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GROUND WATER RESOURCES OF THE RURAL 1'IDNICIPALITY 

OF HILLSBOR.OUGH, IW, 132, 

SASKJ1.TCFŒll\T_l\.lif 

INTRODUCTION 

Lack of rainfa l1 during the years 1930 to 1934 over a 

l arge p?..rt of the Prc.irie Provinces brought about an acut e 

shortage both i n the l~rger supplies of surface water used 

for irrigation and tne smal ler supplies of ground water 

requirecl for domestic purposes and fo r stock. In an effort 

to r ol i o-rre the serious situation the Geological Survey 

bogan an extonsivo study of tho problom f r om the standpoint 

of domostic t'.ses and stock raising . During the f i eld scason 

of 1935 an aren. of 80,000 square r,li l es , comprisi ng n.11 that 

part of Saskatchcvmn south of the north boundary of township 

32, :vas systematico.lly cxaminod , records of approximately 

60 , 000 wcl l s were obto..inod. , and 720 samplos of water wore 

collcctod fœ o.nc.J.ysos . Tho fo.cts obtainod have beon 

classified and the i nformation portaining to 8.ny v;cll 

is readily accessible, The oxrunino:tion of so largo an o..reo.. 

and the intorpretn.tion of the do.ta. collected wer e possible 

beco.use the bodrock goology n.nd tho Pleistocone deposits 

ho.d boon studiod p~oviously by McLoo.rn, 1fo.r ron, Rose, 

Stansfie ld , Wickonden, Russell , and othors of tho Geol ogico.l 

Survey. Tho Dopartmont of No.turo.l Resources of Saskatchewan 

and local wel l drillors assistod considor n.bly in supplying 

soveral hundrod woll r ecords . Tho base mo.ps used were 

suppliod by tho Topogro.phico.l Survoys Branch of the Depo.rtmont 

of +,he Intorior . 



- 2-

Publicat i on of nusul ts 

Th•_, osscnt i al informc~tion por taini nc; to th0 €:r ound 

1mtt!r conditiŒ1S is l: oi ng flllbl:.sllGÙ. Ü1 re;1or7:s, 0118 bOÜig i SSU8d 

for •.oo.ch munic i p:llity . Copic;s of thc,~-3 r eports o.r0 bü i nfj sent 

to th0 m;crcto.r y t r c:.;.snrurs of the municipulii;ics nnd to ccr to. i n 

Pr ov inc i al W.ll :?oder e,l Dupu.rt::ncnts , wJ-"l.•.?rt:: th,_;y eo..E lh; consul tcd 

by rusiclonts of tho mu;liciprüitiu; or by othor p(,rsons, or t}i-;.:y 

m::.ty bo obtain8d i.::ly '•rr:L ting dü· oc~c to th'.) Diroetor , Bur c;n.u of 

Econ01r.ic Goo l ogy , Dopu.r tment of Hi ncs , ott;e,vm. Shoul d any ono 

requin; more d•;to. i lod informat i on thnn that conta i ncd i n tho 

reports 81 ~n :::~dditional infor mation o..s th1; Goo l o[ i ciü Sun roy 

rnf'..ki ng such :roquest the c..pplicc.nt should i ndicnte thu exact 

locat i on c1f the r.:..r ect by r;ivinr; the qu::Lrt cr sect i on , to1.'inshi p , 

r m1f;c , crnd m<:iridia.n concerning whi ch i'clrthe r infor mat i on i s 

dosirud. 

Tho roports c..re v1ritten pr incipully for far m 

rcsidcmts , municipal bod i es , c,21d wol l dr i llers vrho a r o oi thor 

n l anni ng t o süü: ::1ew wolls or to doopen oxisting wo l ls . 

Technical tormu u s ed in the roports ar o duf i nad in the clossar y . 

How to Use the Esport 

Ariyono ùo sir ing i nfornm.ti0n a.bout c;r ound vrator i n 

nny JXtrticular locality should re('~d first tlic part dcn.l ing 

'.vi th the muni cipali ty as o. whoJ. . .:i i n ordor to unclorst:;nd m.oro 

fu l l.y the nar t of tho r oport t.hR:I:: don.l s wi th tlw plo.co in 

whi ch ho :'..s intnrestcd . At the sam0 t i mo ho c;hould study the 

tvro f.i e~ure s accompanyins tho report . Figure l shows tho 

sur f::wc c..nd bodr ock gool o~,r o.s rol c.tod to the ground water 

supply; ar.d Figure 2 shows tho r ol i of e1.nd t he l oc ati on ::rnd 

type of water WlÜ l s . R13lid' is shm"m by liner:: of uqus..l 

c l ovat i on cal l cd " contours " , Thu olcvation D.bOV() sca-lovc l 
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is givon on sornc or o.11 of tho contour l i nc:> on the f i gure. 

I f one i ntonds to sink o. wol l n.nd Y:ishor. to f i nd 

tho o.pproximc,te depth to a 1No.tcr-boaring hor izon, ho must 

lc'l.r:r~: (l) t h o c1cv o.ticn of the site , and (2) tJ1u rrobn.blo 

olcvatior. of the.. wo.tcr-boL' r int; bcd. The clc.vc,tion of the wd.l 

s i te i s obtai:;.-ioù by mur kir:cg it s pos i tion on the mf\.;J, Fi curc 2, 

o..nd ostimo.t i n&; its olcv·.~tion wi th r espect t o the tvto Gontour 

linos bchrnon which i t lie. s o..nd vrho00 olovat i ons a r 0 g i vo on 

tho figure . Vlhcre conteur l inos are not shovm on the fir,uro, 

t he ol ovo..t ions of adjo.cor..t wolls as ind i cc--t~od i.'1 the Table of 

'Ne l l fü,cords c~eco:rripanyin€ cach r o;Jort Cr:\n bu usod" Tho 

o.ppr oxi mato c l ev'l.tion of tho vmtor -bear in h ori zon at the vïoll -

site ce:.n bo obtcüned from tho To..hlo of YToll J\0cords ~y not i ng 

the olüvo.tic;r_ of tho 11::-~tor-·bcc~ring hor izon iE s1;r r oundin0 vwlJ.s 

o..nd by est i me.t i n,; f r om thosiJ kr~ovm ol evett i ons i ts olovrci; i on 

1 
o.t thr vrol_l-s i t0 • ..::. I:~ th~ ;:;c.tor-bonr inr~ hori zor. i s i n bedr ock 

i)1n dnp+,h t o 1·rater can ·)c o::;tim:::i.tod f~ürly u.ccur atcl y i n thi s 

wo..y . If t h<::: ivater-bearing hor iz.on i s i n unco:r1sol idc.ted dopos i t s 

such ac gr o.vel, so..nd, clc..y, or l ac i al dobri s , hovrcv or , tho 

estimat ed ol ev at i on i s loss r olio.bl o , bocauso t he water - ben.r i ng 

h orizon me.y be i n clinod , or may be i n l onsos or in so.nd bods 

which may lie o.t var i ous hori zon~ c.nd may bo of small l etter a1 

ext ont . In c a l culat i ng the dopth to na.t e r, carc shoul d be ta.ken 

Re c or d s bo o.11 i n tho ;:;o..mo col ogi cc. l hori zon oithor in the 

g l ac i a l dr ift or in the bodrocl: . F om the data in tho Tab l e 

1 
If é.he ·1rn11- sit :» io 1:•-:·J.J' the e<'l:;e of tbe mun icinality , 
the ·:''"_,:, 'mr1 rt·•' .iri_. c>-ii.i:lg ·.;i tb t'10 •ld,ioini <~ 

muni ci Ti.li t~1 cl• oulc! he c011s1ü te d j_ n orcler to u b G::iin the 
ne":' er~ i'î!-"Jl":n t i:m ''1°')\,t ne'1r>y wells . 

·---- - ------ ------------
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of Woll 11.ocords i t i s a l so possible to fo rm somo i doa of the 

quality and qun.ntity of tho water like ly to b e found i n the 
1 

proposod well . 
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GLOSSARY OF TER.MS USED 

Alkn.lino . Tho t orm 11 alkn.line 11 has been o.pplicd 

ro.ther loosoly to some ground waters, In the Prairie 

Provinces a water is usually described o.s ttalkaline 11 whon it 

conto.ins a l arge an1ount of sn.l ts, chiofly sodium sulphate and 

magnosium sulpho.te in solution . WatEJr that tastes str ongly of 

cornmon salt is described as ttsaltyu. Mo.ny tt alkaline " wat EJ rs may 

be used for stock . Most of the so- called ttalkaline" waters are 

more correctly tormed 11 sulphate waters ". 

