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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY 
OF KEY VIBST, NO. 70, 

SASKATCHEWAN 

INTRODUCTION 

Lack of rainfa.11 during the years 1930 to 1934 over 

a large part of the Prairie Provinces brought about an acute 

shortage both in the larger supplies of surface water used for 

irriga.tion pnrposes and the smaller supplies of ground water 

required for domestic and stock-raising purposes by settlers. 

villages, and Indian reserves. The drought conditions resulted 

in repeated crop failurec, and in a large number of farms in the 

acute drought areas of Saskatchewan and Alberta being abandoned. 

In an effort to relieve the serious situation a. number of speciul 

studios of the water problem were begun by both Federal and 

Provincial Governments and allied organizations. The Federal 

Department of Agriculture undertook among other phases of the 

drought problem an investigation into the existing supplies of 

surface water, their conservation by means of do.ms and dug-outs, 

and how they could be made more generally available for irrigation. 

The Geological Survey of the Federal Department of Mines began 

an extensive study of the underground water conditions of southern 

Saskatchewan, this water being used principally for domestic and 

stock-raising purposes. For many years past the water problem 

in this and other provinces of Canada have engaged the attention 

of the Geological Survey, and considerable informo.tion had already 

been collected. A number of short reports dealing with the ground 

water conditions of special areas in Manitoba, Saskatchewan nnd 

Alberta have been published by both the Federal and Provincial 

Geologic~l Surveys, but no systemn.tic study of the ground water 

resources has been made up to tho present. 

Field Work 

The senior author was in charge of this investigation 

and was instructed to cover as much of the territory as possible 

in the season, To effect this it was decided to maintain an 
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office at Regina and to have a lar ge party consisting of twenty­

six units, each to consist of three men who would cover their 

respective areas and visit every farm. In order that the 

information gathered by these different party units would be as 

oomplete and uniform as possible a. questionnaire was prepared on 

which could be tabulated .answer-s ·-to all the essential questions 

required for a. detailed study of the ground wnter aonditions. An 

effort was ma.de in the field by ea.eh party unit to fill in the 

queeticrm.e..ire as completely as possible . In many instances, 

however, it was found that wells had either been abandoned, or the 

resident had little er no knowledge of the character of the water­

b~aring horizon and associated beds . When a party unit had 

completed the survey of a township t he set of questionnaires and 

a report describing the characteristic features pertaining to the 

under ground wa:ter-·concli.tions·-were mailed to the field office• 

Messrs . D. C. Maddox, F.ll . Edmunds , H.H. Bea.eh, H.N . Ha.instock, 

R.D. MacDonald, and D .. P. Go-odaJl act.ed -e.s .supervisors -in ins~ 

ing the work of the field units . 

During the field sea son an area of 80,000 square miles 1 

comprising 21 200 tovmships, was systematically examined, and 

records of approximately 60 , 000 wells were obtained, together 

with water samples for analyses obtained from 720 representative 

wells. These are systematically classified so that information 

pertaining to any well may be readily consulted. These records 

a.re supplemented by a set of 24 sectional sheets which oover all 

of southern Saskatchewan north to include township 32 . Each 

sectional sheet comprises 120 townships. On these are indicated 

by symbol the location, ,type, and source of water of each of the 

60,000 wells . 
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Publication of Results 

The publico.tion of such a gr eat mass of dotai l od 

infor mation is out of the question , This forms the permanent 

record of the Geo l ogical Survey . It is highl y de s irable ,, 

however , that a di gest of the essential information per tai ning 

to the gr ound water conditions of each muni ci pality be furnished 

in convenient form ·:~o the municipa.l i ty offices , to cer tain 

Provincial and Federal departments , and to allied or gani zations ,, 

at which centres it wil l be poss i bl e for any resident of the 

municipal i ty or other par ty i nter est ed i n any particular ar ea to 

consult these repor ts . Should anyone find t hat he requires more 

detailed data than that contained i n the r eport such additional 

i nformation as the Geological Survey pos sesses can be procured on 

appl ication ·!:;o the Dir ector, Bureau of Economic Geo logy, 

Department of :!Vii nes , Ottawa . In maki ng such request t he applicant 

shoul d indicate the exact location of the ar ea by giving the 

quarter section., township ~ range and meridian . 

The r epor ts have been pr epar ed principally for f arm 

resident s_, municipal bodies ,, and well drillere who ar e either 

contempl ati ng sinking a wel l for the f i rst time or consider ing 

deepeni ng their wel l to a lower hor i zon in order to obt a i n a 

more abundant suppl y of w-ater. I n des crib i ng the water and 

geo logica l condi tions a certa in number of technical terms must 

of ne cessit y be used., and in case the r eader shoul d not be 

familiar with t hem their meani ngs have been defined i n the 

glossary ~ 

How to Use the Report 

It i s advisable that anyone desiring water i nformation 

pertaining to a par ticular secti on of t he munic i pality r ead over 

first the section dealing with the municipality as a whol e , a s by 

so doi ng he will be in a much better position to understand the 

section of the r epor t dealing with the ground water condition s of 
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the area in which ho is particularly i nter ested . As ho reads the 

toxt he should keep open before him for constant r ofer once tho 

accompanying map of the munic i pality on which are two fi gures , one 

showing the surface and lwdr ock geo logy of the ar ea as they affect 

the ground water supply, and the other the relief and tho location 

n.i1d type of wo..ter wells . Tho lond r elief is shown by means of 

linos of equal elevation, termed "contours", which lie gener ally 

o.t vertical i ntervals of 50 feet . The e l evation above soa- level 

of each fourth line i s indicated on the mapo The statistical 

summary that follows the text gives at a glance the main character­

istics of the wells in each ~ovmship of the municipality and of the 

municipality as a whole :-"s listed under tho various sub - headings . 

Tllis j_s :~o J..lovred by a section deal i ng wi th tho analyses and quality 

of the water derivec. from the unconsolidated deposits and f rom 

bedro ck . Tho table of well records gives the detailed i nformation 

pertaini ng to each well . In this aro t&.bulatod the a l titude of the 

woll, its d.opth , the height to -.vhi ch the vro.ter wi l l rise , and the 

e l evation of the water horizon . The wells arc grouped i n the table 

by townships anG. 11ro munbered from the lower right cor ner of the 

township westward and northward:- and the l ocation of each well by 

its quarter section js given . The elevations usod were determined 

by aneroid baroinoter and were chocked frequently by elevations on the 

published maps or by ins~~rument surveys . 

