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GROUND WAT ER RESOURCES OF THE RURAL MUNICIPALITY 

OF PRAIRIEDALE, N0 . 321 

SASKATCHEWJUIJ" 

INTRODUCTION 

Lack of rainfall during the years 1930 to 1934 over 

a large part of the Prairie Provinces broughtabout a.n acute 

shortage both in the larger supplie s of surface water used 

for irrigation and the smaller supplies of ground water 

required for domestic purposes and f or stock . In an effort 

to relieve the serious situation the Geological Survey 

began an extens ive study of the problem from the standpoint 

of domestic uses and stock raising . During the field season 

of 1935 an area of 80 , 000 square miles , comprising all that 

part of Saskatchewan south of the north boundary of township 

32, was systematically exrunined, r ecords of approximately 

60 1 000 wells were obtained, and 720 samples of water were 

collected for analyses . The facts obtained have been 

classified and the informat ion pertaining to any well is 

r eadily a ccessible . The examinat i on of so large an a r ea and 

the interpretation of the data collected were possible because 

the bedrock geology and the Pleistocene deposits had been 

studi ed previously by McLearn, Warren , Rose , Standfield, 

Wickenden, Russell , and others of the Geological Survey . The 

Department of Natural Resources of Saskatchewan and loca l well 

drillers a ssi sted considerably in supplying several hundred 

well records, The base maps used were supplied by the Topographical 

Surveys Branch of the Department of the Interior . 
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?ublicatio::i of: Rcs,J l ts 

Thi::: ossen+,ial i n formation pertaining to the gr ound 

to the se.cr ei; e"r:r tr(·)!l su.ruru of t he :r:iun::!.ci'j'ln.lit i os and to cortai:n 

.l?rov.u1c:i.al f::id F-:J d.ero.l Dopartmenti.: , vrhfl r •.; ~;1-is~.r c;u:. bG consul tod 

by nrni dor:.t;:.: o.f th -:.~ :municira.lit i u; or by oth0r pnr.scns, or they 

me:y lv• 1:ibtn.ir~ 0:J ::iy vrri ting d irod:; to tho Diroctor , Hur · ~o.u o.f 

Ec onomic G0o l ogy , Depar tment of J'..Iines , ottavm . Shoul d anyone 

r equire mor e dr:)tr-d l e d inf or mat i on trum t!:a t cor ... tai ned. in tho 

r eports such :.::.ddit i or..o.l informc.tion as th0 Goological Survey 

posse sses c an be obtaine d. on o.:r-plication to th·:> di r ector . In 

m£..king such rcquect tho o.pplice.nt should i ndicate tht: ex o.ct 

locati on of the a.r ec:. by c;ivLlr; tl10 quc..rter s ection , toi:mship _, 

f' C...TI[;C, nr.1.d meridian concerning 1\.'"hicl1 ~u.rth.G r informat ion i s 

dosirod. 

The r e port s c.ro written princ i pully for far m 

r e sidents , municipal bod i e s , ar-d ·woll drille r s vrho ar e e ither 

p l anning t o sink ne·;.r-:.·rn lls or to d eepen existing wells . 

Technical t e r mG usee in tho roports a r 0 daf i ned in tho glossary . 

Hew to ;Jse the P.tiport 

.Anyone d0s:i. r i :i.c i nformat:i.on a.bout ground v;o.ter in 

·uny· particulo.r l ocal.i ty ::;hould r ead fir st tho part deal ing 

wi th the n:unicipality a s a whole in orde r to undorst and _moro 

fully t he pa rt of tho r -cport-t.hai:;....deals -with tho p l::i.ce in 

which ho is int";c- e sted . At t he s amt3 time !1e should study tho 

t wo f i gur e :::; accompanyins t he r eport . Fi gur e l shorvs the 

surface and b0dr ock e;ool ogy n.s r e lated to tho gr ound water 

supply 1 and Figure 2 shows tho r e lief and tho location o.nd 

type of w'.3.t e r Trnlls . Relief' :is shovm by li:ies of equal 

e l evation cal l e d ucontourr:: 11
• The e l evation above sea- l ev e l 
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i s given on somo or a ll of tho cont our line s on the figur o . 

I f one i ntend s t o sink n. woll and w:i.shos to f i nd 

the approximat e depth to a wo.t Gr-b0.'lring horizon, he must 

lco..r Y.t: (1) the el ev ation of tho site , n.nd (2) thcJ p r ob o.blo 

olcvc.ti on of the water - b uarinf; bed. The o l avation of the well 

sit0 iil obtained by mar k i ng :i.ts pCJsit ion on tho r.iap, Fi gure 2 .. 

and estim,:i.tini:~ its ol ov ati on vdth r espect t o the two contour 

lines l)ot-ween which it lio s and who c;e c1 l evations a r e givo on 

the fi gur e . Wh ere c ontour lines are not shovm on tho f i gur e , 

t ho e l evations of adjacent •'rolls as indicated i n the Tab l e of 

Wo l l Records accompanyin~~ each report co.n oo us ed. The 

appr oximn.tG ol ev 1:1.tion of the wo.t er-be:-lring h ori zon at the well-

site can b e obtai ned f r om the Tab l o of Woll Records by not i ng 

the e.lev n.tion of the wr.tor-bearing horizon in surrounding we l ls 

und by e stimat i ng f rom th0se lmown elevat i ons i ts e l evn.t ion 

1 
a t the: we ll-site .- I :f.' the water-boo.ring hor i zon is in b edrock 

tho depth t o -..•rater can b o est im.atod :fairly accurate l y in this 

way . If the water-b earing horizon is in unconsolidated depos i ts 

such aG gravel , Gand, c l ay . or gl ac i a l debri s , howev er, the 

I 
estL'Ila.t ed e l ev ation is l oss reliable, because the wat er-bearing 

horizon may b e incl i ned , or mQy be i n l enses or in sand beds 

which may lie at var ious hori zo~s c.nd may b~ of small l ater al 

extent . I n c a lculating -!~he depth to vrater • car e shoul d be taken 

that the vmter-bearing huri.z021s sol ecto d from the Table cf Well 

Rec ords b e a ll in tho srun0 geolo~ical hori 20::1 c i ther in the 

glacial drift or in the bedrock . Fr om ·the data in the Table 

1 I f the well - site· is n ea}' the ed ge of the muni cipality , 
t he mar '3.nd reylort dealing with t he ad,i oining 
municip .'ili ty shoul d '.ie co:i.sul ted. in order to obtain th8 
needed infor mat ion Rbout nearby wells . 
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of Woll Records it is ~lso possible to form some idea of the 

quality and quantity of the water likely to be found in the 
I 

proposed well. 
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GLOSS,;RY OF TERi:~s USED 

.AlkaJ. i11e . T:hc t orm n2,lkaline 11 hc.G been G.pplLd 

r o..ther looGcly to some .o:rc1md vg.i.tor.:; . In the Prairie 

II SD.l ty 11 
• 

be '.Csed for stock . Mo:;t cf tho so- cc;.ll od. 11a lka line 11 we.terr~ nr e 

more correctly termed 11 Gulphate wf.Lte r s 11
• 

Allmriu~. D0poc;it.s o.f oarth, clr;.y , silt , 3D..nd, 

grav·:>l, ar~d other material on the flood- plai ns of modern 

strewTLs a.~d in l ake b eds . 

