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GROUND WATER RESOURCES OF THE P'JR.AL MUNICIPALITY 

OF NO. 80 

SASKATCHEWAN 

IlJTRODUCTION 

Lack of rainfall 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 irrigation and the smaller supplies of ground water 

required for domestic purposes and for stock. In an effort 

to relieve the serious situation the Geologica l Survey 

began an extensive study of the problem from the standpoint 

of domestic uses and stock raising. During the field sea son 

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

part of Sasko.tchswan south of the north bounda ry of township 

32, was systematically examined, records of appr oximately 

60,000 wells were obtained, nnd 720 samples of water were 

collected for analyses. The facts obtained have been 

clas s ified and the information pertaining to any well 

is readily accessible. The examination of so lnrgo o.n aron 

and the interpretation of tho data colloctod w0ro possible 

boc~uso t he bedrock gooJ cr;y nnd tho Ploistocono do pos:i.ts 

had been studied previously by McLonrn , Warren , Rose, 

Stansfield, Wickendon , Russell, and others of tho Geological 

Survey . Tho Department of Natural Resources of Saskatchewan 

and locnl woll drillers assisted considerably in supplying 

sovoral hundred wall records. Tho beso mt\ps used wore 

supplied by tho Topograpl-i.i.cal Surv0ys Branch of tho Dopo.rtmont 

of tho Int sd.o!' o 
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Publication of Results 

The essential information pertaining to the ground 

wa.~er conditions is being published in r eports, one being issued 

for each municipality. Copi es of these r eports are being sent 

to the secret ary treasurers of the municipalities and to certain 

Provincial and Feder a l Departments , where they can be consulted 

by residents &f the nunioipalities or by wther person~, •r they 

may be Abtained by writing direct to the Director , Bureau •f 

Economic Geology, Department cf Mines, Ottawa. Should anyone 

r equire more detailed info rmat ion than that conta ined in the 

r eports such additional information a s the Geolegical Survey 

possesses can be obtained on application to the director . In 

making such r equest the applicant should indicate the exact 

1.D-Oation of the a r ea by giving the quarter section, township , 

r ange , and meridian concerning which further informntion is 

desired. 

The r eports ar o written principally for f arm 

residents, municipal bodi es , o.nd well drillers who a r e either 

plcum.ing to sink new wells or to deepen existing wells. 

Technical t e rms used in the r eports are defined in the glossary, 

How to Use the Report 

.Anyone desiring information o.b~ut ground water in 

o.ny particular locality should r ead first the part dealing 

with the municipality a s a whole in order to understand more 

fully the part of the r eport that deals with the place in 

which he is interested. At the same time he nhould study the 

two fi gures accompanying the report. Figure 1 shows the 

surface and bedr~ck ~ r e l ated to the ground water 

supply, and Figur e· 2 sh&ws the relief and the l•cation aJd 

type of water wells, Relief is _..,shewn by line ~ •f equal 

el.e'V9.tion -c~. The -e~-sea-level 



is given ~n some or all of the contour lines on the figure, 

If one intends to sink a well and wishes to find 

the approximate depth~to a water-bearing horizon_, he must 

learn: (1) the elevation of the site, and (2) the probable 

elevation of the water>-bea.ring bed. The elevation •f the well 

site is obtained by marking its p~sition on the map, Figure 2, 

and estimating its elevation ~~th respect to the two contour 

lines between which it lies and whose elevations are given on 

the figure . Where contour lines are not shown on the figure, 

the elevations of adjacent wells as indicated in the Table •f 

Well Records twc.ompanying each report oan-be used. The 

appr-oximate elevation of the water-bearing horizon at the well-

site can re obtained from the Table of Wel l Records by noting 

the elevation of the water-bearing horizon in surrounding wells 

and by estimn.ting from these known elevations its elevation at 
1 

the well-site .- If the water-bearing horizon is in bedrock 

the depth to water can be estimated fairly accurately in this 

way. If the water-bearing horizon is i n unconsolidated deposita 

such as gravel, sand, clay, or glacial debris, however, the 

estimated elevation is less reliable, because the water-bearing 

horizon may be inclined , or may be in lenses or in sand beds 

wl.ich may lie at varkus horizc-ns and may be of small lateral 

extent. In calculating the depth to water , care should be to.ken 

that the water-bearing horizons selected from the Table of Well 

Records be all in the same geological horizon either in the 

glacial drift or in the bedrock. From the data in the Table 

l If the well-site is near the edge of the municipality, 
the map and report dealing with the adjoining 
municipality should be consulted in order to obtain the 
needed information about nearby wells. 
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of Well Records it is nlso possible to form some idea of the 

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

proposed well. 
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GLOSSARY OF TERMS USED 

Alkaline. The term 11 alkaline" has been applied 

rather loosely to some ground-waters . In the Prairie 

Provinces, a water is usually described as "alkaline" when it 

contains a large amount of salts, chiefly sodium sulphate and 

magnesium sulphate in solution. Water that tastes strongly •f 

common salt is described as 11 salty11
• Many 11 a lkaline11 waters may 

be used for stock. Most of the so-called 11 alkaline11 waters are 

more correctly termed 11 sulphate wat ers 11
• 

Alluvium. Deposits of earth, clay, silt, sand, 

gravel, and other material on the flood-plains of modern streams 

and in lake beds. 

Aquifer or Water-bearing Horizon . A water-bearing 

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

Buried pre-Glacial Stream Channels. A channel 

carved into the bedrock by a stream before the advance of the 

continental ice-sheet, and subse quently either partly •r whelly 

filled in by sands, gr ave ls, and boulder clay deposited by the 

ice-sheet or l at er agencies . 

Bedrock. Bedrock, as he r e used, r efers to partly 

or wholly consolidated deposits of gravel, sand, silt, clay, and 

marl that are older than the glacia l drift, 

Coa l Seam. The same a s a coal bed. A deposit •f 

carbonaceous material formed from the r emains of plants by 

partial decomposition and burial. 

Contour- A line on a map joining points that have 

the same elevation above sea-level. 

Continent a l Ice-sheet. The great ice-sheet that 

covered-!Tl.O'S"\; of the surface of Ca.nad..o,_,many -thousands -of yea.rs 

age. 
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Escarpment. A cliff or a relatively steep · slope 

separating l evol or gently sloping areas . 

Flood-plain. A flat part in a river valley 

ordinarily abovo water but covered by water when the river is 

in flood. 

Glacial Drift. The loose, unconsolidated surface 

deposits of sand, gravel, and clay, er a mixture of these, 

that were deposited by the continental ice-sheet. Clay 

containing boulders forms part of the drift and is ref erred 

to as glacial till ~r boulder clay. The glacial drift 

occurs in several forms: 

(1) Ground Moraine . A boulder clay •r till plain 

(includes arens where the glacial drift is very thin and the 

surface uneven). 

(2) Terminal Moraine or Moraine. A hilly tract 

of country foTr.ted by glaci~l drift that was laid dovm. nt 

the margin of the continental ice-sheet during its retreat. 

The surface is characterized by irregular hills and undrained 

basins. 

(3) Glacial Outwash. Sand and g~o.vDl pluins or 

deltas formed by stream~ that issued from the centinental 

ioe-sheet. 

(4) Glacial Lake Deposits. Sand and clay plains 

formed in glacial lakes during the retreat of the ice-sheet. 

Ground Water . Sub-surface water , or water that 

occurs below the suri'ace of the land. 

Hydrostatic Pressure. The pressure that causes 

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

Impervious or Impermeable. Beds, such as fine claya 

or shale, are considered to be impervious or impermeable when 

they -d~ not permit •f the perceptible passage or movement ef 

the ground water . 
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Pervious or Permeable. Beds a.re pervious when -

they permit of the perceptible passage or movement of ground 

water , as for example porous sands, gravel , and sandstone. 

Pre-Glacial Land Surface . The surface of the land 

before it was covered by the continental ice-sheet. 

Recent Deposits. Deposits that have been laid down 

by the agencies of water and wind since the disappearance of 

the continental ice-sheet. 

Unconsolidated Deposits, The mantle or covering 

of alluvium and glaci al drift consisting cf loose sand, 

gravel , clay, and boulders that overlie the bedrock. 

Water Table. The upper limit of the pa.rt ~f the 

ground whnlly s-a.turated with water . This may be very near 

the surface or many feet below it. 

We lls, Holes sunk into the earth so a s to reach a 

supply of water. When no water is obtained they are referred 

to as dry holes• Wells in which wo:ter is .encountered are of 

·hr ee classes. 

( 1) Wells in which the wat e r is under sufficient 

pressure to flow above the surface c:f the ground , These are 

called Flowing Artes i an We llso 

(2) We lls in which the. water is under pr-ess'1re but 

does n~t rise to the surface. These wells are called Nori­

Flowing Artesian Wells. 