Whore tho ground sur~ace of an area is comparatively 

flat an effort has been mn.do to i nd icate the position of the 

water - bearing horizon in feet below the surface . I n r oll i ng 

country whe;,: e there is a considerable differ once of elevation within 

short distances a uniform figure for the depth to the water horizon 

is not gener ally possible . It then becomes necessar y to i ndicate the 

position in terms of the e l evation of a water- bearing bod in feet 

above sea-level . 
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Should one desire to ascertain at any location at which 

n0 well has as yet been sunk, the approximate depth at which a 

particular water-bearing horizon can be reached it is necessary 

to know two things--first~ the elevation of the land surface, and 

second, the probable elevation of the water-bearing bed, or 

aquifer. The elevation of the land surface can be obtained by 

noting the position of the well site on the map. Figure 2, with 

respect to the two bounding contour lines of known elevation, 

and estimating either how far above the lower, or how far below 

the upper, control elevation line the well site lies. The 

approximate elevation of the water-hearing horizon at the well 

site can be obtained by noting on the table of well records the 

elevation of the horizon in the wells adjacent to the proposed 

location and from the range of elevations given and the relative 

positions of the wells shown on the map to select what appears to 

be its most probable elevation at the new well site. Having 

determined this elevation the depth that it is necessary to sink 

in order to tap it is the difference between its elevation and the 

elevation of the land surface, This method is especially applicable 

when the water-bearing horizon is in bedrock . In unconsolidated 

deposits the water horizon either conforms to the rolling land 

surface or occurs in isolated sand beds at various horizons that 

do not form a continuous water-bearing ~ed over a large area. Care 

should be taken in making any calculations for depth of water-bearing 

horizons to be sure that the elevations selected for the determina­

tions occur in the same geological horizon, that is they should be 

either all in glacial drift or in the same bedrock formation. 

The table of wel l records also contains notes on the 

temperature, quality, and quantity of the water being obtained from 

the various wells, and from this it is possible to draw reasonable 

conclusions as to the character and quantity of the water likely 

to be encountered at the proposed well site. 
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Glossn.ry of Terms Used 

11.lluviUI'l. . Deposits of oo..rth , silt , sand ~md gr o.vol , 

cmd other t r o.nsportod. no.tor i o.l lo.id dowE by rivers , floods , or 

othe r causes upon l and thc .. t h~'..s beon sub:n0rgod benop:th the 

wa.t ors of l akes or rivurs . 

Aquifer . L~cycrs or pockets of uatcr - b earing ;:;cmd 

or gr o.vol thc..t occur in u..nconsolido..tGd dcposi ts or as bods 

fo r ming part of a bedrock forno.tion . 

Buried Pr e; - gl ac i u l Streo.m Cho.nn.,)l s . ii. chc .. nnol carved 

into the bodrock by n. str oc-I'l bof or o tho n.dvo.nco of the continental 

ico- sheot , and subsequently oithor pc .. rtly or wholly filled in 

by sands , gr avels , and boulder cJ.o..y cl cposit od by the ice- shoot 

or ln.tor agencies . 

Bedrock . Bedrock, as hero used , r efers to deposits of 

gr ave l , so.nd , silt , and marl that hrwe boon l a i d down by the 

agency of we.t or and Yrhich through a long porioc1. of time and the 

·;re i ght of the overlying s0d imonts ho.v0 become cemented into a 

solid r ock . 

Coo.l Serun . The SLUno c .. s n. co[ll bed . A deposit of 

carbonaceous materia l formed f rom the r omai :ns of p l rmts by 

partial docomposi tion L'.ncl bur ial. 

Contour . ii. line on a map joining points that have 

the same e l evat i on above sea-level . 

Continental Ic u- choot . The gr oo.t ice- sheut that 

covered most of the surface of Co.nado. mnny thousands of years 

Escr,rpmont . A cliff or o.. rdativ ely stoop slope 

separat i ne; l ovd or gently sloping; o.reus . 

Fl ood- p l a i n . ii. flat section in a river v 8.lley that is 

covered by water when the river is in flood . 
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Glacin.J. Drift. The loose , unconsolidated surfo.ce 

deposits of sand, gr avel , o.nd clay~ or ~ mixture of these , 

that were deposited by the continental i ce-sheet. Clay 

containing boulders forms pr:.rt of the drift and is r ef erred 

to as gl0.cial till or houldor cla.y . The glacial drift occurs 

in sevcro.J. forms: 

1. Gr~:~~_?..-~oEine_. A boulder cls.y or till plo.in 

(includ0s a reas whor e the glo.cial drift is very thin and the 

surface unoven)e 

2 . Terminc,l :Mor8.ino or Morn.ine . A hilly tract of 

country formed by g1o.cin.l d.!'if.'t t:\1.e.t ·wo. s laid dovm c,t the 

mar gin of the continento..l ice-sheet during its r otr eo..t. The 

surfn.ce is cho..rn.ctor:i :~ eel by :i.rr oguln.r h ills a..-id undrained 

basins . 

3 ., GJ.acial Outwo..sh . Sand c,nd gravel plo.ins or 

deltas formed by strec..ms thn.t insuod from thu continental 

ice-sheet . 

Sn.nd and clay plains 

formed in glacial lakes during the retren.t of the ice-sheet . 

Ground We.tor. Sub- surfr:..ce water, or water that 

occurs below the surface of th0 ln.nd . 

Hydrostatic Pressure. The pr essur e exerted by the 

water at any given point . It i s due rllD.inl y to the weight of 

the column of water occurring at higher levels in the same 

aquifer or vrC\.tor -bee.ring bed . 

Impervio~'.s _?r Impermeo.ble . Beds , such as fine clays 

or shale , arc considered to be impervious or impermeable. when 

they do not iiermi t of the passo.ge or movement of the ground water. 

Pervious or Permea.blo . Beds are pervious when they 

'·perr.i.it of the: passage or movement of gr01md water. as for example 

por ous sands , gr avel, and sn.:ndstone~ 

Pott'.ble• Suitable f or r1.:i--inking . 
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befor e it Yra.s covered 1)y th'J c ontincnta.l ic e - shoot . 

Recent Dcposit :::i . Dcpositr; thctt hose b<'"cm lo.icl down 

by the c:.gcncio s of wc..tcr o.nd i:drn1. sine e the di sc.ppec.ro....n.co of the 

continont f\. l i co- shoot . 

Unconsolidntod Dopo sit_~.!.. The r•mntlu or e ovoring of 

n. l luviur.i .md r).ncic•l drift consisting of loose sru'.!.cl , g;r o.vo l , 

cla.y , a nd boulders thr..t ovorli0 tho bedrock . 

We.tor Ta.b l o . Tho uppo1· limit of the pctrt of the 

ground ·wholly SC\.turr,tod nith v;c.tor . This no.y b 0 very n ear the 

sur f8.c e or EJ.c.ny fe et b oloYv it . 

·wel ls . Hol es sunk int o the 08.rth Sc' :'.s to r uctch a 

supply of vmtcr . ·whon no wo.to r i::; obto.inec. t hoy c,r o r eferred 

to as dry holes . Wol l s in which ·wetter i s encounter ed a r o of 

throo clo.ssos . 

(1 ) Woll s in Ythich tho vr0.t0r is under suffic i ent 

pr essur e to flov: a.bove the ourfc,co of t h o groun1..l . Theso a re 

called Flowing Arte siC'Jl I/foll s . 