Aquifor or Wc:.t e r - bef.i.ring Horizon . A water - bear i ng 

b ed , h:ns , or pocket i n unc or~colidat ed. deposits or i n bod.rock. 

Buri ed pr e- Gl8ci o.l Stre:~__s:Ea.nnels. A chann d 

ca.rvod into the b edr ock by r,:. streom befor e tho ad.vmlc.e of tho 

continentn. l ic ;.: - choet, o.nd sub s~; quei1:tly e ither partly or wholly 

filh.d in by sands, gr ave l s , flll cl boulder clo.y duposited by the 

Bedr ock . Bedr ock, as lb--ro usec!. , r efer G to ro.rtly 

or wholly conooliclated depo sit s of gravel , sand, silt, d.ay, and 

::n.arl that arc olde;r t han tho glacic,l drift. 

Coal Soc.In . The same o.s a co<~.l bed . A d.eposi t of 

cnrb.onu.ccous mater.ial . formed. :f'rom the. re.!l1::'1in.s . o.f pl ants by 

pc~rti£:.1 clccor,1pos i ti on und l:ur ic.l . 

Cont our . A liue ~n a m~p joining points that ho.ve 

tho 3c..me e l evation c..bovc so:::o.- l cv e l . 

Cont i nental Ice- sheet . Tho gr eat ic e- sheet that 

covered most of t he surface of Ca.no.du. many thouso.nds of years ago . 
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Escarpment . A cliff or a relatively steep slope 

separ ating l evel or gently sloping areas. 

Flood-plain. A flo.t po.rt in n. river valley 

ordinarily above water but cover0d by water when the river is 

in flood. 

Glaoi~l Drift . The loose, unconsolidated surfac0 

deposits of so.nd., &~ravel, and clay, or u mirlure of these, 

th9.t were c1. epos:'..:terJ. hy the continental ice-a....'1.eet. Clc.y 

containing bou:_ders iorin.s nart of the drift and is referred 

to as gln.ci a l tHl or bou:1_ C:.er clay . The gle.cial drift 

occurs in se-:rera:i_ forms: 

(1 ) Groc;nd Mora i ne . A boulder clay or till plain 

(includoa a r c£\s n hEJr e tlle glacial drift is very thin and the 

surface U.."leve:'l) • 

(" \ c,) Te:!'m.:!.nal IlfTor a ine or Mora ine. A hilly tract 

of country formed by glacial drift that was laid dovm at 

the margin 0f the co~tinental ice-sheet during its retreat. 

The surface is character~zed by irregular hills and undrained 

basins. 

( 3) Gl ac i al Outwash. Sand and gravel ple.inr or 

deltas formed by str eams t hat issued from the continental 

ice -sheet . 

(4) Glacial L~~e ~eposits. Sand and clay plains 

formed in glacial lo.kes clu::- ing the r etreat of the ice-sheet. 

Gr ound 1.'vater . Su"b - surfac e water, or ¥rater that 

occurs below thG .;urface of tho land. 

IIydrost atir. Pre~~rnure. Tbe pressure that ca.uses 

water in a well to rif>e E.'.bove the point at which it is struck. 

I:np_?Y'V~.s:.:1s or Impermeable . Beds, such. as fine clays 

or shale, are con s i d0red. to be iri.pervious or impermeable when 

t hey do not p6rmit of the perceptible pas sa ge or movement of 

the ground wat•:ff . 
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Ftir vious or Permeabl e . Beds ur e pervious when 

they permit of the perceptible po.sso.ge or movement of gr ound 

water, as f or exn.mplu porous so.nds, gro.vel, a.nd r.:;andstone . 

Pr e -Glo.cial k.nd Surface , The surfo.ce of t he l o.n-: 

befor e it was cover ed. by t he continentn.l ice-sheet . 

by the o.e;encies of wa:ter and wind s i nce the disc,pper:.rLl.nc c of 

the continenta l ice-sheet. 

Uncons olidated Deposit s . The mantle or c~cverin; 

of a lluviurn and gl acial dr ift consisting of loos~ s&nd , 

grav el, c l ay, ru1d boulders thctt overlie tho b edr ock. 

Water Tu.ble " The uppe r limit of t he part of the 

.. 
ground wholly saturated ·with ,-,·r.ter. This mo.y b o ve,ry neo..r 

t h e surfo.ce or many feet below it . 

Vfo lls. Hol e s sunk into the earth s o as to roo.cl: c.. 

supply of water. When no wut er is obto. i ned t hoy o. l:· e r ef0rr0'.i 

to as dry h ol es . Well::i in v1hich water is encou..."'1.ter ed c..r o of 

t hr ee classes . 

(1) Wells i n ·which the wa t er i s ui1der sufficient 

pressure to flow above the surfac e of the gr ound . ThJ3 8(; nre 

called Flowing Artesian Well s . 

(2) Wells i n which the water is under pn~suure but 

does not rise t o the surface . These wells a r o c a lled Non-

F1ovving Artesian Well s . 

(~5) Wells in which the water doos not ri so C1.b ove 

the water t ab l e . These wells ar e ca.lled Non - Artesian ·wells. 
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NAflIBS AI:TD DESCRIPTIONS OF GEOLOGICAL FORMA'I'IO~JS , REFERRED 
TO IN THESE REPORTS 

Wood. Mountc.in Formation. The name give:Q. to :i series 

of gravel and so..nd beds vrhich bo.v3 c. rnn.ximum t hicKness of 50 

feet, ancl which occur a.s isolated patches on tha higher par ts 

of Wood mountc.in. This is the youngest bedrock fr;rmation and , 

v.-hore present, overlies the Ro.ve:nscr ag formation. 

Cypress Hills Format i on . Tho no.me given to a series 

of conglomerates and sand beds1'fhi.oh occur in the southwest 

cornor o.f So.skatchewan, and r e st upon the Ravenscrag or older 

forr.ations . The formation is 30 to 125 feet thick. 

Ravenscrag Formation. The nn.me given to a thick 

series of light-coloured .so.ndstone s and shales containing one; 

or mo:::-e thick lignit -:; coal seams. This formation is 500 to 

1,000 fet:t thick, and cove:::-s o. l o.r gc pn.rt of southern 

Saskatchewan . The principal coal deposits of tho pr ovince 

occur i n thi s formation . 

Vlhitemud Format i on . The name given to a series of 

white , gr ey , and buff coloured clays and sands. The formation 

is 10 to 75 feet thick. At its base this formation grades 

in pl:::.ces into coarse , limy s::tl).d beds having a maxim'Ur.l thick-

ness of 40· feet. 

