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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF SNIPE LAKE, NO. 259

SASKATCHEWVAN

INTRODUCTION

ILack of rainfall during the years 1930 to0 1934 over
a large part of the Prairie Provinces brought about an acute
shortage both in the larger supplies of surface water used for
irrigation and the smaller supplies of groumd water required for
domestic purposes and for stock, In an effort to relieve the
serious situation the Geological Survey began an extensive study
of the Problem from the standpoint of domestic uses and stock
reising, During the field seasom of 1935 an area of 80,000 square
miles, comprising all that part of Saskatchewan south of the
north boundary of township 32, was systematically examined,.
records of approximately 60,000 wells were obtained, and 720 samples
of water were collected for analyses, The facts obtained have been
classified and the information pertaining to any well is readily
accessible, The examination of so large an area and tho intor-
protation of the data collocted wero possiblo beocauss the bedrock
goology and the Plocistocenc doposits had boen studied previously
by McLoarn, Warron, Rosc, Stansficld, Wickomden, Russoll, and
others of tho Goological Survey. Tho Dopartmont of Natural
Rosources of Saskatchewan and local well drillors assisted
considorably in supplying several hundred well rccords., The
base maps uscd werc supplics by tbe Topographical Survoys Branch

of tho Department of the Intorior,
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Publigation of Results

The essential Information pertaining to the groun@

water conditions is being published in reports, one being issued
| for emch municipality. Copies of these reports are being sent
to the secretary treasurers of the municipalities and to certain
Provincial and Federal Departments, where they can be consulted
by residents of the municipalities or by'cther persons, or they
maey be nbtained by writing direct to the Direcotor, Bureau of
Economic Geology, Department cof Mines, Ottawa. Should anyone
require more detailed information than that contained in the
reports such additional information as the Geological Survey
~ possesses can be cbtained on application to the directpr. In
meking such reéuest the applicant should indicate the exact
location gf the area by giving the quarter section, township,
range, and meridian concerning which further information is
desired.

The reports are written principally for farm
residents, municipal bodies, and well drillers who are elther
planming to sink new wells or to deepen existing wells.
Technical terms used-in the reports are defined in the glossary,

How to Use the Report

Anyone desiring information absut ground water in
any partiocular looality should read first the part dealing
with the'municipality as a whole in order to understand more
fully the part of the report that deals with the place in
which he is'}nterestedg At the same time he shouldistudy the
two figures accompanying the report. Figure 1 shows the
surface and bedrnck geology™es related to the ground water
supply, and Figure 2 shows the relief and the loocation and
type of water wells, Relief is shown by lines of equel

elevation oaJJxxr‘\xnﬁxnuﬁfg. The elevwtrlom sbove sca~level



=8

is given »an some or all of the contour lines en the figurs,

If one intends to sink a well and wishes te find
the approximate depth'to a water-bearing horizon, he must
learn: (1) the elevation of the site, and (2) the prebable
elevation of the weter-bearing bed., The elevation ef the well
site is obtained by marking its positien 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 o{
Well Records sccompenying each report oan-be used. The
approiimate elevation of the water-bearing horizon at the well=
site can te obtained from the Table of Well Records by noting
the elevation of the water~beoring horizen in surrounding wells
and by estimating from these known elevations its elesvation aﬁ
the well-site{l If the water~bearing horizon is in bedrock
the depth to water can be estimated fairly accurately iﬁ this
way, If the water-bearing horizon is in uncensolidated depositsa
such as gravel, sand, clay, or glacial debris, however, the
estimated olevation is less reliable, because the water-bearing
horizon may be inclined, or may be in lenses or in sand beds
wiich may lie at varlous horizens end may be of small lateral
extent. In calculating the depth to water, care should be teoken
that the water~bearing horizons selected from the Table of Well
Records be all in the same geological horizon either in the .

" glaciel drift or in the bedrock, From the date in the Table

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

the map and report dealing with the adjoining-
municipality should be consulted 1n order to obtain the
needed information ebout nearby wells,
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of Well Records 1t 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 CF TERMS USED

Alksline., 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 and
magnesium sulphate in solution. Water that tastes strongly ef
common salt is described as "salty". Many "alkeline" weters mey
be used for stock. DMost of the so-called "alkaline" waters are
more correctly termed "sulphate waters".

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

Aquifer or Water~bearing Horizon. A water-bearing

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

Buried pre-Glécial Stream Channels, A channel

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

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

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

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

Continental lce=sheet. The great ice-sheet that

covered-most of the surfeace of'Canadavmanyvthouéands«of years

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

Flood-plain, A flat part in a river valley

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

Glacial Drift., The loose, unconsolidated surface

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

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

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

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

of country formed by glacial drift that was laid down at

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

(3) Glacial OQutwash. Send and growvol plains or

deltas formed by streams that issued from the continentel
ioce~sheet.,

(4) Glacial Lake Deposits, Sand and clay plains

formed in glacial lekes during the retreat of the ice~sheet.

Ground Waters Subesurface 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 et which it is struck,

Impervious or Impermeable. Beds, such as fine olays

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

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

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

Pre«Glacial Land Surface. The surface of the land

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

Recent Deposits, Deposits that have been laid down

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

Unconsolidated Deposits. The mantle er .covering

of alluvium and glecial drift consisting of loose sand,
gravel, olay, snd boulders that overlie the bedrock.

Water Table. The upper limit of the part ef the

ground whally-seturated with water. This may be very-hear
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-water is encoumtered are of
‘hree classes,

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

called Flowing Artesian Wells,

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

Flowing Artesian Wells,

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

the water table. Thesswells are cslled Non=Artesian Wells,
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS, REFERRED
TO IN THESE REPORTS

Wood Mountein Formation. The name given to a series

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

Cypress Hills Formation. The name given te 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 light-cnloured'sandstones end shales containing one
or more thick liénite coal seams. This formation is 500 to
1,000 feet thick, and covers a large part of southern
Saskatchewan. The érincipal coal deposits of the province
occur in this formation,

Whitemud Formetion, The name given to a series of

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

in places 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 recognized at
various localitles over the southern part of the provincs,
from the Alberta beundary east to the escarpment of Missouri
coteau, The thickness of the formation seldom exceeds 40 feet,

Bearpaw Formation, The Bearpaw comsists mestly of

Incoherent dark grey to dark brownish grey, partly bentonitic

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



ie present,buff. Beds of sand oocur in places in the

lower part of the formation, It forms the uppermost bedrbok
formation over much of western and southwestern Saskatchewan
and has a maximum thickness of 700 feet or somewhaf juilel F28

Belly River Formation. The Belly River consists

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

and includes marine zones, In the southwestern corner of the
area it has a thickness of severai hundred feet.

Marine Shale Series, This series of beds consists

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

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

The rural municipelity of Snipc lekc, No. 25%, compriscs
an aron of spproximetcly 495 squarc milcs in southwcstern Saskat-
chewan, It consists of twclve full townships doscribed os tps. 24,
25, 26, and 27, rangcs 19, 20, and 21, and three partinl townships
dcscribed as tp. 23, ranges 19, 20, and 21, 211 W, 3rd mer, Tho
town of Eston, in township 25, ronge 20, is situatcd ncor the contro
of thc municiprlity and lics approximatcly 48 miles cast of tho
Scskatchowan~Alberte boundery and 148 milcs north of the Imtorw
netioncl Boundary linc., The Entonin Scetion of the Canndian Nationzl
reilwnys traverses the contrel pert of the municipality in on cest
-~ west dircction, and on it arc locatcd the hnmlct of Snipe Inko,
thce town of Eston, nnd the villege of Richlee, Anothor line of tho
samc railwey branchcs off at Eston and runs im o southcaterly
direction, and on it arc locatcd thc hamlcts of Witlcy and Isham,

& bronch line of the Conadian Pacific reilway occurs im the northe
castern part of the arem, nnd on it arc situnted the homlcts of
EcMorran and Penkill,

South Saskatchcwnn rivor forms the southcrn boundery of the
mnicipality, It lics at an olovetion of 1,850 fcect in the westorn
pert of tho aron and 1,815 fcet above sce=lovel im tho oastern part.
The river is almest e milc wido in somc parts, but its chemncl is
chokcd by largc sand-bers, Tho river valley is apptoximatoly 2 milcs
wide end the nothcrn slopo riscs ebruptly to clevetions of 2,100 to
2,200 fcot abovo soa=~level, This slopc of thc vallcy is cut by
numcrous, short, stccp-sided velleys that contain intormittcnt
strcams, & narrow rango of hills parallcls thc river on tho north
end from thcsc hills the elovation docroascs to the north, & flat
plain occupiocs thce groator part of the municipality and is the sito
of an old glacial lake, Thc clovetion of this flat plain incrcascs
from an everage of 2,100 foct im tho south to o meximum of 2,300

foet abovc scma=lovel in some arcas in thc northern part, This
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lorge lrke basin is mantlcd by n deposit of hcavy, "gumbo", leke
cley thet verics in thickness from e fow inchos to probably 40
fcot, Thc 1lrnkc cley is underlein by glacial till which comcs to
the surfacc nlong thoe slopcs of South Seskntchowen velley and in
the bolt of hills bordoring the river, Glacial till alse occurs
in tho thrcooc northern townships, in the oastcern part of towmship
26, range 19, and in & narrow arca along Snipc Lake vallcy. This
vallcy runs in o southorly dircction through townships 27 nnd 26,
range 21, rnd oxtonds into townshib 25, ronge 21, It is from 50
to 150 foot doop nnd is partly occupied by Smipe lrks. The lake,
however, does not contain water during drought periods. & smell
aren in the northeastern corner of #he municipality is mantled by
moraine and is very rough and hilly, The moraine-covered ares is
not very suitable for cultivation, but most of the glacisl till-
covered areas end all of the glaciel lake clay=-covered orsa are
under cultivatign. The municipelity is not thickly settlod, but the

ferms are large,
Weter-Boaring Horizons in tho Unconsolidetcd Deposits

The supply of water in this municipality is obteined from
South Saskatchewan river, from four springs, from a number of wells,
and from artificial reservoirs, The water from South Saskaitchewan
river is used mostly for stock, and in some places farmers living
several miles from the river haul water from it, If the water is
used for domestic purposes it should be filtered and boiled.