(2) Well s i n ·which the w::1.ter is under pr e ssure but 

does not rise t o t h e surf:::cco . Those wells c. r o cc:.llecl Ncn-Fl owing 

Artesian Well s . 

(3) Vfoll s in nhich the we.tor doe s not rise n.bove the 

water t etb l e . Thesu 1;wlls a.r e called Non- Artes i an Wel l s . 

Water - bearing Horizon . A l[Ly or in eith0r unconsolidated 

cleposi t s or in bedr ock formc.tions thC1.t is water- benring; so.me n.s 

nqu i fer . 

Zono of Sc·"tur ation . An nr ea in vvhich the permeable 

rocl<:s a r c snturc,tod vii t h ·water thnt vvill move under ordinary 

hydrostatic pr essur e . 
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ND.l!les and Descriptions of Goolof,ical Formations , 
Referred to in These Reports 

Vfood Mountain 1"orno.ti on . Th·~; local namo given to CL sorios 

of gr :J.vel n.nd thin sa.nd bods whi ch hc .. vo o. nc..ximum thickness of 50 

feet , and v.·hich occur s as isolated pr..tches on the higher e l evations 

of Wood nountnin . Thoy are the younsest of the consolidated rocks 

i:md , vvher e pr esent , r est upon the beds of the Ravonscrag format i on . 

series of conglomora·cos and sand :)eds occurring in the southwest 

corner of Saskatchowan, vrhich r sts upon the Ravonscrag or older 

for mations . The thickness of this :formation var i es from 30 to 

125 f 0et . 

ltavenscrai;i; Formation . Tho local name given to a thick 

series of light-c oloured sandstones and shal os containing one or 

mor e thick lignite coal so::;.ms . This formation varies f r om 500 to 

1 ., 000 feet i n thiclr.ne::;s , and covers a l a r ge part of southern 

Sasko.tchowan . The principD.l coal denosits of tho pr ovince occur 

in this formation . 

Whitemud For mation. The local name given to a series of 

white , gr ey,, and buff coloured clays o.nd sands that varies in 

thickness f r om 10 to 75 feet . Tho base of this for mation gr ades 

in p laces into a coarse , limy sancl having a mc.ximum thicl::noss of 

40 feet . 

Eastend Format i on . The l ocal nmne given to a series of 

fine- grained sands and silts . It has boon r ecognized at various 

loco.litios over the southern part of tho province ~ f r om the Al berta 

boundary east to the eastern e scarpment of the Mis souri coteau . The 

The thickness of the for mc..tion seldom exceeds 40 feet . 

l\hr ine Shale Formo.t i on . The gener al nCIJ!le given to the 

thick deposit of incoherent, dark grey to dark brovmish grey, 

plastic shales , which weather light Erey to buff in places . It 

forms the uppermost bedrock formation over the gr eater part of 

eastern and centr al Sask:o.tchevmn . In the western par t of the 

province it consists of o. series of dark shales termed the Bearpaw 

formation . This is underlain by a s eries of sands , shales , and 

coal seams _, knovm o.s the Belly River f'ormat i on 0 
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WATER-BEARING HORIZONS OF THE iIDNICIPALITY 

The rural municipality of Key West is an nren of 324 

squnre miles in the central part of southern Saskatchewan, the 

centre being 50 miles directly south of the mid-point between 

Regina and Moose Jnw. The municipnlity consists of nine town­

ships described as tpso 7, 8, and 9, rnngos 22, 23, and 24, 

w. 2nd mere A rolling plain of ground moraine or boulder clay 

extends across the southern half of township 8, range 23, the 

northeast corner of township 7, range 23, and occupies the 

greater part of townships 7 and 8 1 range 22. The remainder 

of the municipality is a typical terminal moraine area 

chnracterized by low, irregular hills and numerous, undrnined 

depressions. The surface of the land rises gradunlly from an 

elevation of 2,300 feet above sea-level in the southwest corner 

of township 7, range 24, to 2,450 feet in township 9, range 22. 

The ground water supplies of. the municipality are obtained 

~n part from wells sunk in the glacial drift, which covers the 

whole area, and in part from wells that penetrate the immediately 

underlying Ravenscrag bedrock formation. 

Water-bearing HoriGons in the Unconsolidated Deposits 

Glacial dri~ covers the entire municipality. In 

the southwest corner of township 7, range 24, the glacial drift 

is only 30 feet thick~ but over the remainder of the municipality 

it increases to a thickness varying from 150 to 300 feet. The 

boulder clay, which ma~es up most of the glacial drift~ is nearly 

impervious and cannot be considered as more than a very poor 

source of ground water supply. The small seepages that ~ave 

been encountered in the clay are charged with large amounts of 

minera l salts that render the water unsuitable for domestic use. 

Where shallcw wells a.re located beside sloughs or dugouts the 

clay or other materials act as a natural filter, rendering the 

$Upplies from this source in general suitable for household use. 
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Continuous water horlzons do not exist in the glacial drift , 

but numerous, isolated.:- vmter--b earing sand and gr avel pockets 

occur within the upper 35 feet of the drift . The glacial 

drift in those areas shovm on the ma.p as t ermina l mora ine 

and gl acial sand and gr avel outwash is mor e sandy and porous 

than in the ar ea of gl acial till or boulder clay . Consequently 

better wat er sup~lies ar e to be exnected in the former than in 

the area of glacial till . Moreover , the water in the areas 

of porous deposits is not so highl y mineralized as the water 

from ·che boulder clay . It has been found that i n several 

sect i ons of the munic i pality cood water supplies ar e easily 

obta i ned from the glacial drift within 35 feet of the surfa ce . 

These areas have been shown on the mo.p, Figure 1, enclosed 

by the lines ma.rkeC: 11A11
" Out side of t hese ar eas water- bearing 

pockets i n the drift also occur, but they ar e much more difficult 

to l ocate end in many places no sand or gravel aquifers can be 

found. 

The water from a small number of wells in these sand 

pockets is soft , but in the majority of cases it is hard . Onl y 

very r arely is the water from the sand or gr avel too highly 

minera lized for domestic use . The quantity of water obtainable 

from these pockets probably depends on the extent of the pocket . 

In a few pl aces the quantity of wc..ter pr oduced by the well s is 

sufficient only for household us e_, but generally supplies amp l e 

for the wn.tering of 10 to 50 head of stock ar e available , and 

a few well s located at various points throughout the municipality 

yi e ld sufflc ient water for 150 to 200 head of stock . It is advised 

that prospecting for water in the glacial drift be confined to 

within 35 ~eet of the surface , as wate~ located at lower levels 

will gener a lly have a much highe~ dissol ved mi neral content . 
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Water-bearing Horizons in the Bedrock 

The whole municipality is underlain by the Ravonscrag 

formation, which consists of yellow to brown shal es , buff to 

bluish gr ey sands, and occasional thin son.ms of lignite coal . 