Easten4 Formation. The name given to a series of 

fine-grc.ined sands and silts. It hn.s b een. rocognized. n.t 

various localities over t he southern po.rt of the province, 

fror.i the Alberto. bou....-1dary-en:st- to the escarpment of Missouri 

cott.Jr>.u, ,.. The thiclmess of the forme.tion seldom exceeds 

· ·40 feet. 

Bei::.rpm•1 Formation . The Bearpaw consists mostly of 

incoh0r ent do.rk grey to dark brovmish grey, partly bentonitic 

shale s, weathering light grey , or_, i:1 places where much iron 
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is present, buff. Beds of sand oc cur in pl a ces i n the 

lower po.rt of t he f ornn.tion. It f or ms the uppermost bedr ock 

formn.ti on ovor much of western l:\.nd southwest er n Saskn.tchewan 

and has o. mo.xi mum t hickne s s of 700 feet or somev1hl:\.t mor e . 

Belly River For~'lt ion . The 3elly River consists 

most ly of r .. on-mn.rine sand, she.le, a.nd co::i.l , n.nd underlies 

t h.:: Bearpaw in tho we stern par t of the e.r ea . It passes 

eastward und. northeastwar d i nto :ma.rinc sho.lo. The principal 

a.roll of trar...3 itior.. i s in the western half of t ho area wher e 

the Belly River is r10Gtly thin ... '1er t hn.n it in to the we st 

n.nd includes marino zones . In the southwester n corner of the 

ar ea it has a thicicloss of sever al hu.'1dr ed feet. 

Marine Sh1\le Soricn . This seri es of b eds consist s 

of dark gr ey to dark brovmish gr ey, pl astic she.les , and 

underlie s the centrc.l n.nd nor then.st0rn po.rt s of Saskatchewan. 

It i ncluues beds equivalent to the Bearpaw, Bel ly River, and 

older formati ons t hn.t underli e the western part of tho ar ea . 
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WATER-BEARING HmlIZONS OF THE MUNICIPALITY 

Tho Rura l Municipc .. l::ty of Prairiodal o, No . 321 comprises 

an a r ea of 216 squar e mile s and c onsists of six townships described 

as tps . 31 , 32 , and 33 , r anges 25 and 26 , ~ . 3rd , mer . The south-

ern four townships , an ar ea of 144 square miles , wer e investigated 

by the field party in 1935 and are cover ed in this r eport . The 

centr e of the a r ea under d iscussion lies approximate l y l~- miles 

east of the Alb erta boundary and 186 miles north of tho Inter -

national Boundary line . A br anch lino of tho Canadian Nat i onal 

rai l ways runs a cr oss tho southern pa.rt of tho a r ea. , and on i t are 

l ucated tI1e v~1le;ig6 of Smil ey and tho haml et of Dewar Lake . 

The lowe st el evat i on of a pproxi:mn.tol y 2, 200 foot a.b ovo 

sea - l ev el occurs in tho valley in the southea stern corner of 

tho municipa lity . Fr om this point the e l evation rises r apidly 

to 2, 275 fee t a t the top of the val l ey and then mor e gr adually 

to over 2, 400 feet in tho northeastern and western parts of t he 

ar ea . Coul~es and small gullie s are present in the souther n part 

of the municipality . The surface of the township is rolling . A 

numb er of small l akes or sloughs a r e encounter ed in t he northern 

half of tho a r ea . Recent deposits of lake silts and sands ma.ntlo 

a narr ow a r ea in the southeastern corner . Mor aine covers narrow 

strips of territory in tho southern, centr a ls and northwest ern 
... 

parts of the municipality . The remainder of the municipality is 

overla in by b oulder clay or gl ac ial ti ll . 

It has been. impossib l e to outl ine any gen er al and 

continuou s water - bearing horizons in thi s ar ea . If the r epor t 

is studied in close conjunction wi th the ac c ompanying map and 

table of well r ecords i t should be possible , howev er , t o s e l ect 

a well - site wher e the po ssib ilities of obtai n ing \\rat er a r e fair ly 

good . 
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Water -bearing Horizons in the Unconsolidated Deposits 

The deposits of Recent l ake silts that form tho 

floor of a small valley in the southeastern corner of tho urea 

have been prospected to some extent , and they arc believ ed to 

contain a considerable supply of water . Tho water is encountered 

in deposits of s and and gr ave l that underlie 10 to 15 foo t of 

silt . Springs are a lso common in this area . The water varie s 

from moderately soft to hard and some of it is too highly 

mineralized to b e used for domestic purposes . 

No di fference can b e noted in the ground water con­

ditions in tho area s cover ed by mora ine and those covered by 

boulder clay or glacial till . The se glacia l deposits contain 

water-bearing deposits of sand and grave l in the weather ed or 

oxidized zone, and a lso in the unwoathered, compact clay that 

underlies the oxidized zone . 

A number of wells have b een sunk n ear sloughs or 

undrained depr e ssions and in years of normal rainfall this 

type of well may yield a suppl y that is sufficient for local 

needse The yield. however , i s easily affected by drought 

conditions and in seasons of little prec i pitation the supply 

from such wells may decrease unti l it is adequate only f or 

domest ic needs . The suppl y available from such wells in dry 

periods can be increased slightly by deepening the well to offset 

any lowering of the water table and furnish a r e servoir in which the 

a.Yailable- water may collect . A small dam or a Jugout to r etain 

sufficient run-off water for stock needs can be advante.geously 

employed in conjunction with the seepage wells mentioned above . 

In this manner it should b e poss ible to obtain sufficient water 

for local needs . 

A few wells in the area ar e obtaining their supplies 

from pockets of sand and gravel that occur at or near the base of 

the weathered or oxidized zone of the glacial drift . No continuity 
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in the occurrence of tho pockets con be noted Cl.!ld dry holes may 

bo dug before a producing w:::; ll is obtained~ The deposits appear 

to be more numerous in some areas than in others as indicated by 

tho wells shown on Figure 2 of the accompanying map and in the 

table of well records . Considerable time and expense co.n be saved 

if the upper po.rt of the drift is prospected by moC\.Ils of a small 

o.ugor , as in this way it is often possible to locate o. vvc>.ter­

beo.ring deposit before a. final choice of a well - site is made . 

The yield from tho sho.llow wel ls varies considera.bly, as does 

the qua.lity of tho water . 

Most of the wells in tho a.rea under discussion dra.w 

their supplies from deposits of so.nd and gra.vol that occur in 

tho lower or unweathered zone of the drift , at depths ranging 

from 40 to 130 feet or more below the surface . These depos its 

may form continuous horizons over very small areas . a few holes 

have been dug without encountering this water- bearing horizon, 

but it should be possib l e to obtain water from these depths 

throughout most of the municipality . The water i s hard and tho.t 

from a few wells contains such a concentro.tion of minera.l salts 

in solution that it cannot be used for drinking . The yield from 

the different wells varies cons iderably and in some localities 

the supply must be supplemented by the use of dams or dugouts . 

or by hauling water from wells yielding an abundant supply . 