( 3) ·we lls in which the vvater does not rise above 

the water table. Thes~-wells are callBd Non-Artesian Wells, 
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS , REFERRED 
TO IN THESE REPORTS 

Wood Mountain Formation . The name given to a series 

of gravel and sand beds which have a maximum thickness of 50 

feet, and ~hich ~ccur as isclated patches on the higher parts 

of Wood Mountain. This is the youngest bedrock formation and, 

where present, overlies the Ravenscrag formation. 

Cypress Hills Formation . The name given t~ a series 

of conglomerates and sand beds which occur in the southwest 

corner of Saskatchewan, and rests upon the Ravenscrag or older 

formati~ns. The formation is 30 to 125 feet thick. 

Ravenscrag Formationc The name given to a thick 

series of light-cnloured sandstones and shales containing one 

or more thick lignite coal seams. This formation is 500 to 

1,000 f eet thick, and covers a large part of southern 

Saskatchewan . The principal coal deposits of the province 

occur in this formation. 

Vl/hi temud Formation . The nrune given to n series of 

white, grey, and buff coloured clays and sands. The formation 

is 10 to 75 fe et thicko At its base this formation grades 

in places into coarse, limy sand beds having a maximum thick-

ness of 40 feet. 

Eastend Formation. The name given to a series of 

fine-grained sands and silts. It has been reo~gnized at 

various localities over the southern part of the pr~vince, 

from the Alberta boundary east to the e scarpment of Missouri 

coteau. The thickness of the formation seldom exceeds 40 feet, 

Bearpaw Formation. The Bea.rpaw consists mestly ~f 

incoherent dark gr ey to dark brownish grey, partly bentonitic 

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

lowe r part of the formation. It forms the uppermost bedrock 

formation ove r much of we stern and southwestern Saskatchewan 

and ha s a maximum thickness of 700 f eet or somewhat mo1 e . 

Belly Ri ve r Formation . The Belly River consists 

mostly of non-marine sand, shal e , and co al, and underlie s 

the Bear.paw in t he we stern part of t he a r ea . It passes 

eastward and northeastward i nto marine shal e . The principal 

a r ea of transition is i n the wester n half of the a r ea wher e 

t he Belly Ri ve r is mostly thinner than it is to the west 

and i nclude s marine zone s . In the southwe ster n cortJ.er of the 

ar ea it ha s a thickness of sever a l hundred f eet. 

Marine Sha le Seri es. This series of beds consists 

of dark gr ey to dar k br ownish gr ey, pla stic sha l es, and 

underli es the central and northeaster n parts of Saskatchewan. 

It i nclude s beds equival ent to the Bear paw, Be lly River, and 

older f ormations that underlie the we stern part of the ar ea . 
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WATER-BEARING HORIZONS OF THE MUNICIPALITY 

Rural Municipality, No. Bo, comprises an area of 324 

square miles on the Cypress Hills uplands in the southwestern part 

of southern Saskatchewan. The municipnlity consists of nine 

townships described a s tps . 7, 8, and 9, ranges 22, 23, and 24, 

w. 3rd mer . There are no towns within the area. The chief 

trading centres lying in adjoining districts are the town of 

Eastend und the village of Re.venscrag , situated on the Shaunavon 

Bra nch of the C~nadian Pa cific railway a short distance south of 

the municipality, a nd the town of Maple Creek, situated on the 

llll'.in line of the same railway, about 12 miles northwest of the 

northwest corner of the municipality . 

The maxi.mum relief of tho municipality npproximn.t es 750 

f eet. The great er part of tho are~ consists of a moderat0ly 

rolling upland that in some places is deeply dissoctod by woll 

dovoloped northern and southern drninego systems. In many places 

the interstrenm areas form regions of comparatively level benchlnnd, 

with surface elevations ranging from 3, 600 feet above sen-level on 

the lower slopes to 3,950 feet in the central part of the muni­

cipality . 

Drainage of the southern two-thirds of the municipality 

is to the south, through tributaries of Frenchman river, forming 

part of the Missouri drainage system. The northeast corner of the 

municipality drains to the north by Bone creek, a part of the 

Saskatchewan River drainage system. The headwaters of the northerly 

flowing Skull , Bear , and Piapot creeks drain small areas along 

the northern boundary. The streams of both the north and southern 

parts have excavated deep , steep-banked coul~os, tho main cha nnels 

of which cross the north and southern borders, at elevations between 

3,200 and 3,JOO feet above sea-level. The largest stroams in the 

area are the North Branch of Frenchman river, which flows southward 

through townships 7 and 8, r ango 22, and crosses the southern border 

in tho southeast ern part of township 7, range 23, and Fairwoll creek, 

which flows southward through range 24. 
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As the stream channels have a fairly steep gradient, the 

surface run-off is rapid . Most of the streams, however, are f ed 

by springs and maintain a fairly constant flow of clear water 

throughout the year , These streams form the chief source of water 

for range stock , and the springs are utilized at many places for 

domestic uses where they are convenient to farm or ranch buildings . 

As the farms are confined l argely to the higher bon~h ~~; 

where spri~gs are not of common occurrence, these residents have 

been obliged to sink wells for their water supplies in the uncon­

solidated deposits or into the underlying bedrock . 

Water-bearing Horizons in the Unconsolidated Deposits 

The unconsolid~ted deposits consist of Recent sedi~JLts 

laid down by flood waters in the bottoms of the stream channels , 

and the glacial drift that mantles the bedrock throughout the rest 

of the area. 

In the stream deposits, ground waters accumulate in the 

porous beds of sand and gravel that occur interspersed through ) 

the less pervious clay and silt that forms the major part of thcP9 

deposits, The small stream channels usually have a stcop gradient , 

and their deposits consist largoly of coarser s ediments thinly 

distributed over the valley bottom . Such depos its roadily lose this 

w~ter by under ground flow, and aro not likely to contain any largo 

supplies , unless they are consta ntly roplonishod by springs scoping 

from the valley sides or by direct seepage from tho streams , In tho 

larger stream channels , such as tho North Branch of Frenchman river 

and Fairwell creek , tho gradient is moro gontlo and tho deposits 

consist largely of the f ino grained silt and clay such as would be 

carried away by moro swiftly flowing streams. Those fine sediments 

arc interbeddoi with coarser sands and gravels that arc usually 

wator .... b0aring . A number of wells arc yielding water from the stream 

deposits in various parts of tho municipality. Most of those wells 

_ arc not over 15 foot in depth, and tho water-bea ring bod in nearly 



all places consists of gravel. The supply varies, but in most of 

the wells it is adequate for the requirements of the farm on which 

the well is located. These wate rs are all reported to be of 

excellent quality for domestic use, and most of them are soft or 

only moderately hard. 

The glacial drift overlying the rest of the municipality 

consists essentially of boulder clay interspersed with, and in some 

places underlain by, well-sorted sands and gravels. This drift 

was deposited by a great continentnl ice-shoot that many thousands 

of years ago spread in a general southwesterly direction ovor the 

province of Saskatchewan . At somo placos whoro the ice-shoot pausod 

for any considorablo poriod of timo during its gradual retreat, it 

deposited an uneven and possibly groator accumulation of boulder 

clay interspersed with woll-sortod bods of snnd and gravel. Tho 

ground surface of such arons is irregularly rolling and characterized 

by numerous low hills and intervening undrained doprossions or 

sloughs, o.nd thoy ~ro referred to o.s morninos ns distinguished from 

tho loss rolling nrons of evenly distributed drift deposits knovm as 

till plains. Tho moraines in this municipality nro confined largely 

to areas of higher lnnd in range 22, whore they occur as irrogular­

shaped deposits in tho southern part of township 7, the wo~torn side 

of township 8, and through tho northern part of township 9. The 

thickness of tho glacial drift probo.bly nowhere greatly oxcoods 50 

feet on tho uple.nds. At many plo.ces over tho stoopcr valley slopes 

it is very thin and o.t some localities tho bedrock is oxposod at the 

surface . Littlo ground water is obtainable from the boulder clay, 

and such water as docs occur is concentrated lnrgely in embedded 

porous pockets of sand and gravel . Owing, howovor , to tho generally 

pervious character of tho underlying bedrock, thoso sodimonts in most 

places aro unable to retain any largo wntcr supplies. Tho erratic 

distribution of tho w.atGr-boaring bods also reduces tho possibility 

of locating a water supply nt plo.cos convoniont to farm buildings . 
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The low depressions and draws between the ridges are generally 

regarded as being more favourable for the occurrence of water­

bearing beds than are the ridges or level till plains . 

Wells, producing from the drift, range in depth from 10 

to 50 feet . The yields of the individual wells are reported in 

nearly all cases to have decreased in the drought years prior to 

and including 1935. Many of the wells when visited in 1935 were 

yielding sufficient watGr only for household uso, and few large 

yields wore reported. Those wators , howovor , aro all of good 

quality, and aro boing usod for tho household drinking supply. 

