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GROUND WATER RESOURCES OF P.1\RT OF THE RURliL MUNICIPALITY 

OF FOAl\.-1 Lli.KE, NO . 306 , 

SASKJ,TCHEWAN 

INTRODUCTION 

Lack of rainfall during the years 1930 to 1934 over 

a large part of tho Prairie Provinces brought about an acute 

shortage both in the larger supplies of surface water used 

for irrigat i on and the smo.ller supplies of ground water 

required for domestic purposes and for stock. In an effort 

to relieve the serious situation tho Geological Survey 

began an extens ive study of tho problem from the standpoint 

of domestic uses and stock r r · sing. During the field season 

of 1935 an area of 80, 000 square miles , comprising o.11 tha.t 

part of SaskatchewruJ. south of the north boundary of township 

32, was systematically examined , records of approximately 

60,000 wells wore obtained, and 720 srunples of water were 

collected for analyses . The facts obtained have been 

classified and the information pertaining to any well is 

readily accessible. The examinati on of so largo an area 

and the interpretatiori of the data collected were possible 

because the bedrock i;eology and the Ple istocene deposits 

had been studied previously by Mc Learn, Warren , Rose , 

Stansfield, Wickenden , Russell, and others of the Geo l ogical 

Survey. The Department of Natural Resources of Saskatchewan 

and l ocal well drillers assisted considerably in supplying 

several hundred well r ecords. The base maps used were 

supplied by the Topographical Surveys Branch of tho Department 

of the Interior. 
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Publ foati on of' I{'Js·J.l ts 

The e ss cn7;i :::..1 i n f orm::d:ion pnrtaininr:; to tho r;:.·om1:l 

for ea.ch munioipulity . 

Econorr..i c Ge;olog:: , Dopar tnor:>.t of ,iries , Qtl;:a-,-;s. , Should anyonu 

rcquir~; moro dotai lcd ::.!iformatior. than tl:·.:1.t c or.ta i n0d i n tho 

r eports such :.;.dd:i.tior..o.l inforrr..ati011 'lii th:) Gcoloc i cal Survey 

pcs:::;osses can be obtained on application to t:hs d.i r octcr . In 

rrrnkLit; such requect the e.-pp1icant should indice:.t e thl.' sxo.ct 

l ocat i on of th:; c.r ec.. by gilri:::l[~ t!10 quL1.:rtor section, t ov;nship .· 

· r c.:.11 [; r.; , ttr,d m.-:.ridi an coneerni ng w·hich ±.'ur ttv3r infor mat i o:::i i :: 

The reports c..re vir itton ~r incipal ly f'or fo.r m 

!'(~:>:Ldents , municipal bod i es , P.r:d ·woll dr i llers 'Hho are cit;:hur 

nla.~ min~ to sin!.: ne·,,.; wel:Ls or to doepen exi sti :o.g wells . 

Toohnic11l torm:; u s od in tho r0ports tu· ·::> dofi!1eci in tbc. ,:;lor3::;c~ry . 

iuiyone C:cs:i. r in;:: inl'ormat:Lon a"c1out i:;r ound v~::i.ter in 

any po.rticular l ocal ity r;hould :i-· . ,d fir st -clrn ptcrt deal inc 

with the mu:~1icipality D..G o. Yrhol 'J i n order to undorst£.Utl _more 

fully t he pe.rt of tr,o roport-tl:I1,1:G--deals -with the pl::i.r;e in 

which hu is J.m:; ~-, :-:- r:-i sted . Ne tho ::it.me t i me ho ::;hou1d study tho 

-b..vo f igures accompanyi ns thb report . Fie;ur0 1 shoHs the 

surf':lce and bedr ock geo l ogy as r ol a.ted to tho ground water 

supply J c..nd Figure 2 shews tlhl roliof and th3 locat i on a.nd 

t ype of wr:i.tor -rrnll s . Relief' i s shown cy line ::> of equal 

e l o' rat ion callod 11 contou~ s ll . The elev ation above sea- level 
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is g~vo n on some or all of the c~ntour lines on the figure. 

If one intends to sink a well and wishes to fine 

the app roxi mate depth to a wa~ e r-bearing horizon , be must 

l earn : (1) the el evat i on c f the site, and (2) the pr obab le 

eleva. i:.j_ on of the water-bGaring bed . Th0 elevatior: cf i.;} i.e well 

site i s obtained by marking its po :: · tion on the map , Figu!'0 21 

' i 
ahd 0 :.; ~imating its elevation wi t h r esp oct tc tHe two contour 

line s between, whi6h :l.t li es and. whose el evatibhs r:i.re giycm on 

t he i':i.1; :.1r e . Whe!le 6ontdur lines <ire not sr:own orl the figure I 

t ha Gl evat i orls bf BdJacelit well s as indid~ted in the Table of 

Well Reco r ds accompa~ying each report can be used . The 

h.pproxir:iate t:iiovh.hon of tHe wator-boa rine; horizon at thu well -

si t G c·rn be ob t airwd f r am the Tc.b l o of Woll Records by noting 

the 0l svution of the wat er-bearing hori zon in surrounding wel ls 

and by ostimating f rcm these known elevution~ its olevution at 

1 
tho well - site .- I f t he wat ar-be ur i ng horizon is in bedrock 

th0 do ~th t c wa tor· can b 6 ostimated fc.irly ac cura~ e ly in this 

way. If the water-bearing horizon is in unconsol i dated deposits 

such a s 3ruvol , sand, clay, or glucial dobris , howovor , the 

'estimuted elevati on is l ass ruliQblo, bocaus a the wate r-be~ring 

hori Z 0 !1 muy be i nclined , or :nay b'" .; n l ons os er in fl:::.nd beds 

which m~ty lie at vt1.ri ous horizons n.;,d ma y ba of smo.11 l at er a l 

ext ent . I n calc11lating tho dopth t o wa.ter, car e; sho:1ld bo takon 

that t .h .:; water-bea ring ho r izons s ul 0ctod f rom the Tabl e cf Well 

Recorc'. s bo all in tlH3 snmc goologicc.l hori zon .either in t!10 

glaciul drift or in t he bedr ock. From the data in the Tabla 

-----··- -- ---·-·-----
1 If tho wel l - site i s near tho odgo 6f tha municipal i ty , 

tho map and r eport do~ling with t he Qdjoining 
municipality should be consulted i n order to obinin th o 
n,:;; cde; d informo.tio~ about no e.. rby wells . 
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of Well Rocords it i s a l so possible to form some i dea of tho 

qur..lity and qua.ntity of tha ':;t:.to:t likcl;~r to ho found in the 
' 

pr o'>0sed vrcll . 
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GLO SSARY OF TERMS USED 

Alkaline . The term "alkalirn~ 11 has b een a-puli ed 

rather loos e l y to some ground-waters . In tho Prairie 

Prov i.nces , a ·;rat e r is usually describ ,3 d as "a lkaline " when it 

conta ins a large amount of salt s , chi efly sodium sulnhate and 

magnesium sul'?ha t e in solution . Water that tastes strongly of 

commo n. salt is described as 11salty 11 • \1any 11Dlkaline " waters may 

be u s e d for stock . Most of the so - called "a lka line " wate rs are 

mor e corr ectly termed "sulnhate vrat e rs". 

Alluv ium . Denos its of earth, clay , s ilt, sand , 

g r avel , and other mater ial on the f l ood-plains of modern streams 

and in lake beds . 

Aquifer or Wa t e r-bearj.ng _·:::irizon. A water- bearing' 

bed , l ens , or ~ocket in unco nsolidated d eposits or in bedro ck . 

Buri ed nre-Glacial Stream Channels . A channe l 

carv ed into the bedrock by a stream b e for o th0 advanc e of the 

conti nental ice-sheet, and subse:que ntly e ither -partly or wholly 

fill ed in by sands , grave l s , and bouldGr clay deuosit ed by tho 

ic e- sheet or l ater agencies . 