Water-bearing Horizons in the Bedrock 

The Bearpaw forma.tion is assumed to immediately 

underlie tho drift in the area to the northeast of the geologica l 

boundary shown on Figure 1 , ond the Bel ly River formation under ­

lies the drift to the southwest of the boundary , and also 

underlies the Bearpaw format iono The Bearpaw formation is 

probab ly very thin in this o..rea and in some wells it :rnn.y have 

been passed through . The surface of the bedrock is apparently 
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very uneven o.s it is encountered at depths vo.rying from 75 to 

o.t least 150 feet below tho su,fo.ce , which is only slightly r oll­

ing . 

Most of the wells in this o.reo. tho.t a.re assumed t o be 

dr c.wing their supply f r om tho bedrock probo.bly tap aquifers in 

tho lower part of the Bearpo.v\r or in the upper po.rt of tho Belly 

River formation . It is very difficult to establish tho posit i on 

of the contact between tho two formations . The aquifers in the 

bedrock do not o.ppear to bo of largo o.reo. l extent , and no defi nite 

areas can be outlined in which it is possible to obtain water 

from the b edrock . 
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GROUND '•1JATER co:·,JITIONS BY TOWNSHIPS 

Townshi:c ::-::._, Ro.ngo 25 

The wn.ter ·supply in this township is obtained from 

druns , springs, o.nd sloughs QIJ.d f rom wells that o.ro sunk into 

tho Recent a.nd glo.cio.l deposits and o.lso into tho underlying 

bodrocko Recent deposits of so.nd o.nd silt occur in tho ro.vine 

in the southeastern corner of tho tovmship . Smo.11 a.ron.s in 

the northwestern a.nd southwestern po.rts o.ro mantled by more.inc 

CUld tho roma.inder of tho a.roa. is covorod by boulder cla.y . Tho 

ground surfo.co is gent l y roll ing nnd the ol ovo.t ion rises from 

the southeast to tho northwest . 

Tho Recent deposits a.long tho floor of tho ro.vino in 

tho southoo.storn corner of tho t~"IIlship ho.vo not been entonsively 

prospoctod , but a. fow wells dug in these depos its obto.in smo.11 

a.mounts of highly mineralized· •rater from depths of loss thn.n 20 

foet below tho surfo.co. Tho wo.ter ho.s been used for domest ic 

purposes , but it is generally only used for stock . No diff iculty 

should bo oxperi <"~no od in obto.ining smn.11 supplies of wo..tor from 

those deposits . A number of springs arc found along tho ro.vine o.nd 

they o.re o.lso used for stock . Tho qua.nti ty of wo.tor from those 

springs co.n be increased by mon.ns of collecting go.llorios , o.nd by 

digging out cmd cribb ing tho springs . 

The moraine o.nd boulder clay consists of a f ovv feet of 

top soil containing boulders; 20 to 30 f oet or more of woa.thorod 

boulder clay in which o. few pockets of sn.nd and gr avel occur; 

and a compact ~ unwoatherod 3 blue boulder clay that contains numerous 

pockets of sand and gro.vol o.nd extends to tho bedrock . Undro.inod 

depressions are present in tho moro.ino - covorod areas . Shallow 

wells sunk i n tho vicinity of those depressions often yie l d a 

sufficient supply of water for domest ic needs o.nd o. few head of 

stock~ 
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No wolls in this township a.re deriving wo.tor from 

tho woo.therod zono of tho glo.cia. l drift . Pockots of sand or 

gr o.vo l doubtless occur in this zone , but thoy ho.vo not boon 

oncountor~d by o.ny we lls . Fa.rmors contemplating digging 

shallow wells o.r o advised to pr ospect vvi th a. smo.11 ha.nd c.ugor 

before selecting o. well sito, as by so doing a pocket of 

170.tor-beo.ring so.nd or gravel may bo loca.tod a.t o. minimum of 

expense . 

Most of tho wells in this township derive their 

supply of water from pockets of sand o.nd gr avel in the 

unwoo.ther od zone of the gla.c i o. l d rift . The wells vo.ry in depth 

from 45 to 150 foot . In an area. tho.t includes po.rts of sections 

19 _. 20 , 21 , 22 , o.nd 28, tho pockets o.ppoo.r to be of comr,1on 

occurrence, but over the r emainder of tho area they o.ro of local 

distribution . Tho wells located on sections 23 , 31 , and 35 may 

be obtaining part of their supply from the upper part of a 

bedroc k formation, but tho r orna.indor of tho wells included in 

this group a.re thought t o obta.in their supplies from tho uncon­

solida.tod deposits . No gr eo.t difficulty should be experienced in 

obtaining water in this township as no dry holes deeper them 40 

feet have been r ecor ded . Tho vmtor from most of tho wells is ho.rd , 

highly minero.lizod , and under some hydrostatic prossuro . In the 

southern half of the a.roe. some of tho wa.ter is used only f or stock, 

but in the northern ho.lf ther e is only one well that i s not being 

used for domestic purposes . 

A few dC'..llls have o.l roo.dy boon built and other si to s exist where 

they could be o.dva.nto.geously erected . A supply of wa.ter thc..t is 

ofton sufficient for stock use throughout the year ca.n be impounded 

by those dDJlls . In many places it is possible to obtain sufficient 

wat er for domest ic purposes by digging a shallow well close to the 

body of wo.ter impounded by tho d:::un . Ca.re must b o to.ken, however , 

to see tho..t the water docs not become polluted . 
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The Bearpc.w forrnc.tion irnmeclio..tely underlies tho dr ift 

over most of this township_, but Ci. sm::tll a r ea in tho southwestern 

corner is underlain by tho Bel ly River fo rmo..t ion . Tho Boo.rpaw 

formation is not thought to be of greo..t thickness . It is thought 

thC1.t sand deposits of tho Belly River formn.tion form the o.qui fors 

of tho three wells located in sections 2, 33 and 10 . These wells 

Ci.re sunk to depths of 125., 107, and 125 feet ~ respectively, o..nd 

the aqu ifers a.re tn.ppcd at elevations of 2, 155 , 2, 167, cmd 2, 155 

feet C1.bove sea~levol . Coal vrc..s r eportod in tho vrell on section 2, 

but it was not encountered in tho others~ The so.mo aquifer , 

however , appears to be conunon to tho three wells . Its areal extent 

is not defined : but it should be encountered by other wells sunk 

in the vicinity of the producing wells . The yield from the individual 

wel l s is more them sufficient for local needs and although the water 

is hard and highly mineralized it has been found suito..bl o for 

domestic purposes n.s well n.s for stock ~ 

A well locn.ted on the mv.-i-, section 23 , was sunk to a 

depth of 150 feet below tho surfn.ce and encountered nn aquifer o..t 

an e l evation of 23 145 feet above sea- level~ The well mo.y be 

drawing its wn.ter supply f rom tho Bearpo..w formn.tion or it ma.y tap 

an aquifer in the underlying Belly River format i on . Tho a.real 

extent of this aquifer is unknown~ but it should be encountered in 

the vicinity of the producing welL Tho hydrostatic pressure is 

sufficient to raise the water 140 feet above tho top of the n.quifer 

and the yield is more thc.n sufficient for local requirements . The 

water is hard and highly minora.lizod , but it is sui tn.ble for domesti c 

purposeso 

Township 31 , Range 26 

The chief source of ground water in this township is from 

wells sunk into the glacio..l dr i ft C1.nd into tho underlying bedrock . 