Most of them arc soft or only modoratoly hard, 

Wator-Boaring Horizons in tho Bedrock 

Fivo bedrock formations known as tho Cypress Hills, 

Ravonscrag, Whitomud, Eastond , and Boarpaw, aro known to immodiatoly 

undorlio tho drift or Rocont deposits in dif f eront parts of tho 

municipality. All of those formations at ono timo , presumably, 

extended over tho entire area. Erosion, most of which took placo 

prior to tho deposition of tho glacial drift, has reduced tho 

original thickness or entirely romovod the uppor formations in somo 

parts of tho are~ . Still lator orosion by the North Branch of 

Frenchman river and Fairwoll crook , in tho southern part of the aroa , 

has cut through the upper four formations into the lowost or 

Bearpaw formation . Outcrops of tho various formations may be seon 

at many points on the valley sides . 

The uppermost, or Cypress Hills , formation is composed 

essentially of alternating layers of medium- to coarse-gra ined 

sands and sandstones , and hard , cemented quartzite conglomerate. 

This formation caps the uplands that extend over most of the muni­

cipality, down to elevations ranging from about 3,650 feet above 

sea-level in the northwestern part to a minimum of about 3,400 

feet in the northeast corner . The base of the formation in the 

southern part of the area occurs at an average elevation of about 

3,500 feet above sea-level. 
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The Cypress Hills formation is the chief source of 

water supply from the bedrock . Water is encountered in wells sunk 

to depths ranging from about 40 to 150 feet . The upper water-bearing 

beds do not occur at any definite horizon, but appear to be inter­

spersed at irregular intervals through the formation. Where lower 

beds have been encountered they provide more constant water supplies, 

and they may form a fairly continuous horizon overlying the loss 

pervious beds of tho Ravenscrag formation throughout large areas, 

At places whore the stream channels have cut through the porous bods 

that form the aquifers, springs are found. Those springs aro a 

common occurrence in all parts of the municipality that have suffered 

any extensive denudation . 

The water from the Cypress Hills bods is invariably of 

good quality , and in ma.ny places is reported to bo soft or only 

moderately hard , 

In very few places has it boon necessary to sink wells 

through tho Cypress Hills bods into tho underlying Ravenscrag 

formation , in order to obtain a water supply. The Ravcnscrag, however, 

forms tho bedrock immediately underlying tho drift in a fairly extensive 

area of lowlands along Fairwoll Creek and tho North Branch of 

Frenchman River valleys, in the southern half of tho area, and in a 

narrow belt extending along tho northern border of township 9, range 

24 . This formation consists chiefly of silts and soft shales intor­

bedded with variable thicknesses of sands and sandstones, and 

occasionally thin scams of lignite coal. Tho sands are usually gray 

to groonish grey, but weather to a light gray or buff in rock 

exposures. Tho colour of tho shales ranges through a series of dark 

greys, groen, and browns, with the darker colours predominant , par­

ticularly in the lower bods, Tho sand and coal scams arc sufficiently 

porous to form reservoirs for ground water, and may be the source of 

many of the springs that arc reported to occur in tho couloos in the 

southern part of tho municipality. Sovernl wells are also yielding 

water from those aquifers. These waters arc of good quality, and 

~pparcntly do not differ essentially from other waters obtained in t ho 

municipality. 
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Beds of white clay forming the Whitcmud formution nre 

known to occur below the Ravenscrag in tho southeastern corner of 

the municipality. This white clay where it outcrops forms c con­

spicuous white band along tho banks of Frenchman River valley, just 

south of tho crrca, and it probably extends northward through at 

least tho southern townships of this municipality. It is doubtful , 

however, if it is continuous over tho entire area, as it is known 

to have been considerably eroded before the Ravonscrag bods were 

deposited. Tho Whitomud is not regarded as a potential water­

boaring formation, although it servos as a marker separating the 

Ravenscrag from tho underlying Eastcnd formation, and can bo readily 

recognized in well samples. It occurs at elevations of about 3 , 350 

to 3,400 foot above sea-level, and should not be confused with beds 

of a white, calcareous clay that occasionally occur interspersed 

through tho Cypress Hills for!Ilc'l.tion, at much higher elevations. 

Tho Eastend fonmtion underlies the entire area below the 

Whitomud, or in its absence occurs below tho Rnvonscrag fonnntion , 

except in tho doop valleys in tho southern parts whore stream erosion 

has cut down into the underlying Bonrpaw forillfl.tion . Tho Eastond 

formation is composed largely of grey clay shales and silts, intor­

bedd6d with a few, thin , porous layers of sand and sandstone. Its 

baso probably occurs nt a n olevt'.tion of about 3,250 foot above sea­

lovol, although its position is not definitely determined , as it 

e.rp~.rontJ. - , ~r-r-. d os '.7ithout brol'.k into tho more compact grey shales 

of tho underlying Bonrpaw formntion . Both tho Enstond and the upper 

beds of the Bearpaw formation are in places sufficiently porous to 

be water-bearing . In most parts of the aren they lie beneath 400 

to 600 feet of Ravenscrag and Cypress Hills sediments, and at those 

depths their water supplies are not likely to be used. 

One well, situuted in the lower southeastern part of the 

area, is yielding water from an aquifer in the Eastend formation . 

This water is hard and is reported to be suitable for household use . 

In ganeral, +.hA Eastend and Benrpo.w waters are expected to be more 
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highly minerCTlized than waters from the upper formations or from 

the unconsolidated deposits . The Bearpaw formation probably becomes 

more shnly in its middle rmd lower pnrts , nnd since the formn.t ion is 

of marine origin , it will undoubtedly contQin such large amounts of 

mineral salts as to be unfit for drinking , and probably unfit for 

watering stock . Hence deep drilling much below the level of the 

bottom of the North Branch of Frenchman river , where it crosses the 

southern boundnry of the municipality , is not considered advisable 

in r.ny pnrt of the municipc.lity . 
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GROUND WATER CONDITIONS BY TOWNSHIPS 

Township 7, R~nge 22 

The maximum relief in this township approximates 600 feet. 

The land surface rises in a northwesterly direction from an ele­

vation of about 3,200 feet above sea-level in the valley of the North 

Branch of Frenchman river to over 3,800 feet in the interstream 

uplands of the northern sections. Tho surface is very irregular, 

and in the northwestern half is deeply dissected by the river and its 

numerous tributary coulees from the north. The southeastern half is 

poorly drained . Much of it is occupied by small hills and undrained 

depressions typical of a moraine-covered area . 

Owing to the irregular land surface most of the township 

is devoted to ranching. Springs flowing from the couleo banks arc 

tho chief source of water for stock. A few wells are yielding water 

from both the unconsolidated deposits and bedrock formations. 

Tho North Branch of Frenchman River valley and its tributary 

coul~os are floored with fairly thick deposits of Recent silt, sand , 

and gravel. Walls dug to depths of 10 to 20 foot in these deposits, 

as a rule, encounter moderately largo supplies of drinkable water. 

The water is usually concentrated in tho sand and gravol bods that 

occur interbc ddcd with tho loss porvious clay and silt. Somo of the 

smaller stream channels havo a relatively stoop gradient. Their 

deposits may be too thin in some places to contain largo supplies, 

unless thoy arc continually replonishod by spring waters scoping from 

tho bedrock on tho valley sides. 

Tho upland areas botwoon tho stream channels arc covered 

by glacial drift, ranging in thickness from only a few foot to 40 

foot, or possibly more at isolated points. Tho drift consists for 

tho most part of boulder clay. Tho unstratified clay contains in 

some places irregular pockets of wall-sorted sands and gravels . 

Those pockets arc probably more numerous in tho moraine-covered area 

that oxtonds through tho southern part of the township , than in tho 

till that blankets tho remainder of tho area . Several wells, put 
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doVJn to dopths nvcrnging r.bout 18 foot, in section 4, encountered 

wc:tcr-bonring snnds overlying the bluo boulder cla.y. Similar 

shnllow wntor supplies prob~bly occur in other parts of tho aron, 

nlthough in most plncos it mny bo nocossnry to sink sevornl tost-holos 

before n suitable wntc r supply is locntod. Wells drnwing wntor from 

this type of deposit are af fected by drought conditions , and can 

rarely be depended upon for a permanent water supply . Their waters 

are usually of good quality and may be used in the household. 

Several wells and a· number of springs nre yielding water 

from the bedrock formations . The Cypress Hills formation occurs only 

in the north and western uplands where the surface lies above 3,500 

feet nbove sea-level . No wells in the township are known to be 

producing from these beds , although some of tho springs that nre 

reported to occur in the coulees may have their source in this 

formntion . Depths to water cannot be predicted, however , owing t o 

the irregul~r topography nnd the generally errntic distribution of 

the aquifers through the formation . In adjoining townships, wntors 

from the Cypress Hills forrmtion a re moderately soft and arc quite 

suitable for household use. A similar type of wnter may bo oxpoctod 

from these bods in this township. 

Tho Rnvenscrag formation is also known to bo water bearing. 