The springs ore situated along the slopes of South Saskat-
chewan valley. These springs ere owned by the municipality and meny
people obtain water for both domestic snd stock needs from this source.

The glacinl leke deposits consist of a hoavy clay that in

some arefs extends to a depth of 40 foet, The lake cley does not
contain beds of wator-bonring sand or gravel, In soes. 30 nnd 31,
tp. 23, range 20, two shallow wolls tnp what is thought to bc lakc

sands thot undorlie tho glacial lakc clay, Each of thesc wells yiolds
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a very large supply of water and the well in section 30 is used by
many farmers and by some of the residents in the town of Eston.
With the exception of these wells and two others, the water in the
glacial lake claywcovered area is obtained from deep wells,

The glncial till and morainic deposits are similar in
composition and consist of 1 to 3 feet of soil; 10 to 30 feet of
yellow, oxidized boulder clay that is almost entirely free of pockets
of water-bearing sand or gravel; and 100 to 240 fecet of unoxidized
or blue boulder clay. Discontinuous layers of sand and gravel occur
near thg base of the drift or betwecn the drift and the underlying
bedrock, Two or three wells havc tapped pockcts of sand and gravel
in ths ycllow boulder clay and thoy yield @odcratc quentitics of
water that is usable.for all farm purposos, 4s thesc aquifcrs aro
widely scatécrcd it is advisablc.to locatc thcm by mcans of a small
hand augcr before digging a woll, A largc supply is not to ?e
expccted from pockcts in the uppor part of the glacial drift,

At least sevemty-four wells obtain water from sand and
gravel pockets in the glaciel drift ot depths of 70 to 200 feet.
Most of these sand or gravel aquifers probably occur at the contact
of the drift and underlying bedrock, Most of the wells yield very
large quantities of water, but a few yield inadequate supplies for
local needs, The water in the wells that yield large supplies is
under hydrostatic pressure and maintoins constant levels., The water
is highly minernlized and that from mony wells is not usable for
domestie purposes, whereas that frog others is being used, as woter
of better quality is not obtainable, In geperal these wells are a

very poor source of water for farm purposes,
Water-bearing Horizons in the Bedrock

The Bearpaw formation is thought to underlie the glacial
drift throughout the greater part of the municipality, In soms
areas along the western side of the municipality the Bearpaw formation

is very thin and in some localities it may be altogether absemt, It
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does not appear to exceed 100 feet in thickness in any part of the
municipality. It is mostly non-water bearing, but a few wells may
be drawing water from porous beds in the shales of tho Bearpaw
formation, Tho water from these wells is very highly minoralizod
and is not satisfactory for domcstic purposes, but it can bc uscd
if watcr of bettcer quality ia not obtainable, Thec water is under
hydrostatic prossurc and cach wcll usually yiclds_a largc supply.
The aquifors arc not continuous, howcver, as docper wclls arc known
to ponctratc the Bearpaw without striking watcr-bearing beds.

The Bclly River formation immcdiatcly undorlios the
Bcarpaw formation throughout the municipality and in somc placcs
it may immcdiatcly underlio the glacial drift, Approximatcly 95 of
the 184 wclls in the municipality arc thought to tap sand aquifcrs
in thc Belly River formation. Thc wolls vary in depth from 180 to
550 feot, and practically all of thcm tep aquifcrs of finc sand,
The sand deposits arc not continuous, but occur 2s lonscs or small
laycrs at various clovations, Most of thc wolls yiecld watcr thot is
vory hard, "alkelinc", conteins a lerge amount of mincrel salts in
solution, and the weter from mrny wells is not usablc for domcstie
purposcs, It contains & considcrablc amount of iron §n solution =nd
actes as o laxativo on thosc not accustomed to its use, The watcr is
usually umder hydrostatic prcssuro amd an individunl wcll yiclds a
voery largc supply of watcr, and many of thc wclls cannot bo pumpcd
dry by a largs farm pump., Somc of thc doeoper wclls, particularly
thoat in township 27, rango 21, teap sand aquifcrs thet yicld an
abundent supply of soft water, This wator has a baking sode tasto
and is ontirocly diffcrent from that obtaincd at shallow dcpth in the
Belly River formetion, It is uscd for all farm purposcs cxcopt
irrigation., It is possiblc that wator can bc obtaincd frgm the
Belly River formtion at any locality in tho municipality, Somc
diffioulty is cxperionced, howcver, in kooping the finmc sand from
plugging the well casings, In somc wclls sand scrccns arc uscd and

it is roported that & comting of limc or somc other mimoral forms
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over thc sercon and shuts off thc supply of wator. Thc usucl poor
qunlity of the wnter, the difficultics of kccping thc wells from
plugging with snnd, nnd thc initirl cxponso gf drilling, nrc fectors
to bc comsidercd beforc drilling o doop woll,

Most of the wells in this municipality yicld sufficiont
wotor for stock rcquiroments, Formers who do not have docp.wolls
usurlly haul wotor from ncighbouring wells for nll purpescs, Many
formers who hnve docp wells heul wetor for domestic purposcs for
long distrncos., To ineronsc the supply of wetor for stock nccds,
decp wells will have to be drilled or surfrcc wntcr conscrved by
using dems or dugouts. The oxcnvntion of dugouts is recommcnded,
end shallow wclls dug ncor the impoundcq wetor will usueclly yicld
sufficiont wetor for housochold purposcs, Whaero docp wolls yicld
suf ficicnt wotcer for stock it is ndvisablc to build ccment c?storns
in vhich rninwntcr from the roofs of buildings can be storcd., This
woker whon filtcred and boiled is suitable for drinking and other

houschcld purposcs,
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GROUND WATER CONDITIONS BY TOWNSHIPS
Township 23, Rengc 19

The southorn scctions of this township rrc disscotced
by South Saskatchowan river, and thc parts of thesc scetions
lying to thc south of the river arc not covorcd by this rcport.
Scvorel large sand=bers occur in the river in this aror, r pere
ticulerly large onc occurring in the southoastcrﬁ cornor, The
clovetion of the river avorages 1,815 foot above scr-lcvel, and
the northern slope of tho valley rises abruptly to an elevation
of 2,100 feet above sea-level, The northern slope is cut by
pumerous, short, steep-sided ravines that contain intermittent
streams. North of the area dissected by the tributary streams the
land becomes very flet and is overlain by glacial lake clay. This
area. is very suitable for farming, The slopes of the valley and
the hills along the river are mentled by boulder clay which in the
lower arcas has been modified by water action, thc fincr materials
being washed ewey and stoncs end boulders loft exposed on the
surface,

Water supplics arc obtaincd from South Saskatchewan
river, two springs and threc desp wells, Thc wator from South
Saskatchowan river is usod mostly for stock, but may bc uscd for
houschold purposes if it is purifiod by filtcring and boiligg; The
two springs arc located in tho NW,4, section 14, and the NW,%,
sgetion 17, and flow continuously, yielding very largc quantitics
of wator, Most of the residents of this township haul all water
for domestic purposes from those spripgs. The water is moderately
hard and usable for all ferm purposcs,

Tho glacial lake clay is nonwwater bearing and it is
useless to attempt to locate water at shallgw dcpths oither in tho
lakc clay or in thc underlying glacial till, Two dry holcs in the
SW,%, secction 24, and the SW,%, scction 30, strike bods of dry, fine

sand ot dopths of 100 and 120 feot, rospcetiveoly, and thc glacial



“16=

till may not contain water-bearing deposits even at depth., The
beds of dry sand are encountered at approximately the same ele=
vations as the springs located in sections 14 and 17, and the sand
bed may possibly be drained by springs that occur along the slope
of South Saskatchewan valley,

The three wells yield large quantities of water and are
situmied in the NW.%, section 28, the NW,%, section 34, and the
Nw;é3 gection 35, and tap sand aquifers at depths of 340, 420, and
218 feet, respectively, The first two derive water from a bed of
sand that occurs at an elevation of approximately 1,700 feet above
sea~level, and which appears to belong to the Belly River formation.
This bedrock formation is probably overlain by a thin layer of
Bearpaw, and the 218-foot well may be deriving water from eithor the
Bearpaw or the upper part of the Belly Rivor formation, The wells
yicld large supplies of water that is under sufficient hydrostatie
pressurc to causc it to rise to points 200 to 300 foet bolow tho.
surfacc or to an averagc clevation of 1,830 foct above socawlovol,
The wator is very highly minocralized and is not usablo for domostic
purposcs, It is vory hard, usually "alkaline", and has a strong
laxativc offcct on humans is usod for drinking. Thc iron contont,
is also high, and the iron settles as a red precipitate when the
weter stands in comtact with the air, The water is used onmly for
stock, and apparently has no ill effects om them, Despite the fact
thesd wells are of different depths, and that the basal elevation
of the 218-foot well is somewhat higher than the other two, the
quality of the water, the character of the aquifers, and the common
level to which the water rises, indicate that the wells tap a common
and contipuous aquifer thet probably belongs to the Belly River
formation, It is, therefors, quite possible thnt wells sunk to
similer depths in other sections of the township would locate
woter~becring beds at similar depths., The poor quality to be
obtained, the initial expense of drilling, and the diffioulty of

keeping the casings free from sand, arc factors to bs considcrcd
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in drilling dcop wclls into thc bedrock,
The exenvation of dugouts to retain surface water is
recommended as a method of increasing the supply of water for

stock needs,
Township 23, Range 20

An ares of approximately 22 square miles of this
township 1ying t0 the north of South Saskatchewan river, is in
the municipality of Snipe lLeke, The river flows in an easterly
direction and occupies a wide, deep valley, the northern slope
of which riseg from an elevation of approximately 1,825 foet to
2,100 feet above sea-level in less than & mile. The stcep~sided
slopo is cut by numcrous, short, doep ravincs that contain inter-
mittont strcams, From thc bolt of hills that bordor the river
thc clevation deercascs slightly to a flat plain that is part of
& glacial lako basin. It is mantlcd by scvoral fcot of black,
"gumbo", glacial lakc clay. Thc hills and slopc of thc wvallcy
arc coverod by glacial till or bouldcr clay, and in thc lowcr pert
of thc welley the glecial till has beoon podificd by watcr action,
and stoncs and lergc bouldcrs arc common,

