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GROUND WATER RESOURCES OF THE RURAL MUNIC IPLLI TY 
OF EYEBROW, NO . 193 

SASKAT CHE\11fil.N 

INTRODUCTION 

Lo.ck of r a infall during the year s 1930 to 1934 over 

a l ar ge po.rt of the Pro.irie Pr ovinces broubht a.bout an acute 

shortage b ot h in the l ar ger supplies of surface wo.ter used f or 

irrigation pur po ses and the smaller supplie s of gr ound wo.t er 

r equired for domest ic and stock- r o.is i ng purposes by settlers , 

village s , and Indio.n r e serves . Tho drought condit i ons r esulted 

in r epeo.ted crop f a ilures , and in o. l o.r go numb er of fo.rms in the 

acute dr ought ar eas of So.slmtchewo.n o.nd Alb cr tt:1. being o.bo.ndoned . 

In an effort t o r elieve t he seri ous s ituo.tion o. number of specio.l 

studie s of the water pr ob l em ....-ra r e begun by both Federal and 

Provincio.l Gover nments o.nd a llied orgo.ni zat ion s . Tho Fedoro.l 

Depar tment of Agricu l tur e undertook runong other pha ses of the 

drought problem an invest igation i nto the existing supplies of 

surface wat er , their conser vo.t i on by meo.ns of do.ms o.nd dug- outs , 

and how they could b e ma.de 1nore generally c..vr"ilab l e f or irrigation . 

The Geol ogica l Sur vey of the Fcder o. l Department of Mi nos b egan 

t:1.n extensive study of the under gr ound v•o.tor conditions of southern 

Saskatchewan, thi s we.tor be i ng used pr incipally f or domest ic o.nd 

stock- r aising pur poses . For muny yeo.r s past the water pr ob l ems 

in this and other provinces of Canada have engaged the att ention 

of the Geol ogical Survey, and consider o.ble informat i on had alr eo.dy 

b een co l l ected . A number of short r eports dealing with tho gr ound 

water conditions of spec i al ar on s in Manit oba, Saskatchewan and 

Alberta have been published by both the Fecler t:1. l and Provincia l 

Geol ogica l Surv0ys, but no systematic study of the gr ound water 

r esource s ha s been m~de up to the present . 

Fiel d Work 

The senior author was in charge of t his investigation 

and wa s instructed to cover as much of the t erritory as possible 

in the season . To e ff ect this it wa s decided to mainto.in an 
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office at Regina and t o have a l ar ge party cons isting of twenty­

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

respective areas and visit ever y farm. In order that the 

information gathered by these different party units would be as 

1Jomplete and uniform as pos sible a questionnaire was prepared on 

which oould be tabulated .an.swer-s--to all the essential questions 

required for a detailed study of the ground water conditions. An 

effort was made i n the fie l d by each party unit to fill in the 

quoet±onnn.ire as complete l y as possible . In many instances, 

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

resident had l i ttle or no knowl edge of the character of t he water­

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

completed the survey of a township the set of questionnaires and 

a report describing the characteristic features pertaini ng to the 

underground wat.er conditions were mailed to the fi eld office . 

Messr s . D. C. Maddox, F .H. Edmunds , H.H. Beach, H.N. Hainstock, 

R.D. MacDonald, and D .. P. Goodal l n.cted -as superv:i.sor&-in jns~ 

ing the work of the field uni ts p 

During the field season an area of 80, 000 square miles, 

comprising 2, 200 tovmships, was systematically examined, and 

r ecords of approximatel y 60~000 wel l s wer e obtained, together 

with water samples for analyses obtained from 720 representative 

wells . These are systematically classified so ~hat information 

pertaining to any wel l may be r eadily consul ted . These records 

are supplemented by a set of 24 sectional sheets which cover all 

of southern Saskatchewan north to include township 32 . Each 

sectional sheet comprises 120 townships . On t hese are indicated 

by symbol the location,1 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. great mas s of detai l ed 

i nfor mation is out of t he question . This forms t he per manent 

r ecor d of the Geo l ogi cal Survey . It is highly desirab le , 

however , that a di r;est of t he essential i nformation pertai ning 

to the gr ound wat er cond5.tions of each municipality be furnished 

in convenient form to the municipality offices , to certa in 

Provincial and Federal depar tment s , and to al lied or g;anizations , 

at which centr es it will be poss i bl e for any r e sident of the 

rnunicipality or other par ty interested in a~y particular area to 

consult t hese r eports . Should anyone find t hat he requires more 

detail ed dat a t han that contained i n t he r eport such additiona l 

information as the Geological Sur vey possesses can be procured on 

application to the Dir ector~ Bu:C"eau of Economic Geo logy, 

Department of Mi nes : Ottawa . In maki ng such request t he appl icant 

should indicat e the exact location of the a r ea by giving the 

quarter section, township, r ange and meridian 0 

The r eports have been pr epar ed principally for farm 

residents, municipa l bodi e s .• and ·well drillere who are either 

contemplating sinki ng a wel l for the first time or considering 

de epeni ng their well to a lower horizon in order to obt a in a 

mor e abundant supply of water . I n describing the water and 

geological conditions a certa i n number of technical terms must 

of necessity be u sed ~ and i n case the r eader should not be 

farniliar with them t heir meaninr;s have been defined in the 

gl ossar y . 

How to Use t he Report 

It is advi sable that anyone desiring vrat er i nformation 

per taining to a particular section of t he municipality r ead over 

first t he section dealing with the municipality as a whole , a s by 

so do i ng he will be in a much better pos ition to understand t he 

s ection of the r eport dealing with the ground water condition s of 



t he o.r oo. in which ho is po.rticul o.r l y i ntero stod . As ho reads tho 

toxt he shou ld keep open befor e him for constant r efer ence the 

o.ccompo.nying mo.p of the munic i pality on which o.re two figur es , one 

showi ng the surface o.nd bedrock geo lo gy of the o.r ea as they affect 

the ,round wo.t er supply, and. tho oth0r the r elief and tho l ocat i on 

o.nd type of wc..tor we lls . Tho lo.nd r elief is shown by means of 

lines of equo. l elevo.tion, termed 11 contours 11
, whi ch lio gener al ly 

o.t vortico. l i ntervo.ls of 50 f eet . Tho elevation above seo.- level 

of each fourth line is indicated on the map . The statistica l 

summary that fol l ows the text gives at a glance the ma i n character­

i stics of the wells in each township of the municj_pality and of the 

munic i pality as a whole as listed undP-r the various sub - headings . 

This is followed by a section dea ling with the analyses and quality 

of the water derived f r om the unconsolidated deposits and from 

bedrock . The table of well recordG gives the detai l ed information 

pert aininr, t o each well . In this are tabul ated the altitude of the 

vvell , its depth , the height to whi ch the vmter will rise , and the 

elevation of the water hor izon . The wel l s are grouped in the table 

by tovmships and are nurnb0r ed f r om the lower right cor ner of the 

township westward and northward , and the location of each well by 

its quarter se ct ion i s given . The e l evations used were determtned 

by aneroid barometer and were che cked f r equent l y by el evations on the 

published maps or by i nstrument eu:::-voys ~ 

Where the r;round surface of an area is comparative l y 

flat an effort has boon made to indicate the position of the 

water - bearing horizon in feet be low the surface . In r olling 

country where there is a considerabl e differ ence of elevation within 

short distance s a uniform f i gure for the clepth to the wator horizon 

is not gener al ly possible . I t then becomes necessary to indicate the 

position i n terms of the elevation of a water- bearing bod in feet 

above sea-leve l . 