This forrru:.tion underlies tho Cypress Hills, and with tho excoption 

of the North Branch of Frenchman Rivor valley it immediately undorlios 

tho drift throughout tho rest of tho township down to an elevation 

of about 3,350 feet above sea-level . Wells situated in sections 3 

and 19 obtnin at a dopth of 20 feet or less adequate supplies of 

soft to moderately hard water from coal scams or their associated 

snnd beds. This format ion is no doubt a potential source of water 

in other parts of the township , although tho depths to tho pro­

ductive aquifers in most places are probably much groator than 20 

feat . Whore they havo boon obtained, waters from the Rnvcnscrng nro 

not highly mineralized, and arc being used for tho domestic drinking 

supply . 
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Tho Whitomud formntion is boliovod to underlie tho 

R.'"'..vonscrr_g throughout tho aroci. at a.n approximate elevation of 

3,350 foot nbovo son-lovol, Suitnblo ~ator supplies arc not 

expected to occur in those comp~ct white clnys. 

Tho :&1.stond formation undorlying tho Whitomud nowhoro 

in tho aron attnins a thicknoss of more thnn about 100 foot, Tho 

exnct position of its base is undotorminod, but it probably morgos 

into tho underlying Boarpaw form[l.tion, at an olovation of about 

3,250 feet abovo son-level , A well sunk to a depth of 182 feet 

or to an olovr.tion of P.bout 3,243 foot in tho SE.t, section 3, 

oncounterod an adoqunto yiold of wator in a snnd bod in whnt is 

either tho lower part of tho Fn.stend formation or the uppor pnrt 

of tho underlying Boarpaw formntion. This wator is hard, and is 

reported to bo suitable for domestic uso . Tho areal extant of 

this aquifer has not boon doterminod. 

An adequate supply of water for tho nvorago farm require-

monts n:iay be obtained in most parts of tho township from one of 
/ 

tho abovo-montionod formations at depths not groator than 150 foot , 

and moro probably loss tha n 100 foot. 

Township 7, Rango 23 

Drainage of this township is carried southward by tho 

North Branch of Fronchl!DO.n river, and its numerous small tributaries 

from tho north. Those stronm cha nnels aro confinod largely to tho 

southeastern half of tho township, Tho main stroam has cut its 

channol down to r.n olevP.tion of about. 3, 200 foot, or nbout.. 400 feot 

below the bordering prairie uplnnds. Tho northwostorn half of tho 

township is only slightly dissoctod, Tho surfnco here consists of n 

modorntoly rolling to flat bonchland, with surface olovations 

r£'.nging gonorully botwoon 3,700 and 3,800 feet. above soc.-lovol . 

Sediments slightly oxcooding 3,875 foot ~ccur nt sovoral plncos 

nonr the northern border of tho township. Farms in the township uro 

confinod mostly to tho moro lovcl western part, 
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Water supplies in the farming settlement are obtained 

chiefly from wells sunk in the unconsolidated deposits, or into the 

underlying bedrock. Range stock obtain water from springs and from 

the small spring-fed creeks. 

The Recent stream deposits are possibly the best potential 

source of water at depths of less than 20 feet. Several wells in the 

township yield water from these deposits. The water is found in 

sand and gravel beds that occur under the clays and silts in the 

coul~e bottoms. As these aquifers obtain their water mostly by 

seepage from the bedrock, or from the creek, they contain relatively 

small concentrations of mineral salts in solution, and their waters 

are quite suitable for drinking. 

The glacial drift is also a potential source of water . 

This deposit consists of boulder clay interspersed, and more occasionally 

underlain, by irregular bods and pockets of sand and gravol. Tho 

sand and gravel pockets may bo water-bearing in some places, par­

ticularly if they are underlain by impervious clay. Their presence 

is not indicatod by tho surface topography, but they are moro commonly 

located at the bases of steep slop:i s, and in tho draws, than on tho 

ridges or level plains . Tho water from these deposits is usually of 

good quality, but the supply is as a rule inadequate for more than 

household use and for a few head of stock. 

The chief source of ground wa.tor in tho township is in 

tho Cypress Hills formation. Tho sands and gravels, or conglomerates 

comprising this formation underlie tho drift throughout tho township, 

whore tho surface elevations are above 3,600 feet. This horizon 

has bean oncountcrod by a number of wells situated on the wost-central 

part of tho area which wells all appear to bo drawing their water from 

an horizon at depths ranging from 65 to 109 feat, or at elevations 

of 3,698 to 3,617 foot above soa-lovel. At most places, alternating 

bods of dry sand and gravel or conglomorato wore dug through boforo 

water was oncountorod. Tho water is undor little or no hydrostatic 

pressure, but in most v1Clls the supply is sufficient for tho 
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requirements of the fo.rms on which they are located. The water 

table within the nrea has dropped appreciably during the recent 

yenrs of drought, and those wells that were sunk only a short 

distance below the upper water-level nre now nearly dry . Other 

we lls have partly filled in with loose snnd. The original production 

of these wells could no doubt be partly restored by cleaning or 

deepening the wells . Those waters nro nll reported to be moderately 

soft , and of excellent quality for household uso. 

No wells in tho township aro reported to yield wntor from 

tho Ravonscrag formation. This formation underlies tho Cypress 

Hills bods, and immediately undorlios tho unconsolidated deposits 

in the south and southwestern sections, a~ olovntions below 3,600 

foot above son-level. The Ravenscrag form['.tion contains numerous 

beds of porous sand , s andy shnle, nnd several seams of conl, all of 

which are regarded as being sufficiently porous to yield ndequnte 

supplies of drinknble wnter . These productive beds probably extend 

down to elevations ns low ns 3,400 feet a bove son-level. Some of 

the springs reported to occur in tho ceuloos probably hnvo their 

source in these bods. 

Tho Ee.stand formntion undorlios tho Rnvonscrag, and is 

thought to undorlio tho unconsolidated deposits on tho lower slopes 

of the deop vnlloys in the southoo.storn pc.rt of the township . The 

Boarpa.w form...~tion mny underlie tho Recant deposits in tho valley 

bottom. Both thoso formr'.tions aro n potontia.l source of water , 

nlthough it is improbable that supplies from thorn will bo r e quired 

in tho nonr future, a s tho overlying R~vonscrng and Cy press Hills 

formations arc thought to bo capable of supplying ndoquato w~ter 

in most parts of tho township. 

Township 7, Range 24 

A wide va.llcy or lowla nd area., with surface elevations 

ranging fro m 3,400 to 3,600 feet above son-level, occupies most of 

the southwestern half of this township. Towe.rd the north and wost 
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the surf nco ris es r ather r.bruptly to clcvat ions of 3, 700 to 

3, 800 foot t:>,t tho borders of tho township . Drninnge is carried 

southwestward by Fnirwoll crook . This stronm enters tho lowlands 

through a wide valley in section 35 , nt nn olovntion of about 

3,575 foot above son-level . Townrd the southwest the crook has 

oxcavntod a deep chnnncl through tho lowlands, so that whoro it 

crosses tho southern border in section 5 it lies at an elevation 

of about 3,200 feet or 200 to 250 foot below tho bordering lowlands, 

Sovoral tributaries from tho north also occupy doop , stoop-banked 

courOos. 

Wnter supplies of tho township ero obtained chiefly from 

wells, nlthough residents situated in Fnirwcll Crook valley and in 

tho tributary couloos depend largely upon tho crock or springs for 

their wntor supplies. 

Tho coul-Oo bottoms arc undorlnin by fairly extensive bods 

of snnd nnd gr avel, Those deposits nro in most places overlain with 

loss pcrvious clay and silts. Walls sunk in tho vnlloy sediments 

should yiold largo supplies of wntor of excell ent quality, nlthough 

this source of wntor is little used nt present . Most residents 

situated in tho coul'Oo bottoms hnvo loco..tod near springs o.nd obtain 

their w11tor from thorn . Tho springs r.ro mostly of bedrock origin , 

and the water is quite suitable for domestic use , The rest of the 

township is mantled by glacial drift, the thickness of which ranges 

from about 10 feet to 50 feet . Several wells in the township are 

believed to yield wator from gravel or sandy beds in the drift , 

although these deposits arc not readily distinguished from the under ­

lying loose gravel deposits formed from tho pro-glacial weathering 

of tho Cypress Hills bedrock formation . Wells on sections 12, 16, 

and 18 arc producing moderate yields of soft, drinkable water from 

those sediments, at depths of 35 , 48, and 32 feet , rospoctivoly. 

other pockets of water - bearing sand or gravel may occur interspersed 

through t h0 drift at shall om~r depths i particularly along the bases 

of steep slopes, and in shallow draws where materials vm.shod down 

from tho uplands arc most likely to collect. 
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Three wells in the township are reported to be producing 

water from the Cypress Hills formation. This formation was deposited 

on the unevenly eroded surface of the underlying Ravenscrag formation, 

hence it does not occur everywhere at the same elevation. In sections 

2 and 3, wells put down to depths of 52 to 65 feet obtain an adequate 

yield of V1ater from what is believed to be Cypress Hills sandstones, 

a~ elevations ranging from 3 , 566 to 3,623 feet above sea-level. This 

horizon is similar to that encountered in wells located on the western 

side of the township bordering on the east, and may be expected to 

extend throughout the part of this township lying west of Fairwell 

Creek valley. A belt of land about it miles in width, extending along 

tho western side of the township, is also thought to be underlain by 

tho Cypress Hills formation, and may be water-bearing in some places 

at depths not expected to exceed 100 foot . A dry hole is reported 

to have been put down to a depth of 71 feet in section 18. This hole 

may not have reached tho base of this formation where water is most 

likely to occur, The underlying Ravenscrag formation is also water­

boaring , however, and tho possibility of striking water at greater 

depths in tho above location is regarded as quite favourable . 