Only a fcw scections in thc northern part of thc township,
or in thot part mantled by glacicl lakc clay, arc suitablc for
cultivetion, and tho farmcrs rcsidc in this aroca, Wetor supplics
arc obtaincd from South Saskatchownn river, from small artificial
roscrvoirs, and from o fow wolls, Thc watcr from the river is
mostly usod for stock, and it is a permanent source of supply for
this purpose, The artificial reservoirs are formed by excavating
dugouts to retain surface water. These reservoirs should be a?
least 12 feet deep to retain a supply during the winter months,

No water is obtmined from the glacial lake clay, but
woter is obtained from glacial lakc sands underlying the cloy in
sections 30 and 31, Two wells in tho NW,%, scction 30, and in

tho SE,%, section 31, arc 11 and 13 foot deep, rospoctivoly, and
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tap beds of sand 3 or 4 feet below the surface. These aquifers
are only of small areal extenit, as other wells failed to strike
sand beds immediately below the glacial lake clay., Boih wells
yield vory large quantities of water that is moderately soft as
comparcd with water from other wells, Tho wator from the 1ll~foot
well is usable fo? all purposes and many peoplc haul from it for
domcstic purposcs, Secveral rcsidonts of the town of Eston haul
water o distance of 12 miles from this wecll., Thc 13=foot woll
yields watcr that has a bad odour and it is not usablc for domcstic
purposcs, This odour is possibly causcd by a faulty crib through
whioch surfacc sewagc watcr way conter, It is vory possiblc that
anothcr wecll sunk in thg vicinity of this wcll would yicld usablc
wetcr for form purposcs, A well in the SE,4, section 24, taps
several feet of blue muck below the lake clay at a depth of 30 feet
and obtains & small supply of weter that is not usable for domest?c
purposes, as it is very hard, "alkaline"? and bitter to the taste,.
This wcll is a very poor source of water,

Two wolls in the NE.}, soction 28, and the SE.i, scction
34, tap sand aquifers in the glacial till at depths of 60 feet,
These wells yield large quantities of water that is usable for all
domesﬁic purposes. The sand deposits are approximately 15 feet
thick, The water in onc well docs not rise above the aquifcr, but
tho watcr in the othor is under sufficicnt hydrostatic prossurc
to risc¢ to a point 35 fcct below tho surfacc, This sand dcposit
was ponciratcd in another decper well in the vicinity of thesc two
wells, but it was nom~watcr boaring, It is possiblc, howcver, that
other wells to similar dcpths may locato wator, .In scction 36 dry
sand bods were cncountercd et dopths of 90 and 135 feot, and wator=
bearing deposits arc apparcntly very scarcc in the glacial drift in
this arca,

Two wells in the NB,%, scetion 32, and the SE,%, scction
33, arc thought to havc tappcd beds of wetcr-boaring snnd in the

Bclly River formation et dcpthe of 279 and 320 fcct, rcspcetively, or
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at an elevation of 1,849 feet above sea-level. Bedrock is thought
to be encountered at a depth of 150 to 200 feet below the surface,
or at an elevation of 1,964 feet above sea-level. A&t this depth a
fine-textured, dark clay occurs and it is overlain by blue clay that
contains many small stones znd boulders., The Bearpaw formation.is
not more than 100 feot thick, and is probably considerably less,
Tho weter dorived from these two wells is very highly mineralized
and is not suitcble for domestic purposes,.although that from the
well in soction 32 can bc usod for cookings The wotor is umdor
sufficicnt hydrostatic prossurc to risc to points 215 end 150 foot
bclow the surfaco, The well in scetion 33 is not uscd cs it is
pluggcd, It is vory possibilc that wclls sunk to similar depths in
othcr scctions of the township would cncounter this watcr-bearing
horizon, The cxcavation of dugouts to colloct and rctain surface

wotcr is rccommcndod,
Township 23, Range 21

Only the part of this township that lies to the north
of South Snskatchewan river is discussed in this report. The river,
which forms the southern boundary of the municipality, flows in e
southensterly direction, entering the township in section 31 and
leaving in section 13. The northern slope of its valley is cut by
many, steep-sided, tributary valleys that contain small, intermittent
gstreams that flow in the spring of the year or after heavy rains,
The elevation at the river is approximately 1,850 feet, and that qf
the hills bordering the river at least 2,200 feet above sea=-level,
From the belt of hills bordering the river the elevation decreases
to approximately 2,100 feet abovc sea-lovel im a flat plain ares,
The slopss of the velley are mantled by bouldor cley that has boen
modified by watcr action, end the hills arc covered by glecial +ill
thet hos not bocn modificds The flat plain is poart of o lerge lake

bosin and it is mentlod by scvoral foct of glacinl lekc clay,
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The flat plain is well settled as the soil is suitable for
cultivation. No weter is obtained from the glacial lake clay and
no wells have been drillcd to dopths in an attempt to locate water
in tho underlying glacial 4$ill, Thc supply of water in phis township
is dorived from two sourccs, A flowing spring in the NE,}, soction
28, is uscd by most farmecrs as z sourcc of watcr for stock, and all
the fa;mors in the arca haul wator for domcstic nccds from this
spring. Tho spring is owncd by thg municipalit& and farmors in
othcr townships haul woatcr from it, 4 rcscrvoir 6 by 6 by 7 fect
has bocn dug wherce the spring issucs from thc ground, and it is
ostimntcd:that 10,000 gellons of watcr » doy could bc tekon from the
rcscerveir, The water is modcratcly hard nnd userblc for all form
purposcs including irrigntion, nnd an abundant growth of vcgotation
is noticoablc at the sitc of the spring, Thc sccond sourcc of
weter is South Scskatchcwan river which is uscd as a sourcc of water
for stock by scvcral of thce farmcrs in that vicinity, This wetor
is satisfactory for stock usc, but it should not bg uscd for
domcstic purposcs unloss it is filtcrod and boiled, In somc
scctions smell revincs could be dammed to rotain surfacc wator, Inm
the lakc clay=covercd arcn, dugouts would probably be morc gsatise
factory to collcet and storc surfacc watcr for stock usc,

Thc Belly River formgtion is thought to undorlic the
glecinl drift in this township, The bedrock docs not outcrop along
the river and it probnbly, thorcforc, is at an olovation bolow
1,850 foct above scrn=lsvel, It is possiblc thet beds of wotcre
benring sand occur in this formation, but thc poor qﬁa;ity of watcr

t0 bc obtaincd mey not warrant thc cxponsc of drilling.
Township 24, Rangc 19

The ground surfacc of this township is slightly rolling,
with scveral knolls, ridges, and small ravincs, A narrow ridge runs
across thc township in an cnstewost dircction approximetcly 1 mile

north of the southcrn boundary, The township is mamlcd by glecial
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till or boulder cley, overlrin by s deposit of glmcial lrke cloy,
which on tho knolls and ridgcs is only very thin, Thc clovetion
of thc township varics between 2,028 foot inm the southcrn end
cesborn parts, to 2,138 feet in the western scctions, and 2,100
fecot nbove sco~level in the northern scetions, the gencerrl risc
becing toward thce west,

The glecinl leke clay is non-wetcr boaring cnd no wells
hrve leocatced water et shnllow dcpth in the underlying glecial till,
Threc wells arc thought to dorive watcr from an nquifcr thot occurs
ot or vory ncar the contnet of the glacinl d?ift and the undorlying
bc@rock. Theso wells arc situnted in the NE,%, scction 22, the
NW,-+, scetion 26, nnd the SE.%, scetion 28, and thoy top gravel
rquifers ot depths of 228, 232, and 230 fcot, rcspoctively, or gt
clovotions verying betweon 1,833 and 1,871 fect above sca-level,
The wells yicld an abundant supply of wrter thet is usable for all
farm purposcs, It is under sufficicnt hydrostatic prcssurc to risc
to podmnts 150 to 170 fcet bolow the surfacc where it maintoins =
constent lcvel, This gravcl nquifcr is probably of local arcal
cxtont, and it is not probnblc that wclls in other parts of the
township will cncounter this wotcr=bonring horizop,

4 wcll in the NW,#, soction 26, wes sunk by the Canadien
Nationnl reilweys and it cncountcrcd n sand ~nquifcr, ot ~ depth
of 275 fcect, or at an clovation of 1,799 foct nbove sca=lcvel,
whichis thought to occur in thc Benrpew formmtion, This well will
yicld 150 gallons of water an hour and thc watcr riscs to a point
215 f:ct beclow the surfacc whore it mnintains e constant lovel,

The wator is suitablc for domestic and stock purposcs, but the well
is not uscd at proscnt as therc is no domend for thc wetor, Thc
232-foot woll in this quartcr scction, which wes mewmbtioncd in the
provious paragroph, will yicld sufficicnt wotcr for the rcsidonts
of the hamlct of Ishem. It is not propablc that thc aquifcr of the

275=foot well is of largc aroal oxtent,



Threc wells in the NW,%, scction 4, the SW.%, section 16,
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and the SE,+, section 18, tap aquifers of fine sand at depths of
327, 500, and 425 feet, respectively, The aquifers are assumed to
occur in the Belly River formation, which underlies the Bearpaw
formation, The wells yield a large supply of water that is very
highly mineralized, but which can be used if necessary for drinking,
cooking, and other domestic purposes, The water is under strong
hydrostatic pressure and rises to points 177 40 200 foect below the
surface whore it maintains constant levels, OSome difficully is
experienced in keeping these wells from becoming plugged with
sand, Sand screens are used and approximately once every five
years it is necessary to pull up the casings and clean or replace
the sand-screens as they have become complctely coated with a
mincral deposit, Wells sunk %o similar depths in othcr parts of
the township should cncountor this or othor water-bearing horizons,
A 1,223-f90t dry holo, howcver, is reportcd to have boen drilled
in the NE;&, gsocction 23. The basc of this holc is at an clovation
of 834 foct abovc sea=lovel,