Bedrock . Bedrock, as h ere us e d, r efers to uartly 

or wholly consolidated denosits of gr ave l , sa nd , silt , clay, and 

marl that ar0 older than the gl acial dri f t . 

Coal Seam . The same as a coal bed . A d ouosit of 

carbonaceous :nat .::: rial formed from the r en:ains of nlants by 

par~ io.l deco m-oosition and buria l. 

Contour. A line on a map jo i ning ?Oints that have 

the same elevation 2bov e sea-level. 

Co nti nent a l Ice-!Jheet . 1' ~1. 3 great ice- sheet that 

cove red most o f the surface of Canada '1lany thousands of years 

ago. 
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Escarp:n~.mt. A cliff ro l at i voly Glopc 

0Cpa r o.tiY.llj l GY~:.l l or gently al opinr:; 8.r 08.G . 

f l ooci • piai n . -':\. .fl a t pr~rt i n a riYet vo.Hoy 

ir fbod. 

containing boulders :forms part of tho drift and j_R roferred 

~;o a;:; gb.c i a l till or bou}_d·::i r c l ay . The glc'.cin. l dr ift 

•-:-c cur s in s everal fo~·m3: 

(1) Gr ound Moro.fro . A [joul cler cl8.y or ti l 1 p l a i n 

(inc ludes a r m1s where the g l::J.n, i o.1 dr i ft i::: v ery thj_n n.nd the 

st:rface Uc"'1.even ~'. 

(2) Termina l Moraine or Mor a i ne. A h illy t r n.ct 

oi.' countr y for rr.ed by glacia.l d · ~ f·c that was l a i d down c..t 

t:ne mar f;in r-f the continental ice-sheet C.uring it s r otrer.tt. 

'.L~10 surface is cht,r act •.)ri ze ~l by irregul a r hill s and u..n.draine;d 

(3) Gl ac i al Ovtv.;c, sh. Sei.:::.~d. D.:::i.d Grave l p l o.:i.nr· or 

dol tas fo rmed by ~;tr 0o..rn~1 ·l:;l:c,t i ssuo d f r om tho cont i n ental 

ic c: - sheet . 

(4 ) Gl a cial Lake Deposit s. Sn.nd aHd clay pl a i n::: 

formed in glacial l akes clurinr; the r8trc;o.t of the ice,- nhi~ et . 

GrounC. Wn:cor. Sub - ::.:urfac"" '''c.ter , or water t"h.s.t 

'.) eurs bslow thE· &urfr.~co of the land . 

Hy dr ostatic Pro:.;sur o . The pr o ssur\o' that cau ses 

vrator in a we ll to r i ce above the pcint at vrhich i t :::.s struck . 

L-n.por vicu.c or I mpc:r_:meab l 0 . B'.3clc; , su eh. as f i ne clay s 

or shal e , o..r 0 eonsidon~d ·1..;o bo i mpervious or impermeab l e when 

t hey do not por :mit of +.ho porc c ·ctible passa.co or movement of 

t:!'lo gr ound wo.t •'Jr. 
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they permit of the p;lrc 8p"c i.ble passn.ge or movement of g r ound 

wat e r , o.s for exampl e por' o1.!S sands , g rci.vel, and sandstone . 

Pre - GlacihJ. Urnd Sudo.ce . The sttrfnc"l of the land 
~-·-_...._..._ .. - .... ---..-· ·- -.--.,&..,, .,_ __..,_ . .. . --- ·- ·--~ 

b efo re it was dovered by the conti~ontul ice - sheet . 

. !i~_c_e_H."~ -~-sc_;~-~-"'_-_2;~_:_ Deposits that hav e been laid down 

by the e. i§encies of \7c.ter i; nd wind since ti'10 disa ppeo. r anc e o f 

the con~inental ice - sheet . 

o f alluvium o.nd glncia1 d rif · consic;ting of loose c, and , 

gr uvel , c:lt:'.J" , and hou ~_ders tho:c overl i e the bedrock . 

F,a~_~_r_..Ii~.!?1\2_ - Th e upp -:r Jimi t of tho part of the 

ground wholly saturiltc,d with wat0r. This rr.c.y oe very near 

the surface o~ mnny feet below it . 

V\TGlls , Ecle:3 sunk int.o tho e:irth so as to reach n 

s11pply of 1N8.~;er. When no ·rv ;J_teI" is obto.ined they artj r e f e rred 

to as dry holes ., 'JeLLf~ in wtich water is oncotmtered o.re of 

·i..hree classes . 

(1) Wells in which the wo.tsr is unde r sufficient 

pr essu r e to f low ubove the surface o f the ground . TI1ose are 

( 2) Wells in whicn the water is under prossure but 

ci.oes no-L ris e ·co the surfnce . These wci l1s a re co.l led Non-

(3) Wells i.n vrhic the water c.lo ·_js not rise above 

tho W;>,ter tetblo" 'll"'.ose wells are called Non - Ad;esio.n \Je ll s . 
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NAMES AND JESCRIPTIONS OF GEOLOGICAL ll'ORMATIONS, REFE'.RRE:iJ 
TO I N THESE REPORTS 

·1vood !'.fountain Forma.t: on . l'ho name F''i v en to a s ari es o f 

~ravel and sand bods which have a maxi mun1 thickness of 50 f ee t , 

and which occur as isola ted ·1at ches on tho hi ghe r "")ar t s of Woo d 

mount a in. This is the younges t bed. r)Ck f or mation and , where n r o-

sent , ovorli es tho Rav e nscra2; :':'o rmation . 

Cypress Bills Formation . Tho name g iven t o a series 

o f co r.t!lomerat e s and sand b ed.s which '.)C cur in the southwest cor ne r 

of Saskatche·7an, and r est u·1on the Ravonscrnc; or ol der for:!!ati ons . 

The f or mat i on i s 30 to 1 25 f oo t thick. 

Ravenscr a& Formatioh . Tho na20 given to a thick series 

of li~ht-colourod sandstones and. sha l es cont ainin~ one or more 

thick 1 ignite coal seams . This form t i on is 500 t o 1, 000 feet 

thick , a:id. covers a l nr;e part of southern Saska tchewan . The -prin-

cipal coal d.o)Osits of the p rovince o c cur i n this f ormation . 

~itemud Formation . ThP name g i ve n t o a s eri es of 

whit e , s r ey , and. buff coloured. clays 3.nd s~nds . The forma tion is 

10 to 75 feet thick . At its base t his forrx1tion g r ades i n ulaces 

into c oarse , limy sand beds hav i ng a naximum thi ckness of 4o f ee t. 

East ond For mation. The name gi ven t o a ser i es o f fine-

.<!r ained sands and s ilt s . It has been r e co r:;nizod at various 

localiti e s over the southern Dart o f tho ·9rovinc e , from the Alberta 

boundar y east to t he escarpment o f Miss:iuri coteau . The thickne ss 

of tho formation solc,om exc ec -is 40 feet. 

13 earpaTI Forrr.ation. The "'"loar~)avr consists most l y of in-

coher ent dark ~roy t o dark br ownish -zr ey , ;art ly b ent oni tic shales , 

weather i n.£:: li ght gr ey , or , in places where much iron 
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. + :tJ'l vO ~r_c..rinc 

i1~ tbc \~C ctern h~~. lf" 
__ ,., 
VJ. th1; c.rea whero 

I:n tho ;::;outhwestsrr~ c orner of tho 

This serieG of b edc connist3 

u:';'.°''c r li ":l s the c snt:rc.J. '.'.:C•.J. n0rth00.st0rn po.rt::: of' Saskn.tchewr.n . 
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WATER-BEJIRING HORIZONS OF THE MUNICIPALITY 

The part of tho rura l municipality of Foam Lake 

that lie s south of the northern boundary of t ownshi p 32 is 

discussed in this r epor t . This part of tho municipality, 

located in s outheastern Saskatchewan, covers an area of approx

imately 175 square miles and consists of throe fractional town

ships , described as tps . 31, ranges 10, 11, and 12, and throe 

ful l townships , described as ·:: ps . 32, r anges 10, 11 , and 12 , 

a ll W. 2nd mer . The fr actional t ownships each cons ist of 

e i ghteen ful l sections, sections 19 to 36 inclusive , and s ix 

f r acti ona l sections , sections 1 3 t o 18 inclus i ve . The Winnipeg

Edmonton br anch of the Canadian Pacific r a ilway r uns north

we sterly thr ough t ownship 31, r ange 12. A branch line of the 

Canadian Pacific r ailway that r uns b etween Goudie and Ni pawi n 

traverses the c entral part of the municipality in a southeast

northwest direction, and on it arc locat ed tho haml et s of Layco 

and Edfie ld. The centr e of the municipality is 57 miles north

we st of tho city of Yorkt on . 