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

gravol, and othor matorial on the flood- plains of modern 

streams and in lako beds. 

Aquifor or Wat er-bearing Horizon . A vvator -bearing 

b ed , l ens , or pockot in unconsolidated deposits or in bedrock. 

Buried pre-Gla~ial Stream Channels. A channel 

carvod into the bedrock by a streain beforo the advance of the 

continental ice-sheet , o.nd subsoquently e ither partly or whol ly 

filled in by sands , gravels, and boulder clay deposited by the 

ice-shcet or later agoncies . 

Bedrock . Bedrock, as rare used , r efers to partly 

or wholly consolidated deposits of gravol , sand, silt, cl ay, and 

marl that aro older than the glacio.l drift. 

Coal Seam . The so..ige as a coal b ed . A deposit of 

carb.onaceou.s ma.:t er_ia.l formed. f'rom th.e rem.a.ins of plants by 

partial decomposition o.nd burial. 

Contour. A lino on a map joining points that have 

tho sa.me e l evation abo'J"O sea-l ovel . 

Continental Ice-sheet . The great ice- sheet that 

covered most of the surface of Ca.nn.da many thousands of years ago . 
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Escarpmont. A cliff or a r clatively steep slopc 

separo.ting l evol or gcntly sloping areas . 

Flood-plain . A fl at part in a. river valley 

ordinarily above water but covered by water when the river is 

in flood. 

Glacial Drift. The loose , unconsolidated surface 

deposits of sand, gravel , and clay , or a mixture of theso , 

that were dcposited by the continental ice-sheet . Clay 

containing boulders for ms part of the drift and is referrod 

to as gl acial till or boulder clay . Tho gl a.c ial drift 

occurs in sever a l forms: 

(1) Ground Mor a i ne. A boulder clay or till plain 

(inc ludce areas where the glacial drift is very thin and the 

surfa ce unevcn). 

( 2) Termina l Moraine or Morai ne. A hilly tra.ct 

of country formed by glacial drift that was l a id down at 

the margin of the continental ice-sheet during it s r etreat. 

The surface is characterized by irregular hills and undrained 

basins. 

(3) Glacial Outwash. Sand and gravel plains or 

deltas formed by streams that issued from the continental 

ice-sheet . 

(4) Glacial Lake Deposits. Sand and clay plains 

formed in glacial le.kes during the rctreat of the ice-sheet. 

Ground Wo.ter. Sub-surface water, or water that 

occurs be l ow the surface of the land. 

Hydrostatic Pressure. The pressure that causes 

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

Impervious or Impermeable. Beds , such as f ine clays 

or shal e , e.ro considered to bo impervious or impermeable when 

they do not permit of the perceptible passage or movement of 

the ground water . 
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Fervious or Permoo.b l o . Beds a r e per vious when 

they per mi t of the perceptible passage or movement of ground 

water , as for example por ous sands, gravel , and sandstone . 

Pr e- Glac i al Land Surface , The surfa.ce of the lo.nd 

before it was covered by the continenta l ice-sheet. 

by the agencies of water and wind since the diso.ppeo.rance of 

the continental ice-sheet. 

Dnconsolida.ted Depos i ts . The mantl e or covering 

of o.lluvium and glacial dr ift consisting of loose so.nd , 

gravel, cl ay , o.nd boulder s tho.t overl ie the bodrock. 

Water Table. The uppe r limit of the part of the 

gr ound wholly satura:teù wit h wo.ter. This ma.y be very neo.r 

the surface or many feet below it. 

Wells . Holos sunk into the earth so o.s t o reach a 

supply of water , vThen no water is obtained they a r e r eferred 

to as dry hol es . ·wells in which wo.ter is encounter ed o.ro of 

t hree ch.sses . 

(1) Wells in vrhich the vrn.ter is under sufficient 

pressure to f l ow above the sur face of the gr ound . The se are 

called Flowing Artesian Wel ls. 

(2) Wells in which the water is under pr essure but 

does not ri se t o the surface . These wells ar e ca lled Non-

Flowing .1\.rtesi an Well s . 

(3 ) Wells in which the water does not rise above 

the water tabl e . These well s o.re co.lled Non-.1\.rtesio.n Wells , 
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NA1'1I8S il.HD DESCRIPTIONS OF GEOLOGICAL FORIVJATIONS, REFERRED 
TO IN THESE REPORTS 

Wooè. Mountain Formn:cion. The name gi ven to a ser ies 

of gravol and sc..nd beds whi ch have c.. maximum thi ckness of 50 

feet, and wlüch occur as isolo.ted pn.tches on the hi gher parts 

of Wood mou:'.1.tai n. This is the youngest bedr ock formation and , 

whor e pr esent , overlies the Rc.venscro.g fo rmn.tion. 

Cypr ess Hills Formation . The no.me gi ven to a series 

of congl omcr ates and sancl. beds whi..oh occur i n the southwest 

corner of So.sko.tchewan, and rest upon the Ravenscrag or ol der 

fo rmo.tions . The fo r mat i on is 30 to 125 feet thick . 

Ravenscr ag Formation. The no...'ll.e given to a thick 

series of light - coloured so.ndstones and shal es containing one 

or more thi ck l i gnite coal seams. This formation is 500 to 

1, 000 feet thick , and covers a l arge part of southern 

Saskatchewan . The princi pal coal deposits of the provi nce 

occur in this formation , 

Whitemud For mation. The name given to a series of 

white , grey , n.nd buff col oured clays and sands. The format i on 

i s 10 to 75 feet thick . At its base this formn.tion grades 

i n pl n.ces i nto coar se , J.imy s:::md beds havi ng o. maximum thick-

ness of 40· feet . 

Eastend For mn.tion. The name given to a series of 

fine - gr ained sands and si l ts. It has been recogni zed at 

various l ocalit i es over the souther n par t of the pr ovi nce, 

from the Al berto. boundo.r y east to the esc~crpment of Missour i 

coteau . The thi ckness of the formation se l dom oxceeds 

40 feet. 

Bearpaw For mation . The Bearpaw consists most l y of 

incoher ent dark grey to do.rk br ovmi sh grey , par t l y bentoni t i c 

shales, woather i ng light grey, or , in places where much i r on 
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is prosent, buff . Bods of sn.nd occur in plo.co~ i n the 

lower part of the fornation . It forms tho uppcr most bedr ock 

for mat i on ovor much of western und southwester n Saskatchewan 

o.nd has a mo.ximum thickne ss of 700 feet or somowho.t moro. 

Belly River Format i on. The Belly Ri ver consists 

flOst ly of non- mC\.r i ne sancl , shale , and coo.l, and underlies 

the Bcar paw i n the vvostorn pn.rt of tho ar ea . It passes 

eastwo.r d and northeastwo.rd i nto marine shale . The principal 

ar eo. of tro.ns i tion is in tho wester n half of the ar ea where 

the Belly River is nostly thinner t ho.n i t is to the west 

o.nd i nc ludes marine zones . In the southwester n corner of the 

a.r ea it has o. thickncss of severo.l hundr ed foot . 

Marine Shale Series . This seri es of b eds consists 

of do.rk grey to dark brown::sh r;r ey , pl astic shale s, and 

underlie s the centrn.l and nor thco.stcrn parts of Sa skatchewan . 

It includes beds equivo.l ent t o the Beo.rpaw, Belly River , and 

ol der formations tho.t under lie the v.rest er n par t of the o.r ea . 



- 10-

lNATER-BEJIRING HORIZONS OF THE :MDNICIPALITY 

The rural municipa.lity of Hillsborough covers a land 

area of 179 square miles in the south- centra l part of Sa.ska.tchewan . 

Johnstone l ake occupics the greator part of the southwest quarter 

of the municipali ty, and the third mori dian forms the wo stern 

boundary. The la.nd a.roa consists of three full tovmships a.nd 

fractions of four othors , all wost of tho second meridian . They 

are doscribod c..s townships 13 , 14, and 15, range 28; the northern 

pc..rt of township 14, and tmvnship 15, ra.ngo 29 ; 6i square miles 

forming fra.ct ional township 14, range 30, and 3 square miles form

ing fractionn.l township 15, ro.ngo 30 , tho h,-o fractional tovmships 

bordering the thüd moridic..n on the vrost . 