Tho Ravonscrag formation is believed to immediately underlie 

tho unconsolidated deposits in an extensive lowland aroc. , wost of 

Fairwoll Crook vnlloy . A 60- foot well, put down in section 21 , 

yields an adequate supply of soft , drinkable wu ter from a bod of 

sand, in what is believed to be this formation, at an elevation of 

about 3,508 foot above sea- level . Springs also occur at int ervals 

along tho banks of Fairwcll crook and its tributaries, and arc 

thought to have their source in sands and coal scams of tho Ravon­

scrag formation . Tho springs were not examined in detail, and only 

r. few arc listed in tho table of wells accompanying this report . 

Although largo water supplies arc usually obtainable from 

tho Cypress Hills or Ravenscrag formations, tho underlying Eastond 

a nd the upper part of tho Bcarpaw formation arc also potential 

sources of water. Those format ions form tho bedrock on tho lower 
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banks and bottom of Fc.irwcll Crock valley, in the southern part of 

the township. The elevation of the top of the Eastend has not been 

definitely determined , but it probnbly occurs at nbout 3,375 feet 

c.bove sea-level. Waters from this source are usuo.lly drinkable, 

although they may be more highly mineralized thnn water from the 

upper formations. 

Township 8, Rnnge 22 

The land surface of this township consists for the most 

part of level benchland , at an overage elevntion of about 3,700 

feet above sea-level. It is deeply dissected by the North Branch 

of Frenchman River valley, a deep, steep-banked coulee that extends 

southward from sections 34 and 35 to cross the southern border 

in sect ions 4 and 5. The bottom of the coul6e in the southern 

sections lies at nn elevation of about 3,400 feet above son-level. 

Tributary couloes hnve also deeply eroded the southwestern and south­

eastern parts of the area , Farms a ro confined mostly to tho bonchland 

in tho western hnlf of the township. Tho valley bottoms and most 

of tho steeply eroded western part of tho aron arc devoted to 

ranching. Springs that occur on the valley sides, and a smnll 

crook that derives its su?ply largely from spring wntors arc tho 

chief source of wntor for range stock. Those also supply water 

for some of the residents situ~tcd in the valley bottoms, 

Flood-plain deposits consisting largely of clay and silt, 

intorboddod with pockets of sand and gravel , l!k~ntlo tho bottoms of 

many of tho couloos. Those deposits arc best developed in tho North 

Branch of Frenchmnn River valley, whore they form flats in some 

places nearly half a mile in width. Wells sunk in these deposits can 

be expected to yield modoro.toly large vmtcr supplies, particularly 

if sand or gravel bods arc encountered. Thero has boon little need 

of developing these supplies, however, as the creek provides ample 

water for stock in this yicinity. 
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The glacial drift covering the uplands in this township 

nowhere greatly exceeds 30 feet in thickness. It is more variable 

in thickness in the deeply eroded areas , and at many points along 

the valley sides the underlying bedrock is exposed. No wells are 

reported as obtaining water from the drift in the township, al though 

it may be water-bearing in some places, particularly in the irregular 

moraine-covered area that extends through sections 13, 14, and 24 . 

Residents in search of water at shallow depths in the drift are 

advised t o prospe ct tho selected location with a test auger, as tho 

presence of porous bods at the surface is not always an indication 

of water at do pth. Tho drift is in most places undorln in by porous 

sands and gravels of tho underlying Cypress Hills bods, nnd unless 

the drift aquifers arc underlain by impervious clnys they may be 

unable to retain nny l~rgo supplies of . wator. 

Tho bP.so of tho Cypress Hills forrnD.tion occurs nt an 

approximate olcvntion of 3,500 foot above sea-level. It immediately 

underlies the drift throughout tho nr co. with the exception of tho 

dooper couYoes . Several wells situated in tho western hnlf of 

tho township arc yielding water from sand and sandstone beds in what 

is thought to be the lower part of the Cypress Hills formation, or 

possibly the upper Ravenscrag beds, at elevations ranging from about 

3,587 to 3,555 feet above sea-level, or at depths of 143 to 170 feet 

from the surface . The water is reported to be soft, and the supply 

obtained is adequate for farm requirements. Similar water-bearing 

beds are expected to occur on the western side of the North Branch 

of Frenchman river. In the township bordering on tho west, wells 

are producing from this formation at depths ranging from 60 to 80 feet. 

These aquifers are expected to extend through the western part of 

this township at approximately the same depth. 

The Ravenscrc.g format ion underlying the Cypress Hills beds 

consists chiefly of shales, although it also contains some thick beds 

of sand and seams of conl, Those porous bods are expected to be 



-26-

water bearing throughout most of tho ~ron, but it ~y bo nocossary 

in somo placos to sink wolls to dopths of 200 to 250 foot, to onsuro 

an adequnto supply. The Ravonscrag wntors arc usually of good 

quality. 

Thore should bo littlo nocossity to sink wells through 

tho upper formations down into the Eustcnd or Bonrpnw formations 

occurring ~t grcator depths . 

Township 8, Rnngc 23 

The land surface of this township is for the most part 

irregularly rolling, with olovations ranging froo about 3,800 foot 

to 3,900 foot above son-level. Fnirwoll crook occupies a wido 

vnlloy thet cxtonds southward along tho western sido of tho township. 

Tho southeastern part of the township is drained southoaotward 

through several srno.11 tributaries of tho North Branch of Frenchman 

river . 

Water supplies of tho aroa arc dorivod chiefly from wells 

sunk in tho glacial drift, and into tho underlying Cypress Hills 

formation, nlthough Fnirwoll crook, and springs that occur commonly 

along this stream ch~nnol and its tributnrios in the western part 

of tho area, &lso contribute R valuable ~ddition to tho stock wntcr 

supplies . 

The thickness of tho glncial drift mantling this township 

may vary considerable. A number of wells arc reported to have boen 

sunk through tho drift to tho underlying bedrock, but the contact 

~t most places was not accurately determined, owing to the prosonce 

of similar a~pcaring unconsolidated sands and gravels in both the 

drift and tho bedrock . Several wells situated on tho western half 

of the township aro ovidently dr~wing water from snnd or gravel 

pockots that occur interspersed at irregular intervals through tho 

boulder clay. Those wells range in depth from 14 to 33 foot . Their 

wntors arc all reported to bo soft and of good quality for drinking. 

Tho supply, howovor, is in many cases inadoquntc for tho farm 

roquiromonts. Residents in search of water in tho unconsolidated 
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doposits f'.re c.dvised to locc.te tho wnter-ber.ring beds by mor.ns of 

i:. test-nuger beforo undorgoir.ng the expense of putting down n v1ell. 

The depressions nnd drnws, or couloo bottoms, ~ro usunlly tho most 

fnvournble sites for locnting this typo of we.tor -bee.ring bed. 

On most forms in tho on.stern two-thirds of the township, 

little or no Wt'.tor hns been locatod in tho drift deposits. Adequate 

supplios of soft, drinkc.ble wntor nrc obtninnblo, however, in the 

undorlying Cypross Hills formntion, c.t depths genorc.lly loss thc.n 

100 foot. Tho depth of those wells is moro nonrly uniform thc.n tho 

olcvRtions c.t which tho wator occurs. Tho individual water-bof'.ring 

bods nro nppnrontly of smnll extent nnd errntic in their distributior, 

In some plr'.cos they mp,y ovorlr.p nt shallow dopths, whorens nt <:>. f ev1 

points it mr.y bo found noccssc.ry to sink wells 100 feet docp before 

striking vm.tcr. At most locntions, however, ~n adoquato yiold is 

obtninod boforo roaching this depth. Tho majority of tho wells l".ro 

drnwing their wntor from unconsolidntod sands and quicksand., Those 

wntor-boaring bods in somo places aro ovorlnin by sandstone. S0veral 

wells nro partly plugged with sand nnd arc in need of cleaning , and 

nearly all tho wells docroasod in yield during tho drought ycnrs. 

In 1935 most of thorn provided sufficient wntor for tho average fnrm 

roquircmonts of 30 to 40 hoad of stock. 