Sloughs , dams ~ dugouts, springs , and seepn.ge wel l s are not uncommon 

o.nd they are used to supplement the supply from the wells . 
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Tho greater pa.rt o~ this trnvnship is covered by 

boulder clay or glo.c i al till. t\qo smn.11 n.roas in tho south­

east corner cmd along tho eastern border being llk'Ul.tlod by 

moraine~ The ground surfo..co of tho glo.cic..l till-covered c.roo. 

is fairly lovol, but in the southern part of tho township c. 

depression, bounded o.pproximC'.tcly by tho 2_. 300-foot contour 

lino a.nd in some plo.cos attaining o. depth of 50 foot , trends 

in a southeast o.nd south direction to cross the southern 

boundary of tho trnmship c..t it s contro ,. Sovero..l rnvinos dro.in 

into this ma.in depre ssion . 

The springs that arc found along the valley c..nd 

ravines yield smo.11 supplies of wo.tor tho.t co.n bo used for 

stock . The yield cnn bo npprocio.b ly increased by digging smo.11 

reservoirs around the springs~ 

A nw-nbor of wells in this townshi p obtn.in smc.11 a.mounts 

of we.tor from shallow seepage violls that arc sunk in tho vicinity 

of sloughs or undrained depress ions ,. Tho supply f r om these we lls 

varies with tho amount of water contc..inod in the slough, but in 

yoo.rs of normc..l ro.infall tho yiold is sufficient for domest ic 

purposes and a few heQd of stock . It is c.dviso.blo to tost with a 

small hand auger in tho vic i nity of tho doprossions before sinking 

a well, a lthough a water-boo.ring pocket can o.lmost a lways be 

encounter ed if the depress i on contrdns we.tor e 

The boulder clay and moraine deposits are very similar. 

A general sect i on cons ists of 2 to 4 foot of dark, heavy lorun; 

a weathered depos it of light- col oured boulder clay that i n the 

southern part of the, o.rec. contains o. fairly lo.rge number of boul der s ; 

and a dark-coloured , compact , unweo.thered boulder clo..y thc.t extends 

to the bedrock . A few wells derive water from pockets of sand tho.t 

occur in the weQthored zono of tho dr ift~ The pockets arc not 

numerous and they do not form a c ontinuous wo..ter - ben.d.ng horizon . 



- 18 -

Wells sunk i n or noa.r tho smn.11 valleys should tap deposits of 

sand and gr avel at shallow- rl.opchs , but these areas have not boon 

fu l ly invest igated . Considerable t i me and exponso can bo savod 

if tho upper part of tho dr i ft is pr ospected for wator- boaring 

deposits by moans of a small auger before a woll - sito is finally 

soloctod . The supply from vrnlls sunk i nto the woathorod zono 

of the drift var i es vvidely and doponds upon t he s i ze of tho 

pocket tapped , tho sizo of tho well, and tho amount of annual 

precipitati on . Tho yiel d is generally sufficient for local noods 

and tho water has boon found suitable for domest ic purposes . 

Most of tho wells i n this township obtain their water 

supply f r om pockets of sand that are scattered throughout tho 

unwoathorod zone of tho gl acial drift at depths of 45 to 115 foot . 

Those pockets do not form a continuous water - bearing horizon and 

hol es havo been made on section 10 to depths of 75 and 125 feet 

below- the surface without oncountor ing water . Little trouble 

should be oxporioncod , however , in obtai ning wator at depths of 

45 to 115 foet . Tho yie l d from tho wells t apping those pockets 

of sand and g r ave l varies and a number of the wells must havo 

their supply supplomentod by a second well , a dam or by hauling . 

Tho water is hard and highly miner al ized and that from a few v.rolls 

is used only for stock . 

Four wells loc at ed in tho SW.t , sect i on 1, tho SE .i , 

section 2, the sw.t , section 9, and the svr.t , section 12, arc 

assumed to bo drawing at l east part of the i r water supply from 

aquifers in the bodrock 6 In this par t of the townshi p tho bedrock 

irr1J11ediately under l ying tho glacial depos i ts is thought -Co bo tho 

Belly River format i on . Tho wells are sunk to depths of 60 to 150 

foot below the surface and tho aquifers aro tapped at elevations 

varying from 2, 18tt to 2, 250 foot above sea-level . It docs not 

appear probab l e that ono aquifer is common to the four wells , but 
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there docs appear to be some correlation in the aquifers of tho 

two wells i n sect i ons 1 and 2 . Tho r emaining two wells arc 

probab l y drawing the i r supply from aquifers of small areal extent . 

The number of well s sunk into the b edrock is not largo enough 

to a l low tho outlining of continuous water - bearing horizons , but 

tho possibilit i es of obtaining water for stock use from the 

bedrock in this township are considered good . 

The topogr aphy in the southern part of the tovmship 

offer s favourab l e locations for the construction of small dams , 

and the character of the soil throughout the tovmship is suitabl e 

for the retention of water in dugouts . By these means surface 

water can be conserved for stock use . To insure a supply of water 

that will l ast during drought periods and winters , the dams and 

dugouts should be made large , and of sufficient depth to hol d 12 

feet of water. Shallow seepage we lls can be sunk beside the 

dugouts or dams , and if protected from contamination the water 

from them can be used for domestic purposes . 

Township 32, Range 25 

Water supplies in this township are obtained from wells , 

springs , dams , and s loughs ~ The supply is fairly abundo..nt and 

the water f rom most of the wells can be used for domestic purposes . 

The wells have been sunk in both the moraine and boulder clay, 

Small areas in the nor theastern and southwester n parts of the a r ea 

are mant led by mor aine , and the remainder of the township is 

covered by boul der clay . In the northeaster n and western parts of 

the townshi p the ground surface is somewhat rolling, whereas that 

of the centra l and souther n areas is comparativel y l eve l . The 

deposits of mora i ne and boulder clay generally consist of a few 

feet of sandy or clayey top- soil conta i ning boulder s; c.. weathered 

zone of light - co l oured clay in which may occur a f ew pockets of 

sand and gravel; and non-weathered , blue c l ay that is knmvn to 
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extend in some ar eas to a d0pth of 150 feet below the surface, 

c..nd in which occur pockets of sand and gr ave l at varying depths . 

A few wells probably derive water from the sand and 

grave l pockets in the weathered zone of the gl acial drift , but 

most of the wells are obtaining their supply from the scattered 

pockets of sand and gr avel thc..t occur in the unwee.thered clay . 