The ground surface of the o.roa risos gradua.lly from 

Johnstonc l ake , at ~n el eva.t ion of 2,186 foot a.bave sea- level, 

as a gently rolling plain which oxtends o.pproximately 4 or 5 miles 

to the north and oast of the lako , bcyond which the surfa.cc becomes 

much more ruggcd to the north mid northoa.st to form a part of the 

Missouri cotea~. Tho coteau extends a.s a. range of hills from the 

International Boundnry i n o. northwestorly direction a.cross souther n 

Saskatchewan. In this municipa.lity the coteau a.ttains a maximum 

elovation of ovcr 2,800 feet CLbovo son.-levol, tho highcst olevation 

being in the northoastcrn part of tmmship 14, range 28. Numcrous 

small lakcs in undrainod dcprossions dot tho northcrn C\.J'.ld north

eastcrn parts of the arca , but no str e::uns exist in the municipa.lity . 

A :ma.ntle of glacial drift, consisting of terminal morai ne 

n.nd glacial outwash gravols, occurs throughout the municipn.lity . 

Tho varin:Lions in the water conditions throughout tho a.rea. are 

closoly rclatod to the di fferoncos thn.t oxist in the chn.racter of 

the glacia l doposits . Thoso var i ations arc due ossontially to 

difforences in the manner in which the doposits woro laid down . 
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Many thouso.nds of yeo.rs a.go two or more continento.l ic e 

sheets moved in a southwosterly d ir ecti on aver the province of 

So.skatchewo.n. As o. result of the advo.nce und r etreat of the last 

i ce-shect a lu~rer of till or boulder clo.y was laid down i n places 

i n the form of gr ovnd mora j nc . This material is composed essentially 

of bluish grey boulder clay which as a r e sult of oxidation is yellow 

noar the surfa.cc. Boulders rmd irregul a r pockets of sand and gravel , 

generally of srno.11 areal extent ,, c.r c interspcrsed irregular l y through 

the boulô.or clay. With the mclting of the icc and the graduo.l north

en.sterly retrof'.t of the lcc front a more porous doposit of glacial 

drift was ln.id down and i n the arcas whcre the r etr eating ice front 

hul tod for a considm·o.ble per i od of til'l.c the accumulation of drift 

formod a belt of hil l ock topogro.phy lm01vn as "t erminal moraine " . 

Mu.ch of the morain:i.c materie,l is composed of boul dor clay in which 

pockots of sands and gravels a.ra more numcrous and generally of 

g~·oa·ter o.r cal e~ctent thon in the b ouldcr clay of the ground moraine. 

Stroo.ms forrr..ed from tl10 melting ic;e re- sorted much of the gruve l s o.nd 

so.nds and ca'l'.'ried thorn o.wo.y from the hig;hlands , dopositing thorn as 

thin hods ovcr the l ovrJ.cmds . Such deposi t0 , desi gnated glacial 

outwash sands and gravcls~ occ"LT in the southwostern part of the 

municipality, in t wo l ocalitics covaring a combincd arcu of 15 square 

miles lyi ng to the northeo.st of Johnstone lake . Doposits of fine 

sands and silts of glac i al and recent origin f loor the depr e ssion 

n~# occupied in part by Johnstono lake. Tho a r oal distribution of 

the soveral types of doposits i s shown on the map (figure 1) 

accompanyinr; t his report. Boulder c lay and so.nd and gravol laid 

down by one or mor e 0C1.rlior ice- shoets probab l y undorlie the dcposits 

of the l n.st ice··shoo·t; am.1 fcrm part of the glacia l drift . 

Large a:.nounts of mi noro..l sn.lts h[l.VO been cn.rriod in solution 

im:;o the ln.ke basi n , and as the lako doos not ov erflow thcsc 

d i ssolvod mi neral salt s ~ of which s od ium sulphate (Na2so4 ) and 

mn.gno1'iu:m sulpho.te (Mgso4 ) arc the dom:!.na.nt constituents, have 
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c..ccumul atod by ovo.porat i on of tho wo.tor and r onder the wat er i n tho 

l o.ke unfi t for o.ny far m uso . Fow wol l s ho.vo boon sunk i n t he so.nd s 

n.nd silts border i ng the la.ko o Tho wo.tor from thoso wolls i s 

r eportod to be gonor o.lly unfi t ovon for st ock, duo to t he hi gh 

concentration of mi noral so.lts in sol ution . 

Tho gl ac i a l O<-~tirrash gr avols in gonor o.l for m t he bo st sourc e 

of gr ounù wo.tor i n the munic i po.li ty . Shal low wcll s sunk i nt o the so 

deposits yiold l o.r ge suppl i es of hn.rd , slight l y mi ner alized wo.t er 

tho.t i s suit~blo for both domostic and stock r equirements . Tho 

individual gr avel bods do not oxtond ovor lo.r go ar eas . They occur 

i n nD.r rmv zones t rondi ng mor e or l ess at r ight angl es to the major 

a:x:is of t he nor -Ghoastorn r n.ngo of h ills . In pl aces a l ong hillsides , 

whor o thosc gr n.vol bods como wi thi n o. fovr foet of t ho nurfaco , springs 

ar0 common . Water in shal l ow wel l s to.pping thoso gravol bods i s under 

hydr ostat ic pr essur e , and i n many pl o.cos f l ows o.bovo the gr ound surface . 

Wells ponotrating the lnr ger so.nd nnd g~av0l pocket s i n t he mor a ine 

provido o.n adoquat o suppl y of hri r d, drinlmb l o wat er for f a.r ia r equiro

mont s o Thoso pockets o.ro ofton diff i cult to l oco.to . Rosidont s in 

mo..ny places have found i t nocossary to di g scver a l hal os bof or o o. 

suffi ci ontly proùuctivo pockot wo.s cncountcr ed . Wells sunk cntirely 

i n bouldcr clay, o.nd espcc i o.l ly bol ow depths of 35 fect , y i ol d smn.11 

quant it i os of vcr y ho.rd water. The l arge runount of d i ssol ved mi ner a l 

salt s i n sol ut i on gencro.l ly rendors thi s wo.ter unsuitabl e for drinki ng . 

In a r oo.s of boul der clay or -C i ll slmll ow woll s located bosi do sl oughs 

or oxcavat od dugouts form the bost sour ce of water for housohol d use . 

Vfat or-bear:i_ng Horizons i n the Bedr ock 

Vory littl e i nfor mat i on is obtai nD.b l e r egar di ng t he wat er 

condi t i ons of the bodrock formations underlyi ng the gl ac i a l drif t of 

t his muni cipo.lity , One wEJll _, l ocatod in SVT.t, seco 12, t p . 15, 

ro.:ngo 28 , was dr i llcd to a depth of 11 5 foot int o a dar k gr ay shal o 

o.t an elovo.t i on of 2, 275 foot o.bovo soc.-lovel wi thout oncount cring 
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water. 'I\·ro othor woll s, l ocatod in sections 35 o.nd 36 of the sa.me 

townshi p wor c sunk to dopths of 115 ond 105 foot , r ospoctivoly, 

r oo.chi ng a pr oductive sand boù o.t on ol evation of 2, 015 foot o.bove 

sca-lovol. Tho l ogs of thoso well s ar c not sufficiontl y de scriptive 

t o mo.ko it po ssibl e t o dot or mi no whether this so.nd bod i s o.t the 

base of the gl o.cial drift or i n the bcèr ock . The wo.tor fr om the 

woll in section 35 is har d, cmd o.l though cont::dnini:; sno.11 n.mounts 

of i ron i s su:tto.b l o f or both domostic o.nd stock noods . Yfator from 

the woll in section 36 contains considoro.b l o o.mounts of minoro.l 

so.l ts in solut ion which rondor it unfi t for housohold u se . 