The maximum e l evation of 1, 910 foot ab ove so a - l eve l 

is rea ched in tho southwestern corner of the municipality from 

where it gr adually decreases in a northeastern diro c~ i on to 

a minimum e l evation of 1 , 732 feet at the shor e-line of Vlfhitesand 

lake in township 32 , range l · . The m· . .micipality is mant l ed by 

boulder clay or glacial till. In two small a r eas in the 

vicinity of Layco and in the we ste rn part of soc. 7, tp . 32 , 

range 12 , the boulder clay is ove rlain by glac i a l ou~nash sand s 

and gravels . A thin veneer of glacia l l ake clay overlie s the 

boulder clay in an ar ea surrounding Foam Lake , and in c.. narrow 

strip along Mi lli gan Creek valley in township 32_, range 12. 

The land surface is slightly undul ating, but becomes flat in 

t he eastern sections of townships 31 and 32, r ange 10, and tho 

northern half of township 32, r ange 11 . The gl acia l till plain 
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in the contro.l po.rt of township 32 , ro.nge 10, o.nd the ec..stern 

po.rt of township 32, ro.n~o 11, ho.s boon modified by wate r 

o.ction, and the top soil is very stony and unsuitable for 

cultivo.t i on . 

Forun l ake , Whit e sand l o.kc , Echo lo.kc , and Hedley 

l o.kc a r e four, l argo, permanent bodies of wat er o.t e l evations 

of 1,774 , 1,732 , 1,769, and 1,738 f eet above sec..-leve l, 

respective l y . Tho water- l eve l in these lake s was lower ed 

considerably during the drouGht of 1930 t o 1934, but it rose 

1 foot in Foam lake in 1935 . Whitoso.nd lo.kc is the source of 

Vlhiteso.nd rive r, which flow s out of tho southeastern corner 

of the lake . Beckett brook, Becvar b!'ook, and Milligan creek, 

three small intermittent streams , d r a i n fr om the south into 

Foo.m l o.kc in township 31, r o.: ;e 12. Milligan crock continue s 

in o. northwest e rly direction from the northern tip of Foo.rn 

l ake o.nd co.rrie s the overflow wo.tcr from t his l o.kc t o Quill 

l o.kc which lie at an ol evo.tion of 1,703 f oot . Sloughs arc 

quite c ommon, and large , flo.t, marshy o. r ec..s a r e in evidence in 

township 31 , range 10 , and townships 32, r anges 10 and 11 . The 

co. st e rn four townships of the municipo.lity a.r e quite densely 

wooded with small poplar. 

Wate r-bearing Horizons in the Unconsolidated Deposits 

The wate r from l akes is used by many farmers f or 

stock . The wate r in Foam l ake is ho.rd Cl.Ild 11 a llcal ine 11
, but 

suito.ble f or stock. Small, flowing springs arc conrrnon along 

the ravine the.t contains Milligo.n creek, s outh of Foo..:m lo.ke . 

A spring l ocated in the SVV .. ~-, sec . 1, tp . 32, range 11, dis

cove r ed in 1908, yields o.n c,~ ·'.ndn.nt supply of ho.rd, hi ghly 

minerc.. lized water the.t is suitable for stock . During the 

winters when ice forms a r ound the s prinG the wr.ter ho.s been 

known t o rise 13 f eet o.bove tho ground surfn.ce. 
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Every producins woil in tho nunicipnlity, with the 

exception of throe, obtnins wnter from deposits of snnd and 

gravel in the glacial drift t depths less than 100 feet . 

The three exceptions are wells in townships 31 and 32, range 

12, which obtain water from aquifers 125, 126, and 184 feet 

below the surface. Two other wells , 110 and 125 feet deep , 

derive small supplies of seepage water , but they have not 

tapped a definite aquifer. Most of the we ll s in the munici

pality are dug to depths of 3 to 40 f eet , and usually tap 

small pockets of sand and gr ave l that underlie yellow boulder 

clay and overlie impe:vious blue boulder clay. A number of 

wells, however, have be en dug entirely in sand and gravel 

without any overlying ye llow clay . An extensive deposit of 

glacial gravel that underlies the ~op soil occurs in the 

eastern part of the municipality . This area ~s outlined on the 

map by the 11A11 boundary line . The gravel overlies blue boulder 

clay and in some places the gravel deposit is at least 15 feet 

thick . Abundant supplies o~ s lightly mineralized wate r can be 

obtained anywhere within this area at depths usual l y less than 

10 feet. 

In the remainder of the municipality the supply of 

water from shallow wells depends almost entire ly on the extent 

of the pocket of sand and grave l tapped. These pockets of sand 

and grave l that overlie the blue clay arc more diffiou:1..t to 

locate in the southern townships than in the northern townships . 

Drought years and even winters will cause the water-leve l in 

most of the wells to lower. The we.ter from shallow wells is 

rarely highly mineralized and the se wells provide the best 

drinking water in the municipality . 

Twenty-six wells 21 to 184 f eet deep obtain wate r 

under hydrostatic pr e ssure from pockets of sand and gravel 

within the blue boulder clay . ·One of these, located in the SE .i , 
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soc . 35, tp . 32, range 10, is a flowing artesian well . It is 

60 f eet deep, and tho wato r rises to a point 10 f oot above the 

surface. The supply of wat er f rom those wells is abundant, and 

variations in seasonal pr oci ·.tat ion do not have any appr ec iable 

effect on tho amount of water available . Ono of these we lls, 

located in townshi p 32, range 12 , yields soft weter , but the 

wate r in tho othe r t wenty-five we ll s is hard and usually hi ghly 

mine r a l ized . Tho water has no ill effects on stock, but it is 

not usually used for drinking if shal l ow well Ymter is available . 

The supply in one we ll in township 32 , range 12, has been partly 

closed off by tho f ine sa~d of tho aqui fer plugsing the casing. 

It is estim'ltcd that 30 per cont of tho farmers in 

the municipal ity arc unable to obtai n reliable supplies from 

we lls and must haul water, use s l oughs when pos sib le ~ mid mo lt 

snow during the w:i.ntor . These fa rmers a r e advised to prospect 

the upper 35 feet of tho glacial drift with to st augers for 

wate r-bearing pockets of sand and gravel . Dugouts excavat ed 

at l east 12 feet deep in depressions arc r ecommended as one 

of the cheo.pc st and most cer-1 ~"1. in methods of obtain::.ng n. permanent 

supply of wate r. Boring or ~~illing to depths in excess of 150 

feet is not advised in township 32 , ranges 10 a..""ld J.l , 01· to 

de pths in excess of 100 feet in township 31 , r anges 10 and 11 . 

The thicknesB of the gl acial drift increases towards the north 

and west, and we st of Forun l ake it is probably in excess of 

250 f eet . If boring or drilling i s contempl ated it should be 

confined to the gl ac i a l drift . 

Water-bearing Horizons in tho Bedrock 

Tho Marine Shale series underlies the glacial drift 

throughout the township . Tho Marino Shale, or 11 soapstone 11 a s 

it i s loca lly termed , was encountered in four wells i n this 

municipality . In sacs . 21 and 30, tp . 31, range 10, i t was 
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struck at depths of 90 and 76 foot, or at elevations of 1 ,7 25 

and 1,734 foot above soa-lovol. Those wells yie ld small 

quantities of water that is derived from the glacial drift. 