The wells range from 40 to 140 feet in depth . The aquifers 

tapped by four wel ls located in sections 20 , 28 , and 29, show 

some correlation and one aquifer may be common to these wells , 

but in general no relationshi p is evident in the occurrence of 

the pockets and no general or continuous water - bearing horizons 

can be outlined . It should not be difficult , however , to obtain 

water in this township as no dry ho l es have been recorded , but 

since the pockets of water- bearing sand or gravel a re discontinuous 

dry holes may be dug before a produc ing well is obtained . In 

general the supply from these wells is adequate and usually more 

than sufficient for local needs . The water is usually under 

some hydrostatic pressur e . It vo..rifils from moderately soft to 

hard and in most instances it can be used for domestic purposes 

as well as for stock . 

One wel l loca.ted on section 10 obtains water from fine , 

yellowish grey sand at a depth of 66 feet bel ow the surface , or 

at an el evation of 2, 218 feet above sea-level . It is not known 

if this well is deriving its water from the glacial drift or 

from the upper part of the Bec..rpaw format ion .. The areal extent 

of this aquifer is undefined , but it is not thought to be lar ge . 

The water is r eported soft and of good quality, nntl is suitable 

fo~ domestic needs . The sup~ly is adequate for domestic needs 

and 20 head of stock . Another well , located on section 12, tapped 

8.n aquifer at a depth of 130 feet below the surface or an elevation 

of 2, 180 feet ~bove sea- l evel . Fragments of coal were encountered 

i n this wel l , but the aqu i fer is formed by gravel . This wel l is 
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o.ssumed to be deriving its vmtor from tho base of the glo.cio.l 

drift o.nd not from the bcd1·ock . The aquifer is not thought 

to be of large a.real extent . Tho yield from the woll is more 

than suffic i ent for local requirements , and the wat er is under 

sufficient hydrostatic pr essur e to rise to a point 80 foot 

abovo the aquifer . The water is ha.rd , but it is suito.blo for 

domestic needs as well as for stock . 

In most places whero the supply from tho wells is 

inadequate for loca l r equirements small dams can be constructed 

or dugouts excavated at r easonabl e cost . In this way surface 

water may be stored and used for stock . It may be found necessary 

to build the dmn to a. height of 12 feet or excavate tho dugout 

to the so.mo depth in order to r etain a supply of water that will 

last throughout the yea.r . 

Township 32~ Range 26 

The chief source of water supply in this township is 

from wells that ar o sunk i n tho gl acial drift and from a. few 

springs . Small lakes and sloughs supply water for stock during 

part of the year . 

The wells have been sunk into both the moraine that 

mantles the northern part of tho township and into tho b oulder 

clay that covers the r emai nder of the area . The ground surface 

of the moraine-covered area is rolling and is characteri zed by 

undrained depressions or 11 0.lkali" flats , whereas tho.t of the 

boulder clay or gl ac i a l till- cover ed ar ea is fairly l eve l . A 

shallow valley trends in an east to west direction throughout 

tho township , o.nd it is joined near t he centre of the tovmship 

by a deep, wide ravine that trends in a northensterly d irection . 

The possibilities of obtaining water appear to be somew~10.t better 

in the a rea covered by moraine than elsewher e , but the materials 

forming the moraine and the ;lac i a l till are quite similar in 
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character . The top soil in the western po.rt is so.ndy, in the 

central po.rt o. heo.vy clay loo.m, o.nd in the co.stern part o. 

lighter clay loam. Stones o.re not uncommon throughout tho o.roa . 

Be low the top soil o. weathered or oxidized, light-coloured clo.y 

occurs and it canto.ins o. fev: sca.ttered pockets of sand a.t or 

nea.r its base . This in turn is underlain by unweathered b lue 

clay that a lso contains pockets of sand und gr ave l . Throughout 

this township the Beo.rpo.w format ion is thought to irr.mediately 

underlie the g l acial drifte 

Along the rrain depression or vo.lley and its tributaries , 

a number of springs occur o.nd they y i e l d highly mineralized water 

tho.t is suitable for stock but which ca.nnot be used for domestic 

purposes . The supply from these springs can be appr eciably 

increased by digging out and cribbing the spring . It should be 

possible to obtain water from the deposits in the floors of the 

ravines , but it is probable that the vraters would be too highly 

mineralized for domestic use . The same would probably be true of 

o. few of the wells dug near the depressions or 11alkali 11 flo.ts . 

A few wells tap the scattered pockets of so.nd tho.t 

occur at or near the base of the weathered zone of the drift . 

These pockets do not form a continuous water- bearing horizon and 

dry holes will no doubt b e dug before a producing pocket is 

encountered . The supply from these wells varies considerably and 

two of the four wells included in this group yield o.n insufficient 

supply . A well in the NE .i , section 32 , is used for both domestic 

needs and stock,, but the water from the other wells is too highly 

mineralized for domestic purposes . Farmers who contemplate 

digging a shallow wel l a r e advised to prospect the upper po.r t of 

the drift with a small a uger before selecting a well - site . 

Most of the wells in this township draw their supplies 

from scattered pockets of sand and gravel o.t depths of 40 to 130 

feet . Dry holes wer e dug to depths of 30 ~ 100, and 126 fee t on 
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section 20 without encountering wo..tor-b oo..ring deposits . It 

should b e poss i b l e, h~wovc: , to obto..in water in most loc o..lities 

in this townshi p at depths of loss t hem 100 foot . Tho supply 

of wo..t er from the wel l s is not o..bunda.nt o..nd tho waters vary 

cons i derably in qua lity o Tho wate r from some of tho we lls is 

too highly miner a li zed to be usod for domestic purposes , but 

it is suitab l e for stock . In a number of loc o..litios drinking 

wc.ter is hauled . In carte.in ur eas wher e the supply is in­

adequat e , wu.t er for stocl~ uso must also be hauled . I t would 

appear adv i sab l e to excavate dugouts fo r the storage of surfo..co 

vmt er for stock , In some ureas tho topography may be mor e 

fo..vouro..b l e for tho construction of smal l dams . 