The bodr ock i s not oxposed o.t t he surfa.cc o.t nny point in 

the municipo.lity . Tho moo.gr o information obto. ined r ogo.r ding ground 

v:o.to~~ condit i ons from the throo woll s sunk into the bodrock in the 

nor thoastorn tovmship throws l itt l o light on bodr ock conditions of 

the municipo.lity. Ju1y suggest ions tho.t con be ma.do with r ogo.r d to 

the poss i bl e exi st enc e of aqui fors bonoo.t h the drift t hroughout the 

gr oo.tor po.rt of the aroo. o.ro bo.scd ossontio.lly on gool ogico.l 

ob sorvo.ti ons i n o.cl j oi:üng municipo.litios . It is r co. sono.blo t o 

a ssmno thn.t , bo.rri ng unlmown fo l ds o.nd faul ts, the sorios of bods 

compr i si ni; t he bodr ock format i ons wil l continuo ovor consi der ablo 

o.r oo.s in this municipo.l ity o.t o.ppr oximn.tely the samo ol ovo.tions o.s 

obsorvod i n surrounding districts . 

The data o.t hanù a r c not sufficicntl y accuro.to t o permit 

of plott i ng ovcn appr oxi mo.t oly the formation boundo.rios on the 

geologico.l map (Figur e l)o Thr eo bcdr ock for mat i ons, i . e ., the 

Ro.venscro.g, the Eastend , and the Marino Shalo serios , o.r o believod 

t o be prescnt bcnoath the gl acio.l drift of the muni cipality. Tho 

Ravonscrag whero oxposod i n o.djoining municipalitios consists of 

yellow t o brown cl o.y s and sho.los , bods of coo.rso bluish gr oy sonds, 

and -:~hin soruns of ligni t e coal. Tho sond bods and coal soai-ns act 

o.s wo.tcr-boo.ring hor i zons . Tho Ravonscrag ovorlios t he othor 

formations and occurs in thG o.rGa s of hi gh r elief' a. l ong the oast orn 
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rui.d northorn pa.rt s of the municipa.lity l yins nbovo a.n a.ppr oxina.to 

ol ovat ion of 2, 300 foot abovo soa.-lovol, but it pr oba.bly does not 

oxtond ovor the l owla.nd parts of the southwestor n ha.l f a.roa or the 

oxtr cmo nor thca.st cor ner . Tho Ravonscra.g for mat i on i s undorlai n 

by sono 20 to 35 foot of fine gr oy s::mds a.nd silts compri si ng the 

Ea.stond formation. This fo rmat i on i s bolioved to be continuous 

abovo 2, 275 foot a.bovc sea- lovel thr oughout the ar oa, a.nd wher e 

not over lai n by Ra.vonscr a.g occurs irnmodia.toly boneath the gl a.c i a l 

drift . Tho Eastend becomos shal y towa.r d the base ::md gr ades 

downwnr d i mpor copt i b l y i nto a sor ios of fine , gr ey, compact sho.los 

lmovm as the lVIa.r i no Sha.le sorios. The shn.l e is r eadi ly recogni zed 

in drj_lling by the dar k groy col our , i ts soapy appear ance when wot , 

and by the smn.11, roup;hl y cub i cal f r agnonts i nto which i t cr umblos 

upon dryinc. Tho Marine Shal e i s bolieved to be o.ppr oxi ma.t ol y 

600 feot i n t hi clmoss, and should bo oncountor od i n the higher 

po.rt s of tl~o muni ci pality at an approxi r:J.O.to olevat ion of 2, 275 

foot n.bovo sea- lovel , wher oa.s in the l owor a r oas i t ma.y occur 

i rnmcd i atol y underl~ring the gl ::i.c i al dr ift . 

Tho water suppl y to bo oxpoctod f r om t he R~vonscrag shoul d 

be snt isfact or y , and sufficiont for l ocal stock r equirements . The 

char act er of the water , howovor , va.r ios i n different l ocalit i os , 

which makes i t imposs i ble to comment upon thi s fo r mat i on as a 

sour ce of dri nki ng water . The upper , and usually coar ser , sand 

beds of the Eastond formation yio l d snal l supplies of wo.tor . At 

greator dopths in t he format i on and i n tho undorly i ng Marine Shalo 

the suppl y is small . Lar go runounts of di ssol vod mi nor al sal ts are 

usuully pro sent i n the wat er , ronder~_ng i t unfit for dr i nlcing and 

usua l ly unf it for stock. It is improba.blo that any adoquat e suppl y 

of water suitable for farn roquir oments wi l l bo obtained i n the 

bodr ock bo l ow an appr oximD.to olovat ion of 2, 225 foot above sea- l ovel 

i n any par t of the nunic i pality . 
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GROUND WATER COUDITIOHS BY TOVVNSHIPS 

Township 13, Ro.ngo 28 

Tho variations in the gr ound vfc,tcr c onditions thr oughout 

this tovmship o.ro vory closcly rolo..tcd t o the difforcnco s in the 

charo..ctor of the gl ac i o.l dcpos its that i n pl aces cover the aroa to 

a dopth of 100 foot . Boulder clay fon1s the lovrcr part of the 

gl acial drif~ in the township. The generally i nporvious nature of 

the clay and the paucity of porous beds suitable f or the r ot ontion 

of any l ar go supplies of vmter r:w.ko the sinking of wells bolow a 

depth of 50 foot in o..ny l ocal ity inadvisablo . The uppor part of 

the gl ac i al dr ift is in the form of a noraino, which is hill ocky 

and is usually much more porous than the underlying boulder cl ay . 

Gravel beds occur in the noraino. In the northeastorn half of the 

township gr avols and sands have boon washed dovm f r om the highlands 

t o the east. Indivi dual gr avol bods do not cover largo ar eo. s, but 

a r c concontratod i n conparativoly narr ow zones extending from the 

oastern highlo.nds. Remoto f r om the hills in the southwostorn half 

of the ar ea wat er condi t ions a r e poor. Tho gravol or sand pockcts 

i n the mor aine arc small and sparsoly scattorod through the boul dor 

clay . Unloss such productive pockots can be locatod rosidonts arc 

obligod to r oly for thoir water supply on shall ow seepage woll s sunk 

basi de sl oughs , or oxcavated dugouts . In a few pl aces shal l ow wells 

sunk in ravines have yioldod sufficient vira.ter for 10 to 15 head of 

stock . Tho majority of the wells locntod r emote from natural 

depressions yiold a very moagro supply, and the quantity of dissolved 

mineral salts in the water is in some insto.ncos sufficient to render 

the water unfit for drinking. It has becn necossar y on sevor a l far ms 

to sink many holos boforo a productive sand pocket has been 

encountorcd. A zone has beon outlinod on the map in sections 3, 4, 

' 9, and 10, in which a considorablo amount of prospocting r oveals that 

the gr ound wat er conditions arc particularly poor. 
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In the northeastorn half of the town ahip i ittlo difficulty 

has beon oxper ioncod in obtaini ng lar go suppl ies of good wo.ter f r om 

gr avol or coru'so sand bods at depths not oxcoodi ng 25 foot . Smn.11 

lm.oll s and gravol r i dgos have provod par t icul arly good si tes for 

we l ls . In pl aces whero the gravel beds corne to the surface on hi ll -

;• 
sidas or a.long the banks of coulees spr ings may occur . Such spr ings 

f l ow continuously yieldi ng a suppl y of drinkabl o water i n suff icient 

qt:antities for o.11 local far m r oquircments . Hor e , as in the south-

western part of the tovrnship , doep drilling i s not recommended . 

Moro extensive prospect i ng at shal low depths should produce an 

adoquato water supply on any section of the nor thoastorn hal f of the 

townshi p . 

A thi n l ayer of sands anù s ilts bor dors tho l ake i n thi s 

township . Tho water of the lako itsol f contains D. hi gh conccntr o.tion 

of salts in sol utiono It is probabl e tho.t the smo.11 supplies to be 

obtai ned at sho.llow depths from the lakc sa.nds wi ll be similar l y 

char god with minero.l salts . Such suppl ies arc quite unfi t for 

dr i nkins, o.nd woul d l i kel y provo i njur ious to stock . 

No wells hn.vo beon sunk through t he dr ift i nto the underly-

i ng bedr ock in this townshi p . Beds of fine gr oy sands and s i lts not 

exceedi ng 25 foot i n thi ckness, knovm as the Eastonù formation , probably 

i mmediatel y undor l io the dr i ft of the on.ster n hal f of tho townshi p . 