'.L'No we lls in township 31, ranges 11 and 12: encountorod tho 

shale at approximately the samo elevation but they wore dry 

holes . In township 30, range 11, in tho rural W'.lilicipality of 

Beaver immediately south, tho "soapstone i; was encountered at an 

e l evation of 1,760 foot by two dry holes. Thero appears to be 

a local rise in tho bedrock in townships 30 and 31, ranges 10 

and 11, as to the ·west of Foam lake a 184-foot well,, drilled 

to an e l evat ion of 1,576 feet above sea-level , did not 

encounter bedrock. In the municipal ity of Elfros to the west, 

bedrock is thought to occur at an elevation of 1 1 475 feet . The 

thickness of the glac i al dri ft in tho municipality of Foam l ake 

is , therefore , estimated as .. llows : township 31 _, renges 10 and 

11 - 75 to 100 feet; township 32, ranges 10 and 11 - 150 foot; 

and townships 31 and 32, r ange 12 - probably 150 to 250 feet. 

In drilling in this municipality it is strongly 

roconnnended that drilling be confined to tho glac ial drift, as 

the Marine Shale series in this part of Saskatchewan rarely 

contains usable water . 



GROUND WATER CONDITIONS BY TO\iVNSHIPS 

Township 31 , Range 10 

Tho northwestern part of section 31 is covered by 

glacial outwash sands and gr ave ls, whereas the r emainder of 

this fr actional t ownship is mantl ed by glacial till . The 

e levation decreases gradually fr om 1,840 f eet at the southweste rn 

corner of the township to :,750 feet at the northeastern corner. 

Tho l and is slightly undulating and wooded with poplar in the 

we stern 4 miles of the township, but it is flat and unwoodod 

i n tho eastern 2 miles of th township . Sloughs, and large , 

f l at , marshy ar eas are quite conrrnon, Echo l ake , at an elevation 

of 1 , 76 9 f eet above sea- l eve l, covers an area of approxi mately 

480 a cre s in the east ern part of the township . 

Most of the wells a r e dug to depths of 5 to 30 f eet 

and tap sma ll pockets of sand and grave l that underlie yellow 

clay. In the area outlined by tho 11 A11 boundary line in the 

northern part of the township wate r is easily obtained from 

grave l at depths l e ss than 16 feet , and the suppl y of water 

from wells in this part of the township is usually better than 

from those in the remainder of the township. I n normal years 

t he supply of water from we lls that tap an aquifer above the 

b lue boulder clay is usually sufficient for local needs , but 

in periods of drought and even in winters the supply diminishe s . 

The water is usually hard and not highly mineralized , although 

the 5-foot we ll dug entirely ·_n gr avel i n the SE .-t section 35, 

y ields water that is too "alkaline 11 for drinki ng , 

l Three wells , 50, 58, and 76 f eet deep, in the NE .4, 

section 18 , the SE.t , sect i on 20 .• and the SE .t , section 30 , tap 

pockets of sand and grave l in the blue boulder clay, and yie l d 

ab undant suppl i e s of water under hydrostatic pressure . The 

water fr om the se wells is more hi ghly mineral ized than that 

from the shallow wells , but it is used for drinking . 



-16-

Two wells, 90 n.nd 76 feet deep; in tho mv .. t, section 21, 

and the NE.t, section 30, str i :.c tho Marine Sho.lo serie s, which 

underiios the gl acial drift , at o1ovations of l,725 and 1,734 

foot . The shale encouhtctcd in tho 90-foot well was described ~s 

be ing a ho.rd, blue 11 soapstono 11
, and in the 76-.foot we ll as a hatd, 

brown 11 soapstonc 11
• Both wells yield very smo.11 supplies of water 

that arc thought to be derived from thin l ayers of sand and 

srave l in tho glacial drift. Tho Marine Shale series rarely 

yields water in this part of Saskatchewan. All efforts for 

:ocating water should bo confined to the glacial drift • . Boring 

or drilling to depths in excess of 100 feet in this township is 

not r ecommended . 

At least nine farme rs in the township haul water or 

depend to a large extent on surface water in sloughs and lakes 

for stock. The excavation of dugouts to retain surface water 

should alleviate water shortage, but they must be at l east 12 

foot deep to be satisfactory . 

Township 31 , Range 11 

The northeastern corner of secti on 36 is mantled by 

glacial outwash sands and grave ls , and parts of sections 30 and 

31 are overlain by a thin veneer of glacial lake clays. The 

r emainder of this fractiona l township is mantled by glacial till . 

The elevation decreases gradually from 1 , 840 feet at tho south

eastern corne r of the township to 1, 780 feet at the northwestern 

corner . The land is slightly undulating and wooded with small 

groves of poplar. Milligan creek flows intermittently in a 

northwesterly direction through sections 17, 18, and 19. 

A flowing spring in the NW .t, section 35, yie lds an 

abundant supply of hard water. The water from this spring flows 

into a depression and forms a small slough . The supply of water 

f rom this spring has graduall~r decreased during the past ton years. 
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Springs arc of common occurrence in tho ravine that obhtains 

Milligan creek, and several farmers in the vicinity of the 

creek haul water- from them for stock use. 

The wells in the township are from 5 to 80 f eet deep , 

the deepest producing well being 65 feet . The producing wells 

tap pockets of sand and gravel in tho glacial drift, most of 

these pockets being immediately above blue boulder clay. These 

shallow wells usually yie ld small supplies of water and are 

easily affected by drought conditions. The shallowe st we ll in 

the township, located in the NE .t, section 21 , encounters a 

pocket of sand that yields an oversufficient supply of hard 

wate r for 100 head of stock . Pockets of water-bearing sand and 

grave l arc difficult to strike in this township and many dry 

holes have been dug in an effort to locate them. Tho water from 

shallow we lls is generally not highly mineralized and is suitable 

for drinking. 

Only three wel ls in the township yield water under 

hydrostatic pre ssure . They are 65, 36, and 64 feet deep and are 

located in the NW.t , section 20, the NE .t , section 22 , and the 

SVf .t , section 24. These we lls tap pockets of sand in the blue 

clay and the water rises to points 25, 16, and 20 f eet below 

the surface , respective ly. The supply is abundant and constant, 

and the 64-foot well yields an oversufficient supply for 200 

head of stock. The two deeper wells yield hard water that is 

11 alkaline 11
, contains iron, and is not suitable for dr i nking. 

Several dry holes 40 to 80 feet deep have been bored in an effort 

to strike water-bearing sand or gravel above or in the blue 

boulder clay. 

A 75-foot dry hole in the NW.t. section 30, struck 

" soapstone 11 at an e levation of 1, 720 feet . This "soapstone " 

is probably the Marine Shale and since it rarely contains usable 

water in this part of Saskatchewan, boring or drilling to depths 
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much in excess of 75 feet in this township is not r ecommended . 

All efforts to obtain water should bo c onfined to the glacial 

drift, and if 11 soapst one 11 is encounter ed , further boring or 

dri lling in that particular well should be discontinued . If 

a pocket of water-bearing sand and gr ave l cannot bo struck in 

tho glacial drift, fannors are advised to excavate dugouts to 

col l ect and conserve surface water. They will bo satisfactory 

if made at l east 12 feet deep, and located so as to collectthe 

maximum amount of surface run-- , ff water. 

Township 31 , Range 12 

Part of Foam l ake , a permanent body of water, extends 

i nto the northeastern part of this fractional tovmship . Tho 

el evation de crease s gr adua lly from 1, 910 feet at the southwestern 

corner of the township to 1 , 774 feet above sea-level at Foam 

l ake . Foam l ake is a r emnant of a glacial lake , and in an a r ea 

surrounding the lake the b oulder clay or gl ac i al till i s over

lain by a thin veneer of gl ac ial l ake clays. The l and is 

slightly undulating and a few scatter ed grove s of poplar occur . 