Thero is apparently no scarcity of ground wntor in this 

town~hip, providing wells nro sunk to suitnblo depths of about 100 

foot. Should it bo nocossnry to sink wells through tho Cypross Hills 

bods, wntor may be oxpoctod to occur in tho underlying Ravonscrag 

formntion. Tho upper beds of tho Ravonscrng arc thought to occur 

at an olovntion of about 3,650 foot above son-lovol, and its base nt 

approximn.toly 3,400 foot. Those beds immodintoly undorlio tho 

unconsoljdatod deposits in tho valley of Fairwoll crock in sections 

7 and 18. No wells e.ro reported: to have boon put down to this 

formation. Its waters, however, should be of suitable quality for 

domost ic us o. 
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Township 8, Range 24 

The maximum relief in this township approximates 300 feet. 

The surface is steeply rolling , with elevations ranging from 3,600 

to slightly more than 3 , 900 feet above sea-level . Small areas of 

fairly level land occur scattered throughout the township and as a 

rule the points of highest elevation . The well developed drainage 

system of Fairwell creek carries the surface run- off southward. 

The larger of the tributary streams are spring- fed and maintain a 

fairly constant flow throughout the year , and supply water for stock 

and for residents situated in the valley bottoms . At some places, 

shallow wells have been dug in the sand and gravel beds that floor 

the couleos. Those walls are usually situated in close proximity 

to tho stream or to a spring, and derive their water by seepago from 

this source, The water is of good quality, and if not contaminated 

by decaying organic nre.ttor is quite suitnblc for drinking. Sand ~nd 

gravel beds situRted more remote from the stream may also be 

water bearing, particularly in the larger stream channels where the 

gradient is low , 

The glacial drift mantling the uplands is also a source 

of water supply in the township , Several wells situated in the 

eastern third of the area are producing small to moderate yields 

of soft , drinkable water, at depths of generally less than 30 feet . 

The water is concentrated in sand and gravel pockets that occur 

interspersed through the boulder clay. The water- bearing pockets 

as a rule are located in the drift in the depressions between the 

ridges and in the bottoms of shallow draws and are not essentially 

different from the stream deposits. Wells drawing their supplies 

from the drift have nearly all shown a marked decrease in yield 

during drought years, and in 1935 a number of small springs woro 

reported to have cc~ s od fl ow ing . 

Only throe wells in tho township ar c r eported to h 0 drawing 

water from the bedrock. The Cypress Hills formation forms the bedrock , 

except in tho de op valleys in tho southern part where surf ace ele­

vations lie below 3, 750 f eet above sea-level and whore tho unconsoli­

dated deposits arc underlain by tho Ravonscrag formation, Wells 
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situated in sections 27 and 34 encountered water in fine sand, 

at depths of 96 and 70 feet, respectively, or at an elevation
1
of 

about 3,855 feet above sea-level. A third well, sunk to a depth 

of 37 feet in section 23, is obtaining its water from a sand bed 

at an elevation of about 3,791 feet. All these wells penetrate 

the Cypress Hills formation, Alternating layers of dry sand and 

gravel or conglomerate were passed through before water was struck. 

The water is under little or no pressure, and its level has been 

lowered considerably since the wells were first dug, making it 

necessary, in section 34, to deopon the woll several times in 

order to maintain an adoquato water supply. The analysis of water 

from the well in section 27 is listed in tho table of water 

analyses in a later section of this report, 

As no wells are reported to be yielding water from the 

Ra.venscrag formation in this township, or in its vicinity, its 

ground water resources arc not well known, Tho occurrence of springs 

in areas underlain by this formation suggests the presence of 

water-bearing bods. Should wells be sunk to depths of 200 foot 

in any part of the township, an adequate supply of drinkable 

water could probably be obtained either from the Cypress Hills or 

tho Ravonscrag formation. 

Township 9, Rango 22 

Tho surface of this township rises toward tho southwest, 

from an elevation of about 3,550 foot in section 36, to an elevation 

of slightly loss than 3,600 foot in section 6. It consists for 

tho most part of gently rolling , irregularly dissected prairie land, 

Bone crook flows in a northeasterly direction across the southeastern 

part of the area. It occupies a stoop-banked valley, tho bottom of 

which lies about 200 foot below the bordering plains. This stream 

is fed by springs and maintains a fairly constant flow, It has 

only a few short tributaries, however, and honco drains only a 

comparatively small part of the area. Tho uplands regions remote 
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from this stream are poorly drained, and small sloughs occupying 

depressions between the hills are a common occurrence, particularly 

in the northern half of the township. 

Water supplies of the township are obtained chiefly from 

wells sunk in the bedrock formations, although the overlying glacial 

drift and Recent stream deposits are also sources of shallow water 

supplies in some parts of tho area. 

Recent flood-plain deposits are confined chiefly to Bone 

Creek valley, and its short tributary coulees. A well, put down to a 

depth of 12 foot in n tributary couloo in section 4, yields an 

adequate supply of soft, drinkable water, from a bed of gravel in 

thcso deposits. Similar supplies arc cxpoctod to occur elsewhere 

along tho bottom of Bono Crook valley, although careful prospecting 

may be required in soma placos in locating water-bearing sand or 

gravel beds, as tho surface is largely overlain by clay and silt. 

Tho glacial drift forming tho surfucc covering throughout tho rost 

of the township consists essontinlly of boulder clay, ranging from 

30 to 40 foot in thickness. Tho drift in tho northern half of the 

township is in tho form of an irregular moraino. Tho southern half 

forms a more ovonly distributed till plain. 

Wells obtaining water from the drift arc confined largely 

to the moraine-covered area in tho western part of the township . 

Tho vm.tor in this rogion is conc?ntratod in pockets of sand or gravel 

thnt occur interspersed at irregular intervals through the boulder 

clay. Depths of wells tapping these pockets range between 23 and 

36 feet. The waters obtained are reported to be soft to moderately 

hard, and are apparently quite suitable for drinking. The yield in 

most places is sufficient only for household use. 

Throughout most of the area wells have been sunk into the 

Cypress Hills formation before a suitable water supply was located. 

These wells range in depth from 40 to 150 feet. Individual ~quifers 

are appnrently of small areal extent, as only in a few places are 

neighbouring wells drawing wator from tho same ol0vation. In most of 
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tho walls tho wntcr was struck in bods of sand or grRvol nftar 

penetrating alternating lnyors of dry sand, gr~vol, SP.ndstono, 

and conglomerate. Tho lnrgest yields arc obtained from wolls in 

the northwestern pnrt of tho aron sunk to depths of 112 to 150 feet. 

Hore the water is under sufficient hydrostatic pressure to cnuse it 

to rise in the wells 25 to 30 foot above tho wr.tor -beering bod, 

Lower wntor pressures a nd r.s n rule smr.ller yields nro encountered 

toward tho south and wost. As tho wells here arc shnllowor and o.ro 

tapping higher aquifers , it is presumed that they could obtain larger 

yields at greater depths, particularly noRr the base of the formation, 

nt elevations of 3,400 to 3,450 feat nbovo sea-lovol. 

Only ono wall in tho township is known to bo yielding wa-tor 

from tho Ravenscrag formation that lies beneath tho Cypress Hills 

bods. This well , situated on tho SE.t, section 24, encountered a 

good supply of hard, drinkable water in a soam of coal at an elovntio~ 

of about 3,390 foot, or at a depth of 160 foot from the surface, nftor 

passing a bod of quicksand in the lower part of tho Cypr ess Hills 

formation . Although tho Cypress Hills aquifers are capable of 

producing sufficient water for tho nocds of most of tho farms in tho 

township, supplies similar to that encountered in tho Ra.vonscrag in 

section 24 may be regarded as potential rosorvos. Depths to tho 

Re.vcnscrag will be considerably greater, however, in tho southwestern 

part of the township whore surface elovations arc rolativoly high . 

Township 9, Range 23 

The southern third of this township is fairly level, with 

an a.vern.go surface olevntion of nbout 3,800 fcot above scn-lovol, 

Toward the north tho surface becomes mor0 irregular, and in tho 

northwestern p~rt it drops away rather abruptly to elevations ranging 

from 3,400 to 31 200 f0et ~long tho northern and western borders . 

Springs aro n very common occurrence on tho coul~0 banks 

~long tho northern slopes, nnd provide an ample wntor supply for 

range stock in this part of tho aroc. Surface wntor supplies aro 



-32-

relatively scarce in the southeastern upland part, and most of the 

residents here have been obliged to sink wells in the unconsolidated 

deposits or into the underlying bedrock for their water supplies. 

Most wells in the township are yielding water from the 

glacial drift . The thickness of the drift varies from place to 

place, but its average is probably between 35 and 40 feet. It 

consists l a rgely of boulder clay near tho surface, but becomes more 

porous at depths with bods of sand and gravel intermixed with loss 

pervious clay. Theso porous beds aro water bearing, although in 

somo locations it vvas nocos sary to put wells down to depths of 30 

to 40 fo ot , or to near the base of tho drift, bofore water was 

obtained . The oxact contact between the drift and the underlying 

Cypress Hills formation was not determined in most of the dooper 

wells, and some of those listed as being in glacial drift may be 

drawing wo.ter from tho bedrock. Thore is no apparent continuity 

of a quif ers between tho wells, their depths being variable within 

short distances. Tho yield from tho individual wolls is also 

varinblo , so that it is impossible to predict tho quantity of water 

to be obtained in o.ny one locality . Whero obtained tho drift w".ters 

contain very little mineral s nlts in solution, and arc quite 

suitable for household use. At most placea the waters nro reported 

to be hard. 