In ad j oini ng areas tho smn.11 suppl ies of wat er derived f r om thi s 

for mat i on are of poor qual ity. At greater dopths , benoath the 

Eastend and bcl OW" the drift in the western par t of the area , the 

Mar ino Shn.l e i s pr o sont • Due t o i t s impervi ous char acter , hovvever, 

it yields only very smal l supplies of water which cmmot be used for 

domestic purposes . Prospects of obtai n i ng an adoqun.t o supply of 

vmter for far m use bel ow the drift a r e not encour agi ng i n this 

town ship . 
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Tovmship 14 , Ro.nGe 28 

Tho rn:mtl o of Gl acio.l drift tho.t cover s the tovmship to 

undctor Tii ned dopths is the source of the ontire gr ound wo.ter suppl y 

of thi s t ownship . An extensi ve l ayer of outwash gravels occurs i n 

the we stern part of t he townshi p. Tho gr avels ar e i n places 

conceal ed by 10 t o 20 feot of b l ue- grey bouldor clay . One well , 

loco.ted in NW.i , section 7, y i e l d s an o.doquato supply of drinkablo 

water f rorn the gr avo l s bolow clay, o.t o. depth of 23 foet. Thi s is 

the only well known to bo producini; fron thoso gr avel s i n the town

ship o Conditions indi cato, neverthcle ss , tho.t adoqua:tc water 

suppl i es should be obto.i no.blo i n pr o.ct i co.lly o.11 po.rts of thi s 

narr ow o.r oo. within 25 to 30 foot of the surface . Tho gr ounè water 

conditions in the irregulo.r depos it of mor o. i ne tho.t cover s the 

remaindor of the t ovmship arc i n benoro.l much poor er than i n the 

o.r oa of out-wash gr avels . In the south- contral , central , and north

wostern parts the fow pockots of so.nds o.nd i;ravols tho.t do occur 

are intcr spor sed thr ough the uppor 30 foot of the drift . Wells 

tha.t hC'..VO penotro.tod such pockets yield srnull supplies of 11 alkaline 11
, 

but genor o.lly drinlrn.b l e , water. Theso well s do not usunlly y i ol d 

sufficient water for moro th::m a few hea.d of stock . '::'ho impervious 

na.turc of the boulder clay overly i ng the o.r oa mako s the excavat i on 

of dugouts feasib l e . Water r et a i ned in dugouts and i n natural 

dopr e s s i ons and by dill!ls constructed acr oss the s:mn.11 ravines forms 

the chief supplies for stock . Deep drilling i s not likely t o 

produce a...~y l a r ge a.mount of water . Only a more extensive pr ospect

ing of the gl ac i al deposit s at shallow dopt ).1.s , and particularly on 

gravel knolls a.nd ridgos , can be expectod t o yield a supply of 

wat er suffi c i ont and sui t able fur far m requirements . .An area i n 

the central part of the t ovmshi p in 1Hhich gr ound water conditions 

i n the dri~ ar e particulo.rly poor is i ndicatod by a l ine on the 

accompanying mo.p. Tho gravel beds becomo thicker and more ext ensive 

towa r d the hi gh mor a i nic riùge of the northoast corner of the 
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township . Hcro l css pr ospoctinc shoulù bo necosso.ry in ordcr to 

locato o. bur iod dopo sit of vmtor-boo.rinr; cr o.vc l tho.n in tho 

lowlo.nd plain. Scvcr o.l wolls sunk to dopths of 5 t o 10 foot a.long 

the lowor slopos of the hills ho.vo ponotr o.t od t hoso bur i od cro.vol 

beds , which extond noo.rly o.t right o.n6 l os to t ho lino of hills. 

Tho water i s undcr hydrosto.tic pr essur e o.nc1. flows continuously 

f r om sovoro.l wolls o.nd risos noo.rly to the surfo.co i n othors . 

Spr incs occur o. l on~ the hi ll-sidcs whcr e the bods of cro.vols cono 

to tho surfa.cc. Vfa.t e~· from the se sources is gcnero.11.y oxcoedingly 

ho.rd . Tho quo.nt ity of di ssol vod mi nor o.l so.lts , purticulo.rly 

su l pho.t os , di ffers i n diffor cnt wolls , but i n most pl o.cos i s not 

sufficient to excludo tho wo.t or fron houschold use . 

No wolls hmro bcon sunk thr ough tho drift i nto the 

unèor l ying bodr ock format i ons . In tho l owlnnù o.rco. tho fine so.nds 

n.nd silts of the Enstond formo.tion o.ro believed t o occur irnnodi o.tely 

bonoo.th tho drif t. Such so.nds probo.bly canto.i n smo.11 supplies of 

wo.tor, but f r om o. study of tho bodr ock vrnll s in tho municipo.li ty 

o.djo.cont on tho south it sooms likol y tho.t such wo.tor will be 

quite hichly minoralizod and not suita.ble for drinkine; . In the 

hi i;her lo.nd of the n01·theo.st ern ho.lf of the township thin coo.l 

soams and the coo.rso b l uo- gr oy sands of the Ro.vonscro.g o.r e beliovod 

to occur o.bovo the Eo.stond . In other o.reo.s whor e this so.nd is 

pr e sent it yiol ds fo. irly l o.rge supplias of ho.rd vro.t or i• with vnrying 

o..mount s of d i ssolvod sulpho.to so.l ts . Tho drillinc of test ho l es 

to dopt hs of 100 to l:JO foot to to.p this horizon i n the northoast orn 

part of tho t ovmship vrou~_d seem to bo a worth while venture . Drill

ing gr eo.tl y bol ow thi s depth , howovor, would oncountor tho Eo.stond 

silt s and finally tho dark imporvious Mar ino Shale , whi ch is not 

gonero.lly wator-boar i ng i n this locality. 
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Tovmship 14, Rango 29 

Al ong t he southorn part of the t ownship , borderin , Johnstono 

l akc , t he thin l ayer of Rocent l ako sands contai ns water that , due t o 

it s hi t;h c oncentration of dissolved mi ner a l so.lts, is quite unfit f or 

any f arn use . Throughout most of the r emainder of the t ovmshi p the 

mo.nt l c of El a.c i al drif t cont a. ins quito extensive bods of gr avels 

within 30 foet of the surface . In y oar s of n or mal pr ecipita.tion 

shallow Trnll s y i el d l o.r go suppl ies of ho.rd , drinkab l o wat er. Due t o 

t he pr oxi mi t ;y of these por ous bod s to tho surface poriods of dr ought 

materially r ec.luc e t he gr ound water supply . The ar eas i n which the 

i;l ac i a l outvmsh depos i ts are most oxt onsively dovel opod ar e i ndicat ed 

on Fi gure 1 of the acconpo.nying map . In sect i ons 20, 30 , 31 , and 32, 

the gr o.vel bods sl opo t o the south from the nor thor n hi ghlo.nd r egi on . 

Thi s condition causes the water t o be under pres sure . Shallow wells 

sunk on cr avol ridgos or encounterint:; gr a.vol beds beneath the top 

l ayer of boulder cl a.y ofton f l ow for consi dorabl o poriods of timo . 

Spr ings i n the srune locality occur wher o theso gravol beds come t o 

the surfa.cc a.l ong hill-side s . Tho water i s goner ally very ha.r d and 

contains sulphate so.l ts in solut i on . Tho concentration is not 

gonor ally sufficient , however , t o r ender the water objecti onabl e for 

hou sehol d use . In the area.s of ter mina l moraine in the central part 

of the t ownship the gr avel bods a lthough pr csent ar e thi:'1Iler o.nd more 

sparsely scatter ed throush the boulder clay . Soveral shallow hole s 

may be put down befor o a pr oductive gr a.vel or sand pockot is penetrat ed . 

The y i el d i s smallor than f r om vrnlls in the outwa sh gr a.ve l ar eas , but 

is gonor ally suff icient for l ocal r equirement s. The water i s ha.rd and 

i s usually mor e highly miner a lized t han vrater f rom the outwash gr avels . 

In no place was the wa.tor r eported to be unsuitab l e f or household use . 