Milligan creek flows into Foam lake from the southeast i n the 

NW .i , section 25 . Becket t brook and Becvar brook joi n in the 

NW .i , se ction 24, and fl ow into tho l ake in the SVV .i-, section 26. 

The three streams are small and have an intermit tent f l ow of 

water. 

The water from Foam l ako is used by many farmers for 

stock , a lthough it is har d and 11 alkaline 11
• During the drought 

of 1930 to 1934 Foam l ake wa s the source from which much wat e r 

wa s tanked when wells did n ot yield an adequate supply . The 

water - l eve l in the lake r ose 1 foot in 1935 . The water in the 

creeks is also used for stock in the spring and early sunnner 

months. The farmer in the NE .i, section 23, druns Beckett brook 

every spring and floods a meadow as a small irrigat i on project. 
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Sever a l small springs that yie ld ho.rd, tta lkalino" wat er suitable 

fo r stock occur in the sw.i , section 21 . 

Most of the well s in tho t ownship a r e dug to de pt hs of 

3 to 35 f eet and usually t ap aquife rs of sand ~nd gr o.ve l beneat h 

ye llow b oulder clay . Sever a l we lls, however, ar e duG i n pocket s 

of sand and grave l that outcrop at tho surface . The gl acia l 

drift of the NW .i , section 34 , is l ar gely compose d of sand, and 

wat e r is easily obta ined in this o.rea a t de pths l e s s than 15 feet. 

The quantity of wa t e r obta ined from sha llow well s varios o.nd 

appar ently d epends l arge l y on the extent of tho pockets of sand 

and gr ave l. In s ome we lls , such a s th ose i n the SE .i , s ection 19, 

t he NVv .i , section 20 , and the SE.i , section 32 , which a r c 8, 10 , 

mi.d 3 f eet dee p, r e spective ly, t he supply of wat er is quite 

abundant and not easily a f fect,; u by variations i n annua l r a infa.11 . 

In most sha llow wells, however , the suppl y was greatly decreased 

during the drought of 1930 to 1934. 

Five wells, 46 t o 126 f eet deep, yie l d wat e r under 

pre ssure from pockets of sand and gr ave l i n the blue b oulder clay . 

I t is possible that the 125- f oot well in the NW .i , section 16, and 

t he 126-foot well in the NW.i , section 19, have t appe d the same 

aquife r at el evations of 1 , 730 f eet . The wat e r r i ses t o po i nts 

10 and 12 f eet be low the surface , r e spective ly, and the sand 

was struck beneath a l aye r of hardpan in each well. The suppl y 

of water in the se five wells is abundant and constant . The 

wat e r is highly mineralized , but with the exc eption of one well 

i t is used for drinking . 

Adequate supplie s of wate r ar e not r eadily f ound in 

t ho glacial drift and many dry hol e s to a maximum depth of 90 

foo t have been dug and bored . Several dry hol e s of 1unrocorded 

depth in the SE .i , section 36 , strike 11 s oapst one 11
• The se we 11 s 

ar e probably not more than 75 f eet deep , a s 11 soapstone 11 wa s 

struck in a we ll in tho mv.i , sec. 30, t p . 31 , r ange 11 , at an 
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olova.tion of 1, 720 feet. The , c.rino Sha.lo series is loca.lly 

termed 11 soapstone u nnd i.. t :::-n.roly contains usa.blo water . If 

this material is struck i:: n. well boring or dr illing in tha.t 

pa.rticular we ll should be discontinued. 

Township 32, Range 10 

Tho southwester~ corner of sect ion 6 is mantled by 

glacial outwash so.nds and grave l s, but tho r emainde r of tho 

·1.; ovmship is covere d with glacial tilL Tho elevat i on decreases 

ve ry gradua lly from 1, 800 feet rt the southwestern r 8rne~ of tho 

township to l _, 732 foot at tho shore-li:io of Vihitos ·ir:d l n.~:.:o . Tho 

1r:i...."'1.d rises gradua lly on tho opposite side of the lak:::i to an 

elevation of 1, 760 foot at tho northoa.stcrn corner of tho town-

ship. The land i s slightly unduJ.atint; to fla.t, and lnrgo hay 

f lats or marshes arc c ornmon i n tho eastern se ctions . Yfhitosand 

:i.ake, a large per manent bo1..1y o wat e r, is tho source of Yvnitosn.nd 

:~ivor. The river flows from tho la.kc in tho SW,% .. section 24 . 

:Much of the land in the c ern:;r '.ll part of tho township ha.s boon 

moc1. ified by the a ction of v.ilter and the top soil is very stony 

and not suitable for cultivation. 

An extensive deposit of gre.ve l, which i n somo places 

is at least 15 f ee t thick, underl i es cho top soil in the southe rn 

part of tho township. This deposit of glacial grave l l ies within 

the area outlined by the "A~ ' boundary J.lne , An abu.ndant supply 

of water can be f ound a nywhe r e within this arec. at depths 

l::;ss than 16 feet below tho S'...1-I' fa.ce, l An 8--foot well in tl:.e NE .4 , 

section 4, yields sufficient water for 100 head of stock. At a 

}JOint in tho SW.t, section 10, water is snes from the gr ound as a 

f~.owing spring. The water from this extensive gravel aquifer 

is hard, but not " a lka line u, and is sl'.ito..ble for a..~inking . Throe 

of tho weL s yield soft wa·~or. Three we lls, 8, 8, and 16 feet 

deep, in the S1N .t, and SE .. ~-, sect ion 25 , and the NEot, section 26, 
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wo ro dug in s::md thc.t extends fr OI11 tho surface to tho bo.se of 

tho wells . Theso wells n. l so y i eld o.n o.bundant supply of 

slightly minc r o.lized wo.tc!". In the roma. i ndor of tho township 

wa-Gor is very difficul t t o obtain i n tho upper 30 foot of tho 

gl o.cio.l drift, 

Throe well s , 40, 65, and 60 foot dcop, in tho S'J .t , 

section 18, the sw· .t , s0ct i on 30 _, o.nd tho SE .t, section 35 J 

obtain water und.or pressure f r om pockets of sand and gr o.vo l 

that lie wi thin tho bluo boulder clcty. In the 60-foot we ll 

tho pre ssuro i s suffic icnt to rai so tho we.to r to a. point 10 

foo t above the ground rnrfa.co. '.'.:'he v-rater in this flowing-

artesi an well is har d and ~ow :~ns iron, but i t is usable fo r 

drinking . Tho bo.so of this well is at an elevat i on of 1 3 690 

foot above sea-level. As tho Marino Shc.16 sorie s wa.s struck 

at an approximate o l evat io:1 of 1 ,, 730 foot in tovmshi p 31, 

r aCJ.gc 10, tho bedrock surface falls off towards the north., 

probably correspondi ng to the doc r eo..so in surface elevation . 

A 125- foot we ll, bored to an e l evat i on of 1 , 630 foot i n tho 

"E 1 t. 0 .4, soc ion 30 .• wo..s mado a l most entirely in gl acial blue 

boul der clay. 

Those farme rs who have an iCJ.adequato supply of vm 11 

wate r usua lly haul wo..te r from Whito scmd l ako fo r stock purposes . 

Boring or drilling to depths much in oxcoss of 100 foet is not 

recommended in this township. The Mari.11e Sha.l e series underlies 

tho gl acia l drift and s e ldom y i e l ds use..ble water . The Mar ine 

Shal e is 1 oco.lly termed 11 s oap stone 11
• 

Township 32, ~ange 11 

The southeaste r n corne r of section 1 is mantle d by 

glacia l outwa.sh sands and e;r ave l s and the western parts of 

se ctions C and 7 a.r e covered with a. thin venee r of gl ac ial lake 

clay . Tho r ema inde r of the township is mant l ed by glacia l till . 
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Tho e l evation docroas e s from 1 , 800 f eet o.t the southeastern 

corne r of tho town ship to :;_ , 738 foot at tho sh6ro-linc of 

Hedley l o.kc in sections ?i·.'.: '.l.nd 35 , Tho lnnd is s light l y 

unduld.t ing in tho southern sections .• but towar ds tho northe rn 

and northwestern po.rts it becomes very f l o.t . Wo.to r i n s l oughs 

and f l at, marshy areas in tho northern po.rt of tho townshi p is 

very 11 a l lrn. l ino 11
, o.nd when tho sloughs b ee omo dry o. white 

precipitate of sodium sulphate covers tho surface of tho 

c.enr e ssions. Tho top soi l in tho co.stern part of the tovmship 

is very stony . The tovoship ii:; wooded wi th 'roves of poplar . 