Two wel ls , one loco.tod on sect i on 14 and the other on 

sect i on 24, arc sunk to depths of 100 and 75 feet be low tho 

surface , respectively , and t o..p aquifer s at elevo.t i ons of 2, 289 

o.nd 2, 250 feet above sea-lovol . It is poss i bl e that this water ­

bear ing deposit lies within tho upper part of the Boarpo..w formation, 

but it is more probo..b l e tho..t tho aqu i fe r s occur at the cont a ct of 

the drift and b edrock . It i s not lmawn i f the same aquifer is 

common to both wells or if they t ap indi v i dual pockets of sand , 

The well on section 24 y i elds 60 barrels a da.y , whereas tho well 

on section 14 yields only 4 burr el s o. day . This well mo..y be 

pn.rtly clogged by sand , Tho w~tor is hi ghly miner a lized o..nd that 

f r om t he well on section 14 i s not used f or domest ic purpose s . 
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STATISTICAL SUMFARY 02 1·!ELL Ii'JFORMATION IN RURAL 
MUNICIPALITY OF PHAL1IEDALE , N0 . 321 , SASKATCH_Ei,-r_tu~ 

ovmship 

\'fe st of 3rd meridian Ra nge 

Total No . of Wells in Tovmship 

No . of we lls in bedrock 

No . of wells in g l acial drift 

No . of wells in al luvium 

~ermanoncy of Water S~pply 

Ho . with permanent supply 

No . with intermi ttGnt supply 

No . dry holes 

Types of We lls 

I.Jo . of flowing artesian w0lls 

ifo . of non-flowing artesian we 

No . of non- artesian wel l s 

C),u9-_lity of Water 

Eo . with hard water 

No . with soft water 

No . with salty water 

No . with 11 alkaline 11 water 

Depths of Woll s 

lls 

No. from 0 to 50 feet deep 

No . from 51 to 100 feet doep 

~o . from 101 to 150 feet deep 

No . from 151 to 200 feet deep 

No . from 201 to 500 f eet deep 

No . from 501 to 1, 000 feet de 

No . over 1,000 feet deep 

op 

How the Water is used 

ses iJo . usable for domestic purpo 

No . not usable for domestic pu rposes 

Ho . usable for stock 

No . not usab l e for stock 

Suff iciency of Wat er Supply 

No . sufficient for domestic n 

No . insufficient for dome stic 

No . sufficient fo r stock need 

No. insufficient for stock ne 

eeds 

needs 

s 

eds 

31 

25 

46 

3 

43 

0 

46 

0 

0 

0 

27 

19 

43 -
3 

0 

19 

17 

19 

10 

0 

0 

0 

0 

35 
-
ll 

44 

2 

46 -
0 

35 

ll 

31 32 

26 25 

47 27 

4 0 

43 27 

0 0 

44 27 

0 0 

3 0 

0 0 

25 17 

19 10 

42 22 

2 5 

0 0 

21 7 

18 ll 

20 ll 

9 5 

0 0 

0 0 

0 0 

0 0 

26 24 

18 3 

43 27 

1 0 

44 27 

0 0 

28 24 

16 3 

--~------' 
32 Total N 

--1 
o . 

- in muni 
26 cipalit y -- ----
32 152 ----·-

0 7 
·- · 

32 145 

0 0 --

29 146 ------------
0 0 

-1--- - · 

3 6 
--·-

1 1 ---- --
16 85 

. . ··- ·- -·-
12 60 

·'------- --- ------

25 132 -
4 14 -- -~----
0 0 ... -~--- -

12 59 

9 55 -- ----
20 70 -------

3 27 
-·-----· 

0 0 - -·-----
0 0 -- ---~-· -· · ---
0 

I 
0 ----

0 0 ______ .._ - . ---- ----··---

~l 106 - - ~-- -· 

8 40 ----
28 142 ----

1 4 - ----

29 146 
'-----·--

0 0 

2 1 108 --------
8 38 
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A.1.'!\JALYSES Att:b QUALITY Or' WA'l'ER 

Sampl e s . of Y~ter f rom. r0pr0n0nte.ti-..re v:ells in surface 

dr.~posits ~n.d ·rn:id.rock vlc:t' t~ th.ken f or a1'L':1.1y3os . :Elxo •!;pt as 

otherwise stated in ·l:;h0 tabl (> of ar!n.l)r:J6s the sc..mplo s were 

an.n.lyscd in th~' l e.bcrr:tt or y of th<:1 Borir..:;;:: D:tvisio!"l. 0f tho 

Geoloi:;ical Sunrey by th0 usue.l stanchr cl mothc·~l s. Tho· 

qu11ntit:l.o c 'J3~ the following oonstituimts wero d.c-l:;orminod; 

totc..l d.i s sol v0d mi nera.l s olids, cal cium oxide , :magnesium. 

oxide, 3odiun oxide by dif'f'ercnce , sulphate , chloride , a.nd 

alkn.lir.ity. The c.lkal inity r eferred t o hore is the cnlciu.rn 

co.rbmmt o equi val ent of n.lJ. acid us0cl in neutralizing the 

co.rbonatos of sodiw;i, c:alcii.:u:i, a.nd li1."\.f,UG 3iU."1l . The r e sults of 

the c..nn.l ys0s arc given. i n parts pGr n illic!l--that i:>, pa.rts 

by woight of thr~ constit1.rnnt~; in l, OOC1, 000 p:.:..rts of' wc\ter; 

for exo.UJ.pl o , l ounce of r.tatc.::-:i.n.l dissolv0d ir.. 10 gr~llons of 

wci.t!)r is 0qun.l t o · 625 pn.rts ~1or :r.i.illion. The sCL.rnplos were 

n ot exn.."ilineci fo r baetor i n, 8.nd t hu s :::t v.ro.t er that :may b0 

t e rM.od suita.ble f'cr us0 on the be.sis of i ts mineral so.lt 

content might b e c ondemned on account of it s bact0rio. content. 

Wate r s that o.r0 hir;h in lnwter i a contnnt havo usually b eorr 

polluted by surface 't'mtors . 

Total Di c;soJ.ved Mincrc.l Solids 

The term "tot::..l d i sso1ved rnirn;rn.l solids 11 as heru 

usod r e f Grs t o th0 r es i due r emn.ining when a. sample of water 

is .:ivapor n.ted to dryr:.ocs . It i 8 f~enerally considered that 

vrc.ters- that hz:- e .l e<.:.s thm'l l.POOO pn.ri:;s per millio:::. of' di.s.solved 

solids a r e s u i table for ordinn.ry uses , but in tha Pra irie 

Provinc e s t h i s fi;,<re is often exceeded. Nearly all ¥raters 

thc..t contain mc~·e than 1, 000 parts pl'Jr million of t oto.l solids 

ha.vu a taste c~e to the dissolved mi~eraJ. r.1a.tter. Re sidents 
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accustomed to tho waters may use those that ho.vr3 much more 

than 1 , 000 parts por million of dissolved solids without n....'1y 

murked inconvonienco_ • . although most porso::is not used to highly 

minGralized vn:.ter would find such vmter s highly objectionabl e . 

Mineral Substa ... '1ces Pr e sent 

Calc:i.um and Magnesium 

The cr,lc iu.c!l (Cn.) and magne siu.-rn. (Wig ) content of wn.t er 

is dissolved from rocks an~ soils, but mostly from limestone , 

dolomite , and gypsu.'il . The calc i um and magnes i utl salts imnart 

hardness t o water . 'fho magnesium sn.lts are laxo.tive , 

especially magnesium ~.rnlphate (Epsom salts , MgS04) , and they 

are more detrimental to health than t h e lime or calcium salts. 

The calcium salt ::; have no laxative or other deleteriou s 

effects. The scale found on the inside of steam boil er s ancl 

t ea-kett l es i s formed f r om these mineral salts . 