Only one water-producing horizon has been encountered . This is 

a bed of sand usually described as a 11 pepper and salt 11 sand . 

In the southwest corner of township 7, range 24, this bed lies 

at an elevation of about 2, 260 feet above sea- level . From 

that point it slopes off to the northeast corner of the town­

ship , whence it continues across the municipality at an elevation 

of 2,130 to 2, 170 feet above sea-level and is near ly flat-lying . 

In the southwest corner of township 7, r ange 24, the bedrock lies 

30 feet f r om the ground surface , but the depth of covering increases 

rapidly to the north and east , so that throughout most of the 

municipa lity this water-producing horizon lies 150 to 300 feet 

below the land surface . .An analysis of the water from one well 

showed it to be very hard a.nd to have a l ar ge sulphate content . 

In some l ocalities the water is potable , but in others the high 

sulphate content r enders the water usable only for stock, n.nd 

the water f r om a few wells is too highly mineral ized even for 

stock use . Sufficient water for at l east 20 head of stock is 

supplied by each of the wells sunk into the bedrock, and most 

of the wells will yield consi derable mor e water than is required 

for local use. 

GROUND WATER CONDITIONS BY TOWNSHIPS 

Township 7~ Range 22 

The suppl y of water from wells that exi st in t his 

township is not suffic ient for all local requirements . The 

water is being derived from two sources , the glacial drift that 

covers the entire township, and the Ravenscrag bedrock formation 

that immediately underlies the glacia l drift . 
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Gravel n.nd sn.nd pockets are quite numerous throughout 

the hilly ln.nd of terminal moraine in the southwest corner and 

along the southern edge of the township and lie 10 to 20 feet 

beneath the surface . Supplies of fairly soft to hard, potable 

vmter sufficient for 10 to 20 head of stock may usually be 

found in these pockets . In some instances the water is 

slightly "alkaline" , but not to c.. degree that renders it unfit 

for household use . Water -bearing sn.nd n.nd gravel pockets ar e 

less numerous in the remainder of the township in which the 

glacial drift covering is in the form of ground moraine or 

boulder clay . Suppl i es for at least 10 head of stock can generally 

be expected from isolc,ted gravel pockets in the clay, but in 

many cases the supply is only enough for household requirements . 

Numerous wells have been sunk in the boulder clay from which 

they derive small seepages • 

.An aquifer of fine sand in the Ravenscrag for mation has 

b een encountered in wells located in sections 5 and 30 of the 

township at depths of 190 and 309 feet below the ground surface, 

or at an e levation about 2, 130 feet above sea-level . In each 

well large supplies of water under hydr ostatic pressure were f ound, 

but one well soon became blocked by the infiltrat i on of quick-

sand n.nd in the other the flow was sealed off by the well casing . 

A third well , 297 feet deep , l ocated at Ogema, t apped a large 

aquifer at an elevat i on of 2,116 feet above sea- l evel , but the 

water is so highly mineralized as to be unfit for use . It is 

probable that this well passed through the Ravenscrag for mat i on 

and is derivi ng water either f r om the Eastend for mation or from the 

Marine shale , in which case only poor water is to be expected . 

Deep drilling in the township should not be carried below an 

elevation of about 2, 130 feet above sea- level , the elevation 

of the water- bearing hor izon in the Ravenscr ag . To reach this 

elevation about 200 feet of drilling would be necessary on the 

plains in the north of the township , and ab out 300 feet on the 

hills area in the south . 
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Township 7, Range 23 

Gr ound water supplies in t his township are b eing 

derived from two sources , the glacial drift and the underlying 

Ravenscrag for mation . In general the supply is sufficient f or 

loca l r equirements . 

The northeastern part of the township is covered by 

o.. mantle of glacial drift composed of boulder clay in which 

occur isol ated pockets of sand o..nd gr avel . Littl e wo.ter can 

b e expected from the clo..y due t o it s impervious nature , but 

by locating wells close to sloughs small , intermittent supplies 

of seepage wo..t er may be obtained . In most instances this water 

is hard and is highly mineralized but it is used for drinking . 

Over most of t he township the glacio.. l drift is in the form of 

termina l moraine, and in i t more r eliable supplies of water 

ar e f ound in sand and gr avel pockets which lie 10 to 30 fe et 

b elow the ground surface . Wells tapping these pockets yield 

hard but usab l e wat er in quantities sufficiont for 10 to 40 

head of stock . On the SEti i , section 9, and SW . i .. section 10, 

a largo bed of wat er-bearing sand and gr avel lie s within a fevv 

feet of the surface . From this a quifer large quantitie s of 

moderately ho..rd, potabl e water :mo.y be dr awn . One well on 

sect ion 9 has supplied the needs of 200 head of stock . Gr ound 

water conditions ar e found t o b e bett er in the a r ea enclosed 

by the 11A11 line , Figure 1 , than in other parts of the t ownship . 

A well 207 fe et deep on section 33 r epresents the only 

attempt t o obta in water f r om the sands of the Ravenscrag formation 

which lie at an e l evation between 2,130 and 2, 200 f eet above seo..­

l evel . The water from t his wel l has been analysed and found to 

have a f a irly high sulphate content , but it seems t o be sat i sfactory 

for a ll f arm purposes , Sufficient wat er is obta ined f r om this 

well for the watering of 30 head of stock . Similar supplies of 

ground water should b e obt a ined by drilling approximately 200 feet 
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on the lower land and 250 to 300 feet on the high areas . 

Township 7, Range 24 

Deposits of glacial drift cover the whole of the 

township . In the region of Channel lake and in the south­

west corner of the township they are 30 feet thick and they 

increase to over 200 feet in thickness in the northeast . 

Below this deposit is the Ravenscra.g formo.tion . Ground water 

is being derived from both the drift and the bedrock. 

The glacial drift in this township is part of a 

broad belt of terminal moraine that overlies much of the 

municipality. It consists of boulder clo.y in which occur 

pockets of sand and gr avel. Little water can be expected 

from the boulder clay due to its impervious nature , except 

when the wells a.re situo.ted beside sloughs , in which water 

of a. high miner al content mo.y be anticipat ed . Larger quantit i es 

of l ess highly mine ralized water, however , occur in the sand 

and gr avel pockets which appear to be quite numerous throughout 

the northwest-.ern part of the township . Individua.l wells tapping 

these pockets yield a. supply sufficient for 10 to 50 head of 

stock . In each case the water is ha.rd, but it is reported to be 

satisfactory for household use. Elsewhere throughout the 

township the glacial drift has not been pr ospected for water 

to the so.me degree , but the sand and gravel deposits appear 

to be less nu~erous . However , by ca.reful prospecting , sand 

and gravel pockets can doubtlessly be l ocated that will yield 

more satisfactory supplies than do many of the existing wells 

in this ar ea . 