A flowing spring is located in tho SW .t, section 1 . 

Tho spr i ng wa.s di scove r ed in 1 908 , and ic e ho.s boon lmown t o 

form a round the spring i n win":- - ~~ to a height of 1 3 fee t , The 

supply i s abu...'1dant, but the wa-cor is hard, ': o.l ko.line '', contains 

~.:::-on , and i s suitable only for stock . 

The we ll s in the townshi p are f rom 5 to 110 foot deep, 

but most of them are l ess than 35 feet deep . Pockets of wato r

bo'.:l.ring sand and gr avel that general l y lio beneath yellow clay 

o.re most diff i cult to locat e except in tho southwestern and 

northeaste r n corners of the townsh i p . The suppl y of water f rom 

tho shallow we lls is q11".te variable, but most of the i ndj_v:i.dual 

we lls will water 25 to 40 head of stock . Two shallow we lls 

that yield an ab undant supply of water ar e 6 and 8 feet deep 

and a r c located in the sw.t, section ~6, and the SE .%, section 23 . 

The 6-foot well yields an oversufficient supp l y fo r 65 head of 

s·\.;ock and the 8- foot well y i e l ds sufffoient water for 80 head of 

stock. The wn.ter from shallow ·wells i s r a r e l y highly mineralized 

and at l east sixteen well s i n Jche township y i e l d soft wate:::- . 

Onl y six we lls in this densely settled townshi p yie l d 

wate r unde r hydr ostat i c pressure . Those wells are 21 to 85 feet 

deep and <'~0::- ive wate r f rom pockets of sand in the blue boulder 

clay . The supp l y in these s i x we ll s is abundant and not easily 
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decroa.sod by prolonged drought . Tho water is more highly 

mino rc.lizcd thnn that from we lls that to..p o.quifors above tho 

blue boulder clay, and it is gene r a lly unsatisfactory as 

drinking water . 

Tho deepest well in tho township, 110 foot, is located 

in tho SW .t , section 33. A 6-inch lc.ye r of water-boa.ring sand 

vro.s struck 50 foot below tho surface, but the supply of water 

was smn.11. The base of tho well .. at an e l evation of 1,640 

foot above soa--lcvo l, is still in blue boulder clay . ns oo.pstone 11 

Vv::.t s not encountered in this well, and since this material wo.s 

struck at o.n elevation of 1., 7'., foot in township 31, range 11, 

the elevation of the bedrock must decrease towards the north. 

I~ is believed , however, that the Mar ine Shale series lies not 

CTore than 150 feet below tho surface throughout the township, 

a.lid for this r eason deep drilling is not recommended. Prospect

ing for water should be confined to the glacial drift, 

Township 32, Range l2 

The northern part of F'oOl'l lake 1 i e s in the southeaste rn 

pn.rt of this township . Milligan creek loaves Foam lake in tho 

NW .i , section 12 , and flows inte rmittently in a northwesterly 

direction across tho township . It drains the overflow water 

from Foam lake, at an e levation of 1, 774 feet above soa-·level, 

to Quill lakes at a n elevation of 1,700 foot. Two small lakes 

arc located in sections 25 and 35, Tho e l evat ion decr eases very 

grD.dually from 1,810 feet at t. :; southwestern corner of tho 

tmm.ship to approximately 1, 740 foot at the northern edge of 

sect ion 34. 

A thin vo~eer of glacial lake clay overlies the boulder 

clD.y in the vicinity of Foam lake and for a distance of about 

one - quarto! of a mi l o on each side of Mi lligan creek, Glacial 

out.wa sh sands and gravels cover an area in the western part of 
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section 7. Tho r emainde r of t 'c township is rumtlGd by gl acial 

til l . Tho l o.nd is slibhtly undulat i ng to f l a t , and s catte r ed 

groves of poplar occ ur trJ~oughout tho a r ea . 

Most of t ho producing vvolls in tho t ownshi p a r c dug 

by hand to depths of 6 to 30 fo ot . Pockets of wator - boaring 

sand and grave l aro not difficult to strike in tho upper 30 

foe~ of t he gl ac i a l drift and only ton farmers havo been unab l e 

to secure an ade quate supply of we.tor from shal low we ll s . Tho 

-iJockets of sand and gravel gene r ally unde rlie ye llow boul do:'.'.' 

clay , but at l east thirteen vro ll s strike t ho pockets d irectly 

beneath tho top soil . Occasionally more than one shallow we ll 

ho.s to be used t o obtain sufficient we.to r fo r stock- rais :'._ng 

P'J.rpo ses, Seve ral wells, including those in tho SE o~, section 

5 , t he SE .t~ section 14 ~ and tho NW .t , section 31, yield abundant 

supplies of wn.to r. Tho wator-lovol i n tho 6-foot we ll in the 

SE .. t , section 5: when visited · 1 1935 was 4 feet below the 

surface , and two hand pumps and Bon b a iling at tho same time 

could not lower thi s l eve l sufficiently to clean out tho wel l . 

The water fr om tho shallow wells i s rarely 11 a lka line n, and is 

sJ.itab l c for drinking. 

Only six we lls, 22 to 1 84 feet deep , yield water under 

pressur e . Of these six wells, five yield water that is hard , 

cont a ins iron , and is 11 a l kalinc n, but a 65-foot vro ll in the NE.t, 
section 20 , yields soft water . These six we lls tap pockets of 

sand and gr c.vel in the gl n.cia l drift . A 90 ... foot dry hol e was 

bored in the mrr.-:ft-, section 32_, but on thi s same quarter-section 

o. 70- f oot we ll struck a pocket of quicksand beneath ha r dpan and 

tho water ro se to a point 30 foot below tho surface. This well 

yie lds a v ery small supply of water due to the quicksand plugging 

tho casing . 

~wenty-fivo dry hole , 40 to 125 f oot deep , were made 

in the NW .t, section 30, befor e o. 184-foot drilled we ll struck 
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wator-beo.ring sand at an e l evation of lj576 feot ~bovo sea-lovol 

in tho gl acia l drift . The water is under sufficient pressure to 

rise t o a point 20 fee t below the surface , o..nd the supply is 

abundant . 

Tho Marino Shalo series wa s n ot encountor od in any of 

tho wells in the tovmship . The thickness of tho gl acial drift 

i s approximately 75 to 125 feet in townships 31 , ranges 10 and 

11 , nnd probably does not exceed 150 feet in townships 32, 

ro..ngos 10 and 11, but we st of Foam l ake tho drift appears to be 

more than 250 f eet thick accor ding to logs of we lls in the rural 

nu__n icipali ty of Elfros. 