Thc scven wclls rccorded arc the only wolls in the
township, and most of thc rosidcnts cither haul watcr from them,
from South Smskatchocwan rivor, or from a fow springs ncar thc river,
In somc soctions smmll dugouts arc uscd to rotain surfacc wator,
but thoy arc not largc onough to rotain watcr throughout tho yoar,
To bo satisfactory a dugout should bc at lcast 12 fect doop.
Shallow wclls dug ncer these rcsorvoirs will yicld usablc water for
domcstic nccqs, but carc must bc takcn to sce that the watcr is not

contaminated,
Township 24, Rangc 20

The clovation in thc southeastcrn corncr of this township
is approximetcly 2,180 foct abovc sca~lcwcl., From this point it
incrcascs to 2,260 foct in the northwestcrn cornor. The ground

surfacc is gontly undulating and is vory suiteblc for cultivation,
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The arce is thickly scttlcd, and s shortagc of watcr is cxpcricnccd
on mony of the farms, The township lics within an arce that wes

the sitc of &n o0ld glacinl lakc, and it is mnantlcd by glecicl

leks cley. This cley varics in thickncss from & fow foct o possibly
30 fcct, and it is nom-watcr bcaring. Thc undorlying glecial till

is also non-wetcr boaring,

Only six wclls havc bcoon rcportcd in this township nnd
$hey arc thought to derive weter from the Bclly.Rivcr formntion,
Throc of tho wolls, locnted in the NW,%, scetion 10, the NV =
scetion 28, rnd thc NW.Z, scction 35, tap sand cquifcrs ot dopths
of 262, 279, and 332 fcct, rcspcetively, or g% clevetions vorying
bctweon 1,921 ~nd 1,964 foct shove scn=lcvel, Brch well, whon not
cloggcd by sand, yiclds o lerge supply of wnter. Thc wcll in
scection 10 yiclds 3 gellons of wnter o minutc, wherens the well in
scction 33, in 1935 yiclded a very small amount of water cs it
we.s plugged with fine sand, The wator is very highly mineralizod
and is not usable for domestic necds, although that from the
279;foot wcll is boing uscd for such purposes. The woter is under
sufficiont hydrostatic prossure to risc to points 179 te 257 fcet
below the surfrce, It is not thought that the aquifer tapped by
thesc wells is continuous over a large crem es the other thrcc
dcopor wc}ls nppercntly did not.oncountcr it, Three wcllg loented
in thc SW,}, soction 20, thc NE.Z, scetion 24, snd thc NEJ&,
scction 34, tep sand nnd grovel nquifers ot dopths of 307, 366,
and 411 foct, rcspoctively, Thosc wells arc thought tg top on
aquifcr thnt mey be continuous throughout tho township, The watcr
is of bettor quality than that from the threc shallowor wclls,
as it is usablc for drinking, cogking, and othcr domcsitic purposes,
Two of the wells ench yield large quantities of watsr, but the
411-foot well in 1935 did not yield sufficiemt woter for local
requirements as it needed clenning., When this well was drilled it

yielded an abundant supply of water,



~24m

A fow formers who do not have wells houl water from the
nboveementioned wells, but most of them hnul from South Saskatchowan
river or from n well situntod in the NW,%, sec. 30, tp, 23, remgc 20,
If the water from tho ?ivor is uscd for domcstic purposos it should
bc filtercd and boiled, Artificiel roscrvoirs orc rocommcndcd to
conscrve watcr for stock usc, Drilling to dcpths of 300 to 400 foct

should cncountcr wotcr-boaring beds in the Belly River formation,
Township 24, Rangc 21

South Saskatchcwan river flows through scction 6 at an
clovation of 1,850 fcot above sca-levcl., The arca bordoring the
river is very rough and is cut by short, stcop-sidod ravincs, The
hills in this arce attoin an clovetion of approximetcly 2,300 foct
abovc sce=lcvol, From this locality thc clovetion grodually
docroascs to en averago of 2,240 foot nbove son=lcvel in o gontly
undulating plain which is meantled by glacial lekc clay., Glaciael
$11l or bouldcr cley undcrlics the lnke clay ond is cxposcd ot tho
surfocc nlong the north slopc of the vnlloy, on somc of thc higher
hills and on o ridge that oxtends in ~ northwest-southcost
dirgetion in the northwcstcrn corncr of thc township, The glacial
t1ill hes been crodod by wetor actiom, and stoncs and bouldcrs arc
common on tbo surfacc and render the arcas very unsuitoblc for
cultivation, Thc lakc clay~covercd arca is vory good farming land,

Thce supply of woter in this township is dorived from o
spring and from sevcn dcop drilled wclls, _Thc spring ig uscd by

thc municipality and is situatcd in tho NW,E, section 8, It yioclds
at lcast 1,500 gallons of watcr a day, and has boon dug out to

form o rcsorvoir which the watcr overflows, Tho.watcr is modoratoly
herd and usable for all farm purposcs, and practicelly all watcer
for drinking ond houschold nceds in this township is haulcd from
this spring,

The scven wells arc locatcd in widecly scparatcd scciions

of thc township and arc thought to havc bocn sunk through the
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glaoicl drift end to havc tappcd beds of watcr-bcaring sand in

tho Belly River formation; The drift is thought to bc approximntoly
150 to 200 fcct thick, and thc wclls arc from 305 to 330 fcct dccp
cnd apparcntly 4op o common cquifcr in thce Belly River formntioni

Most of thc wclls yicld sufficicnt wnter for loeel stock roquircmemts,
but thc yicld is oftcn rcduccd by sand plugging the cosings and it

is noccssary to c¢lcan the wells cvery fow ycars, Sand serocnsg orc
uscd to kcop the sand from ontcring the casings, but the scrccns
bccomc contcd by a mincral deposit and the watcr supply shut off,

The watcr is undor sufficicnt hydrostatic prossurc to risc to poimts
175 to 270 foct below the surfacecc, The watcr from £ll the wells
cxcept onc is too highly mincrelizcd to bc uscd for drinking eor any
othor houschold uac and it is very hard and ccts ns o strong laxativo,
This watcr-bearing horizon should bc cnecountcrcd at approximatcly

the some dopth in othor scetions of thc township, but the wnter will
not be suitablc for domcstic purposos, and difficulty wi}l bec
cxperionccd in kocping the wells from plugging with sand, In somc
arcns dugouts can bo cxcavated to rctain surfacc watcr for stock

usc, Shellow wclls dug ncar thce rcscrvoirs should yicld sufficiont
watcr for houschold purposcs, OCnrc must bec teken to scc that the

watcr is not contrmincted by pollutcd surfacc wator,
Township 25, Reange 19

The township is o gontly rolling plein and although fow
farmors ros?dc in the sroa preoctically the wholc township is undor
cultivetion, Tho clovation in thc southcastcrn corncr is slightl&
bclow 2,100 fcot, but it riscs to 2,200 fcot above sca=lcvol in
tho western and nérthorn soections., Glacial lakc élay ovorlics the
glacial till throughout tho groator part of the township, but in the
northeastorn cornor the till comcs to the surfaco.

The glacirl leko clay consists of 1 to 2 fect of clay
loam soil and 10 to possibly 40 foot of hoavy black clay thet doos

not contein dcposits of watcr-boaring sand or gravol., The glacial
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till consists of blue, stony clay in which a few thin layers of
sand, wsually non-vater bearing, occur at various elevations.
A 173=foot well drilled in 1916 in the NE,>, section 36, tapped
a2 sand bed that at first yielded a fair supply of usable water,
and the water was used until 1933, at which time the §upply
decreased and the woter became too highly mineralized, If the
well were cleaned it might possibly yield a supply of uszble
water, The aquifer is thought to be of local extent, and it is
not probsble that water will be derived at this depth throughout
the township,

Three wells situated in the SE,%, section 6, tho SE,%,
and NW}%3 section 7, obtain water from gravel deposits that are
thought to occur at or near the contact of the drift and the
underlying Bearpaw formation. The wells are 200, 225, and 243
feet deep, rcspectively, and yield fairly largc supplics of watcr
that ore sufficient for local rcquirements. The water is hard,
but usable for 211 farm purposcs, It contains & rolativcly large
amount of iron in solution, and the wetcr from the 200-foot wcll,
which may be pertly dorived from the Boarpaw formation, has a
loxative cffcet on thosc not accustomed to its usc, and hos n salty
tastc, The hydrostatic pressurc is low and the watcr risos only 12
to 40 fcet ebove the top of the aquifers, Other wolls sunk in the
vicinity of the producing wolls mry cncountor the aquifors, but
they aroc not continuous throughout thc township, as deepcr wclls
frilod to cncounter watcr =t this dopth,

Five wells from 380 %o 551 feet deep pass through the
glecial drift and Bearpaw formation, and tap a sand aquifer in the
Belly River formotion, The areal extent of the aquifer is unkmown,
but the wells are located in widely separated sections of the
township and the horizon may be continuous throughout the areca.