- 5-

Should ono do3ire to acc0rtaiii a t any l ocation at whi ch 

no we l l h&.s as yet been sup_l.\: , the approximate dopth at wh i • h a 

particular -_.rater -bearin~ hm·izon can be reach0d it is r,ecessary 

to know two things-- fj_rst , the elevation of the lrmd surf8.ce , and 

second : the probable ele>vation of ·i:;he v;ater - bon.rinr; bed , or 

a.~uifer . The elevation of the lq~1d surfac·'.l can b 1.3 0bhd.i1ed by 

noting ·cho position of the well ni te on the uap , Fit;ure 2 , -:ri th 

r espect to the two boundinr; c '~n1tour lines ui' 1'_novm elova.tion, 

and estimating; either ho<'r f8.r above the lowGr , or l:.ow far below 

the upper , control elevation linG tbG ·well site lies . The 

appr oxime.te elevation of the 7m.ter - bearing horizon at the vrell 

site ca.11 be obtained by :r:w·cing on the tabl.0
1 

of well records the 

e l evation of the horizon i n the wells adjacent to t b:: propc sr.;d 

l ocati on and from t he range of e l evations f:_ivon 8.nd the relative 

positions of the wells shovm on the mc.p to se lect 1·rhat appears to 

be its most probable olevatio!l o..t t he now w0ll site . Havi11g 

de-terrnined this elevation th8 depth that it is ne cessary to sink 

i n order to tap it is t };o difference between its 0lev11tion and the 

e l evation of the land surface . This !P.ethod is esl}ecially applicab l e 

when the water - bear ing horizon is in bedrock . I::i u 2'.l consolidated 

depos i ts the water horizon either conforms to the ro l l ing land 

surface or occur s in isolated sr.nd bods at various hor i zons t hat 

do n ot form a cont i nuous v-rater- bearing bed oYer a laq:;e srea . Care 

should be taken in maki ng any calculn.tio::J.s fer depth of water- bear i ng 

h orizons to bo sure that the elevat ion s selected for the determi na­

tions occur in the same geologic:d horizon, that is they should be 

e i ther all in glacial drift or in the same bedrock formation . 

The table of' well records also contains note s on tho 

_temper ature , quQlity- , and quantity of the ·water being obtained f r om 

the various 'NGlls , and fror.l this it is possible to draw reasonabl e 

c onc l usions as to the character and quanti;cy of the wnter l i ke l y 

t o be encountered at the proposed we l l site . 
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Gl ossary of Ter ms Used 

Alluvium . Deposits of ear th , silt , sand o.nd gr ave l , 

o.nd ot h0r t r o.nsport0d no.terio.l l o. id down by rivers, floods , or 

other causes upon l o.nd thut has been submorgod b onGP .. th the 

. wo.t ors of l akes or rivers . 

Aquifer . Lay ors or pockets of ;mtor- b ea:ring s~1.ncl 

or gr avel tho.t occur in un.consob.do.tcxl deposits or as bods 

forming ro.rt of 0. bedr ock format i on. 

Buried Pr o ·~ glac i o. l 8_tr oo.m Chan.YJ.0 l s . A chcmnol carved 

into the bedrock by a str er .. m bGfor o the o.dvance of -the continent a l 

ic e - shoot , and subsoquentl;y oitlrnr p['.Tt l y or wholly fi::.l ed in 

by 30.nds, gr avels , and boulder clay deposited by the ice- sheet 

or l o.tor o.goncios . 

~edrock . Bedrock, as hero used , r efer s to deposits of 

grave l , sand , silt , and marl tho.t h::wo b oon l aid down by the 

agency of wator m1d which through C\. l ong period of time and the 

v:o i ght of the over lying sediments hCt.ve become cemented i nto a 

solid r ock . 

Coo.l Seam. The scl.1Ilo c..s a con.l bed . A deposit of 

carbonaceous material formed from the r rnnai n s of phr~1ts by 

partial decomposition and burial . 

Contour . A line on a map joi ning points that have 

the s3111C e l evation above sea- l evel. 

Cont i nental Ic e._ sheet. The gr eo.t ice- sheet that 

covered most of the surface of Co.no.do. mflny thousands of years 

ago . 

Esca r pment . A cliff or c.. r e lo.tive ly steep slope 

separating l eve l or gontly sloping ~reas . 

Flood- plain . A flat section in a river va lley that is 

covered by water when the river is in flood . 
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Glacial Drift . The loo se , unconsolidated surface 

deposits of sand, gr ave l , and clay,, or a mi xtur e of those ,, 

that were do posited by tho cont.inentn.l ice- shoot . Clay 

containing b oulder s forms po.rt of tho drift and is r eferr ed 

to as glacial till or boulder clay . The glaci cc l drift occur s 

in several forms: 

1 . Ground Moraine . A boulder clay or till pln.in 

(include s a r eas whor e tho glaci al drift is very thi n and the 

surface uneven) . 

country formed by glacial drift tl;lat vms l a id dovm t:\t the 

no..rgin of the continental ice- shoot during its r etr eat . The 

surface is characterized by irregular hil l s and undrainod 

basins . 

3 . Glacial Outwash . Sand and gr avel plains or 

do l tas formed by str oruns tha:t i ssuod from thu continental 

ice- si1eet . 

4 . Glacial Lako Deposits . Sand and clay pl a ins 

formed in glt:l.c i al lakes during the retroo..t of the ico-sheot . 

Ground v'fo .. t or . Sub- surface water , or water that 

occurs below the sur fc,ce of the lo.nd . 

Hydrostatic Pr essur e . The pr essure exerted by the 

water at any given point . It is duo mainly to the weight of 

the column of water occurring o.t higher l evels in the same 

aquifer or vra.tor -bearing bed . 

Impervious or ImpGrmeo.b l e . Beds , such as fine clays 

or shn.le , ar c considered to be impervi ous or impermeabl e ,, when 

they do not iier mit of th0 passo.ge or movement of the ground wa.ter. 

Pervious or Permec..blo . Beds o..ro pervi ous when they 

permit of tlw passage or movement of ground water• as for example 

por ous sands , gravel , and sc..ndstone . 

Potabl e . Suitable f or crinking . 



- 8 -

Pr o- gl o.c i o.l Lcmd Surfc.cc . Th., surfr.c o of the lo.nd 

b0for o it no.s covered hy tho continont a.l ice - shoot . 

Rocont Deposits . D0posits thut hc.vo beon laicl dm;m 

by the o.gencie o of \Y8.ter o.nd wine'.. s ine o the di so.ppen.rn....-rico of the 

continonto.l ico- shoet . 

Unconsolidated Doposits ._ Tho r•u:mtlc or covering of 

a lluviun :;,nc~ r,1.o.ciccl Jrift consisting of J. ooso so.nd , gntv0l, 

clo.y, o.nd b oulder s tho.t overlie the bedrock . 

Wc.ter Tab l e . The upper limit of the pccrt of the 

gr ound ·whol ly so.turo..ted ni th we.tor . This nC\.y be very noo.r the 

surface or mC\.ny feet bolovv it • . 

Well s . Hol es sunk into the oo.rth S(J n.s to r va.ch a. 

supply. of v·mtor . When no wo.tor i s obtained they c.r o r eferr ed 

to o.s dry holes . _ Wol l s in which v10.tor i s oncount or od a.re of 

thr oe classes . 

(1) Woll s in Y:hich th t.: vmtor is under sufficient 

pr essur e to flow o.bovo the ourfc,co of the grounLl . These c.re 

co.ll 0cl Flowing Ar tesif.'-..11 ·wells . 

(2) Woll s J.n which the wo.tor is under pr essur e but 

docs not 1~iso t o the surfo.ce . Thoso wells o.r o cr~lled 1Tcn-Fl owing 

Arte siun Wells . 

(3) Well s i n v;hich the wc,tcr does not rise above the 

water to.blo . The s e wells ur o co.llod Non- Artesia.n ·wel l s . 

Wo.ter - bearing Horizon . A lr\yor in eith0r unconsolidated 

deposits or in bedrock formo.tions tho.t is water - bearing; same as 

n.quifer . 

Zono of Saturation . An o.r ea in vvhich the permeable 

roc~s arc saturc.ted with water that wi ll move under ordinary 

hydrosto.ti c pros sure . 



- 9 -

No..nies o.nd Dosc:::-ipti on s of Goolog, i c fl. l Forrno.ti ons , 
- - - - - Referrerlto .. l n These Repor ts 

Wood Mounto.in Fon:ntion . Th.; loco.l nru11e given t o n serie s 

of gr ::w e l o.n cl thin so.nd becls Hhi ch havo D. nm:inum t hickne ss of 50 

f eet _, o.nd 1;,-hich occurs as isolo.ted pc..tclrns on t ho hi gher e l evc..t i ons 

of Wood mountain . Th ey are the youngest of the consol ido.tod rocks 

and , wher e pr esent , r est upon the beds of the Ravcnscr ag fo r mat i on . 

ser i es of conglomer ates rutd s and beds occurrine; in the southwest 

corner of .So.skn:cchoi;v~-u1 ~ vrhir~h rests upon t h e R.avcmscrag or older 

fo r mo.tions . The "chickn ess of thi s fo r mation varies from 30 to 

125 feet . 