Sodi um 

The salts of sodiu.rn a.re n ext in importance to those 

of calcium n.nd magnesium. Of the se , s odium sulphQte (Glauber ' s 

salt , m:1.2so1 ) is usue.lly in excess of sodium chloride (common 

salt, Ns.pl) . These sodium salts a r o dissolved from r ocks and 

soils . Wb0n there is a l arge a,~ount of sodium sul phate pr esent 

the water is laxative and unfit for domestic use . Sodium 

c arbonate (Na 2co3 ) 11bla ck alkali 11
, sodium sulphate 11white 

alkali tt, and sodium.. chlorido-.. are injurious t o vegetation • 

.. Snlphate s 

Sulphates (S04) aro one of tho co::n...~on c onstituents of 

natural wn.ter . The sulphate salts most commonly f'oi.md aro 

sodiu."ll sulphate , mo.gnesium sulphate , and calcium sulphate (CaS04 ) . 

When the water contains large quantities of the sulphate of 

sodium it .i s injurious to v egetation . 



. ,_ 1 

Chloi<ides 

Chlorides arc common constituents of 1111 natural water 

a..."1.d are dissolved in small gua.ntities fron rocks. They usually 

occur as sodium chloride r.rnd if tho quantity of salt is much 

over 400 parts per millj_on th0 water ho.s a bro.ckish taste. 

Iron 

Iron (Fe) is dissolved from mo.ny rocks o.nd the surface 

dopoaits derived from them, and o.lso fro11 well · co.s i:!'lgs. vro.ter 

pipes, and other fixf?;Ures. More than 0 .1 r;n.rt per million 

of iron in solution will settle as a. rEJd precipitate upon 

·exposure to the air. A water that contains a considerable 

t::1.t1.ount of iron \1rill stain porcelain, cne.melled ware, and 

clothing thnt is washed in i·t, and when used for drinking 

purposes ho.s a tendency to cause constipation,, but the iron 

can be almost completely removed. by aeration and filtration 

of the water. 

fa:i:rdDf.l 3 S 

Calciu..Tfl and mo.gnesiur11" s!llts impart hardness to water. 

Hardness of water is eo:m.monly recognized. by its soap-destroying 

powers as sbov.m by the difficulty of obtaining l o.ther with soap. 

The total hardness of n. ·:rn:i:; ur is the hardness of the water in 

its original state. Total hardness is divided into "permanent 

hardness 11 and 11 t 8mpor o..ry Jrn.rdness 11
• Permammt hardness is the 

hardness of t}l'.3 watE.:r remaining after tho se.mple has been boiled 

n.n.d. i:t-. re~.s. .the_ c..;:::i.ount oi' min.ero.l salts that cannot be 

r emoved by boiling. Terr.poro..ry he.rdne.ss is the difference 

between the total hn.rdness c.nd tho permanent hardness and 

r epr esent_s the ar.ic1mt of mineral s::i.l t::; that can be removed by 

boilinr. 'l'm;:rporary hardnosB is du e muinly to the bicarbonates of 

calr,ium ~nd ~agnesiu.~ and iron , ~~d peTI!lunent harness to the sulphates 

and chlorides of calcium and mag_uc.siur:i . Tne JX,Jrrne.nont hardness 
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can be partly eli~...inated by adding sinple chemical softeners 

such as ~11onie. C"r sodi11.m carbonate , or many prepared s ofteners, 

Water thet contains a lf.ll'go a;;:iount of ~rndium carbonate and 

small 3.mou:n.ts of c ~tlcium E;.nd m£tgnesiu.'.Il salts is soft, but if 

the calcium 0 .IJ.('.. rr..agnesiUI.1 sF.J.l ts a:r-0~ -pr e s ent in l urge aruo 1inta 

th·3 7'TOt.·.;r is h'.1rd. Water that has a t o tal he.rdness of 300 

:parts p~r ::;.il.1i0n or ::nor0 is usually classed as excessively 

hard. Many of tt.<1 Saskatchewan water sampl e::i na-ve a tut!il 

hardnoss greatly in excei:3s of 300 parts per million; when the 

tota l hardne ss excee ded 3 ,ooo ~srts ::;;er mil: .ion no e~a: ·t 

hardr:e ss d :-; t Gr mination was made , J1lso no deter minati on f or 

t empor ar y l1crdnass was :r.iad9 :m waters having a total h ardness 

l c ;;s tha n 50 :;;-arts per .:::i illio!J.. As th0 de t erminations of the 

so~rp hardnc.,ss in som.e c s. E.ios wr.::ir e :::lade µ,,ft e r tl\e sampla s hr:i.d 

been stored .e-cr so:n:; tir.:.0 , tho t or-rpor a r y hardness of some of 

the waters they co::ns frOJr.. th 8 wells pr obably is higller than 

t ha t given in the t abl0 of ~~alyses . 
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Water from the Unconsolido.tod Deposits 

No srunples of water from tho municipo.lity of 

Pro.iriodo.lo were to.ken by tho field pc..rty , but tho results 

of two samples o.no.lysed by tho Provincio.l Ano.lyst at Regino. 

o.re recorded on tho o.ccompc..nying to.blo . Srunplo 2 is knovm 

to be from the unconsolido.tod doposi ts , but so.mple 1 m:::w bo 

from tho bn.so of tho glo.cic.l drift , or po.rtly or wholly from 

tho upper po.rt of the bedrock . 

The wa.tor from wells sunk in tho Recent deposits 

o.nd from springs o.long tho vo.lley in which the Recent deposits 

occur , varies groo.tly in quo.l ity . Some of tho wo.tors o.ro 

used for domestic purposes with no appo.ront ill effects , but 

generally they c onto.in o. largo amount of minor a l so.lts in 

solution and o.ro used only for stock . Those waters probo.bly 

canto.in o. high concentration of sodium sulphate o.nd magnesium 

sulphate . 

The two so.mples listed in the o.ccompo.nying tablo 

ho.vo a re l atively high total dissolved solid content o.nd o.re 

ho.rd . The mineral so.lts occur in the same order of o.bundo.nco 

in both samples . The waters o.re suitable for stock use , but 

they may have a strong laxative effect on peopl e not accustomed 

to their use . A number of wells throughout the municipality 

are recorded as yielding water that is laxative . These 

waters probably contain a relatively large amount of sodium 

sulphate (Glauber's salt) and l~'iagnesium sulphate (Epsom salts) . 

Although the waters from tho glacial drift in this 

municipality are as a rule highly mineralized many of them can 

be used for drinking, and they are suitable for stock . 
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Water from the Bedrock 

No samples of the vvator derived from tho bedrock 

vrerc taken for analyses . As tho vmtor- boaring horizons in tho 

bedrock in this municipa lity lie near tho contact of tho drift , 

tho water s will probably bo similar t o those obtained from the 

unconsolidat ed deposits . They may contain a higher percent age 

of sodium salts and may not be as har d as t ho waters f r om tho 

drift . They arc suitable f or stock us e and can be used fo r 

drinking in most instances without any appar ent ill effects. 
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