No wo l ls have been sunk through the drift into the undor

lying bodrock of thi s o.r ea , It is probable that fa ir supplie s of hard 

water arc to be obtai ned at depths l oss than 100 feet from the coal 
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sca.:m.s o.nd b luc- gr cy sand beds of the Ravonscr a formation, bolieved 

to undorlic the extrema northoast corner of the ar ea. Thr oughout 

tho r o:mn. inin po.rt of the township tho f i ne so.nds n.nd silts of the 

East end or the ~!~r ino Shal e sorios occur i runod i ate l y bol ow tho 

drift. It is i mpr obable t ho.t the so bods will y i ol d any lar go supply 

of water. 

Township 14, Rnnge 30 

ri:hi s fract i onal t e>wnship occupi os an o.r oa l ! miles i n 

width l y i ng on the eo.st side cf tho t h ird moridi o.n . Wat er condi tions 

ar c poor throughout tho ar ea . Tho sand s and silts bor dering the l ako 

at tho south yiel d water s o h i ghly cho.r god with mi noro.l salts as t o 

be unfit for any farm use . Thr oughout the r omo.indor of tho area the 

pockcts of so.nds and gravol s scatterod through the boulùor clay 

covering tho area offor the onl y poss i b ility for any l ar ge a ccumu

l ation of ground vmter. Two woll s l ocatod on NE .t , section 23 , and 

SE •t, sect i on 24, y i c l d o.dequo.to supplies of moder atel y ho.rd wat er 

from so.nù and gro.vo l bcds o.t depths , r ospectivoly, of 9 o.nd 30 f eet 

f r om the surface. Thcse beds occur banco.t h l o.ycrs of b lue- gr ey 

boul der clay. Sovoral f ruitl e ss o.ttempt s have boen made to obtain 

water at gr oat cr dopths . Studios of this and ad j oi n i ng aroo.s soom 

t o i ndi cC1.to, moreover, tho.t thor o is litt l o hope of f i nding more 

than small seepages of water , containi nc a h i ch concentration of 

di ssolvod minor al salts, oither f r om the l ower part of the r;l ac i a l 

drift or t he undorly i ng Eastend or Marino Shal o bodr ock formations. 

Resi dent s o.ro botter o.dvi sed t o carry out syste:mn.tic pr ospecting in 

tho uppor 30 f oet of the gl acial drift. 

Township 15 , Ro.nge 28 

Tho b lankot of gl ac i a l dr i f t covering thi s township is 

tho mai n source of gr ound wat er . Tho drift i s i n tho for m of 

t erminal morai ne . The pocket s of sands and gr avols intersper sed 

through the uppor 40 feet of tho drift are t h i n and of very limited 
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aroal oxtont . Thi s factor has no.do it è i ff i cult for mc.ny of tho 

r os i dont s to obta.i n a. gr ound water suppl y adoquo.t e for far 1:i. 

r oquirononts. A considorab l o ru:i.ount of car oful pr o spoctinc ma.y be 

noces sary , during which man.y dry hol o s ma.y bo surùc pon etratinc only 

bouldcr clay , bcforc ovcn a small supply i s cnc ountcr od . Vcry 

shallow well s l oca t eG. near s l ou hs or duGouts fori<i tho best sour c e 

of drinki n vmtcr i n the a.r oc... Yfat er f r om woll s stmk to Gr ec.t er 

depths i n the drift i s in nany pl ace s hi chly cha.rgcd wi th sulphat e 

salts in solut i on. Thi s c ondition r endor s tho wat or ob j octionab l c 

for drinki n, and i n sevcral wcll s the wat er i s roported to be t oo 

hichly 11 c.l lmline 11 to bo usod for stock . 

Littl e cloop drillini:; hn.s becn donc i n thi s township, with 

the r esult thc.t the water concliti ons i n t he unc'.erlyinc bodr ock can 

onl y bo surmisocl fr on condi t i ons knovm to cx i st in acl j oi n i nG a r eas . 

The l owor r'l.rt of the Gl ac i al dr ift f r om 40 to 60 foot or more be l ow 

the surfa.eu over much of the a r ca appcar s to bo 
0

enor ally unpr oductive . 

A woll locatod i n section 10 , sunk t o a depth of 55 feot struck n o 

water-boa.ring bods bel ow a dept h of 10 foot . Similarly a 115-foot 

bodr ock wcll i n section 12 vms drillod down to ffi1 a ppr oxima.te 

ol cv ation of 2, 275 f oot a.bovo soa-lovo l wi thout strikint; mor e t han 

a very sma.11 seopago of water . Thi s wcll pas s od throu;;h tho b luo-

gr oy boulder cla.y down into a dar k cr ey shalo boliev od to be the 

Mar i ne Sha l o . It is possibl e that woll s sunk to dopths not oxcocd-

i ng 1 50 fect i n depth on the h i bhl ands of the south- c ontr a l par t of 

the t ownship may cncountor the coal s crun.s and the bluo- gr ey, coarse 

sands of the Ravonscrac forI:1ation, iwhi ch goner a lly conta i n wat er . 

Tho succo stion of such a possible occurronco i s not a direct 

observat i on on woll loc;s , but i s bo.s od on e l ovat i on cletermi nations 

of the po sition of thi s f or mat i on i n aroa s t o the south and north-

west of this muni c i pc.l ity. Tho wat er possib ilit i es i n the bedr ock 

aro discussed at e;r oat or l on th i n the section doaling with the 

mw.icipality a s a whol o . 
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Two well s located on NE .-t section 35 , and SE .t , section 

36 , yield fair supplies of water at depths of 115 and 105 feet , 

r e spectively, from what is believed to be a continuous sand bed 

at the base of the drift or i n the bedrock . Thi s bed occurs at an 

approximate el evation of 2, 015 feet above sea-level . It seems 

probabl e that thi s bed wil l be oncounter ed at gr adually i ncreasing 

depths with the rising ground surface in a westerly direction along 

the norther n edge of the to~mship . For exampl e , it would be 

necessary to dril l to depths of 180 to 225 feet ' in the town of 

Abound before thi s horizon would be encounter ed . The wat er is hard 

and contai ns l arge quant ities of dissolved mi ncral salts, particularly 

sulphates. The water in the well i n section 35 is being used for 

drinking , but water f rom the well i n section 36 was r eported by the 

Provinc i al Analyst as being unfit f or human consumption. 

Wells sunk below an el evation of 2, 200 feet abovo sea-level 

in any part of this township vvill enter the dar k grey impervi ous 

mar ine shalo , f rom whici1. no adequate supplies of water suitable f or 

farm requiremonts can be expect ed . 

Township 15, Range 29 

A blankot of terminal moraine covers the entire township 

to an unknovm depth. Hore , as i n adjacent townshi ps , the quantity 

of water available at any one locality i s dependent l argel y upon 

the l ater al oxtent of tho por ous sand and gr avol pockots scatter ed 

through t he boulder clay . In areas where gr avo l bods that extend 

down f rom the central hills corne to the surface artesian well s arc 

to be oxpected. It is improbable that thesc gr avel bods ar o 

wi desproad, and that water undor hydr ostatic pr essure wil l be found 

at shallow depths throughout the area. It scems more likely that 

the gravel deposi ts are narrow comparod to their length and extend 

like tangues near l y at right angl es to the trend of the hills . 

Gravel knolls, and par ticularly low, nor thoast-southwesterly 

tr ending ridges , have proved i n several pl aces to be good well 
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sitos . Tho wat er f rom tho springs and shallow artos ian woll s is in 

gonor a l vor y hard, but the amount of sulphato salts i n solut ion i s 

small thus maki ng the water quito suitablo for household use . The 

f l ow f rom these springs and woll s is smal l but i s r eportod to b o 

cont i nuous and adequat o fo r loca l far m r equiromonts . 

In ar eas r omot e f rom the spr i ngs and f lowing wolls consider

ablo diff iculty has beon experienced i n obtaining an adequato water 

suppl y. In sovoral pl aces it has boen nocossury to di g a numbor of 

holcs bofor c a producti ve sand or gravol pocket has boon encounter ed. 

On other far ms sloughs serve for vratoring stock and r esidents depend 

for dr inki ng water upon shallow wol ls sunk beside the sloughs . In 

ar oa s wher e few i f any porous bods ho.ve been encountor ed i n the 

boul dor cl ay the small yiolds obtainablo arc i n many cases too 

h i ghly char ged with di ssol ved sulphate salts to bo used i n the 

housohol ds . 