~\aven~craJL_l'.:_orma.t_:!:on . The loca l no.me given to a thick 

series of light- c oloured sandstones and c;halos containing one or 

mor e thick l ignite c onl se ~cms . Thi::; fo r mation v o.ri es f r om 500 to 

1 ., 000 f eet in t h ick:J.1oss , and cov ers a large po.rt of sout hern 

Sa skc.tchovran . The pr incipaJ. c oal depos its of the prov ince occur 

in t!1i s fo r mo.tion s 

Whitemud For mo.t i on . The loca l name gi ven to a series of 

white , grey , and buff co l oured clo.ys and sands that v aries in 

thi ckne ss from 10 to 75 foet o The base of this f or mation gr o.des 

i n places i nto a coar se , limy snnc ho.ving a mo.:dmum thickness of 

40 f eet . 

Eastend Format i on . The l oca l nrune given to a ser i es of 

f i ne- gr ained sands and silts . It has b oon r ecogn i zed at various 

local ities over tho southern part of th0 pr ovince , f r om the Al b erta 

boundar y east t c the easte r n e scarpment of the Mis souri coteau . The 

The thickness of the for mation se l dom exceeds 40 feet . 

Ivhrine Sha l e Formr'..t i on . The general name given to the 

thi ck deposit of incoh er ori.t , <lark gr ey to dark brovmish gr ey., 

plastic shales , which weather light gr ey to buff in pl aces . I t 

fo r ms the uppermost bedrock formation over the gr eater part of 

easter n and centr a l Saskatchewan . In the western part of the 

pr ovince it consists of a series of dar k shales t ermed t he Bear paw 

fo r mat i on , Thi s i s underla i n by n. s er i os of sc.nds , shal es , a..'1.d 

coal seams _, knovm as the Belly River format i on ., 
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WATER-BEA."R. ING HORIZONS OF THE MUNICIPALITY 

Tl10 rural muni c i pality of Eyebrow occupies nine townships 

do s cri.bed n.s tovmsh ips 1 9, 20, and 21, ranges 1, 2, and 3, west of 

tho 3rd mer id:i.o.n. The cent re of the municipality is loc1:1ted approx­

imate l y 36 mile s n or thwest of Moo s e J aw. The valley of Thunder 

cre ek po.s sec in a north co.st and t h en in a northwest direction through 

the s outher n pa r t of t he rr:J.nicipality. Eyebrow hills o.re in the 

nor th- cent::- n.: part and the Mi ss ouri c otea u e xtends into the north­

west ern par t o Dra i nage i n t he southern part is to Thunder creek 

and j_n t he nor thern par ·c to Qu 1Appelle v a lley, but there are no 

pe::mancnt strca..rn.s i n the munic i pality. Elevati ons range from a 

lit tl e l o s s t han 1 , 850 feet above sea-level in a low, flat urea 

of ab out 2 squa r e miles .. appar ent ly an old lake bottom, in the 

sontheast corn er of t~e mtmicipal i t y, to a little over 2,250 feet 

ab ov e sea- l e7ol in t he ncoteau1
? r egi on in the southwest corner. 

Water-bearing Hori zon s i~ the Unconsolidated Deposits 

A l a r ge pa.".'~ of t he municipality is covered by glacial 

dr i f t , tiE, or b oulder c l ay whi ch was deposited by the continental 

ice - sheet during i ts southwar d advanc e over the district. Ground 

•vat er in the b oulder clay 5- s obt P.ined from lenses or ln.yers of sand 

and grav e l w:i:1ich are i1sua lly small in extent and erratic in 

distr ibutionc The mor ainal type of gl a cia l deposits is thought 

to have b een for :'.:led dur ing tempor r.tr y halts in the melting back of 

the ic e- she c·:~ or at the farthest limit of its a dvance. Such 

mora.i nal e;l n.cic\.l depos i ts o..r e f ound in this municipality in the 

"Cot eat!. 11 cot:~1try in the s oc;.t hwe st, and in two cletnched areas the 

long axe s of ·whi ch pass i n a nor thwo sterly direction through the 

mun ici:;iality from a poi nt abo'.lt a :m:i.l e north of Lake valley to n 

p oi nt about 3 mile s southwest of t h e northwest corner of the 

mu::iicip3.lity. The mm'a:~..na1 deposi t s a.r e generally similar to 

that of the b')uldor clay , l:,ut t he surfa ce is usually more hilly 

and t ho dr ainage i::.1 t:: e belts i s le s s well developed than in the 
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boulder cln.y n.ren.s; g:!'.'mmd wn.t er occurrences o.rc like those of 

the b oulder cJ.o.y. In the southwost qun.rter of the municipality 

ther e a::-e two m:in.ll o.reo..s unde:!'ln.in by sa.nd and gro.vel that was 

washed out L~or.i the 11 co·cenu 11
; i n these deposits water will 

probab ly be found n.t slight depths. In the southeo.st there is o. 

consider able aren. on bo·ch sides of the valley of Thunder creek 

tho.t is underlain by cl n.y thn.t was deposited in lakes formed 

during the mo~ting of the i ce -sheet. I n the northeast corner of 

the municipa.J.ity tho1·0 j_ s o.lso a small a rea of this clay. The 

l ake clay urna, ly ccr-.i:;o.:i.nn little sn.nd and is a poor source of 

gr ound water$ but ·cho l o..ke cln.y deposit s in this municipality o.ro 

mn.rgina l c.nd F-o.y contain sn.ndy beds , s o thn.t the conditions for 

gr ound wn.ter o.re more fo.vou:..~o..b l e tho.n in the c entrn.l parts of a 

lake bo.si n. The western part of the valley of Thunder creek is 

under lo.in by stream depos i ts of sand, silt, and gravel. From a 

po i nt about 3 miles west of Eskbank this va lley is underlo.in by 

boti.l der clay that ho.s been moclified by wo.ve a ction of o. glacial 

l ake, the fine mo.-corial having been washed o.wo.y or mixed with silt 

or fine so.nd. 

'1':1e dist:·ibuti or.. of the wo.tor-ben.ring so.nd and gravel 

in the uncon sol ido.ted deposits is so irregular tho.t no well- .def'ined 

wo.ter horizon that extends over a lar ge part of the municipality 

exists. Gro md -,v.::i:ter h o:ciznns of smn.11 extent are described under 

the t o,rnshi ps in v:hich they occur . The thickness of the drift is 

known onl y ~!_ :.-:. a few w-:JlJ.s . In township 19, ro.ngo 2, the thiclmess 

o.t well 15 ::.s repo:'.· ted as 115 feet, at well 25 o.s 159 feet, and o.t 

wel l 31 as 55 feo-Co ::':n township 20, range 2, the dri.ft is reported 

as 300 feet thick, a lh;tle south of Eskbank. Of these four wells 

only the f:.i.r st mentioned obtained water at the bo.se of the drift. 

As the Bearpo.w sho.lo is exposed in t h e Eyebrow hills and in the 

valley of '.i'hun-:1er crook just west of the municipality, it is probo.ble 

that t he thic!mo Gs of the d:('ift decreases in the se directions. 
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Water-bearing Horizons in the Bedrock 

The Beorpo.w marine shale bedrock underlies the glacial 

deposits over the whole municipality, but does not outcrop. The 

shale contains very little ground water, but there are beds of 

sand in the 1 ovvcr part of the formati on that a r e water bearing 

and it is thought that the deep , soft wn.ter wells obtain their 

wnter from these sands. It is not possible to set the limits of 

these sands , but it is unlikely that they extend far south of the 

south boundary of township 19, nor far east of the cast boundary 

of range 2. The depth to the deep , soft water sanc1 in this 

municipality varies from about 360 to n. little over 500 feet. The 

area of flowing artesian wells indicated on the map is controlled 

by the elevation of the surface. In 1931 the level of water in tho 

deep, soft wo.ter wells in the vicinity of Mawer was l,990 feet above 

sea-level. The deep , soft water is used for a ll purposes except 

irrigation. The Bruvold well, township 20, r ange 3, well No. 38, 

had n. flow of 47 gallons n. minute in 1931. The initial flow of 

the Canadian National Railways well at Mawer was very ln.rge, but 

it is not now used by the railway. The temperature of the deep , 

soft water usually ranges from 42 to 48 degrees. 

The Belly River formation underlies the Bea.rpnw for.mn.tion. 