Tho springs flowing from the gr~vels in the drift in tho 

northern po.rt of the i-.ren. arc believed to hnvo their origin in the 

underlying bedrock . They arc listed a s coming from the drift, 

however, as these deposits QrO their ultimate sourco beds. The 

spring waters aro ns a wholo ovon loss highly mineralized than tho 

well waters. Most of them nre r eported QS being soft and of 

oxccllont qunlity for all farm requiromonts. 

At sovernl plncos in the township either inndoquato 

supplies or no water has boon located in tho unconsolidated deposits, 

and tho residents have boon obliged to sink wells to groator depths 

into tho Cypress Hills formation, whore sntisfuctory yields arc 

obtained. Thor0 wells, situntod in sections 2, 3, 7, and 23, 
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rr..ngo in depth from 65 to 88 foot. Tho wnter-boo.ring beds consist 

of snnd or sandstono, and loosely consolidated gravel. The wator 

is hard, o.nd is quite suitnblo for tho domestic drinking supply. 

Similc.r aquifers no doubt occur in the unoxplorod r.ror...s . Tho base 

of tho Cypress Hills forIIU'.tion is thought to lio nt o.n olov~tion of 

about 3,500 feet above sea-level, although it may vary somewhat in 

differerrt localities. 

The Ravenscrag formation underlies the Cypress Hills beds 

and is believed to immediately underlie the drift on the lower slopes 

in the northern and northwestern parts of the township. This for-

mation is also a potential source of water supply, although to date 

there has been no need of sinking wells sufficiently deep to tap the 

beds in this formation, Springs and aquifers in the drift deposits 

provide adequate supplies on the lowlands, and on the upper benches 

water may be obtained from the aquifers in the underlying Cypress 

Hills formation. 

Township 9, Rango 24 

This township is largely given over to range land, owing 

to the irregular topography existing throughout most of the area. 

Farms are confined almost entirely to the moderately rolling to 

level benchland, extending along the southern border at an average 

elevation of about 3,950 foot above soa-levol. Tho central part 

of the township is dissected by wide , flat-bottomed valleys. In the 

northern third tho surface slopes abruptly to the northwest and 

northeast, from an elevation of about 3,800 foot above soa-lovel, 

to elevations of 3,300 foot or slightly loss in the northern corners 

of the township. 

Springs that flow from th~ coulco banks arc tho chief source 

of 'Wlter s·upply in the central and northern part of tho area. In the 

southern sections, wells provide water from both tho glacial drift 

and the underlying bedrock. 



The thickness of the drift in the southern part of the 

township is estimated at 20 to 40 feet, which thickness is probably 

not greatly exceeded in other parts of the area. The drift consists 

largely of boulder clay that is interspersed with, and in many places 

underlain by, beds of sand and gravel. These porous beds are water 

bearing at some places, although no large yields have been obtained. 

This is probably due to the pervious character of the underlying 

bedrock which permits the water in the drift to seep downward. 

Springs flowing from the drift gravel in sections 15, 16, and 22, 

in tho central part of tho township and at many places along the 

steep slopes in the northern part, arc believed to bo formed by 

seepage from tho bedrock. Those waters arc soft to moderately hard 

and are of excellent quality for household uso. 

Only throe walls, situated in tho southwestern part of the 

township, are roportod to be producing from tho Cypress Hills for­

mation. This formation embraces tho bedrock of tho uplands and 

extends down tho northern slopos to an elevation of about 31 650 

feet above soa-lovol. Wolls situated in sections 5, 6, and 7 struck 

water in these beds at depths of 48, 45, and 30 feet, respectively. 

The supply obtained in the 30-foot well is inadequate, but no doubt 

could be increased by deepening the well. The occurrence of the 

above-mentioned springs suggests the prevalence of these aquifers 

throughout the uplands. 

The Ravenscrag formation underlying the Cypress Hills 

formation is also thought to be water bearing. This formation is 

thought to have a thickness of about 250 feet, and extends down to 

an elevation of about 3,400 feet above sea-level, and thus it 

underlies tho drift on tho lower slopos in tho northwestern and 

northeastern corners of tho township. This formation may also be 

water bearing, although wells of 250 and 400 feet would be required 

to tap the nquifors in this formation throughout most of the uplands. 

Tho Fastend fcrmation bolow tho Ravonscrag is thought to underlie 
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the drift in sections 31 and 32, at elevations below 3,400 feet above 

sea-level. The ground water conditions existing in this formation 

are unknown, but it is improbable that the formation will ever be 

extensively prospected for water, since the overlying drift is 

expected to contain ample supplies of water for the requirements of 

this locality. 
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL 
MUNICIPALITY OF NO, 80, SASKATCHEWAN 

West of 3rd mer. 

Township 
ful.nge 

Total No . of Wells in Townshi£ 

No. of wells in bedrock 

No. of wells in glacial drift 

No , of wells in alluvium 

Permanencx of Water Supply 

No , with permanent supply 

No . with intermittent supply 

No. dry holes 

T.YJ2es of Wells 

No. of flowing artesian wells 

No. of non-flowing artesian wells 

No. of non-artesian wells 

Quality of Water 

No . with hard water 

No. with soft water 

No. with salty water 

No. with "alkaline" water 

De..E_ths of Wells 

No. from 0 to 50 feet deep 

No . from 51 to 100 feet deep 

No. from 101 to 150 feet deep 

No, from 151 to 200 feet deep 

No . from 201 to 500 feet deep 

No. from 501 to 1 , 000 feet deep 

No. over 1,000 feet deep 

How the Water is used 

No. usable for domestic purposes 

No, not usable for domestic purposes 

No. usable for stock 

No. not usable for stock 

Suf f ic ienc_y _Q_f Water SuJ?.Ely 

No. sufficient for domestic needs 

No. insufficient for domestic needs 

No. sufficient for stock needs 

No. insufficient for stock needs 

7 7 7 8 8 8 9 9 9 
22 23 24 22 23 24 22 23 24 

Total No.~, 
in Muni­
cipality _/ 

19 15' 18 19 28 21 28 i9 12 199 

7 9 9 16 2 i 9 20 6 i 102 

10 2 6 0 r) 9 8 i2 9 81 
- -·--l---'-·1--~~ ................ _..""-'--l--'~--=---

2 4 i i 0 i 0 l 0 

I 
I 

10 15' 16 19 28 18 27 i5' 10 

9 0 1 0 0 l 1 4 2 

0 0 1 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 8 0 0 

1 4 3 10 20 4 

i 14 16 18 24 18 18 19 8 

0 0 0 0 0 0 1 0 0 0 

0 0 0 0 0 0 0 0 0 

I 
I 

16 

178 

20 

1 

0 

9 

60 

138 

0 

0 

is I 6 1 i 12 18 19 ls iJ-1-1_0 __ 14_4 __ 

0 8 s 1 8 1 3 6 2 i4 

0 1 0 i 2 1 9 0 0 16 

1 o o i o o 1 o o 1 I 
,__~o..._.o:..t-~o_.._o;;..~~o"-+-~o~o'"+_o'-+-~0--1-~--'o'--~ 

I i--o..__o"-t-_o-+--~o..-o ___ o ___ o ___ o...-_o-1-~--o~~' 

0 0 0 0 0 0 0 0 0 0 

11 15' 16 18 28 21 26 i5' 12 182 
~--· 

8 o l 1 a o 2 4 o 16 I 
+---1-'""'"-t--"--t---t--t---r---t--t-----T--~--

0 0 0 0 0 0 1 0 0 1 

10 15' 16 19 27 18 27 i5' 10 177 

9 0 1 0 1 l 1 4 2 21 

9 11 16 17 25' 14 22 29 9 

46 



ANALYSES Arr QUALITY OF WATER 

Genoral Statement 

Srunples of water from representative wells in surface 

deposits and bedrock wore taken for analyses. Except as 

otherwise stated in the table of analyses tho samples were 

analysed in the laboratory of tho Borings Division of tho 

Goological Survey by the usual standard methods . Tho 

quantities of the following constituents were determinedJ 

total dissolved mineral solids , calcium oxide, magnesium 

oxide, sodium oxido by difference, sulphate, chloride , and 

alkalinity. The alkalinity referred to here is tho calcium 

carbonate equivalent of all ~cid used in neutralizing the 

carbonates of sodium, calcium, and magnesium. The results of 

the an~lyses arc given in parts per million--that is, parts 

by weight of the constituents in 1,000,000 parts of water; 

for example , 1 ounce of material dissolved in 10 gallons of 

water is equal to 625 parts per million . The samples were 

not exomined for bacteria, and thus a water that may be 

tenned suitable for use on the basis of its mineral salt 

content might be condemned on account of its bacteria content. 