Tho wells when first drilled yiclded large quanrtitios of water,
but after a timc tho finc samd plugged the well casings and rcduced

the ayaiinblc supply. The water is very highly mineralizcd and that
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from some wells is not usable for household purposecs, wherecs thot
from others is used, ~lthough it is vwery unsctisfroctory. It hes
o strong lexetive effoct on those not nccustomod to thoe use of such
water,.nnd its continued use mey prove injurious to the humnn
systom, |

Good drinking water is scarce in this township, Some
of.the residonts haul wator from r spring in the E.§, scc. 12,
tp. 25, ronge 18, and o few usc cistorns in which thoy storc
reinweter thet runs off the roofs of buildings, Somc hove excavetcd
dugouts and sing shallow wells boside thce impoundcd surfeco woter,
rnd thesc shnllow wells yield intormittont supplics of weater.
The consorvation of surfnce wator is highly rocommondod in this
township, but ~ dugout should bc nt lcast 12 fcot docp to bo

setisfectory.,
Township 25, Rengo 20

The ground surfacc of this township is gontly rolling
cend the c}cvation avernges slightly morc than 2,200 foot nbove
sce=loycl, The nrca is yory suiteblc farming lend and practicelly
the wholc township is undor cultivetion, Glacial lakc clay mantlcs
the ontirc township and consists of 1 to 3 fcct of clay locm soil,
end black clay thoat may attain o thickncss of 40 foct. The lake
cley is undcrlein by glacial till or boulder clay, which is
probably 200 fcot thick, Thc glacinl till is composcd of bluc,
stony cley ond contrins o fow thin layors of non-watcr boaring
sand, Threc wclls arc thought to tap watcr-bcaring grovel that
occurs at the conteet of the drift ~nd the undcrlying bedrock.
Thosc wolls arc locrted in the SE.%, scction 6, tho NW.2%, scction
10, and thc NW,%}, scetion 16, and arc 225, 288, and 225 fcct docp,
rcspectively, The gravel deposits occur at olcwations varying
betweeon 1,950 end 2,013 fcot above sca-lcvel, Ernch of the wells
yiclds an abundant supply of weter that is usablc for drinking,

cooking, and othcr domcstie purposcs. The water is not undcr great
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hydrostatic pressurc, Wit it riscs a fow fcet in the woll and
mnintcins ~ constant lovel. Mony frrmers haul wetcr from the
wcll in the N, scction 16, and this well will stand continuous
pumping. Tho nquifcrs of thesc wells crc apprrontly of small
arccl cxtent, ns deeper wells in the immcdinto vieinity do pot
ocncountor an nquifer ot the ~bove depths, A wecll in the SW;%,
scetion 4, howovor, teps on rquifer at n dcpth of 337 foot or nn
clovotion of 1,882 fecot nbove son=lovel. This wcll is thought

to hnve tepped o bed or lons of grevel in thoe Bearpnw formetion.
The wotcr is very herd ond although uscd for drinking nnd cooking
it is not suitablc for lrundry purposcs, It is under sufficicnt
hydrostatic prossurc to risc to & poinmt 237 foot beclow the surfeoco,
where it‘mnintnins a constant lcvel,

Scvon wolls from 280 to 410 foot docp tap sand cquifcers
in the Belly River formetion. The shallower wells arc found in
th¢ northwoestorn corncr of the township as thce bodrock apprreantly
risos in this locality, Thc watcr is very highly mincrolized
end ~lthough thot from somc wells is uscd for domcstie purposcs it
is not suitablc for such usc, It is usunlly "alkalinc" and
contains iron thot procipitates as o rcddish scdiment and also
steins the water containcrs, The hydrostntic pressurc varics with
4he individuel well, but the watcer usually riscs to points 150 o
270 fcct bolow the surfacc, It is vory probablc that weclls sunk
to similar dcpths in any pert of thc township would cacountcr this
or o similar watcr-boaring horizon, No dry holcs werc reportoed
in the bodrock, The poor quality of the water, the nocessity of
clcaning out the woll oncc overy few yoars, and the initinl cxponsc
of drilling, arc factors to bc comsideorcd beforc a decp well is
drilled. The conscrvation of surfacc wator by thc use of dugouts
or othor artificial rcscrvoirs is highly rccommcndcd. Shallow
wolls sunk ncar the impounded wator usually yield an adcquatc

supply for domestic nceds, Mnny of thc residents arc short of wator
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for domestic purposes and at present are hauling for long distances.
The residents of the village of Eston haul some water from a well

in the Ni,#, sec, 30, tp. 23, range 20, a distance of 10 miles,
Township 25, Range 21

The elevation in the eastern part of this township is
2,200 feet, and gradually rises to 2,270 feet above ssa-level in
the western part, The ground surface is flat to slightly rolling,
and the area is very suitable for cultivation, A4n abrupt, narrow
valley extends into sections 34, 35, 27, and 13 from the north.

I% is from 25 to 75 feed decp and is an oxtension of the valley
that contains Snipe lake in thc township immediatoly to the north,
The township is mantled by glacial lake clay underlain by glacial
4111 or boulder clay which is exposed along the valley,

The glacial lake clay is not morc than 40 fcet thick
and is non-water boaring. Tho glacial till is approximatcly 200
foet thick, but the contact of it and thc underlying Boarpaw
formation is not dofinitoly known, Thc glacial till apparcntly
doés not contain deposits of water-bcaring sand or gravel as all
the wells arc from 274 to 416 feet doep and arc thought to decrive
water from cither the Becarpaw or Belly River formetions,

4 277-foot woll in the SW.3, scction 6, taps a bed of
watcr-boaring gravel at an clcvation of 1,993 foct above soa-lovel,
This gravcl bed may occur at the contact of the drift and Boarpaw
Tormation, but the dopth of thc wcll and thc poor quality of waicr
would appecar to indicatc that thc watcr is coming from thc Bearpaw
formation, Thec well has ncver been pumpcd dry and the watcer is
very herd, "alkalinc", and not suitablc for domcstic purposcs,
although it is use¢d, as wator of bgttcr quality is not obtzinablc
within roasonablc hauling distancc, It is probablc that this
watcr-boaring bed is of small arcal cxtont, as othcr wclls in tho

vicinity did not encounter a gravel aquifer,
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The other wells in the township, eleven in number,
arc from 274 to 410 feel deep, and are thought to tap sand
aquifers in the Belly River formetion. The sand deposits are
usually dark blue and lie between an elevation of 1,940 and

1,880 feot above seu-lovel. Tho water is very highly mineralized

e

and that from somc weclls is not usable for domostic purposcs,
wherces that from othere is uscd, slthough it is not suitebdle,
but wator of better quality is not availzble, Liost of the wells
vicld vory large supplics of watcr sufficiont for large herds of
stock, The watcr is under hydrostatic prossurc ond usuolly riscs
to & point 200 feot below the surfaco, It is vory probeblc that
wolls to similnr dopths in any part of the township would encountcr
e weter=voaring sand doposit in the Bolly Rivoer formetion, The
poor quality of tho wetor and the difficultics entailcd in kucping
tho well from plugging with fine send are factors fto be considersd
before e deop well is drillecd, DMany of the residents in this
tomohipy heul water from these wells, Cisterns ero uscd to colloet
rainwator from thoe roofs of buildings., Those who have not deop
woclls cxporionec an rncutc shortago of water. The cxervotion of
dugouts to colleect surfance water nppoars to bc the best method of
incroasing the wetcer supply in this township, Shellow wells sunk
4o

nene the dugouts will usunlly yicld sufficiont useble wolcr for

domestic purposcs,
Township 26, Rangc 19

The clevetion in this township incrcascs from 2,181 foot
in the zoutihomstorn corncr to 2,290 feet abovo som-lcwel in the
northwostcrn cornor, Glncial lnke clay mantles spproximntely threo-
quartors of the township and it is underlain by glacinl $1ill or
boulder clay that outcrops in the southoastorn part of the arca.

The leko clay varics in thickncss from a fow inches to npproxima@oly

30 feet ~nd is composcd of a clay loam soil and drrk, hoavy clay,

The clay iz now-welor booring,
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The glacial till, where it comes to the surface,
consists of a thin layer of soil, several feet of yellow or
oxidized clay, which apparently does not contain any watere
bearing deposits, and blue boulder clay that extends to
bedrock and contains a few, discontinuous deposits of waterw
bearing sand near its base, The sand deposits are reported to
be exceptionelly thick in some wells and may lie between tho
drift and the underlying bedrock, _

Five wells situntod in the SW.}, soction 10, tho SW.i,
sootion 22, the WW,%, soction 24, the NE.Z, soction 30, and tho
N#,7, scction 31, tap sand beds in the glacial drift at depths
of 8¢, 130, 189, 190, and 135 fcot, rcspectivoly, The wolls
in soctions 22, 24, and 30 yicld an abundant supply of watcr.ﬁhat
ig usablc for drinking, cooking, and othor domcstic purposcs,
Scycral farmcrs hnul wator for ell purposcs from thc well in the
NW,7, soction 24, and many frrmors heul wntor for drinking and
domcstic nceds from this wcll, Tho other wells yicld smallor
suppl;os of wator, but thc supply is sufficicnt for prcscnt locel
nocds, Tho sand aquifors arc not continucus throughout the
township, as somc doopor wolls do not cncountor watcr=boaring sand
et this dopth, but wolls in scctions 28 and 30 oncountcr o bed of
sand thet yiclds o smell amount of wator at approximatqu tho some
clevetion as the aquifors in thoe abovo=montioncd wclls,