The J. Aske well (township 19, range 3, well 16), the S.J. Crunpbell 

well, (township 19, range 1, well 23), and the W.E. Falkner well 

(township 21, range 1, well 31) a.re thought to obtain water from 

sands in the Belly River formation. Water from the Belly River 

sands is usually more highly mineralized, more salty, and less 

generally useful than water from the Bearpaw sands, and the depth to 

the water sand is usually more than that to the Bearpaw sands. 

GROUND WATER CONDITIONS BY TOWNSHIPS 

Township 19, Range 1 

The valley of Thunder creek passes through the northwest 

part of the township and for about the last 2 miles is represented 
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by a low, f l a t a r ea apparentl y marking a dry bed of a Re c ent l ake . 

The southern two·~thir d s of the tovmship i s tmclerlain by glac i a l 

lake deposits . chiefl y clay wi th l ayer s and lenses of sand . The 

nort hern third is underlain chie fly by boulder c l ay . The Bearpaw 

formation underlies the g l ac i a l deposits over the entir e tolimship. 

In the s outhern two ~·thirds ground water occurs in s a nd s 

i n the gl ac i a l lake depos i ts at depths of gener ally l ess than 20 

feet . In this part t h e suppi y of water is usually not suff icient 

for al l purp ose s and several wells ar o d r y or nearly d ry i n drought 

per iods, 'fhe 1Yater in this part is hard, exc ept t he water f r om 

fi-re ·wel l s in or near tho valley of '.rhunder cr eek , wh ere the wat e r 

is alkaline but can be used for stock . No wel l-defined aquifer of 

cons i derab l e extent exists . Well No . 2 i s 365 feet deep but did 

not appar ently r each b edr ock, a little water vras obtained in gr avel 

but it was poor j_n quality a nd the v;e l l is not in use . 

In the northern th j_ rd t he depth of most of the i;vell s 

ranges f r om 10 feet to 37 feet. Well No . 29 in the drift is 170 

f FJet deep , and vvell 23 in the be<l.rock is 1,140 feet deep . No well­

d.ef i ned water horizons i n thA boulder clay exist. The v,rat er is 

hard , except i n well No . 22 where soft water occurs and in well 23 

wher e the water is r ather sal ty, but i.s used for stock e.nd can be 

us ed i n small Quantities by humans. There are no wells with 

' "alkal ine" wa ter . Well No . 29 obtai ned wa t er in sand a t a depth 

of 170 fee t; the wa ter is usable f or dri nking but is slightly 

laxative . The water l eve l i s 1 35 feet bel ovv the surface or about 

1 , 876 feet above sea-level. This well does not c orrespond in 

elevation of depth of well or of water level with wol l No . 2 . 

The s oft wa~er sand hori.zon that supplies the '.'rolls in 

Mawer district and elsewher e in tho municipality doe s not appar ently 

extend into thi s township . Well No . 2 is much deeper than the wells 

i n Mawor d istrict, and probably obtai ns its water f rom the Belly 

River formation which underlies the Bcarpaw in this township . The 
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base of well No. 2 is 857 f eet above sea-level, the base of the 

deep, soft water wells in Mawer district is about 1, 575 feet to 

1,600 feet above sea-level. 

Township 19 , Range 2 

The valley of Thunder creek passes through the northeast 

part of the township, ground leve l rising towards the southwest to 

the edge of the Missouri coteau . Glacial lake deposits, including 

lake clays and the boulder clay modifi ed by water action, occupy 

nearly half the township ; about one square mile in the southeast 

corner is underlain by dune sand. The r emainder of the township is 

underlain by glacial drift 01" boulder clay. Depth to water ranges 

from 9 f eet to 90 f eet. In the valley of Thunder creek, and in the 

dune sand area in the southcast, water will probably be found in 

sand or silt within a few feet of the surface. A bed of sand or 

gra1-rel contaL1ing ground water appears to extend in a northwesterly 

dir ection from well No . 1 to well No. 31, the elevation of the bed 

being about 1 ., 950 f eet above s ea-level. Depth to water varies with 

elevation of t he surfa ce from 18 feet to 65 feet. West of this 

area there is another ground water horizon about 1, 980 feet above 

sea-level from wl.ich a number of wells obtain water. Another 

ground water horizon about 2,010 feet above sea~level occurs in 

sections 9 and 16. Thes e ground water sands and gravels are usually 

overlain by a considerable thickness of clay. Bedrock is reported 

at a depth of 115 feet i n wel l No. 15~ at 159 feet in well 25, and 

at 55 feet in well 31. Bed:.~ock i n all these wells is considerably 

lower than 1 3 950 feet above sea~level, and i~ seems probable that 

the sands and gravels at el evaticns of about 1,950 feet and 1,980 

feet above sea-level were formed dur ing the melting away of an 

earlier ice-sheet. The soft wat er producing sand in the Bearpaw 

formation is not though~ t o unrJ.erli e this township and wells 

drilled into the bedrock would pr obably obtain r ather salty water 

from sa~d s in the Bell y River formation which underlies the Bearpaw 
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formation. The Jo Aske we~ l, t ownship 1 9~ range 3, well No. 16, 

obtained water at about 1,353 feet above sea-level and the T.J. 

Campbell well, township 19., r ange 1, well No . 23, obt ained it at 

about 857 f eet above sea-level. 

The supply of water in most of the we lls is sufficient 

for domestic purposes, but i n a cons i der able proportion it is not 

sufficient fo r all pur poses . The water i s hard, except in three 

wells in which it i s .alkal ine ~ Dry hole s t o 112 f eet deep are 

r eported in t he vi ci ni ty of wel l No . 6, and to 80 feet deep in the 

v i cini ty of well No, 7. 

Tovmshi p 19~ Range 3 

Thunder creek occupiec a val l ey in which the sides slope 

gently and which passes in an easterly and northerly direction 

through the n orthern half of the t ownship . The southwest corner 

is occupi ed by the Mi ssour i coteau and e l evati ons rise to over 

2,250 f eet above sea-level, o.~though the s l ope upward is gradual. 

In the southeast ther e is a depr ession that is occupied by an 

irregularly shaped lake whi ch has an elevation of 1,965 f eet above 

sea-l evel. In the northwe st corner el evations ar e over 2,000 f eet 

above sea-level and a little nor-l;h o' the s outheast corner elevations 

are over 2,100 f eet above sea-l evel . Except f or a small ar ea in the 

southwe st dra inage i s into Thunder cr eek, the valley of which is 

floored with a l l uvial deposits of sand , gr avel, and silt. 

That part of t he township nor th of Thunder creek, except 

for sections 30, 31 , and the western hal f of 32, is underlain by 

outwa sh sands fr om the coteau, but no well s a r e reported in this 

area. South of Thunder creek gl ac i al dri ft of the knob and 

depr e ssion type , des i gnated ter mi nal mor a i ne , occupie s most of the 

country , but towards the north and west the glacial drif t is in the 

form of boulder c l ay . In the val l ey of Thunder creek ground water 

will probably be found at slight depths in the alluvial sands and 

gravel s . No wel l s ha-v-e bee:i dug :~n the a r ea nort h of Thunder creek, 



-16-

which is underlain by outvmsh sands, but should they be water will 

probably be found here also at slight depth . In the remainder of 

the township ground water appears to occur only in lenses or layers 

of sand in the glacial drift . The depth of the wells varies widoly . 

North of Thunder creek, south of Thunder creek on the edge of the 

valley, and i n the low area around the lake in the southeastern 

part the wells are 20 feet deep or less . Elsewhere the depth of 

the wells i n the glacial deposits ranges from 25 feet to ll4 feet. 

South of Thunder creek there is a bod of gravel and sand at an 

elevation of about 1, 975 feet above sea- level which apparently 

supplies seven of the wells in that part; this bed was probably 

formed during the melting away of an earlier ice-sheet. 

The water of most of the wells in tho glacial deposits 

is hard, but in four wells in the southern third of the township 

the water is 11 alkaline ~
1 and in well 18, which is a seepage well 

near a slough, the water is soft, The supply of water is in many 

cases not sufficient for local needs. 

The Boarpaw shale underlies the glacial deposits, and 

outcrops of the shale occur in the valley of Thunder creek just 

west of the township boundary. The sand that supplies the soft 

water to the deep wel l s in Mawer district probably does not extend 

far south into this township . The only bedrock well in the township 

is well No. 16 which obtained rather highly mineralized salty water 

from a b ed of sand which is thought to be in the Belly River forma­

tion. The el evation of this sand is about 1 , 350 feet above sea-level. 