Waters that are high in bacteria content have usually been 

polluted by surface waters . 

Total Dissolved Mineral Solids 

The term 11total dissolved mineral solids" as here 

used refers to the residue remaining when a srunple of water 

is evaporated to dryness, It is generally considered that 

waters that have loss than 1,000 parts per million of dissolved 

solids are suitable for ordinary uses, but in the Prairie 

Provinces .this figure is often. exceeded. Nearly all waters 

that contain more --than )._,-000 po.rts por million of total solids 

have a taste duo to the dissolvcd--mine.raLJnatter. Residents 



accustomed to the waters may use those that have much moro 

than 1,000 parts per million of dissolved solids without any 

marked inconveni ence , although most persons not used to highl y 

mineralized wate r would find such waters highly objectionable. 

Mineral Substances Present 

Calcium and Magnes ium 

The calcium (Ca) and magne sium (Mg) content of water 

is dissolved f rom roc ks and soils, but mostly from limestone , 

dolomite, and gypsum. The calcium and magnesium salts impart 

hardness to water . The magnesium salts are laxative, 

especially magnesium sulphate (Epsom salts, MgS04), and they 

a r e more detrimental to heal th than the lime or calcium salts. 

The calcium sal ts have no laxative or other deleterious 

effects. The scale f ound on the inside of steam boilders and 

tea-kettles is formed f rom these mine r al sal ts . 

Sodium 

The salts of sodium a re next in importance to those 

of calcium and magnes ium. Of these , s odium sulphate (Glauber ' s 

salt , Na2so4) is usually in exces s of sodium chloride (common 

salt , NaCl) . These sodium salts a r e dissolved f rom rocks and 

soi l s . When the r e i s a large amount of sodium sulphate present 

the water is laxative and unfit fo r domestic use . Sodium 

carbonate (No.
2
co3) "black a l kali 11

,, sodium sul phate "white 

alkali", o.nd sodium chloride are i njurious to Yegetation. 

Sulphates 

Sulphates (so4 ) are ono of the common constituents of 

natural water . The sulphe.te salts most commonly f ound a r e 

sodium sulphata,. magnesium sulphate , o.nd calcium -sulphate- (CaS04). 

When the water contains l a rge quantities of the sulphate of 

sodium it is injurious to vegetation. 



Chlorides 

Chlorides are common constituents of all natural water 

and are dissolved in small quantities from rocks. They usually 

occur as sodium chloride and if the quantity of salt is much 

over 400 parts per million the water ho.s a brackish ta.steo 

Iron 

Iron (Fe) is dissolved from many rocks and the surface 

deposits derived from them, and also from we l l casings , water 

pipes , and other fixtures. More than 0.1 part per million 

of iron in solution will settle as a red precipitate upon 

exposure to the air , A water that contains a considerable 

amount of iron will stain porcelain, enamelled ware , and 

clothing that is washed in it, and when used for drinking 

purposes has a tendency to cause constipation, but the iron 

can be almost completely removed by aeration and filtration 

of the water . 

Hardness 

Calcium and magnesium salts i mpart hardness to water , 

Hardness of water is commonly recognized by its &oap-de.s.t.r.o~~ng 

powers as shovvn by the difficulty of obtaining lathe r with soa~ . 

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

its original state . Total hardness is divided into "permanent 

hardness" and "temporary hardness" . Permanent he.rdness is the 

harrJ.ness of the water remaining after the sample has. been boiled 

and it represents the a.mount of mineral salts that cannot be 

removed by boiling . Temporary hardness is the difference 

between the total hardness and the permanent hardness and 

ropresents the amount of mineral salts that can be removed by 

boiling . Temporary hardness is due mainly to the bicarbonates of 

calcium and magnesium and iron, and permanent hardness to the sulphatea~_ 

and chlorides -of -calc il.llD.------8.IlcL.m.agne-aium..._ The-pe rmo.nent--hn.rdne ss 



can be partly eliminated by adding simple chemical softeners 

such as arnrr1onia or sodium carbonate, or many prepared softeners. 

Water that contains a large amount of sodium carbonate and 

small amounts of calcium and magnesium salts ia soft, but if 

the calcium and magnesium salts are present in large amounts 

the water is hard. Water that has a total hardness of 300 

parts per million or more is usually classed as excessively 

hard . Many of the Saskatchewon water samples have a total 

hardness greatly in excess of 300 parts per million; when the 

total hardness exceeded 3,000 parts per million no exact 

hardness determination was mo.de, Also no determination for 

temporary hardness was made on waters having a total hardness 

less than 50 parts per million, As the determinations of the 

soap hardness in some cases were made after the samples had 

been stored for some time, the temporary hardness of some of 

the waters as they come from the wells probably is higher than 

tha~ given in the table of analyses . 
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Water From the Unconsolidated Deposits 

No samples of water were taken for analysis from the 

unconsolidated deposits in this municipality by the Geological 

Survey. The following discussion of the general characteristics of 

these waters is based upon opinions of the residents, and upon 

analyses of water from the unconsolidated deposits in adjoining 

municipalities where the source beds are somewhat similar. In 

general, water from both the unconsolidated deposits and from the 

bedrock in this municipality is superior in quality to waters from 

most other municipalities in southern Saskatchewan. 

All waters obtained from the stream deposits apparently 

contain very small concentrations of mineral salts in solution, 

and most of them are soft or only moderately hard . This type of 

water is expected to be fairly general throughout the municipality, 

since the stream sediments consist largely of gravels containing 

relatively srmll amounts of the readily soluble salts. The spring 

waters that seep from the bedrock on the sides of the couJ:Ges are 

the chief source of the water that occurs in the stream sediments. 

These waters are relatively pure when first entering the sediments, 

and owing to their fairly rapid circulation through the gravels are 

afforded little opportunity of taking up soluble salts in solution . 

In the finer stream sediments, such as occur in the lower 

reaches of the North Branch of Frenchman River and Fairwell Creek 

valleys, the waters may contain greater mineral salt concentrations, 

for thorc tho sediments arc derived partly from tho marino shales of 

tho Bcarpaw and Ea.stand bods, and contain fairly large amounts of 

readily soluble salts . Tho slower water circulation through tho 

fine sediments also tends to a greater concentration of salts, It is 

doubtful, however, if these ·waters arc at any place so highly 

mineralized as to prohibit their use in the household . 

Tho glacial drift waters are also characterized by a low 

mineral salt content. Tho boulder clay is usually regarded as tho 

chief source of most of the objectionable salts found in the ground 
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waters at shallow depths. In this municipality, however, the drift 

is more porous and contains loss clay than that commonly found on the 

lower plains. The underlying bedrock is also porous, allowing a 

fairly free downward percolation of ground waters, thus causing 

removal of much of the readily soluble salts. Waters obtained from 

tho drift deposits arc invariably of good quality, and at most places 

they are roportod to be soft. 

Water from tho Bedrock 

Waters obtained from tho Cypress Hills formation in 

various parts of tho municipality contain very small quant it ios of mineral 

salts in solution. The sediments comprising tho formation aro 

composed largely of sand and boulders of quartzite, cemented in 

places by a carbonate comont. Tho carbonates are tho only readily 

soluble salts present, and form tho chief constituonts in waters 

from this formation, The three analyses listed in tho accompanying 

table are of water from tho Cypross Hills bods, Tho carbonates of 

calcium (Caco3 ) and magnesium (Mgco3 ) arc present in tho greatest 

abundance, with calcium carbonate forming the predominant salt. 

Those compounds are tasteless, nnd are regarded as harmless, although 

they contribute to tho hardness of tho water; a large part of this 

hardness is temporary and is removable by boiling, Tho magnesium 

sulphate (MgS04) or Epsom salts, if present in largo quantities 

imparts a laxative offect to drinking water. It is present hero in 

such small quantities as to be harmless, although it contributes 

slightly to tho permanent hardness of tho water. 

As only a fow wells tap aquifers in the Ravenscrng for­

mation, its waters are not so well known as those of the upper 

formation. Whore obtained, these waters are not noticeably different 

from those of the Cypress Hills formation, although they may contain 

slightly greater concentrations of mineral salts. It is doubtful., 

however, if at any place water will be obtained from the Ravenscrag 

with a concentration sufficiently great to render it unsuitable for 

domestic use, 
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The Eastend and Bearpaw formations in rmny places yield 

waters containing noticeable amounts of the objectionable sulphate 

salts, but their waters are so variable that it is impossible to 

predict the type to be expected in any one locality. As a rule, 

waters from greater depths in the Bearpaw formation become increasingly 

more highly mineralized, and the small seepages derivable from the 

compact shales may be unfit for any farm use, due to the presence 

of large amounts of sulphato salts and common salt in solution. 

Fortunately, deep drilling in tho Bearpa.w formation is not necessary 

in this municipality, as largo supplies of water of better quality 

are available at shallower depths. 
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