Tho glecial drift is thought to bo undorlein by tho
Bearpew bedrock formantion, but this formation is not more than 100
foot thick, and in soms wclls it docs not apponr cvon to bo
prosont. Somo of thc docp wolls in soctions 6 and 30 arc reportod
to ponctratc dark, fino-iexturod clay, whorons othcrs oncounter
so?t ghnlcs that mny bo the Bearpaw formetion. Tho woll in tho
NZ,:t, scction 28, inps » sand and gravel pockot im dark elny from
which o feirly large quantity of wator is obtaincd., This wcll mny
derive its water from the Boarpew formntion, Tho watcr is useblc

for domcstic purposcs, although it is wory hard, "mlkalinc", and
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has & fairly high iron content, The hydrostatic pressure is
sufficient to cause the water to rise to a point 140 feet below
the surface where it maintains a constant level. Thg Bearpaw
formation is not thought to contain much wator in this township.
Tho glacial drift and thc Bcarpaw formation throughout
the township arc undorlain by thc Belly River formetiom, Twclve
wclls from 180 to 401 fcct dcop tap sand aquifers in this bedrock
formation., The dcepor wolls aro locatcd in the western part of
the areca whorc the clovation is the greoatest, and tho.aquifcrs lic
ot on everage clovation of 2,000 fcot abovo soc=lcvel, Most of
the wells yicld very large quantities of water that is highly
mineralized, very hard, "alkaline", and contains @ lsrge amount of
iron that gives the water a reddish colour after it stands in
contact with the air, The water from most of the wells is uscd for
domestvic purposes although it is not suitable, but wator of
better quality is not available, It will have a laxative of foct
on thosc not accustomed to the usc of highly mincralizcd wator,
The hydrostatic prossure varics with thc individual woll; thc water
riscs to points botwecen 90 and 275 fcot below the surfacc. Thesc
wells arc thce main sourcc of watcr for the rosidents of the township
and it is very likoly that other wells sunk to similar dopths in
othcr parts of thc township will cncounter watcer, The wator will bo
highly minoralized, howcver, and somc difficulty may bc cxporioncod
by sand plugging the wollcmsingc, Dugouts could be used o collcet

and rctein surface watcr for stock usc,
Township 26, Range 20

Glacial till or boulder clpy mantles this township, but
with the exception of parts of sections 33, 34, and 35, it is cone-
cealed by approximately 10 to 30 feet of glacial lake clay., The
ground surface is flat'to gently rolling and the elevation varies
from 2,260 to 2,310 feet above sea~level, The area is suitable for

cultivation and most of the land is being farmed.
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The glacial lekc clay docs not contain water, The
underlying glacial till consists of approximatcly 100 to 200 foot
of bluc boulder clay thot containg thin lonscs and pockcts of
non~webcreheoring sand, but scveral wolls mey be deriving watcr from
sond beds ob the contact of the drift and the undorlying boedrock,

The Benrpaw bodrock formation is thought to immcdintcly
waderlic the glacial drift, It is not morc than 100 fcct thick
ané in the highlnnds may not be prescont 2t ~ll, as the wolls
locatod thore cppsar to pass from the drift dircctly into the Bolly
River bedrock formation that clsowhcre lice stretigraphicclly bencath
the Bonrpnw formetion, No wells appcer to be deriving water from
the Benrpaw formation,

The sixteen wells reported in this township are_thought
to top sand cquifers in the Belly River bedrock formrtion, Theoy are
from 182 4o 800 fcet doep nnd appenr to top threc difforent wotore
berriag horizons in this formntion. Tho uppermost end principal
weicrebonring horizon is cncountorcd ot dopths of 182 to 295 fcot,
or ot an svernge clcvation of 2,050 fcct above sca~lcvel., It mey
be continuous ~g some docpor wells cncounter a watcr=berring send
ot approximetcly the samo olcVﬂtion,.but o6 the wclls beeams plugged
they were drilled to o grenter depth, An individuel woll yiclds o
very lorge quantity of water that is very highly mincrnlized,
and thot from seme wolls emnnot be uscd for domestic purposce.,
IS is mosltly vory hard, "alkmline", nnd contnins o largc amount of
iron that settics ns n roddish prcceipitetc when the watcer stands in
contaet with the air. The water hns o strong laxative cffcect on
thosc not anccustomed to its usc, Somc difficulty is cxporioncod
a8 the {inc sand hos n tondeney to plug the wells., Snnd scrccons
rrc uecd, but o minoral conting forms on the scrcon and the flow of
wetor is gradurlly closcd off. I% is usunlly nccogsary to cloon
the wells cvery throc or four years,

Two wclls situnted in the Sd,4, scetion 8, and the SE.%,
scetion 1T, pnss through thc uppormost watcr-benring horizon

cnd top a sandy bed at a deopth of 300 feoot, from which large
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supplics of wntcr are obtnincd, The water is hnrd and highly
minorclized, but it appeers to be of bottor quality than that
from most of tho othor wolls, It is uscd for cll domostio'
purposes nlthough it is not vory suitablc for laundry work,

The hydrostetic prossurc is sufficicnt to causc the wetor to

ris¢ to a point 200 foct bclow the surfece, whorc it mnintzins

o constant lovoel., It is probable that this wator-boaring horizon
will bc cncountorcd in other scctions, but it is thought to bo

of local cxtont as docpor weolls did not strike a gravel nquifer
at this dopth,

A wcll in the SW.%, soction 1, taps e third wator-bonring
horizon et a dopth of 400 foct or at an clcvation of 1,860 foot
abovec sca-lovel. Tho aquifor is & finc sand from which o largc
supply of watcr is obtaincd. Thc water is usable for all domcstic
purposcs and is undor sufficicnt hydrostatic prossurc to risc to
a point 220 fcet below the surface, This watcr-bearing bed mny
be fairly continuous, ns wolls sunk to similar depths in adjoining
townships tap sand beds thet yicld water of similar quality.

The residents of this township usually obtain sufficient
water from deep wells for stock requirements, There is a shortage
of good drinking water, however, and many use the water from
deep wells, although it is not suitable. It is recommended that
rainwator be collectcd for domostic ncods., Cemont or gelvanized
iron cistorns can bc uscd to collcct the rainwator that runs off

the roofs of tho farm buildings.
Township 26, Rangc 21

A dcop, stocp-sidod vallcy cntcrs thc township im
scction 35 and oxtonds in a southerly direction, leaving the arca
in scetion 3. This valloy is from 4 to 1 milc wido and is
approximatoly 100 fcet doop at the decpost pert. In yoars of
normal rainfall Snipo lakc occupics part of tho valley, but in

1935 it was preoetieally dry. Thc watcr in this lako is in most
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cascs not usablc for any purpesc. Tho ground surfacc above tho
velloy is slightly rolling nnd slopcs from an clovation of 2,300
fcet in the westorn and castorn arcas to 2,200 feet above sca=lovel,
at the top of tho vallecy. Glacial lekc clay overlies most of the
townphip, nnd it is undocrlain by glacial till or bouldor clay,
which outcrops clong the valley and in tho northwestcrn corncr of
the township., The glncinrl lnkc cley verics in thickncss from o fow
inches to not morc thean 40 foct, and it is non-watcr bearing.

The glacial till or boulder clay varics in thickness,
but it is probably not morc than 200 fcct or less then 150 fcot
thick, It consists of moarly impcrvious bluc clay thet contains
smr.ll pebblos, nnd in which thim layors of send occur at or ncor
its brsc, Wells in tho northwestorn corner of the township orc
from 108 to 162 fect docp ~nd top bods of sand in this bluc clay,
They yicld fairly lorge quantitics of wator and supply from 20 to
30 hend of stock., The wotor is hord and slightly "nlkelinc", but
is useblc for houschold purposcs, It is undor hydrostetic pressurc
and riscs to points 103 to 135 foct bolow tho surfacc, It is
probablc that thc deposits of watcr-bearing sand aré continuous in
this part of tho townspip, and other holcs drillcd to similar dcpths
skould oncountcr watcr,

Four wclls locntod.in the SE,Z, soction 2, thc NE,%,

scction 4, the SW,%

cd

scetion 13, and the NW,}, scction 35, arc
thought to tnp sand aquifcrs in thc Belly River bedrock formetion

et dopths of 305, 390, 400, and 250 fcoct, rospcctively. The 303—foot
wcll poescs through r gravel cquifer at o dopth of 230 foct, This
cquifcr probably occurs at tho contact of tho drift and tho undor-
lying bcdrock, which mny bo the Bearpaw formation, If this formation
is prosont it iy lcss than 100 fcot thick and it apperently docs

mot ccntadn wator-bonring doposits, The matcr?als penctratcd by

the othur throe wells arc not dofinitoly known, An individual wcll
yiclds o vory large quantity of water and cach woll watcrs from 100

to 200 hoad of stock, The wator is vory highly mincralizcd ond is
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not suitnblec for domecstic purposcs, clthough it is being usod
rg wator of botter quality is not nvailable, The water is
“alkalinc® and nets as ~n laxetive cn thosc not sccustomed to
its usc, A48 nu dry holcs src rcportcd it should bec possiblc
to loentc wrter in the Bolly River formntion inm elmost any scetion
of the township, Weter of good quality is not to be oxpccted,
howcver, nnd the wells mny boecome plugged with the finc sand,

Prrmers who hrve ne wells heul wetcr from ncighbouring
wolls that yicld on nbundent supply. Wntor should be obtaincd
by drilling t¢ dopths of 250 tc 400 foct. VWntcr for stock nccds
con nlsc be derived by eollcecting surfrcc water in dugouts or dems.
The slightly mincrnlized surface water is morc benoficiml for
stock usc thon the highly minornlizod watcr from deop wells. Tho
~nrtificinl roacrveirs should be constructed so that they well
retoin at loast 12 feet of water, Shallow wells sunk near the
impounded watsr should yield water that is usablo for domestic
purposes. OCare must be takon to see that the water doos not become
contaminated and it should be oxaminod rogularly by thce Provincial

Anclyst for bactorizl contonb.
Township 27, Rangc 19

An sroa of approximetcly 16 squarc milos in thce northe
castern corncr of the township is mantled by morainoc, The ground
surfacc of this groe is rolling esnd is charactorizcd by many, small,
rock=strcwn knolls and scveral undraincd dcprossions. The rcmainder
is covercd by glaciai $ill or boulder c¢lay, but in the southcrn'
part the till is overlain by o thin voncor of glaciel lake clay.,

The surfacc of the leke clay-covered arca is flat, frec of stoncs,
and is well andapted for cultivetion, The lake clay is nonewatcr
bouring, The surface of tho glacinl tillecovercd arce is rolling,
but no wellwdcvelopcd drainnge systom occurs., The doposits of

glecinl $ill and morninc erc similar in composition ard in goneral
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consist of 1 to 3 foct of loamy soil; 10 to 30 foot of oxidizcd
or ycllow bouldor clay that contains vory fcw pockets of watore
boaring sand and gravel; and 100 to 250 fcct of unweathered or
bluc bouldor clay thot contains bods of sand ond grevcl at various
horizons,