Township 20, Range 1 

In this township the ground level is generally flat or 

gently rolling. The slope is southwesterly towards the valiey of 

Thunder creek from an elevation of a little over 2,050 feet above 

sea-level at a point north and west of Brownlee to about 1,975 feet 

above sea-level in the southwest corner of the township. Drainage 

is towards the south, but there are no permanent streams. .An 
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irregularly shaped a r ea of glacial deposits of the knob and 

dopr ossion or terminal mori:dne typo, aver agi ng about a mile in 

width, lies north and west from the sout heast corner of the town-

ship to the western boundary of section 1 9. The r est of the 

township is under l a i n by gl ac i a l dr ift os boulder clay. Ground 

water occurs in l enses and discontinuous l ayer s in t he gl acial 

clays . In the southern tvrn- thir ds hard water is usually obtai ned 

at depths of 25 foet or less . Gr ound vmtor conditions seom to be 

genere.lly more favourable in tho boul der clay ar ea than in the 

t ermi nal moraine area. A bed of sand from whi ch l ar go quantities 

of soft water may be obtained , by the use of sand- points, lie s in 

the vicinity of well No. 5 a:ci.d suppl ies vmter to well No . 6 in 

the n ext township west. This sandy area seems to be of small 

extent , as other wel ls in the vi cinity did not obtai n water from 

it~ The deepest 1'vell i n the tovmship i s No . 27 , which obtained 

water in coarse gr ave l at 352 foot , about 1,700 foot above sea-

l eve l , and passed ·clwough beds of quicksand at depths of 125 foot 

and 1 50 feet . 
II tl 

The wat er was hard and a l kaline and only rose 30 

f eet in the well . The coarse gr ave l was appar ently deposited in a 

pr ogl ac i al valley . The thickness of the gl ac ial deposits is not 

known, but in the vicinity of Brownlee it is over 350 feet . The 

supply of water f r om the wel l s is generally not sufficient for all 

purposes and many of the r e sidents usu dugouts or sloughs to 

suppl ement the water supply; at a few farms wat er is hauled. Dry 

hol es in the mor a i nal area are r eported up to 85 feet in well No .7, 

and 10 feet in well No . 15, and near well 25 dry hol es up to 100 

f eet deep wer e put dovm. 

The Bearpaw shal e underlies the glaci a l drift . It is not 

known whether the s and that suppli es soft water to the deep wells 

i n Mawer distr i ct i s present in this township , as no deep wells have 

been drilleC. , but c ondi t i ons in adjacent townships seem to indicat e 

that t he sand does not extend so far east. 
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Tovmship 20, Range 2 

In this tovvnship the general slope of the surface is from 

the northen.s-c , where elevat ions of about 2, 025 above sea-level occur, 

to the southwest, where in the valley of Thunder creek elevations of 

a litt l e l ess than 1., 900 f eet above sea-l evel occur. The vall ey of 

Thunder creek passes through the southwestern part, the cr eek bed 

being about 100 feet b el ow pr airie l evel on the south and about 50 

f eet below p~airie l evel on the north. The country north of Thunder 

Creek valley i s of the rolling typo. Drainage is southward to 

Thunder creek . Ther e a:ce no permanent l ake s or streams in the tow11ship. 

The valley of Thunder creek is floor ed with alluvial 

deposits of sand, silt, ar..d gravel in which water will probably be 

found near t he surface, South of Thunder Creek valley there is an 

area of glacial outwa sh sands i n whi ch water will be f ound at shallow 

depth ,s , North of Thunder Cr eek valley there is a belt, about one 

mil e wide , underlain by boulder clay that has been washed by the 

waves of a gl acial l ake . Ther e ar e no wells in this part, The 

remainder of the tovmship is underlain by glacial drift OB boulder 

clay, except fo r a smal l area of about 2·~ square mil es in the north­

east which i s underJ.ain by the knob and depression or t erminal 

moraine type of gl acial depos ito Gr ound wat er in these ar eas will 

be found in i sol at ed pockets or J.en ses of sand and gr avel. 

Depths t o w-e.ter in the township r ange s from 9 feet to 

260 feet. In the northern half most of the wells a r e 30 feet deep 

or less, but t wo wells in the northwest corner and one in the south­

west are over 60 f eet deep. The deepest well is No . 9, 278 f eet 

deep, in which hard wat er was obtained. in gravel at a depth of 260 

f eet or at 1~720 feet a~ove sea-levelo The supply was large and 

the water was used for a ll purposes . Wells Nos.26,30, and 31 on 

the highway at the north of t~e township obtained soft water, but 

the l ast t wo seem to be seepage well s . Soft water was found at 

well 1 9, and at vrell No o 6, whi ch is in an area of deep sand, in 
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which a large supply of water is obtained by the use of a sand-

point. There are no well··definod gr ound water horizons in the 

glacial deposits , although a munber of wells in the northern third 

of the township obtain water f r om an horizon about 1, 995 feet above 

sea-level~ Well No . 20 passed through 85 foot of clay and obtained 

no water. The supply of water in m1J.ny of the wells is not sufficient, 

and ground water condit ions a r e not very good, The thickness of the 

glacial deposits is not known; they are at least 278 feet thick in 

well No . 9. 

The Bearpaw shale under lies the glacial deposits . How 

f ar into the township the sand '.:led that supplies soft water to the 

deep wells a little west of Darmod~r ext ends :~ s not known, but it is 

unlikely that it reaches to the east ern boundary , Salty and r ather 

highly mineralized water could probably b e o'ctainod fro:!'ll sands in 

the Belly River format~_on at a.bout 850 f eet tn 950 fe et above sea-level. 

Township 20 ,, Rango 3 

The surface of this tm1aiship is generally of the rolling 

type of topography. Elevations range from a li-t;tle over 2,000 feet 

above sea-level i n the southwest to about 1,925 feet in the north­

east corner, where the valley of Thunder creek passes just beyond 

the township boundary. Drainage of a small aron. in the northern 

part of the township is to Ridge creek ::rnd Qu 1Appclle valley; 

drainage in the southern part is to Thi..:nder Cr eek vall ey . About 

2 square miles in the southern part is underlain by outwash sands 

in which water is genere.lly found at slight depths. The knob and 

depr ession or terminal moraine type of glacial deposit underlies 

about half the township, and the glacial drift , till , or boulder 

clay type underlies the r emainder. In both these l atter types of 

glacial deposits ground water wi:tl be found in irregular pockets 

or beds of sand and gravel in the clay . 

In the northern row of townships wells in the glacial 

deposits are 21 feet t o 90 feet doop. In the rest of the township, 
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with the exception of wells Nos. 15, 21 , and 25, which are between 

40 fe et and 50 feet deep , the wells are 25 feet deep or less. 

There a r e few well -defined water horizons , but a bed of sand and 

gravel at an el evat i on of about 1,945 feet above sea-level 

apparently supplies water to a number of the wells. It is 

appar ently this bed that comes to the surf ace in the vicinity of 

well No. 9; the bed seems to be rather widespread and may be an 

i nterglacial outwash deposit. Ground water in the glacial deposits 

is hard , except in well No. 9 wher e it is soft and in woll No . 8 

• ,,. H 

where it is alkal ine. The supply of water der ived from the shallow 

wells in the south half of the township is generally i nsufficient 

for all purposes . In the . northern half the supply appears to be 

more satisfactor y , but sever al well s in this part give only small 

supplies . A sandstone bed in the Bearpaw she.l o formation supplies 

soft water , which can be used for a ll purposes except irrigation, 

to a number of wells in the township. The depth to this sand within 

the township range s from 400 f eet to 508 feet and the elevation of 

the sand ranges from 1, 475 feet to 1,636 f eet above sea-level. 

Many of the wells flow; the maximum el evation of water level in 

the flowing wells is not laiown, but in a well just north of the 

tovmship boundary this el evat ion is lrn.own to be 1, 990 feet above 

sea-levei and in well No . 7 in the southwest corner of the township 

the elevation of water level is 2,024 feet above sea-level . It . 

seems probable that the sand bed underlies the whol e township , 

al though no deep wells have been drilled in the southeast part . 

Township 21 , Range 1 

The general slope of the surface is towards the north­

east. The country is generally rolling. Drainage is towards the 

north and northeast to Qu 1Appelle river . The valleys of some of 

the tributaries to Qu 1Appelle river penetrate the township for a 

short distance on the north . Elevations range from about 1,925 

feet above sea-level in the northeast corner to about 2, 075 feet 
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above sea-level near Eyebrow . .An area of about 6 square miles in 

the northeast i3 underlain by glacial l ake c l ays; the r emainder of 

the t ownship is underlain by glacial drift as ·bill or boulder clay. 