The Ra.venscrag formation , which innnediately underlies 

the glacial drift , has a. slight dip within the .town£hip to the 

northeast . Due to this slope and to the rise of the surface of 

the gl acial drift in the same d irection the depth of covering of 

the water - bearing horizon in the bedrock increases f r om 30 feet 

close to Channel lake to 275 feet on section 36. The aquifer in 
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the Ravenscrag formn.tion in this locality is described as 

a "pepper and salt 11 sand and in some places the sand is 

quite fine . On section 8, close to the lake , it appear s 

that the water from the aquifer rises through 20 or 30 

feet of glacial covering to form a continuously flowing 

spring . Water from this horizon is harQ and quite high 

in sulphates , but is used for all farm r equirements . In 

some cases it is f ound to have a laxative effect on persons 

unaccustomed to it . The quantity of water avail ab l e cannot 

be estimated, but in each of the existing wells there is 

more water than locally requir ed . 

Township 8, Range 22 

The s~pply of ground water in this townshi p is obtained 

from two sources, the glacial deposits that mantle the whole of 

the area, and the Ravenscrag formation which underlies the 

glacial drift over the entire municipality . 

The glacial drift over most of the township is a 

heterogeneous mixture of clay , boulder , and occasional pockets 

of sand and gravel . In the nor thern part end in the northeastern 

corner of the township the dr ift is of the terminal moraine t ype 

and the remainder of the tovmship is covered by boulder clay or 

ground moraine . In this tovmship there appears to be l i ttle 

difference in the water-bearing quantities of the two types of 

glacial drift . The boulder clay itself is general ly so impervious 

that very litt.Le water can be obt a i ned from wells in it unless 

they are situated so as to rece ive seepage water f r om sloughs . 

In some cases the water is not potable due to a high content of 

salts in solution . In the terminal moraine area the sand and 

gravel pockets are as a r ule more numerous , o.nd when they occur 

within 10 to 30 feet of the land-surface more satisfactory water 

supplies are usually obtained from them. The quality of the water , 

derived from the sand and gravel pockets in the Ground moraine , 
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although gener ally hard and alkaline , is invariably better 

than that obtained from the b oulder clay itself, but in a 

f ew cases this vro.ter also is too highly minerali zed for domestic 

use. The quantity of water obtained from individual wells 

ranges fr om that barely sufficient for househol d use to 

quantitie s ampl e f or 40 head of stock . Water-bearing sand 

and gravel pockets seem t o be mor e numerous in the west-central 

and southeastern parts of the t ownshi p, shown on the map as 

being overlain by ground mor a ine , than in the northea storn 

po.rt which is c over ed by the t er mina l moraine . 

Lar ger suppl i es of wat er have been l ocated by wells 

165 to 260 f eet deep which have penetrated water-bearing so.nd 

beds of the Ravenscrag formati on.lying at an el evation of about 

2,1 70 feet abovo sea-level. Each of the bedr ock wells supplies 

sufficient water f or at l ea st 50 head of stock . The water in 

each ca se i s ha rd. The water fr om thr ee of the we l ls is so 

highly charged with miner a l salts as t o b e unfit for household 

use . The ar ea over which water of poor quality may be expect ed 

from the bedr ock c o.n not be determined , but good supplies of stock 

water should be available in any locality. 

Township 8, Range 23 

Ground water supplies used in this t ownship are derived 

f r om two sources, namely , the glacia l dr ift that f orms a c overing 

about 200 feet thick over the whol e ar ea , and the sand b ods of 

the Ravenscrag f ormati on which lies bel ow the gl ac i al dri~ . 

No continuous aquifer can be tra ced thr ough the glacial 

deposits . Boulder clay is the chief constituent of the drift 

in the southeast ern half of the t ownship, but scattered through 

it are sand and gr avel pockets . Very small supplies of water 

ar o obtained fr om wells in the clay, but the water is hard and in 

some cases has t o high a content of sa lts t o be fit f or drinking . 
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Seepage fr om sloughs is the source of water in many of the 

wells . Larger and mor e reliable water supplies are found in 

the sand and gravel deposits which occur irregularly in the 

drift generally 10 t o 70 fe et below the surface . These pockets 

ara found to be more numerous in the west-central , northeast , 

and east - central parts of the t ownship as shown on the map~ 

Figure 1 , by the areas enclosed by lines marked "A 11
• The 

water in a few wells is soft , but most cormnonly is hard . 

Sufficient vmter is usually available for watering 20 head 

of stock . A fairly large supply of good water flows continuously 

from u spring on section 13. The water in this spring may be 

rising fr om the bedrock f ormation b elow. It is advisc.ble to 

confine the search for water in the glacia l drift to within 35 

feet of the surface as the dissol ved mineral content of the 

ground w~ter increases with depth . This fact is well illustr ated 

by a 50-foot well on section 25 and a 75- foot well on section 34 

in both of which the water is too hibhly mineralized to be used 

f or drinking . 

Tvrn wells, one on section 15, the other on section 17 , 

ar e deriving water from the fine sand beds of the Ravenscrag 

f ormation . Fairly large supplies of water may be taken from 

these wells , but the water is only suitable f or stock . Similar 

supplies probably could be f ound in a ll parts of the township 

250 to 350 feet bel ow the surface . The quality of water may 

be better in some l ocalities than in others . 

Tovmship 8, Range 24 

All of the ground water supplies in this township 

c ome from glacial drift of various types , which mantles the 

entir e area to undetermined depths . Up t o the present sufficient 

water for all local needs has been available fr om this source . 

As will be seen from the accompanying map. Figure 1, most of 

the township is covered by deposits of glacial outwash sands 
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and gravels . These deposits ar o quite porous and supplie s 

of ground water a.re found in them within 15 fe et of the surface . 

Termina l mor a ine deposits , which ar e less permeable than the 

gl acial sands and gr avels , occupy the northoa st and southwest 

corners of the t ownship, and a narr ow strip a l ong the southern 

edge . Numer ous water-bearing pockets of sand and gr avel ar e 

found in these deposits within 50 feet of the surface . A 

small area of b oulder clay occurs in the s outheast part of 

the t ownship . Although the cl ay itself is nearly impervious 

water-bearing sand and gr avel pockets occur in it within 35 

feet of the ground surface . 

In a few isol at ed well s small quantities of hard, 

water that has a high miner a l content ar e b e ing drawn fr om 

clay, but the majority of the wells ar e l oco.t ed in sand and 

grave l pockets . The se pockets ar e woll distributed throughout 

the t ownship as indicated on the map, Figur e 1, by the areas 

enclosed by the lines marked "A11 in which a.mplo supplies of 

water are being obt a ined fr om sand and gr c..ve l pockets within 

35 f eet of the surfa.ce . The water is s oft in a few wells ,, but 

is generally hard. With the exception of those in the southwest 

corner of the township every well yields potable wa.ter . Sufficie~t 

1vuter for 10 t o 50 head of stock is available fr om all wells 

deriving their supply from sand and gr avel, and in a few instances 

150 head of st ock coul d be watered from individual wells . 