Only onc weil is rcportcd to be doriving watcr from o
pockct of gravcl in thc wcathorcd or ycllow boulder clay. It is
rn 22«foot well in tho NE.%, scction 18, and it yiclds an.cbundent
supply of watcr that is usablc for all farm purposcs. Thc watcr
riscs to o point 18 foot below the surfacc wherc it meinteins o
constant lovol. The well cammot bo bailcd dry. The aguifor for
this wcll is of local cxtent, as wclls ncarby do not cncounter it,
Probably with furthor prospecting other pockets of sand and gravel
would be encountered. It is advisable to locate a water-bearing
pocket by means of = small hand auger prior to digging = well,

The principal water-bearing horizon is tapped at depths
of 45 to 200 feet in the glacial drift. This horizon is formed by
discontinuous beds of sand and gravel in the blue boulder clay, and
probably the deeper wells tap aquifers that lic botween the glecial
drift and the underlying bedrock. Most of thc wells arc approximatoly
100 fecot doop, onc being less than 85 foot, nnd two boing 196 ond
200 foct, With fow cxcoptions tho wells yicld abundant supplics
of watcr sufficicnt for largc herds of eattle, Somc of tho wells
cannot be pumped or bailed dry and the wgtcr mnintrnins o constont
lovel in the wolls. Two wells in the WW,4, scetion 5, and the NW.Z,
section 6, yield small and insufficient supplies of very highly
mineralized water that is not under hydrostatic pressure, If these
two wells were deepemed they might possibly yield e large supply
of wator, The water from the wells yielding abundant supplies ig
hard and usually "alkalime", but is usablc for domestic purposcs,
It coniains a considerable amount of iron in sojubtion which

proeipitatcs as a reddish sediment when thc watcr is oxposed to gho
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air, It is very probnble that with further prospecting watere
benring deposits should be located in the glancial drift.

The Bearpaw formation is thought to immediately
underlie the glncinl drift, but it may be very thin in some
sections or nbsent in others, The Belly River formrtion underlies
the Bearpaw and threc wells obtain wator from sand deposits thot
re thought to occur in this fqrmation. Thesc wells nro.located
in tho 8E,%, scction 6, tho SW.%, soction 12, ~nd thc NW.%,
scction 26, and aro 285, 252, and 448 fcot doop, rospoctively,
Each well yicldés o very large supply of water; that from the
first two wclls can be usod for domestic purposcs, but thai from
the 448=foot woll is too highly mincralizod for houschold usoc,

The weter is wory hard, "alkalinc", and contrins a large cmount of
ircit, This watcor will act &g o laxetive on thosc not accustomod
to tho usc of such wator., Weclls should find water in the Belly
Riveor bedrock formation at similar dopths throughout this
township,

The rcsidants of thc township, with fow cxcoptions, hove »-
zele to dorive sufficiont watcr from weclls, Drms could be
constructcd in somc scctions to consurve surfecc water, nnd dugouts
ot be uscd throughout most of thc aron, Shallow wells sunk
besidc the impounded surfaco watcr should yicld wator that would

bc usablc for domcstic nceds,
Township 27, Rango 20

The average clovation of this townshin is 2,300 foot
cbove sca~levol, The nrea is mantled by glacial +1ll, but in tho
southern corner the till is overlnin by a thin deposit of glacial
lake clay, The ground surfacc of this arce is vory flat and
suitoble for cultivation, whoroas that of the glacial till-covered
arcs, is morc rolling, and in the westorn scetions it is vory hilly,
Only 2 emall arca in the western part of the township is under

cultivetion,



No water~bearing sands or gravels occur in the glacial
lake clay or in the upper part of the underlying boulder clay,

The upper 30 feet of glacial till is composed of yellow boulder
clay. Unoxidized bluc boulder clay underliscs the yellow clay,

and it contains thin layers and pockets of sand at various depths,
In somc sections water-boaring doposits occur at or ncar the contact
of tho glacial drift and undorlying bedrock, Nine wolls scattorcd
throughout thc township arc thought to dorive wator from thosc

sand and gravoel beds, The wells arc from 100 to 192 feat decp and
cach wcll yiclds o largc quantity of wator, The wetcr-lcvel in

somc of the wells cannot be loworcd by continuops pumping. Tho
vwiaber is highly minoralized but is mostly usablc for domcstic
purposcs, With onc cxcoption tho wotcr is under hydrostatic pressure
and riscs to points 75 to 150 foct below the surface. This watcre
bearing horizon doos not nppcar to bc continuous ns deoper wells
frnilcd to cncounter it. A 110-foot dry holc ﬁns clso sunk in the
HE,%, scction 36, If this holc werc decoponcd it might cncounmter

o wobCr~bearing horizon,

Tbo Bearpew formation underlics the glacinl drift, but it
is probnbly not morc then 100 foct thick in any port of the township.
A so0ft, clay shalo is rcportcd at the basc of somc of the wells
that derive water from tho glacial drift, and the decpor wells
pass through shalc into thc undorlying Belly River formotion, Tho

Bearpaw formntion appcars to be non-watcr boaring in this township,

Ninc wells from 200 to 480 foot deop tap sand aquifcrs
thrt cppoar to be in the Bolly Rivor formmtion, Most of tho wclls
yicld abundant supplics of wotor under sufficiont hydrostat?c
pressurc to risc to points 80 to 240 féct bolow the surfaco, The
finc sand of the nquifers in many places plugs the wcll cnsings
end it is usually nccessary to clcan out the wells overy four or
five ycers. The water is vory highly minornlizcd eand thet from somc

wells is not useble for domcstic purposcs, It is usually very hard,
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"alkaline”, and contains a considerable amount of iron, which
gsettles as a red precipitate when the water stands in contact
with the air, It ig very possible that water can be loczted in
the Belly Rivesir formation at similer depths in any part of the
township. Thc poor quality of wator obtaincd and the difficulty
of kecping the well casings frcc from §and arc factors to bec
congidercd before drilling a dcop well,

4 fow farmcrs arc forcod to haul wetcr from ncighbouring
wclls, and thc most incxponsivc mcthod of incrcasing tho supply of
water in this township is by collccting surfacc waitor in dugouts or
dams. The slightly mincralizcd surfacc wator is morc suitablc for

stock than the watcr from docp wclls,
Township 27, Rangc 21

4 dcop valloy extends in a north=south direciion through
tho eastern part of this township, It is an extension of the valley
in township 26, range 21, that contains Snipe lake. The valley
is considerably more than 100 feet desp and is from one~half to one
mile wide., The elevation at the top of the wcest bank of the velley
is 2,30C feot above sca~lovel, from where it rises in a northe
westerly dircetion to anproximately 2,380 foct above sca=level in
the northwestern cornor, 4 shallower deprcssion occurs in the
southwcstorn part of the township, Tho township is mantlcd by
glacial 1ill or boulder clay, but im thc southcastcra soctigns a
thin doposit of glacial lake clay ovorlics thc glacial till, Tho
slopcs of tho valley arc coverod by till that has bcoon modified
by watcr actiom, The surfacc of thc glacial lakc clay-covecred arce
is flat and the land is suitablc for cultivation, whercas the
glacial till~covercd arco is more rolling, becoming somcwhet hilly
in somo scctions, but the greater part is nlso under cultivation,

Wotor supplios arc obteincd from sloughs, artificial

rcscrvoirs, and from wells, Thoe sloughs arc smrll and supply only
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sufficicnt wotor for n fow hend of stock during peart of the yoar.
The crtificicl rcscrvoirs can bo formcd by the cxecavation of
dugouts or by thc coustruction of dems, Som¢ of thesc rusorvoirs
rre of sufficicnt sizo %o rotnin wetcr ovon in drought poriods,
For cznmplc o dem in the NE.7, scction 11, impounds a body of
water 100 by 600 feet in size and 14 feet deep and a 5=-foot well
dug ncer the dam yields a permanent supply of soft'water that is
sufficient and suitable for all household purposes., This method
of incroasing weter supplies is highly recommondcd wherce good water
cannot be obtained from wolls, OCarc must be taken, however, to g
thes thoe water in tho woll docs not bocomo contaminated, It ie
cdvisnble to have the wator tested regularly for bactorin countonb.
Some wells in this township derive water from the glneial
arift and other wells obtain it from the underlying bedrock. The
glacial drift consists of 1 to 4 feet of loamy soil, 20 fest or lsss
of oxidized or yellow boulder clay, cnd probably 85 to 160 foest of
noorly imporvious, blue boulder clay. No deposits of watere-benring
sand are known to occur in the yellow clay or in the upper part of
the bluc boulder clay. Wells from 85 to 150 foot decp t2p sand and
gravel cquifors that occur cithor ot the contact of the drift and
bedrocik, or very near the base of the drift, The wsells ars scattered
throughout +the township and the aquifers appear to bs fairly
continuous., The wells in the southwestern corner of the township
$ap thin aquifers, and the yield from an individual well is small,
being only sufficient for 10 to 15 head of stock. The water ?s not
under pressurc and the supply is insufficient for locel neoeds, The
othcr wells in the glacial +ill in the northern part of the township
tap aquifers that yicld en abundant supply of water, and somc of tho
wells cexgrotl bo pumped dry. The water is vory highly mincralizcd
and acts as 2 lexativo, and that from somc wclls cannot bc uscd for
domcstic purposcs. The wator from seme wells is being uscd, although
it is not satisfactory, but watcr of botior quality camnot be

obtained,
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Five wells obtain water from the Belly River formation
at depths of 280 to 490 feet. These wells pass through the glacial
drift and the underlying non-water-bearing Bearpaw formation,
Shale, which is thought to be part of the Bearpaw formetion, was
encountercd at depths of 180 and 140 feet in two wells located in
the NV,%, section 15, and the NE,%, section 22, This formation
is not morc than 100 feoct thick and is undorlein by thc Bclly River
formation. Sand bcds in tho Belly River formation usually yicld wery
largc quantitios of watcr and soveral wells in this towuship‘that
tap thesc deposits cannot be pumped dry by a large farm pump, The
watcr 1s vory highly mincralized and soft, duc to thc largc amount
of sodium carbonate in solution and thc abscncc of calcium and
magnosium salts, and it has a baking soda tastc, Thc water is usnmble
for domestic purposes, but it is very unsatisfactory for cooking.
The water is under sufficient hydrostatic pressure to rise to points
100 to 200 feet below the surface where it meintains a constant
level, It is probablc that wells sunk to similar dopths in any
part of the township will encounter water-bearing bods in the