Water in the g l acial lake clays i s usually obtained from sandy 

layers at depths of 28 feet to 50 feet. In the vicinity of well 

No. 41, thirteen dry holes up to 100 f eet were put down . Well No.27 

is c l ose to the edge of the gl acial lake clays; it passed through a 

sei~ies of b eds of sand and clay and obtained water at a depth of 22 

feet, about 1 : 928 feet above sea-level. Well No . 41 was drilled to 

a depth of 306 feet aft er thirteen dry holes up to 100 f eet deep had 

beer: put dow.!. on the quarter s ection. The water in tho drill ed well 

was hard and sl:.e;D.tly salty b ut was used for a ll purposes , a lthough 

the supply was rather small. Well No . ll passed through a bod of 

sand fro:n 210 f eet to 250 feet in depth (1 , 740 feet to 1, 780 feet 

above soa·~lev3l) . The supply was large enough for the requiromonts 

of two farms. The sand bod, as it is probably a lens in the c l ay , 

does not seem to extend north as far as well No . 41. The water of 

the wells in the south half of the tovmship is hard and is generally 

usable for all purposes , but the supply is general l y small and 

conditi ons for obtaining greater supplies of gro~~d water do not 

appear to be very favourable. Most of the vrolls n.ro 25 feet deep 

or less, but three of the wells are deeper , r anging from 51 feet to 

260 feet deep . 

In that pe.rt of the n orth half of the township under l ain 

by glacial drift Q'S boulder clay , most of the wells are deeper than 

those in tho south part, depths ranging from 18 foot to 90 feet. No 

well-defined vmt er horizons occur in the gl ac i a l deposits and ground 

water condit~etls a rc not very good. Dry holes to 90 feet deep were 

put dow:.1 i n the vicinity of well No . 19. Five dry holes were put 

down i n the v-icinity of wel l 25 t o 75 feet deep, and in s everal of 

the wel ls the -Nater supply is small . The water in most of the wel l s 

is hard, btct i :".l tvrn wel ls a l i ttle over a mile east of Eyebrow the 
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water is alkaline, Tho thi ckness of the glac i a l deposits is not 

known but in the eastern part it appear s to be gr eat ; a s wells 

Nos , 11 and 41, 306 feet and 260 feet doep, r espectively, did not 

pass t :1r oubh it, 'l'h e Beo.rpo.w sho.le underli es the gl o.cio.l depos its 

i n th:i. s tovmGhip. Well No. 31 is the only one tho.t was dr illed to 

b edrock. 
.. .. 

The 'Nater in thi s vrell was so.l ty , r ather a lko.line , and 

not fit f or human use, The wat er sa.nd is thought to be i n the 

Belly River formation, It i s r eported tha t wo.ter was found in 

this wall in v ery fine sand at 540 f eet depth , or 1 ,, 544 fo ot above 

sea- l evel . Thi s sand may be tho one that suppl i es soft wo.t er to 

tha wells in Mawer district, The suppl y of water derived f rom 

this sand was appar ently too small to be of use , pr obably on 

account of t he sand being too f ine to b e a good wo.ter producer . 

Township 21 _, Range 2 

':i;rer most of the t ovmship the surfo.ce is rolling . The 

gener a.l slope i s s out hwestorly . Elevations r ange from a little 

over 2 ,150 foot o.bove sea-l ev e l in Eyebrow hills to a little l e s s 

than 2 3 000 feet above sea-level in the couthwestern corner. 

Direction of su.:::- face water run··off is westwar d or southwestwa.rd to 

the v a lley of Ridge creek o.nd Qu 1Appelle valley , but there are no 

st!'eams or l akes i n the township . In the south··centr al part ther e 

is a narrow depr e s sion a little over a mile long which may 

accomrn.odate some of the run-off in the spring . With the exception 

of an irregularly shaped area of a l ittle over one s quar e mile on 

and near the we stern boundary, whj_ch is under l a i n by the knob and 

depr essi on or terminal moraine t ype of gl ac i a l depos i t , the whole 

township is under l a in by glacial dr ift of the t ill or boul der clay 

type. Gro'Lmci wn:cer in the gl acial dopocits will be found in l enses , 

pockets , or layer s of sand and gravel which will probab ly b e smal l 

in ext ent . i:='he dept h of t he wells in the glacial deposits r ange s from 

8 feet to 90 feet, and no zoning by depth to ground water is possib l e . 

No wid6sproad ground water pr oducing so.nds or g r av e ls appear to exist, 
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al thol:f','1 ther o are a rnllnbe:-:- of wells in the northern two-thirds of 

the town ship that have obtained water from a sand about 1,950 feet 

0.bove sca-1e -·el . The water in most of the wells is hard~ but may 

usually be uoed for all purposes. The water in well s 24 and 29 is 

less hard tha.n that in most of the vvolls. Well 25 is a shallow 

seepage well in which the water is soft. In only one well,, No . 26, 

,, ., 
is the water too alkaline for domestic use . The supply of wuter 

frcm w0lls ;_s not always sufficient during dry seasons; o.nd ground 

water conditions are not very fn.vourable . 

Th e Bea:i:-po..w fo:::-rn.ation underlies the glacial deposits. 

Thu on1y w01l i n this t ownship that was drilled to bedrock is No.2. 

This won is 500 feet deep; base of vvell about 1, 535 feet above sea-

level, uater level about 2:016 feet above sea-level . Elevations of 

·wa-::;e:i:- level o.nd water sand correspond generally wi th those of the 

deep, soft wn.ter wells near I\lhwcr_, but the water is too salty for 

h·wn.n.n use. Sal ty water is often found in vrnll s near tho margin of 

a deep, soft water area and it seems probabl e that deep, soft water 

that may be drunk by humo.ns would only be found in the western 

part of the town ship, al though tho:re is no informat i on on which a 

definite boundary can b0 dravm, The fact that i:'.l. well No. 31, 

township 21, range 1, the sand at the deop 3 soft water horizon was 

too fine to provide much wuter seems to show that the sand from 

which the water is obtained is petering out eastward . 

Township 21, Range 3 

The surface of most of thG township is flat or gently 

ro :~Hng . The valley of Ridge croek passes in a northwesterly 

direction th:;:ough the northern half of the tovmship . Elevations 

ro.nge from a littl e less th<1n 1 3 950 feet above soa-.level in the 

vaJley of Ridge creek to a little over 2,000 feet above sea-level 

in two small surrnnits located in the southeast, and the northwest 

par i.; ol the town ship, respectively. Drainage is northvre stward 

into tlrn val1 oy of Ridge creek which is an internittent stream, 



Thore a r c smreral smo.11 , dry 1'.l.'.rn bods in the centre and south. 

fl.n irregularly sna.ped o.::eo. of o.bout 5-E squo.:re miles in the contro.l 

o.nd easter n pn.r t is underlail1 by the knob and depr es sion or termino.l 

moraine typo of glo.cial deposits . The r e st of the tovmship is 

undorlo.:::n by glacial drift i:".l the for1 i of til l or boul de r clay. 

Grounri v.ro.te:· occurrences will be probo."':Jly c onfined to small, dis­

c ontinu ous bcdi es and pockets of so..nd a.ncl gravel which occur in the 

gl a cial drift or the mo:·o.ino.~ clepo::iii: :.:. Mv.ny vire ll s in t his township 

ho..ve obtn.inr~d vro:~er from a:".l. hod. zor. a.bout l, S'50 to 1, 955 feet above 

seo..-le1.·el , but the de-co.ilc of the horizcn could not be obto.ined. 

Do~J~h of wells in tho glacial deporc; :i.ts r anges from 16 feet to 

pos si b::Ly 333 feet . Wen Ko. 34, 3c3 feet deep, is a flowing well 

bu·c the water i ·s v ery h ':l.r d , co:'1t n.ins much l ess mineral :rno.tter than 

the average r:eop, soft water , and the wa.ter is thought to comG from 

o. bed of sMd in the glacio..l dr :i.ft " 

A number of wells obt8. i :ri. s of·i:; w0.:ter, -vhich can be used 

for all purpo ses e~~cept ir:::- iga-tion, from sa.nd bods at or near the 

bo.so of the Bear paw f or mation . Th e e levation of water level in well 

No .. 5 a t t he s outh boundary of the to-.msh ~.p was 1,990 feet above 

sea-lG'vel. Many of the 11·vel l s n.ro flowin g , but 'Che ovmer of well 

No , 28 reported n. fall in water level of 40 feet betvveen 1931 und 

1935 and the well no l onger flows. The elevat ion of water l evel 

in this well in 1935 was l~ 956 foot above sea-l evel. A very large 

flow of water was obtained from the Canadian National Railways well 

at Mm•rnr station. 