If 11 soapst one n, as t ho Marino Shal e is locally t e rmed, 

i s encountered while borin;; or drilling a woll in this township , 

it is advised that drilling in that particular we ll be dis

continued . The Marino Shale series r ar e l y contains wat e r

bearing horizons in this pctrt of Sa skatchowan and prospecting 

for wat er should be c onfined to the overlying glacia l drift . 
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STATISTICAL SUMMARY OF Vv'EL! , INFORMATION IN PART OF RURAL 
MUNICIPALITY OF FOAM LAKl.,_, NO. 306, SASKATCHEWAN 

Wo st of 2nd meridian 

Township _3lj31 31 32 32 32 ~otal ~o. 
in muni

Range _ 10 11 12 :10 11 12 cipali"!'.z_ 

Total No . of We lls in Tovmship 

No . of wells in bedrock 

No , of wells in glacial drift 

No, of wells in alluvium 

Permanency of Water Supply 

No, with permanent supply 

No. with intermittent supply 

No , dry hole s 

Type s of Wells 

No . of flowing artesian wells 

No. of non-flowing artesian wells 

No . of non-artesian we lls 

Quality of Water 

No . with hard water 

No . with soft water 

No . with salty water 

No. with "a lkaline " water 

Depths 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, f r om 201 to 500 feet deep 

No . from 501 to 1,000 foet deep 

No . over 1,000 fe et 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 

Sufficiency of Water Supply 

No , sufficient for domestic nee ds 

No . insufficient for domestic needs 

No . sufficient for stock needs 

No . insufficient for stock neeci · 

26 42 5o 30 s7 86 I 
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ANALYSES Al~ QUALITY OF "JATIB 

Gene r a l st .::i. t o:nont 

s .::i.::1•) l os of water f r x:i r on r oscnt'.1tive 'Pe l l s in 

s ·,1r f a co dO'l'.)Si ts o.ncl 'oedr '.) ck: wo re t aken f or anal y s e s . E:ii:-

c o-;:i t a s o the rwi se stated. in the ,able '.:lf .'.:J.na.l y s os t ho 

s ::ir.n l es 'iVCr e a1nl ysed. i n t he l n.1Jor o.t .'.) r y o f the ~'.o ri n,:: s 

Div :..s i on o f t11.e Gco l of.~ i anl Sur vey b~r t110 l.ls1J.a l etand.:J.rd. 

rnothods . The auantiti os o f the fo l LY71in:~ cons t itu ents 'T!err:) 

d.o-t;0rmi ne:l ; t0 tal _ d iss o -'-vo :'t .:i. i ne ra l s '.:l li i s, calcium ox i ::le , 

'.:ln. 1 ~ ne sium '.)Xide , sodium oxicle by d.iffcrcnc o , su l p hate , chl or-

L :.o , an•i a l kal inj_ty . The 2,l ke.li ni ty r cfc r r ocl to he ~· e i s tho 

c n. lcium ca .rb'.:ln'J.tc equiva l ent o f a l l ac i d us0rl i n neu t r a l i z in<?: 

t l:J.o car bo na t es of sodiu:ri , ca lc h i.m, a.ni .:1a.·;no siun . The result s 

of t h e a na l ys es are gi ven i n na r t s oer million--that is , ~arts 

by we i ght o f the co nffii t u ents i n 1 , 000, 000 part s o f wate r ; for 

e x.:l :nple , 1 ounce of rraterial dis s olv e d. ic 10 Gallo ns of wat er 

i s e aual to 62r::J- ·oa r ts pe r millio n . The snm_ol es we r e not ex-
~ ~ -

a.mined . for ba c ter i a , a. nd thus n. Tiater that may b e termed suit -

a~J le fo r us e on the 'bas i s of it ::; mine r a l salt co nt ent might 

b e condemned on a ccou nt of i ts cc t eria cont ent . Wat ers that 

are h i gh in bac teria cont ent hav e u sual l y 'teen p ol l-J.t ed by su r -

f ar-e wa t ers . 

Tot a l Dissolved Mi ner a l Soli.Q,.§_ 

T".lo t erm " total d 2.ssolved mineral s olids 11 a s ho r e 

u s<:Jd r e fers t o t he r e s i du e r emaini ng ·~--~1en a sampl e of wa ter 

i<> evaporated to dry ness _ It i s geno rall~r cons i dered. that 

wat e r s that have l ess than 1 , 00 0 '?a r t3 ue r mi l li o n of di s s ol-

V·.Jd s olids ar o suit ab l e f or or d i nary uses , but in tho Prai r i e 

p :;_· ov inc e s t h i.s f igure is o:"t o:'l. exc eeded . Nea r l y all wate r s 

t ha t co nt a i n mo r o than 1 ,000 -part s i;io r ::nilli on of tot al solids 

h<:wo a tast e due t o the d is s ol v ed mine r a l mat te r . Reside nt 
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n.ccustomod to the wn.t or::; may 1~::; 0 t:hose tha.t !l.r~vG !:inch :raore 

them 1,000 parts ;?ur r:;.i llion of dicsolved ::;olids without :rn.y 

i~~1.trked incowrnnienco .• ,8.ltnour:r:h :;iost p0r::::o::1s not uso:.:!. t0 hir;hly 

::ninorc.liz0d wc.t(_,r would. find such vmters hir:;hly objoction.'3.ble . 

J.VI..i.neral Substx1ct3s Pr;:iso:nt 

Cn.lciur~ ~r.~ Magno~iurr:. 

Tho calciu...-1 (Co.) anC: mag,nesiu.'D. (Mg) cor1:b"3:nt of \'m:cor 

is di:3Solved f'rom r ocks etnd. oc:LJ.s, but mostly f r or;i l:i.mcsto::J.e, 

C.olornite, and gypsUFi.. '.rhs ealc:i..u1r:. O.:!ld mngn<::lsiu.l:l salts impo.rt 

:w.rdness to wn.tor. Tho :ll'.Uf;:Lcosium salts o.ro la:nitive , 

The cc.lei um so.l tr: t.c.vo no la::- · '-. j_ve or oth0r dclet·:;rious 

0ffects. '.I'he scal e found on tho in::;ide of stec.;r.. boiJ.ers and 

Sodiur.J. 

Tho sc..l ts of sodiu~ n!'o next in i:mportu:nce to ·'·?lose 

of co.lcium n....~d magnesium.. Of these, sodium sul phf,tG ( Glauber· 1 s 

salt, lfa2 so4 ) is usually in oxc oss of codhun cblo!'"ide (co1:rrnon 

salt, . ~l?-~Cl). ThesG sodiun salt~> ar0 dissolved from r ocks ::?. .nd 

soi].s. W1rnn thero is '-~ largo amount of s0diu:rn :rnlphu:i:; r,, :prc:sc:::rt 

the water is laxative and unfit for d.omE1stic use . Scdii::m 

alkali 11
• and so<liU!!l. chloride aro in.~urious tCJ zef_;otn.ti(mc 

Svlpha.tes 

Sulphates ths con~J.o:'J. r. 0:1st::tuan.ts of 

natural vmter. The suJ.phs.to sal·:~s !!10:.>t commo:;:ily found. are 

:wdium sulphate, mr:.gne8iu.'1l. mJ~_ ·,hate , and calcium. sulpho:Ge (Ca.SO,) . 

W11en the wate:r- contains large quan-tities o.f tho suJ.pb1ts of 

:.>odiura it .L~ injurious to v~>setation. 
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Chlorides 

Chlorides aro common c onritituen-\:;u of all natural water 

e.nd are dissolved in Sl!lC.11 qu:inti tio s £'row rocks. T:Coy usually 

occur as sodium chlorido and : £' tho quantity of s t::..l t is rauch 

over 400 parts per :million t l: 0 water has a b:r.n.ckish taste . 

Iron 

Iron (F0) is dissolved from :rno.r.y rocks n.nd. the eurfaoe 

dcipor.d ts derived from them, c.nd al so from 7rnll · co.si!'..g s, w:;d;er 

p ipes, and other fi~res . bior0 than O.l r:c..rt por million 

of iron in solution will sot tlo as n. red precipitate upon 

exposur e to the air. A wc.ter that c ontains a c onsiderable 

mn.ount of iron wi l l stain porcelain, onwnelled wcire, and 

clothing thnt is we.shed i n it, n.nd when used for drinking; 

purposes h as r. tend.oncy to c o.use constipation, but the iron 

can b e al!'lost completely removed. by n.ern.tion a.nd fi ltration 

of the water. 

r-Inrd.DBSS 

CaloiU!!l. and r.rJB.gncsium" salts impart hardness to water. 

Hardnes s of wa;cer i s c.om:monl>- rec og:'li zed by its soap-de stroying 

powers ns shown l1y the difficulty of obt::>.inins l ather ·with soap. 