No wells have been drilled t o the bedrock in this t own­

ship , but it is believed that good supplies of water could be 

found in the sand beds of the Ravenscr ag formation by drilling 

wells 225 t o 275 feet deep . However ,, as good supplies of water 

are obtainable within 50 feet of the surface almost anywhere in 

this area it is not necessary to drill to Auch depths . 
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Township 9, Range 22 

Ground water in this township is derived from two 

sources, the glacial drift that covers the whole area, and 

the underlying bedrock. Except in the northeastern corner 

of the township which is covered by boulder clay, all the 

township is covered by terminal moraine. This has a thickness 

of at least 130 feet over most of the area. Ground water 

is drawn only from the upper 40 feet except in a few isolated 

wells that have reached depth~ as great as 70 feet. In this 

area it is not advisable to seek water in the glacial drift 

below 40 feet from the surface as the water at greater depths 

is generally too highly mineralized to be fit for domestic use. 

Where the deposit is largely boulder clay the water derived from 

it even at shallow depths is in many cases found to be too highly 

mineralized for domestic use, and the quantity available is small. 

The pockets of sand and gravel 1 which occur irregularly distributed 

throughout the terminal moraine deposits, yield much more satis• 

factory supplies. The water is hard and contains varying amounts 

of "alkali", but it is nearly always superior in cpality to the 

water in the enclosing compact boulder clay. Although a few 

wells do not yield supplies sufficiently large for local 

requirements, in most cases the supply is ample for 10 to 

50 head of stock. Throughout the west-central and southwest 

part of the township water-bearing sand and gravel pockets 

appear to be more numerous than in the remainder of the area . 

No water is being obtained from the Ravenscrag formation 

in this township. A well on section 27 passed through this 

formation without striking water . It is believed that throughout 

the southwest half of -Che township ground v.rater supplies may be 

obtained from the Ravenscrag formation in wells about 250 feet 

deep~ However , it is fairly certain that such water will be 
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highly miner.alized and may not be potable even for stock . 

The well on section 27 passed through the Ravenscrag formation 

and obtained water in the sands of the immediate underlying 

Eastend formation. This water is unfit for use . Another 

well on section 36 obtained highly mineralized, non-potable 

water from the underlying Mar ine shale formation . 

Township 9, Range 23 

Al l ground water used in this township comes from 

the glacial deposits . These deposits are a heterogeneous 

mixture of boulder clay, sand, and gravel , typical of a 

terminal moraine area, and are at least 150 feet thick . 

Small quantities of hard .,water , sufficient only for household use 

and a few head of stock, are obtained from a few wells located 

in the boulder clay. Mor e satisfactory supplies cannot be 

expected from the clay due to its impervious nature . However, 

much larger supplies of water of better quality are found in 

the sand and gravel pockets that occur irregularly distributed 

throughout the moraine. The water is hard and in many cases has 

a fairly high mineral content , but ver y few wells were reported 

that yield water unsuitable for drinking . Sufficient water for 

10 to 40 head of stock may be taken from these wells and in a 

few cases the supply is even greater . The gravel and sand 

pockets are more numerous in the west and central parts of 

the township than in the remainder of the a r ea as indicated 

by line nA 11
, Figur ~ 1. The search for ground water should not 

be carried beyond 35 feet from the surface , as any water found 

in the drift at gr eater depths wi ll probably be too highly 

mineralized for use . 

Failure to find water in the Ravenscrag formation in 

two holes dril led on section 29 and 32 indicatea that the formation 

is less permeable her e than elsewhere throughout most of the 

municipality . There is a pos sibility that water might be found 
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at depths of 200 t o 250 f oot in the southern half of the 

tovmship , but the wat er might be uso.b l c only for stock . 

Drill ing should not bo carr i ed beyond 300 fo ot o.s the 

Eo.stond f ormution and Mo.rine shale formation which lie below 

this depth yield water unfit for use . 

Township 9~ Range 24 

.An a.dequate supply of ground vmter i s being derived 

in this township from the gla.cial dr i ft vvhich covers the 

bedrock over the who l e a.rco.o Wo.tcr is found in very small 

quant i ties in the boulder c l :::i.y, which is the mo.in constituent 

of the drift , and in isolated sa.nd and gravel pockets . Those 

wells t hat are sunk in the boulder clay yield very little wo.t er 

unl ess they are situated cl ose to sl oughs fr om which they may 

obt ain seepage water . At i rr egular intervo.ls so.nd and gravel 

pockets hc.ve been !)enetro.ted by wells that yi eld sufficient 

water only for household use in a. f ew cases , but generally 

sufficient for 10 to 50 head of stock . A wel l on section 11 

produces enough wo.t er for 100 heo.d of stock . The quantity 

of the water varies fr om soft to ver:y ho.r d . The se water­

bearing pockets are most numerous in the northeast and cent r al 

parts of the tovmship~ o.s shovm by the lines mo.rked 11A11 on the 

map , Figur e 1. The sand or gr avel pockets as a rule occur 

within 35 feet of the surface and it is not advisable to seek 

water in the glacia l drift at greater depths than this , since 

any water ~hat ho.s seeped to lovrer levels would probably be 

too highl y minera lized to be of use . 

Although no wells have been dr illed to the bedrock 

there is a possibility that supplies of wo.ter could be obtained 

from the sand beds of t he Ro.venscr ag formation at depths of 250 

to 300 feet. 
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL 
MUNICIPALITY OF KEY WEST NO 70 SASKATCHEWAN -

Township 7 7 7 8 8 8 9 9 

West of 2nd mer id i an Range 22 23 24 22 23 24 22 23 

Totn.l No . of Wens in Township 80 61 74 81 84 49 86 49 

No . of wells in bedrock 3 1 7 6 2 0 2 2 

No. of we l ls in glo..cial drift 77 60 67 75 82 49 84 47 

No . of wells in a l luvium 0 0 0 0 0 0 0 0 

Permanency of Water Supply 

No . with permanent suppl y 56 35 40 59 58 41 62 36 

No . with inter mittent suppl y 13 13 0 6 20 0 14 6 

No . dry holes 11 13 34 16 6 8 10 7 

Ty;ees of Wells 

No . of flov;ing artes i an well s 0 0 0 0 0 0 0 0 

No. of non-flowing ar tesian wells 14 4 12 18 4 3 12 5 
No . of non-artesian well s 55 44 28 47 74 38 64 37 
Quo.l i t;y: of Water 

No , with ho.rd water 60 45 37 63 74 36 70 35 

No . with soft vm.ter ' 8 3 3 2 4 5 6 7 

No . with salt y wo.ter 0 0 0 0 2 0 0 0 

No . with alkaline water 31 12 6 14 28 8 22 14 

Depth of Well s 

No . f r om 0 to 50 feet deep 6q 56 62 67 73 47 71 41 

No • from 51 to 100 feet deep 9 4 6 6 9 0 14 3 
No. f r om 101 to i50 feet deep 2 0 1 3 0 2 0 3 