- 25-

D<?J2~~~~~--~!~~ell s 
No , fr om 0 to 50 foet llcep 

No . from 51 to 100 foot deep 

No. fr om 101 t o 150 foot C.oop 

No . f r om 151 to 200 feet deep 

No . fr om 201 t o 500 feet deep 

No . fror.1 501 to 1,000 feot deer 

No . over 1, 000 fe 0t deep 

No , sufficient f or s t ock neecis 

No . insufficient for stock neods 
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.ANALYSES .AND QUALITY OF WATER 

General Sto.toment 

Samples of water from r epresentative wells in 

surface deposits o.nd bedrock vvcrc to.ken for analyses . Except 

as other wise sto.tod in tho table of analyses the samples were 

o.no.lysed in the lo.bor'atory of the Bo:rings Division of the 

Geological Survey by the usual sto.ndard methods . The quo.ntitios 

of the following constituents were deter mi ned ; total dissolved 

miner al solids J co.J.cium oxide , magnesium oxide ,, sodium oxide by 

difference .• sulp;1ate , chloride, o.nd allmlinity . The o.lko.linity 

r eferred t o here is the calcium carbono.te equivalent of o..11 acid 

used in neutralizing the carbonates of sodium,, calcium and 

magnesium and unl ess t he figure is ver y hi gh it does not imply 

that the wo.ter is too a lkaline for irrigation purposes . The 

analyses are given in parts per million- -that is, in parts by 

weight of t~10 co11stituents in l:i000,,000 part s by volume of wat er ; 

fo r examp:;.. e ,, 1 ounce of r.iaterial dissolved in 10 gallons of vmter is 

equal to 625 petrts per million . The samples were not exo..mincd for 

bacteria~ and thus a water tho.t may be termed suitable for use on 

the basis of its mineral salt content might be condemned on account 

of its bacteria content. \1Vater s t hat o.ro high in bacteria content 

have usually been polluted by surfa ce waters . 

Total Dissolved Mineral Solids 

Tne t erm "total dissolved mineral solids" as here used 

r efere to ~he r esidue rema ining when a sample of water is 

evapor~ted to dryness , It is generally considered that waters 

that have less "chan 1.,000 parts per million of di s solved solids 

are suitable for ordinary uses , but in the Pr airie Provinces 

this figure is of·ce:n exceeded . ~early o.11 waters that contain 

more than 1~000 part E per million of total solids have a to.ste 

due to the di s soJ.vod mineral matter . Residents accustomed to 
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t he waters may use t hose that have much more than 1, 000 parts per 

mi llion of d i s ~ olved solids without any marked i nconvenience , 

although most persons not u sed t o highly mi neralized wat er would 

find such waters highl y objectionabl e . 

Mi ner a l Substances Present 

The ca lcium (Ca) and magnes ium (Mg ) content of water is 

disso~ved from pr~ctically al l rocks , but in l arger amounts from 

lime stone~ do lomite~ and gypsum. The ca lcium and magnesium sa lts 

i mpart hardness to water. The magne sium sa lts ar e laxative , 

especially magnes ium su l phat e (Eps om Salts , MgS04) , and they are 

mor e det rimental to healt h than the lime or ca lcium salts . The 

cal cium nalts have no laxative or other de l et erious effects . The 

sca l e found on the inside of st eam boi l er s and t en.kettl es is 

f or med f r om. these mi ner a l s a lts ~ 

Sodium 

The salts of sod i um are next in importance to t hose of 

ca lcium and magnesium . Of those , sodi um sulphat e , (Glauber 1 s salt , 

Na2S04) i s usno.lly in exces s of sodium ch loride , (common sa l t , 

NaCl ) . These sodium salts ar e di ssolved from r ocks and soils . 

lJVhen there is a l ar ge amount of sod ium sul phate present the water 

i s laxative and unfit for domestic use . Sodium carbonate (Na 2C03 ) 

"black a l kal i 11
, sod i um sul phate "white alka li", and sodi um chloride 

are in jurious to veget ation , and water s that conta in a l ar ge amount 

of them ccnnot be used fo r irrigation . 

Sulphat es (S04 ) ar e one of the common constituents of 

natural water~ The sulphat e sa lts most commonly found ar e sodium 

sulphate (Glauber ' s Salt , Na2S04) , magnesium sulphate (Epsom 
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Sa lts, MgS0
1 ) c.nd ca lcium sulpho.to (caso4 ) . Water s that contain 

those sulphate salt s a r o called 11 sulpho..te~ Haters 11
• ·when the 

water contains l a r ge quantities of the sulpho.to of sodium (!'White 

Alkali") it is i njurious to v osotn.tion n.nd co.nnot be used fo r 

irrigat ion~, According to Thr esh o..nd Boal o; London 1 the continued 

use of vmter thc,t conto..ins 1 , 200 po.rt s or mor e per million of 

~J.:l.gnes ium sulpho.te c.nd 500 pc.r ts or nor e per million of sodium 

sulpho.te cuuses rJiarrhoea. and scour a.raong st ock, end one ho.lf this 

quantity makes the wa.ter unfit for domestic uso . 

Chlorides 

Chlorides a r e conunon constituents of al l na.tur a l 

water and are dissolved in small quantities fr om r ocks . They 

usually occur as sodium chloride (common salt , NaCl) and if the 

quantity of so..lt is much over 400 pc,rt s per million the water has 

a brackish taste ancl is too salty for drinking . 

Iron 

Iron (Fe) is dissolved f r om r:lf' .. ny rocks and the surfa c e 

deposits derived f r om them, and also f r om w0ll casings , water 

p ipes ) and other fixtures ~ Mor e than O. l pt-1.rt per million of 

iron in solution will s ettle out a.s o.. r ed preci pitate upon 

exposure to the a ir . A water that conto.. i ns a. considerable 

amount of iron will r.tai n por cel o.in, enamel led war e , o.nd 

clothing tha t i s washed i n it , and when uset~ for drinking 

purposes has a tendency t o cause constipation .but the iron 

can be a l most compl etely r emoved by aer ation ancl filtration 

of the water • 

Hardness 

Calcium and magnes ium salt s i mpart har dness to water . 

Hardness of water is commonly r ocognizetJ. by its soo.p- destroying 

power s as shown by tho difficulty of obtaining lather with soap . 

The totc.l hardness of o. vmter is the hardness of tho water in 

its original ste .. te . Total hardness i s divi ded into "per mn.nent 



2 9 

har dnoss 11 and 11 tompor a r y har dness 11
, Permanent ho.:rdnoss i s the 

ho.r dno s s of tho wo.ter r emaining aft er the sampl e had bec.m boiled 

and it r epr esents the runount of mi neral srclts that cannot be 

r emoved by boil i ng , Tompor o.ry har dness is the di ffe r ence bet ween 

t he t ot o.l har dness a.nd t he permanent har dness and r oprosonts t he 

amount of mi ner al salts that can be r enovecl by boi l ing , Tempor ar y 

har dness i s due to tho bicar bonates of cn.lciurn. and miicnesium, and 

per manent har c1."".l.ess to the sul pho.tes , and chlorides of calc i um 

and magnes i um , The per manent har dness CD....D be par t l y el ini nated 

by o.ddi ng s i mple chemical softeners such o.s r..nunoni n. or sodi um 

ca.r bono..to ,, or mo.ny pr epar ed softr"1.or s , Water that contains a 

l argo a.molmt of sodium co.rbono..to n.nd smc.11 o..mounts of calcium 

and magnesi um salts is soft , but i f the calcium o .. nd mo.gn0s i um 

salts ar c pr esent in lar go ::unounts the water i s har d , Tho 

fol l owing t 8.b l o f r om 11 1'ho Exmni nn.t i on of Yfat or and We.tor Suppl i os 11 

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

t he r ol o.tive har dne s s of a wat er . 