Belly River formation.
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STATISTICLL 3UIRlARY OF JZLL It

MUMIGCIPATILY O S0ipPs LS * 0,
Township| 23{23723124 124

West of 3rd meridian Rance 17126123119 120
Total No. of Wells in Township 74 1 11 ©
Ho. of wells in bedrock 3l 20l 5l
No. of wells in glacial drift 4l 7 _1:___,'_5__,3__9;
No. of wells in alluvium 01 0, 61 01 ¢C
Permanency of Water Supply 3
No. with pérmanent supply Y l’l"?'
No. with intermittent supply L0190 Gf(,'4
No. dry holes f“""2‘ 2 cy 1; _O’;
Types of Wells ! ,
No. of flowing artesian wells 0] 0} 0j.0] 0,
No. of non-flowing artesion wells 31 31 Of 7 ’,’ﬂi
No: of non-artesian WG]::LS _.Q.Av.‘:t'j._...l_r_,,(.).....o,
Quality of Water
No. with hard water 360 1 7T
No. with soft water 2i 1 Ov“_g)j_'(?_1
No. with salty water 01_ 01 O 04 %
No. tith “alkaline" water of 4y o 1i2
Depths of Wells
No. from O to 50 feet deep 2 31 14 010
No. from 51 to 100 feet deep 1 31 ol 0t 0
No: from 101 tg 150 feet deep 1} Of o 0f O
No. from 151 to 200 feet deep 0 11 € ‘v_(_)_r_O_i
No. from 201 to 50C feet deep 32 O"'""Z”i'"!"1
No. from 501 to 1,000 feet deep | 0} & 6! 0! G
No. over 1,000 feet deep 01 G 0y 110
How the Water is used .
No. usable for domestic purposes AN "['F"‘S'
No. not usable for domestic purposes | 3{ 31 O} O 2
No. usable for stock S1LO6L AL T
No. not usable for stock ..,_'.C".f-_l. 0016
Sui:ficiency of Water Supplv
No. sufficien’c for domestic necds _{S_L""_NJ._V_;?' 7
No. insufficient for domestic .eeds | O Of O ,,Q.TQ_,
No. sufficient for stock needs ) 51 l_;“,r 3
No. insufficient for stock necds 0 2.____Ci Oﬂ__{?l




ANALYSES AIT QUALITY OF WATER

General Statement.

Semples of water from representative wells in surfaoce
deposits and bedrock were taken for enalyses. Except as
otherwise stated in the table of analyses the semples were
analysed in the laboratory of the Borings Division of tho
Geological Survey by the usual standard mothods. Tho
quantities of the following constituents were determined;
total dissolved mineral solids, calcium oxide, magnesium
oxide, sodium oxido by difforence, sulphate, chloride, and
alkalinity. The alkalinity referred to here is the calcium
carbonate equivalent 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, parts
by weight of the constituents in 1,000,000 parts of water;
for example, 1 ounce of material dissolved in 10 gallons of
weter is equal to 625 parts per million. The samples were
not examined for bacteria, and thus a water that may be
termed suiteble for use on the basis of its mineral salt
content might be condemned on account of its bacteria content,
Waters that are higﬁ in bacteria content have usually been

polluted by surface waters,

Total Dissolved Mineral Solids

The term "total dissolved mineral solids" as here
used refers to the residue remaining when a sample of water
is evaporated to drynmess. It is generally considered that
waters thet have less than 1,000 parts per millioﬁ of dissolved
solids are suitable for ordinary uses, but in the Prairie
Provinces .this figure is often exceeded, Nearly all waters
that contain morefthan>1;000-parts per million of total solids

have a taste due to the dissolved mineral matter. Residents



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

Minerel Substances Present

Calcium and Magnesium

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

Sodium

The salts of sodium are next in importence to those
of calecium and magnesium, Of these, sodium sulphate (Glauber's
salt, NaZSO4) is usually in excess of sodium chloride (common
salt, NaCl), These sodium salts are dissolved from rocks and
soils, When there is a large amount of sodium sulphate present
the water is lexative and unfit for domestic use, So&ium

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

2

alkali", and sodium chloride are injurious to vegetation,
Sulphates

Sulphates (804) are onc of the common constituents of
natural weter. The sulphate salts most commonly found are
sodium sulphate, magnesium sulphate, end calcium sulphate (Ca804).
When the water contains large quantities of the sulphate of

sodium it is injurious to vegetation,



Chlorides

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

Iron

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

Hardness

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

and chlorides-of calcium-and magnesium, The-parmanent_hardness



can be partly eliminated by adding simple chemical softeners
such as ammonia or sodium carbonate, or many prepared softeners.,
Water that contains o large smount of sodium carbonate and
smali amounts of calcium and magnesium selts 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
perts per million or more is usually classed as excessively
hard. Many of the Saskatchewan water semples have a total
hardness greatly in excess of 300 parts per million; when.the
total hardness exceeded 3,000 parts per million no exact
hardness determination was made, Also no determination for
temporary herdness was made on webers having a total hardness
less than 50 parts per million. As the determinations of the
soap hardness in somé cages were made after the samples had
been stored for some time, the temporary hardness of some of
the waters as they come from the wells probably is higher than

tha®t given in the table of analyses.
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Weter from the Unconsolidated Deposits

Three samples of water from the glacial drift in the
municipality of Snipe Inke were analysed and the results arec
listed w3 samples 5, 7, and 9 in the accompanying tablc, These
semples were taken from wells 189, 139, and 196 feet deep,
respectively, and the aquifers probably occur at or near the
contact of the drift and the underlying Bearpaw bedrock formation.
The totel dissolved solid content varies from 1,206 to 3,220 parts
per million, and it is probable that most of the water derived at
depth in the glacial drift will be similar to that rcproesentcd by
thesc samplos, The mincral salts prosent in the greatcst cone
eontration arc the sulphatc salts of sodium, mngnesium, and
celeium, with smaller amounts of sodium carbonate and sodium
chloride {common salt), The water is a sulphated water, or as
it is commonly termed, “"alkaline", It is very hard and as a rule
iz not good for domestic purposes, but that from many wells is
used, as water of better quality is not obtainable, Bacilli coli
are present in sample 7 and this water is contaminated by human or
animal refuse,

Several springs and a few shallow wells are located in
this municipality, but no samples of water obtained from them
were analysed. The water from the springs is reported as soft
or moderately hard, and a8 being usable for all farm purposes
including irrigation, The total dissolved solid content is low,
es comparcd with water from deeper wolls, and it probably doos not
cxcocd 1,000 parts por million. The principal mineral salts in
solution arc probably the sulphatec salts of sodium, calcium, and
magnivium, with smaller amounts of calcium carbonatc and cithor
sodium chloridc or calcium chloride. Tho watoer from tho shallow
welle rrobably has a higher total dissolvod solid content than that
from the springs, but it contains the samc minoral szlts in
solution in diffcront proportioms, Watcr from the springs and

shellow wells is the best water for domestic purposos in the

nunicipalitby.
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Wator from tho Bodrock

Semple No, 4 is taken from & well that is thought %o be
deriving water from an aquifer in the Bearpaw formation, The
water has a total dissolved solid content of 2,580 parts per
million., The principal mineral salts in solution asre sodium.
sulphate (Glauber's sclt ), wagnesium sulphete (Epsom salts), and
sodium chloride (common salt), with smaller amounts of calcium
sulphate and calcium carbonate. The water is hard, slightly
"alkaline", and is usable for household use as well as for stock,

Semples 1, 2, 3, 6, and 8 are taken from wells 309 to
50C feet deep that tap sand aquifers in the Belly River formetion,
The total dissolved solid comtent varios from 2,694 to 3,800
parts per million, Samples 2 and 3 are taken from wells 309 and
366 feet doop that tap send bods in tho uppor part of tho
formntion, The mineral snlts prcscnt in thosc samplcs aro the
sulpnetes of calcium, sodium, and megncsium, and calcium carbonate
and sodium éhlorido. The wator, although not suitablc for domcstic
purposcs, is uscd as wator of bottor quality is not obtaineblc
within rcoesonablc hauling distance, The water from a fow weclls of
similar dopth cannot bc usoed for domostic purposcs, Samplcs 1,

6, and 8 are from wells that tap an aquifer at lower depth in the
Belly River formation. The wells are 401 to 500 feet deep and the
aquifors are sand. The average total dissolved solid contont of
the water from those wells is 2,700 parts por million. Tho wotor
is soft and usable for domestic purposos. Sodium sulphato (Glauber's
salt) is tho most abundent mineral salt in solution, with sodium
carbonatc or calcium sulphato being noxt in abundance., The watcr
from the equifers in the lower part of tho Belly River is
distinguished from thet of thc upper aquifers by the fact that it
contains a large amount of sodium carbonate, The water has a
baking sode {astc, is vory poor for cooking =s it turns vegotables

black, but it is an cxcollont wator for laundry work, Tho wator
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from deep wells in the Belly River bedrock formution is of betier
quality for domestic purposes than that from the shallower wells,
The water from most of the other wells, besides being highly
minerclized, containe a lorge amount of iron that settles as 2
red precipitrte of iron oxide when the water stands in contact
with the rir, Iuch of the iron, however, cnn be removed by

aerntiang rnd filtoring the wator,



NOTE:

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

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