No. f r om 151 to 200 feet deep 2 0 ,_.. . 2 3 0 0 0 1 

No. from 201 to 500 feet deep 2 l 3 2 2 0 1 0 

No9 fr om 501 t o 1,000 feet deep 0 0 0 0 0 0 0 1 
No, over 1, 000 feet deep 0 0 0 0 0 0 0 0 
How the Water i s u sed 

No. u sable for domest ic purpose s 45 46 38 56 55 39 45 31 
No. not u sab l e for domestic pur pose s 23 2 2 9 23 2 31 ll 
No. usable for st ock 61 48 40 62 60 40 66 39 
No, not u sab l e for stock 7 0 0 3 18 1 10 3 

Suff icienci of Wn.ter SuEEl~ 

No . suff i cient for domestic needs 65 47 40 65 78 41 76 42 
No. insufficient f or domestic need s 2 1 0 0 0 0 0 0 
No.· suff i cient for stock needs 37 23 38 46 41 37 50 33 

No, insuf ficient for stock needs 30 25 2 19 37 4 26 9 

-
9 Total No. 

in 
24 Munic i pali b 

56 620 

0 23 

56 597 

0 0 

34 421 

12 84 

10 115 

0 0 

16 88 
30 417 

35 455 

11 49 

0 2 

9 144 

48 530 

6 5'7 

1 12 

1 9 
0 11 

0 1 
0 0 

43 398 
3 106 

45 461 
1 43 . 

45 499 
1 4 

21 326 

25 115 
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ANALYSES AND QUALITY OF WATER 

Goncro.l St~temont 

Samples of water from r epresentative wells in 

surface deposits and bedrock wer e taken f or analyses . Except 

as otherwise stated in the table of analyses the samples were 

analysed in the laboratory of the Borings Divisio!l of the 

Geological Survey by the usual stn.ndo.rd methods. The quantities 

of the following constituents were determined; totctl dissolved 

mineral so::..lds_, calcium oxide , magnesium oxide., sodium oxide by 

difference_, sulpha·ce , chloride, and alkalinity. 'rhe alkalinity 

r eferred to he::-c is the calcium carbonate equivalent of all acid 

used in neutralizing t_ie carbomLtcs of sodium, calcium and 

magnesium and uniess the figure is very high it does not imply 

that the water is too a l kaline for irrigation purposes. The 

analyses are gi-,"en in parts per million--that is., in parts by 

weight of the constituents in l.:iOOO~OOO parts by volume of water; 

for example_, 1 ounce of n:.atorial dissolved in 10 gallons of water is 

equal to 625 par·cs per million . The samples were not examined for 

bacteria, and thus a water that may be termed suitable for use on 

the basis of its miner al salt content might be condenmed on account 

of its bacteria content. Water s that are high in bacteria content 

have usuall~r been polluted by surfc.ce waters. 

Total Dissolved Mineral Solids 

The term "total dissolved mineral solids" as here used 

referc to ·che r Gsir.ue r emaining when a sample of water is 

evaporated to dryness. It is generally considered that waters 

that have l ess than 1~000 parts per million of dissolved solids 

are suitc..ble for ordinary uses, but in the Prairie Provinces 

this figure is ofto:n exceeded . Nenr ly all waters that contain 

mo:.~e ·Lhan 1, OOO parts pe:: million of total solids have a taste 

due to the di ssolved mineral matter. Residents accustomed to 
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the v.10.ters may use those that ho:ve r;i_uch more than 1, 000 partG per 

million of dissolved solids without any marked inconv eni ence , 

although most persons not usecl to hi ghl y mineral ized water woul d 

f i nd such waters hi~hly objectionabl e . 

Mi neral Substances Present 

The calcium (Ca) and magnes i um (Mg ) content of water is 

dis solved from pro.ct ically al l rocks , bl~t in l arger amounts from 

limestone , do l omite , and g,ypsu..rn . The ca lcium and magnesium salts 

i mpart har dnes s to water . The lt1agnes ium salts ar e laxative , 

especially magncs iu..rn sulphate (Epsom Salts , MgS04) _, and they are 

more detrimental to health than the lirae or ca lcium salts . The 

calcium salts ho.ve no laxati ve or othor de l et erious effeets . 'l'ho 

scale found on the inside of steam boilers and t cakettles is 

formed from t!1esc miner a l sa lts . 

Sodi um 

The salts of sodium a rc next in importa.nco to those of 

cc..loium and mc.snesium . Of these , sodium sulphate , (Gl auber ' s salt , 

Na2S04 ) is usually in excess of sodiuJn chloride , (common salt , 

NaCl) . These sodi urr. salts ar e dissolved from rock s and soi l s . 

When ther e is c. l a r ge amount of sodium sulphate pr esent the wutor 

is ln.xati vc and unfit for domesti c use . SocUu.rn carbonate (lJr~2C03 ) 

"black c.lko.li", sodium sulphate 0 whito a l ko. li", o.nd sodi um chloride 

ar e injurious to vegetati on, and water sthat contain a l ar ge a.mount 

of t hem cc.nnot be used for irrigo.t i on . 

Sulphates 

Sulphates (S04 ) ar e one of the common constituents of 

natural water . The sulphate so.lts most comm.only found a.r e sodium 

sulphat e (Glaubor's Salt , Na2S04) , magnesium sulphate (Epsom 



Salts, ~tgS01 ) c.nd calcium sulphate (Co.S04 ) . Wo.tor s that contain 

these sulphate sn.l t s o.re ca lled 11 sulphat e· . wa.ters 11
• VV'non tho 

water c ont n.ins 1 c.rgo quo.ntities of the sulphi.lto of sodium ("White 

Alkal i 11
) it i s i njurious to VOf;et ati on r..nd c a.nnot b e used for 

irrigo..t ion., Accordi ng to Thr esh o.nC:_ Bou.l o, London , the continued 

u se of vmter thc1.t c ontn.ins 1, 200 pa.rts or more per :r.iillion of 

mo.gnes ium sulphat e o.nd 500 parts or mor e per r.iillion of sodiUl!l 

sulphc.te caunes tlio.rrhoefl. crnd scour o.mong stock, and one ho.lf this 

quantity makes the w-a.ter unfit f or domestic use. 

Chlorides 

Chlorides Clre colillilon const i tuents of o.11 210.tur a l 

wat er and a.re dissol ved in smo.11 quantities from rocks . They 

usuo.lly occur a s s oditull chloride (cor.imon s o.lt, Ne.Cl ) and if the 

quantity of salt is much over 400 pa.rts per mill ion the water has 

o. brc.ckish t F.1.st e o..ncl is too sa lty fo r d r inkin g . 