No de op woll s have been sunk i n this township. Hence 

the wat er condit ions oxist i ng in the bodr ock underly i ng the drift 

can be con j ectur od only f rom find i ngs i n townships adjacent on t he 

north and wost . Tho Ravenscr ag bedrock for mat i on i s beliovod to 

underlie the highland part of the township . Tho coal seams and 

coarso , blue-grey sand b eds of this format ion yiel d water to wells 

i n many parts of the district. It sooms probab l e that wolls sunk 

in the highest parts of the a r ea to depths not oxceeding 150 feet 

should striko fair supplies of wat er suitablo at l east f or stock . 

Throughout the lowl and area of the southwost corner the f i ne gr ey 

sands and silt s of the Eastend for mation probably undorlie the 

drift . Ther e i s l ess possibility of obtaining an adoquat e supply 

of gr ound water in the Eastond than in the Ravonscrag . Henco in 

t hi s part of the township the ext ensive pro spocting of the drift 

will mor e likol y y i el d water suitable for farm use t han will the 

deoper dr illing into the undorlying bodrock . 
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Township 15, Ro.nge 30 

This township fraction consi sts of a small area 6 miles 

i n l ength and i mile in width l ying immodi atel y to tho east of 

tho thir d mer i dian . No well informat ion was obtained in this 

aroa . Water conditions i n the drift probably r esembl e conditions 

in the west ern part of tovmship 15, range 29, ad joining on the 

east. Gravo l bods comi ng near the surface co.n be expocted to 

yield W[l.tor undor hydrostatic pr essure . othorwise the drift 

will be spar i ngly pr oductive . Tho Ravcnscrag formation i s 

belioved to underlie the gl acial deposits in the northorn half 

of the a r ea at dopths not exceoding 100 foot . In the southern 

hal f of t:1e township the Eastond format i on i s belïeved to 

immedi atol y underlie the drift . Poor er water conditions are to 

be expected in the Eastend than in the Ravenscr ag. In the southern 

half of the township systomatic pr ospecting in the drift soems 

pr eforabl o to deop bedr ock dr illing. 
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STATISTICAL SUMl\IIARY OF TiELL INFORMATION IN RURAL 
MUNICIPALITY OF HILLSBOROUGH, N0 . 132, SASKATCHEWAN 

Townshi p 131 14 14 14 15 15 

·wcst of 2nd mer . Range 28 28 29 30 28 29 
-

Totc..l No . of woll s i n Tovmship 31 26 32 14 52 25 

No . of wo ll s in bodrock 0 0 0 0 1 0 

No . of wolls i n gla.cfo.l drift 31 26 31 14 51 25 

No . of wolls i n a lluvium 0 0 1 0 0 0 
1 

1 

Pormnnency of Water ?uppl y 

23 ,16 
1 

No . with per manent suppl y 25 110 29 17 

No . wit h i nt er mittent supply i I : 0 0 4 0 

No, dr y hol e s 7 8 7 4 19 8 
-

Typos of Well s 

No . of f lowing artos icm woll s 1 3 2! 0 2 4 

No . of non- flowing artosi nn wolls 6 2 4 1 3 2 

No . of non-artosia.n wo ll s 17 13 19 9 23 11 

Quul ity of Water 

15 ! No . with ha.r d water 21 15 12 9 27 
i 

No . yfith soft water 3 3 13 1 6 2 
_,_ 

No. wi th sal ty water 0 0 1 0 0 0 
-

No . with 11alkalino H water 6 7 3 7 12 8 

Dopths of Woll~-
1 

No . from 0 to 50 foot doop 25 26 30 13 44 1 25 

No. from 51 to 100 foot doop 6 0 2 1 5 0 
- -- --

No . from 101 to 150 feet doop 0 0 0 0 3 0 

No. from 151 to 200 feot docp - - - - _, -
-1-· 

No . from 201 to 500 feet docp - - - - - -
-

No . f rom 501 to 1,000 feot docp - - - 1 - - -i 
1 

No . over 1 , 000 feet dcep - - - - - -
- --How the Water is Usod 

1 
No . usable for domcstic purposos 21 16 24 2 126 17 

-
No.not usab l c for domest ic purpOSOE 3 2 1 8 7 0 

-
No . usab l o for stock 24 18 25 2 30 17 

No . not usab l o for stock 0 0 0 8 3 0 

Suff iciency of Water Supply 

33 116 No . suffic i ont for domest ic nced s 22 18 25 10 

No . insuffic i ent for domcstic neod s 2 0 0 0 0 1 

No . suff iciont fo r stock needs 19 14 23 10 32 14 

No . insuf fic i ont for stock noods 5 

-----· 
4 2 0 1 1 3 

15 Total No . 
in munici-

30 pality 
-

0 180 

0 1 

0 178 

0 1 

0 120 

0 7 

0 53 

0 12 

0 
1 

23 

0 
1 

92 

1 og__ 
0 ' 28 

0 1 

0 43 

0 163 
-i-

0 
1 

14 
-- - -
0 3 

- -
- -
- -
- -

0 106 

0 21 

0 ll6 

0 
1 11 

1 
1 

0 1 124 
1 

0 3 
1 

0 
1 

112 

0 
1 

15 



36 

I,lJIJ~YSES ;i.ND QU_t\.LITY OF Hli.'I'E,'R 

Gc .. ::l•.;ro.l Stc.tm:iont 

Srunpl cs of -.-:o..t0r frm::J. r opr oscmtatLre i:;ells i n sur fa. c e 

dcposi ts :::Jld ood.r ocl: we;re trd~on for analysvs . Excopt as 

othGrYris a stated in tho t t•.bl v of a.no.lyses tho sampl o s -..rnre 

:::mo.lysoC: in tho lab o1'0.tor y of th0 Borir.r;s Di-vision of the 

Goologicn.1 Survcy by tho usuc.l stc.ndarù. mot hods . Tho 

quc.ntiti0s of tho f ol lowh1g constituonts were dotor mirwd ; 

total clissol vod mint)r'.3.l solids , co.lciun oxidc , magnes i urn 

oxido , sodium oxide by diff'oronce , sulphtttc , chlorido, and 

o.ll:alinity . Tho o.lk::ll inity r oforr ed t o hore is the calciu.rn 

carbons.to cquivc. l ent of r_.;, ll ac:i.d usod in noutr a li zing the 

cc..rbonnto s of sod i w.1, cn.lciUi':l , and raD.gnesium . Tho r esults of 

the cmrüys0s arc givon in pn.rtG por million-···th(',,t is , parts 

by Yrc:it;ht of th8 constitucn-t8 in J. ,000 , 000 parts of wcJ:;e r ; 

for (;xnr;·,p l c , l ounce of naterio.l ,:iissol\-o•l in 10 g[ùlons of 

Yircctvr is 0qual t o 625 ]Xtrts pur rüllion . Tho sc..mplos ·i;rero 

net oxcuninecl for ba.ctor i a, c .. nd thus c, vra.ter that me.y bo 

t c rnocl suito.b l e for uso on the ba.sis of it s minoral so.lt 

content mi ght be conclemnecl on account of i t.:> bn.ctoria. content. 

Wa.tc r s thn.t are high in bacter i a. content have usuaJ.ly boon 

polluted by sur faco wo.tors . 

Tot al Dissolv·:;d Miner c..l Solids 

The tor m "totn.l dissolvcd minor o.l solids 11 as herc 

us0d refors to the: r o siduo r emc.ining whon a srunpl e of wn.ter 

is .::vnpor o:tod to dryr.orrn . lt is cener a lly c onsi der ed that 

wo.ters thn.t have less thon 1 , 000 parts per million of dissolved 

solirl.s an; suitctbl e for or dinc..ry uses, but in the Prairie 

Pr ovinces thi s fibur0 :i.s ofton exceeded . Nearly a ll v.:ators 

thc.t ccntain mcre thm1 1,000 parts pcr million of t otal solids 

ha~c a taste èue to the disso l ved mi neral rnatter. Residents 
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o.ccustomed to tho ~mter s may uso those thCct hnve much more 

tho.n 1, 000 parts por million of di ssolved solids without rmy 

n:arked inconvonionco, n.lthoui=h most porsons not usod to highly 

minerali zed wn.ter would find such vmters highly objectiono.ble. 