Tot al Har dness Cho.r o..cter 

Less than 50 par ts per million .Ver y soft 

50 100 tl II 11 Moderatel y soft -
100 - 150 II 11 II Slightly har d 

150 200 II !! 11 Modoro.tely ho.r d -
200 300 11 11 !1 Har d -
Over 300 11 !! 1t Excessi vel y har d 

Many of tho Saskatchewan water scunpl os anal ysed by t he 

Geol ogica l Survey have a t ot al hardness gr eat ly i n excess of 300 

part s per mi ll i on; when the total har c1."".l.oss exceeded 3., 0CDpar ts 

per mil lion no exact hardness deter mination vras made . Al s o no 

determi nat i on for tempor ary har dness was made on water s having 

a t otal har dness l e s s than 50 part s per mill ion . 
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The term 11 D.lko.lino 11 hn.s been applied r ather loose ly to 

some ground waters . Its original mo::ming; vm.s o. chemical one and 

it i mplied -that the substance in question vroul d neutral i ze acids . 

The carbonates of calcium3 mD.gnssitun., n.ncl sodium a r e the onl y 

compounds found in ground wc,ter that 1V"ould mn.ke it o.lko.lino 

chemically . l\. l a ter n.ppl icat :i.011 of the ter m 11 D.lk::..1 ine 11 i,vas to 

soils that contain sufficient 11b l o.ck (\lkn.li 11 or "·white o. l kali 11 

t o mo.ko them 1.infit f or vegoto.t:i.on . In the Pr[l.iri e Pr ovi n c e s 

a wo.tor is u s uo..lJ.y considoroc:. to be c, l kal ine when it contains 

so much c1 issolvod solids thn.t it is not very suito.ble f or 

human consumpti on ; except that water tho.t to.stes strongly of 

common salt is described as 11 so..lty 11
• M::my o.lkc..linc waters may 

be used for stock . Most of tho so- co.llod aJ.:mJ.ino i;mters a.r e 

1r..or e corr ectly tormecl 11 sulpho:co 1vo.tors 11
• 
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Wa t er from the Unconsolidated Deposits 

The composition of ground water from the unconsol.idated 

deposits varies widely even within short distances, and it is only 

possible to make generalizations as to its composition. Water from 

the glacial boulder clay, the morainal deposits, and the lake 

clays is usually harder and contains more mineral matter than water 

from sandy deposits such as dune sands or sandy outwash deposits . 

The rapidity of circulation of the ground water al so seems to influence 

t he amount of total dissolved solids in the water . The table of 

anal yses shows that water from the third well on the list , although 

it is in an area underlain by boulder cl ay , contains only 297 parts 

per million of total dissolved solids. The well is loca t ed close to 

the head of the valley of a creek that runs i nto Qu'Appelle valley , 

and ground water circulation may be more rapid than in fla t, poorl y 

drained areas . 

The usual composition of hard water in the glacial deposits 

is fairl y well shown by the fourth and fifth analyses in the table . 

Calcium sulphate (CaS04 ) , and magnesium sulphate (MgS04 ), ar e the 

chief salts, both of which give permanent hardness to the water . 

Calcium sulphate is tasteless and has no l axative effect . Sodium 

sulphate or Glauber ' s Salts (Na2so4 ) is usually present, but in l ess 

quantities than ca l cium sul phate or magnesium sulphate.. Sodium sul­

pha t e is l ess laxa tive than magnesium sulphate , and unless it is 

present in large pr oportions it does not affect the taste of the 

water noticeably . Calcium carbonate (Caco3 ) makes the water hard, 

but it is tasteless and has no laxative effec t. Sodium chloride or 

common salt (NaCl) is often present in solution in wa t er from the 

gl aci al deposits , but is usually in such small ~uantities tha t i t 

does not affec t the taste or uee of the water. Calcium chloride 

(Cac12) makes water permanently hard , but it is usually also present 

in amounts too small to a ffect the taste or use of the water. Sodium 

carbonat e occasionally is found in solution in the ground water 



from the glacial deposits. Sodium carbona te gives a flat, soda 

taste to water and water containing it bl ackens t ea or coffee. 

Sodium carbona t e unless present in considerable amounts has little 

harmful effec t. 

Fow ground wetters frou the gl etcia.J. clflposits contain 

onough "alkali 11 +,o make thf.,r11 U."1.f'i t for irrig;ation , and the c rtlcium 

sulphate that they contn.in tends to cou.".l.ternd; the effdcts of the 

11 0.lko.li tt, but in t his munic i pnli ty the supply o:f wo.tor from most of 

tho wells in the glacial depo sit s is too small for i.rrigo.tion 

purpot;os . Vfoll No . 5, township 20 , ro.nr;e 1, cmd well No . 6, town-

ship 20, rtmgo 2 , obttd:n v;: .... :!; ·:3r fr'.m. 13r1nd-points in u thick deposit 

of sf.U'\01. o The suppl;,.- of i.v·c..tor is lurgo CLnd tho W1..-ttcr iE: dc:=Jcribed 

as "soft", but no ru:w..ly sis is o.vn.ilr.tblo . '.rhe occurr(::nco of water 

seems simi1f1.r to thn.t i n the dune c;o.nd o.:rec..:> of :>ome of the forest 

r eserves wher0 l u.r ge <"i.mmmts of comprtrc .. t:i.voly soft wrd;er m.'1.y be 

pumped from snnd-·poi:nts. Mo st of the wol lfJ thr-,t yioJ.d "cLlka.l:i. 11 

wn.ter ure l oc[',ted in thG couthorn 2 mile8 of' this 1~nmicipc.lity. 

hut a few oc cur farther north . 

We.tor ;':'r om the Bodr ock 

L"1 this rnuniclpo.lity thorn r'..r0 -b:ro go:ncral typos of' we.tor 

derived from the bedr ock; tho water f'ror,1 the scmds ::i.t or noD.r the 

base of the Bearpuw formo:tion which is soft , exr::E.·pt :in ono well. nnd 

is used for all purposes oxcopt irrigc1.tion; o.nc~ thv 7.-a.+_;er from sands 

in the Belly River formation , which c ontain more d i s;wlvccl solids 

th:-u1 we.t or from the Ber.r pn.w, :i.s gcnvrally r ather s C1.h;y, nnd ~LS not 

fit for human use . '.L'his mm,:lcipo.lity is :i.n the or ... s+;orn pc.rt of the 

Dc.rmody-Rivorhurst arta<:Jir.m. c.ror.t etnd many of the deep wells in 

township 20, ro.n1r,e 3, c.ncl t ovmship 21 , rrm1;c ~-S , h~~vo f'o..irl~· la.rge 

flows . The water c onto.:i.1113 sodium. s ulplmto , sodiurn. carbonate , and 

sodium c;hlorido , relative ~-tbundance in the order p:; :i.ven. In the 

Co.nadilll'..l. Nc.tiono.l Rn.iJ.wc.ws wel l £,t Mn.wer the proportion of the three 

sn.lts is a.bout 5 : ;3 : 1. The water is not good for irrigntion, 
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c.s it c0nt'.:..ins so ll:~r €~D e. pr 0porti on of: sodi ur.1 sn.l ts, n.b out hc.lf 

of which i s "b l ack a.l kn.l i 11
, a:.:.d. o.s i t cont o. i nc pr n.ctica.lly no 

it i s slightly l axn.tive , due to the :30diw:1 sulphn:bo it conto.i ns, 

it i s only in L ti·ge qu1.mtities thc.t the l o.xativG 0f±.'cct is 

not i ccc.b l o. For stock livini; on c"l ry fG <xl c~ uring the winter tho 

not not ic ·?G.ble wh0n t he wr.rtor is coJ.d; tho t.;;mpcrc,tur•> r.d-; th.e 

W(\lls is sorwrnlly 42 to 48 clog;r·eos . At wc~J_ l no . 3 , tov.n:J.shiri 21, 

r ange ~i , the vmb::r i s sa lty ; t:ilis condi tion seems to shov; that 

t~d.s 'N0ll is at or clono to the 1nar i).:r~ of thu f~rtesir-:n nrco . • 

No tnw.ly sis of wr.1.tor f r om wolJ.s :i.::t the Bol l y River 

a.:n.d i ;~ , soems pi·:)t;e.b l o that the 7v·cd-;c;r c ontrd.ns mor <; total dis sol v..::d 

soliG.s u.nd. a mnnh l c.rger proportion of soci ur:1 chl or i de thn.n. the 

'ND.t0r from the Bec.r paw f'or:m.r'.tion. I~~ is probo.bl y l oss well 

aua.ptod fo r irrigrit i on ttan the water fro:i:i the Boe .. r1x1.w format i on . 
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