Iron 

Iron (Fe ) is d i ssolved from i11c.ny rocks and the surfo.ce 

deposits derived fror:: them, n.nd a lso f r om v.rull casings , water 

pipes , and othor f i xtur e sc Mor o than O. l pa.rt per million of 

iron in solut i on will settle out n. s c. r od precipit1.1te u pon 

exposure to the air. A wat e r tha.t canto. i ns c. considera.ble 

amount of iron will E:tain porc elo.in, eno...molled war e , o..nd 

clothing that is washed in it, a nd when used for drinking 

pur poses h a s G. t endency to cause constipation .but the iron 

can be a lmost completely r emoved by aer ation and filtration 

of the water. 

Ha rdness 

Calcium and magnesium sa lt s impart hardness to -water. 

Hardness of water is conunonly r ecognized by its soa.p- destroying 

power s as shown by the di fficulty of obtai ning lather with soap. 

The total hardness of a water is the hardness of the wat er in 

its origi nal sto.to . Total hardness i s d ivided into 11 per mo.nent 
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har ci..'1.oss 11 and 11 t empor ary hardness 11
• Permanent har dness i s the 

har dness of the wat er r emai ning aft er t he sampl e had been boiled 

and it r epr e sents the a.mount of mi neral salt s thnt cannot be 

r emoved by boiling . Temporary har dness is the di ffe r ence between 

t he t otal har dness and the permanent har dness and r epr esents the 

amount of miner a l salts that can be r emoved by boiling . Tempor ary 

hardnoss is due t o the bicar bonat es of cnlc ium and mn.t;nosium, and 

permanent har dness t o the sulphates , and chl orides of calc i um 

and magnos ium. The per manent hardnes s can be partly el imi nated 

by adding s i mpl e chemica l softeners such n.s r..nunoni o. or sodium 

carb ona.t e , or many prepa.r ed soft rYlOr s . Water that c ontains rt 

l a r ge runolmt of sodium cr.r bono.to and smo.11 amounts of calc ium 

and magnes ium salts i s soft , but if the cnlcium and magnes ium 

salt.3 ar c_ pr e sent i n lar ge amount s the vmtor i s har d . The 

following t ab l e from 11 Tho Examination of Water and We.tor Supplies 11 

by Thr esh and Boo.l e , London , 1925 , can be used for determi n i ng 

-the r ol ati ve har dness of a water . 

Tota l Hardness Char acter 

Loss than 50 po.rt s per million .Very soft 

50 - 100 II It 11 Moderatel y soft 

100 - 150 11 11 11 Slightly har d 

150 - 200 " 11 " Moderat el y ha.r d 

200 300 11 II II Har d -
Ovor 300 II " l1 Excessively hard 

:Many of the Saskatchewan wat er so.mples o.nalysed by the 

Geologica l Survey have a tota l hardness gr eatly i n exce ss of 300 

part s per million; when the total hardness exceeded 3, 0CD parts 

per million no exa.ct har dness deter mi nat i on was made . Al s o no 

dot cr mi no.tion for tompor o.ry hnr dncss was made on waters having 

a t ot o.l har dness l ess t han 50 part s P''r million . 
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The t erm 11 a l kr.:.line '' ha.s boon a.ppl ied r ather l oose l y to 

some ground vmtor s . Its originc.l mec.ning vro.s D. chemi cal one and 

it i mplied -Cho.t the substance i n question ,-voul d neutr al i ze acids . 

The carbonates of cal c i um, magnes i um, and sodium a r e t he onl y 

compounds found in gr ound water thn.t uould make i t a.lkal ine 

chemical l y . A l ater appl i cation of the ter m 11 n. l k::iJ ine " was to 

soils tho.t cont a i n suffici ent 11 b l o.ck o.lko.li " or "whi te o.l ko.li " 

to make them unfit for vegetation . In the Pr o.irie Pr ovi nc e s 

J. wo.ter is usual l y consider ed to be o. l kc.line when it conto.i ns 

so much d i ssol ved sol i ds tha.t it is not very suitable for 

humo.n consumption ,; except that wo.ter thn.t to.stes strongly of 

common salt is descr ibed o.s " so.l ty". Many c..lko.line wo.ter s may 

"!:lo u.scd for stock . Most of the so- cal l ed alb: .. lino water s o.r e 

mor e correct l y ter med " sulphate vn.tor s " . 
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Water from the Unconsolidated Deposits 

The qunlity of the ground wnter from the glacinl 

drift varies so greatly within short distances thnt it is 

impossible to nnticipnte the quality of water to be found 

at any locality, In one well hard, potable water m.o.y be 

found,whereas in a nearby well water being obtained from 

the same depth mo.y be too highly mineralized for use. 

Only one so.mple of water from the glacial drift 

in the municipality wns N'lalysed. The results of the o.nalysis 

are shown in the nccompnnying table. The results of o.nnlyses 

made by the Provincial Analyst are also given in which the 

four main mineral salts present are listed in the order of 

their comparative quantities, Several analyses hnve been 

made of water from the glacial drift in various parts of the 

municipality. It is reported that some of these were found 

to have such large sulphate contents that they were unfit for 

use. The mineral salts commonly found in the water from the 

glacial drift of this region are the following, listed in the 

sequence of their usual relative quantities: sodium sulphate 

(Na2so4 ), magnesium sulphate (Mg S04), calcium carbonate (CnC03), 

calcium sulph~te (caso4), magnesium carbonate (Mgco3), sodium 

chloride (NaCl), and sodium carbonate (NnC03). Water of better 

quality tho.n that from the glacial till would be expected from 

those areas shown on the map as covered by glacial sands and 

gravels or by terminal moraine deposits. This is due to the 

fact that in the glacial till or boulder clay the water is less 

in quantity and is in mor e intimate contact with clay from which 

the mineral salts are dissolved tho.n in the case of the more 

permeable sands and gravels. 
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Water from the Bedrock 

One sampl e of water from the Ravenscrng fo rmation 

in this municipality was analysed and its mineral content 

is shown in the accompanying t ab le. The r el ative amounts 

of the four mineral s a lts in another srunple analysed by the 

Provincial .Analyst ar e also shown in the table . 

The water obtained from the Ravenscrag formation 

is soft in places and excess ively hard in other places and 

shows great var i ations within this municipality . As a 

rule the water from beds lying close to the surface shows 

a lower degree of miner a l ization than the water from lower 

beds. The water has a high sulphate content. Generally 

the sodium salts predominate in wat er from the Ravenscrag 

formation, out in both srunples tested her e cal cium sulphate 

(8aS04 ) and magnesium sul~hate (MgS04 ) which make the water 

hard, ar e present i n the largest proport ions . Magne sium 

sulphate (Epsom Salts) gives the water a laxative effect , 

as also does sodium sulphate (Glauber 's Salt). The high 

magnesium sulphate and sodium sulphate content of much of 

the water renders it unfit for human consumption, but in 

most ca ses it is used for stock . Water from some well s, 

found to be high in sodium salts and therefore soft, is 

being used for drinking, but is harmful to veget ation . 
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