'rhe tota l he.r JrnHrn of c. wn:cor is the hardness of the wa.ter in 

its original stu.te . Tot al ho..rdness i s divided. into 11 per ma.nent 

hardness " and 11t empora.ry hc..rdnoss 11
• Per1Yianent hardness i s the 

hurd ... 11ese. of th0 v;at E;r rer'.!.'.tlninc nfter tho sample ha s been boiled 

:.md i:t-re~a..th0_ ru::iou__71t oi' :r.i.ineral salts thut c an.r~ot be 

d l '!-.,. 'l" remove 1y wOJ.. ::.ng . ~Ce:mpor :.,1.ry h1..1.rd.neor3 is the difference 

between t he toto.l hardne ss and tho permc.nent hardness and 

r epr o sent_s t he amount of mineral so.l ts t hat car._ be r emoved by 

boilinz . '1'cir:1ror a ry hardness is clue mainly t o the biclil'bonates of 

·· calr,iu."l.l and magne siu.rn 11nd iron, fi:nd perrrmr.tmt harne ss to the sulT'hutcs 

n:nd c8lorideo of calci'i.l:!l and magne:, si~.i."ll . The p..;rmanent hardne ss 
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can b e :-9ar tly elim.h>.ated by a dding sino l o ch0iliical s 0ft en ers 

W:;: t c::.- the.t c .:: 'J.tei 11 s g_ l nr gr; ::i.r:ioun t of s oclium curbon ut c: and 

srriall '.imounts of c ~•.lcium ~:nd ~i.g!}.~J 8i'.ll!l salt s i s soft, bu t if 

ha1· d:--10ss r~r-:.;atly i n exces r-J of 300 p.::i.rts :)<; r n:illion ; whon the 

t o t e.l hardn0 3::> excuod ·~ d 3 , OOO: ~~ ·-.rts :=;0r ;:uil.::.i on no e-0;a e t 

h3.rdr~t-Js s l'.L~tGrJ:CJ.ina tion was m:.ide . Jilso no d. c ter :nination f'or 

t effi}Y:> r8.r y h:..:.rdn .s ss w<:t s r.iadfJ .-_in wat er s heving a totel ha:rd.ness 

-':;han 20 :;iar ts :rer .:·rillio!:l .• As the dc t er min9. ti ons of t he 

th·J. t -e~i v en in the t nbL.,; of '.l:w.lyses . 



-3
1

-

A
n

al
.t

se
s 

o
f 

W
at

er
 

Sa
!11

]_1
le

s 
fr

om
 

th
e 

M
un

ic
ip

a
l

j t
y

 
o

f 
Fo

am
 L

ak
e

, 
N

o
. 

30
0

, 
S

as
k

at
ch

ew
an

 

LOC
.r1.

TI
~N

 
D

e;
,t

h
l 

_)
iA

ii
ll

N
E

S
S

 
I C

O
N

S
T

IT
(j

E
;;

s 
A

S 
AN

Jl.
.L

J,'
SE

D 
No

J~
t
rl

Se
c 

Tp
.~
ge

.M
er

. 
o

f 
!T

ot
a
l 

j 
I 

I 
] 

-
W

el
 ]_

 , 
d2

. s
 I 

vd
 

To
ta

l 
P

er
m

 ·I 
T

em
p

. 
c 1

 
A

lk
a 

. 
C

aO
 

M
gO

 s
o4

 I Na2
0 

IS
 o

U
d

s 
I C

a 
F

t
. 

so
li

d
s 

I l
i
n

i t
y 

! !C
O

N
ST

IT
U

E
NT

S 
s 

c 
c 

A
.
,

.~
 

c
o

/ 
~a
s~
 Mg

~ o 3- ~1g
~04

 ~:
:~-~

~ 
11

 
N~ 

I 
'c

 I '1
 

1
2

 
2

n
d

 ,
 

1
2

5
 

7o
9 

·-·
~ -

i 
, 

--
--

-
-
+

-
-
-

1 
I 

I 
I 

I 
(1

) 
---

W
at

er
 

sa
m

p
le

s 
in

d
ic

a
te

d 
th

u
s

, 
K

l,
 

a
re

 
fr

om
 g

la
c

ia
l 

d
ri

ft
. 

T
he

 
nu
mb

e~
s 

(1
)

, 
(

2)
, 

(
3)

, 
an

d 
(4

) 
a

re
 

u
se

d
 

to
 

re
!)

re
se

n
t 

th
e 

re
la

ti
v

e
 a

m
o

u
n

ts
 

in
 w

h
ic

h 
th

e 
fo

u
r 

m
ai

n
 c

o
n

st
it

u
e
n

ts
 
a
re

 
p

re
se

n
t 

in
 

th
e 

w
at

er
. 

H
ar

d
n

es
s 

is
 

th
e 

so
ap

 h
ar

d
n

es
s 

ex
n

re
s

se
d

 a
s 

ca
lc

iu
m

 c
ar

b
o

n
at

e 
(C

ac
o

3).
 

A
n

al
y

si
s 

N
o

. 
1 

b
y

 P
ro

v
in

c
ia

l 
A

n
al

y
st

, 
R

eg
in

a
. 

F
o

r 
in

te
rp

re
ta

ti
o

n
 o

f 
th

is
 

ta
b

le
 

re
ad

 
th

e 
se

c
ti

o
n

 o
n 

A
n

al
y

se
s 

an
d 

Q
ua

li
ty

 o
f 

W
at

e
r.

 

( 
3)

 
( 

2
) 

CO
M

 
--

01
·~ 

So
~r

ce
 I 

N
a.

2
S

0
4

 N
aC

l 
vv

a-
i,e

r 

( 
4

) 
I 

~
 



- 32-

Wat er from t ho Uncons olidated Deposits 

No a n alyse s cf wo.t e r from we ll s tho.t tap deposits of 

sand or grave l above tho blue b oul der c l ay i n this muni cipality 

a r c available . The water from tho shaJ.low wells in this aroo. is 

usually hard , b ut r are ly 11 a l kaline 11
• It can bo used fer dr i nkini; 

as well as for stoc k . The wo.tor from wells thn.t to.p tho oxtons::._vo 

depo sit of gr ave l in tho n. r ea outlined by tho 11A11 boundai_·y lino, 

is slightly mineralized and is locally termed soft . Co.re should 

bo take n to see that the wato: ' ·i.n tho shallow wells b . th:L::: 

outlined area do not be come c onta.llino.tod by polluted s1'.rface v;ate:cs. 

A srunple of wat e r fr o~n a 125 -foot v.-oll_, which derives 

wate r from a n aquife r in the bl ue bov.ldor clay, vras analycod and 

the r esults are listed in tho o.0 companying tab l e . It contains 

769 parts per milli on of total dissolved solids, which is quite 

l ow for wate r f rom tho l ower part of tl:e gl o..cial d:".'if-S . Ca lci1)m 

sulphate , sodium c a rb onate , magnc s i u:.'1 sulphate, and sori i '.JDl chloi·icic 

a r c the chie f mine r a l salt s in soluticm, thci:: o.bur..uanco dcc!"cacing 

in t he order giv e n . Tho water is termed '!alkalinc n_, but is being 

used for drinking and for stock . I t may pn.:'o to be unsatisfactory 

fo r irrigat i on as it conta ins a rolo:civcly ln.rgo amount of sodium 

carbonate or 11bl ack a lka li". The wate r from we :.l s that ·':;ap 

aquifers in the blue boulder clay in this mtmicipality is much 

mo re highly mine r a lized than t hat f r om we ll s tappi ng aquife r s 

above the blue boul de r clay . t wi ll pr obably bo suitahlG for 

stock , but may not b e usab l e for dr i nking ., 

Wate r from tho Bed~ock 

No water is obtained from the bedrock in this mu~ici 

pality, On the r ar e occasions when w<.ter ha s boon obtained from 

the Marine Sha l e s e ries in t h is part of Sas~;:2.t0howcm : it is 

usually so highly mine r ali zed that i t cannot uo used for a:,·\'/ farm 

purpose . 
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