Mineral Substo.nces Prc:isent 

Calcium and Magnesium 

The calcium (Ca) and magnesium (Mg) content of water 

is ~ iss olved from rocks and soils, but mostly from limestone , 

dol omi te , and gypsum. The calcium and magnesi um salts impart 

hc.rdnocs to wo.tor . Tho mn.gncsium salt s are laxative , 

especially mo.i;nos ium sulphate (Epsom salts , ~~gS04) , and they 

are more detrimental to health than the lime or calcium salts, 

The calcium salts have no l axative or other del eterious 

effects. The scale found on the inside of steam boilers and 

tea-kettles is formed from these miner al salts. 

Sodium 

The so.lts of sodiu,~ are next in i mportance to those 

of calcium and magnesium. Of the se , sodium sulphate (Glauber 's 

salt, :tfa2so4 ) is usualJ.y in excess of sodium chloride (cmrrrnon 

salt, No.Cl), Theso sodium salts ar c dissoJ.ved from r ocks and 

soils. 'Whon th0re is f.~ ln.rge aJ!lount of sodium sulphate prcsont 

t he water is laxative al'.'..d unf°it for domestic use. Sodium 

carb onate (Na2co3) 11bfo.ck alkali tt, sodium sulphate "white 

alkali 11
, and sodium chloride are injurious t o vegetation . 

Sulphates 

Sulphates (S04 ) are one of the common constituents of 

natura.l water . The sulphs.to sal ts most commonly found aro 

sodium sulphate , mQgnesiu,~ sulphate , and calciu.m sulphate (CaS04 ) . 

When the water conta.ins largo quo.ntities of the sulphate of 

sodiu..'11 it is inj't.:::ri ouG to ve~~etation . 
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Chloridos 

Chloridos arc common constituents of all natural water 

and a r o d i ssol ved in srno..11 quc.ntities f r om rocks . They usually 

occur as sodi wn chlorido n.nd if. the quantity of salt is much 

over 400 pa.rts por mill :ion th0 water has a brackish taste. 

Iron 

Iron (Fe) is dissolved fr om many rocks and the surface 

dopos its dorived f rom thorn, and a.lso f r om well casings , wnter 

pipes, and other fixturos. Mor o than 0 . 1 p11rt per million 

of iron in solution will sottlo as a. r ed procipita.to upon 

exposur o to the a ir . A water that contains a considerable 

amount of iron will sto..in porcelain, onrunelled v:a.ro , and 

clothing that is we.shod i n it, and vrhen usod for drinking 

purposes has a t cndoncy to cause constipation, but the iron 

can b e a lmost completely r emovod by a.eration and filtra.tian 

of the water. 

Harduess 

Calcium and magnesiw,1 salts impart hardncss to water. 

Hardness of water i s commonly r ecognized by its soo.p- destroying 

power s a.s shovm by the difficulty of obta ining lather wi th soap. 

The total ha r dness of a watur is the hardnoss of the vra.tor in 

it s original sta.te. Toto.l ho.r dness is divided into "per:rnn.nent 

ho.rdness" and "tempor o..ry hardness " . Perma.nont ha.rdness is the 

hc..rdness of tho vrater re:rnaininb o.ftor the sa..rnpl e has boen boiled 

o.nd i t r cpr "J sent s the runount of mineral sal t s tha t c annot be 

reraovod by boi l ing . Tempor o..r y hc,rà.noss is the differ ence 

botweon the total h8.r dnoss and the perma.nent ha.rdness and 

r epr osents the amount of minoral salt s t hc.t co.n be r emoved by 

boiling . Temporary hardness is due ma inly t o the bicarbonates of 

calcium and magnesium and iron , and permanent harness to the sulphates, 

and chl or ides of calcium and m11gnesiurn. The permanent hardness 
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can be partly elimi nated by adding simpl e chemical s often ers 

such as arnmoniu or sodium. carbonate , or mnny pre:pared softeners , 

Wa t er the. t con t ains a l argo mnoun t of sodilun curbona te and 

small amounts of ca lcium and :magnesiurr. s a lts is soft, but if 

the calciu.m -=tnd magnesii:!I'.J. sal ts ar0 pr esent in l ::.:.rge amounts 

t he water is h~rd . Water tha t has a t otal hardness of 300 

parts per rüllion or moro is usually classed as oxcessively 

hard. Mnn~,r of the Saska tchewi:i.n water s n.nr9 l os have a total 

he.rdness grm.:. tly in excess of 300 pnrts per million ; when the 

t ot'!l hn.rè.nc..;r.,; excbedc,cl 3 ,000 :9~~rts -per million no exac t 

h::crdness dete;r r:lination was made . J1lso no deter mi nation f'or 

t eCToon :ry hc..rdnos s wE.,s m:J.de on wat ers he.ving a t otal hardne ss 

l es s than 50 parts per mill i on . As the de t errr..i na tions of the 

sonp hardnE..ss in s ome cases were !nade after the sa.mpl es h11d 

beon stored. .f or some ti:'.'l.G , the teI'!por ary hardness of some of 

the we.tCJ:rs "..::> thay come f r o:w. th e wells pr r)o'1bly is higher than 

th~ t given in the t~blc of analyses . 
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Analyses of Water sarrmles from the Municipality of Hillsbor ough, No. 132, Saskatchewan . 

LOCATION Depth Total HARD1'"ŒSS CONSTITUE 1TS AS AN.ALYSED CONSTITUENTS AS CALCULATED IN ASSUMED COMBINAT IONS 
·No . ~tr f Sec . TpiRge Mer of Dis 1vd 

1 

S04,Na2o 
---=-::! Fe 2°-3 ,Al 2~ Na2S04 

1 1 
Well, Solids Total Perm Terrrp Cl. A.lka- Cao MgO Solids Caco

3 
CaS041MgC0

3 
MgS04 NaC l 

1 lJE . 

2 NN . 

3 SE . 

4 N'ii\T . 

5 sw . 
6 Lake 

Ft . li ni ty 1 
! 

1 l o 131 28 2 i 38 3 , 721 1 ! l 3 , 721 ( 3) ( 4) ( 2) : -

20 13 \ 28 2 21 1,043 1 1, 043 (3) ( 1) ( 2) ( 4) 

36 
' 1,250 1,05( 200 36 340 180 1191 l,65J 815 2 , 738 545 1 , 79 6 15 28 2 105 2 ,880 321 17 

7 15 29 2 6 920 800 550 250 14 1 340 150 101 398 158 902 269 1 61 215 334 

18 15 29 2 6 1 , 360 950 600 350 34 375 100 122 636 375 1,319 179 165 128 791 

J olms t one 6 , 313 126 1 , 288 10 4,842 

Wate r samples indicated thus , *l, are from glacial driJ't or othe r unconsolidated depos i ts . 
An~lyses are reported in part s per million; where nurnbers (1), ( 2), (3), (4),and ( 5) are used instead of parts 

per million , they r epresent the relative amount s in which the five wain constituents are uresent in the water . 
Hardness is t he soap ha~dness expr essed as calcium carbonat e (CaC03). . 
Analyses Nos . 1 and 2, by Pr ovi ncial Analyst , Regina; 11.nalysis No . 6 , by Mines Branch , Dept . of Mines , Ottawa . 
]'or interpretation of this table read the section on Analyses and Q,uali ty of Water . 

( 1) 

59 

23 

56 

Source 
CaC1 2 of 

Water 

>El 

( 5) *l 

:ü 

r.ol 

:d 

Insol-
uà~e 
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Wat er from the Unconsolidn.ted Deposits 

No analyses were made of ground 1vater from t he lake sands 

and silts bordoring Johnstone lake . The water is r eported to bo 

highly mineral ized and unfi t for household use and for stock . Tho 

r esul ts of an analysis of the wat er f rom the lake arc given on the 

accompanyi ng t able . It is probable that the salts i ndicated ar c 

presont in sol ution in the waters in the l ake sands, but in low·er 

conc entration . 

The beds of sands and gravols forming the glacial outwash 

deposit s provide one of the bost sources of drinki ng vmter in tho 

municipality. Analyses Nos . 4 and 5 arc of wn.ters derivod from 

flowing wolls t appi ng these beds of gravol s . It will bo notod 

that this water is very hard . The gr eat or amount of this hardness 

is perm...'U1ent and i s not r emovod by boiling the water . Sodium 

sulphate is the pr edominant salt in solution. It is not in 

sufficiont quantitios howover , to r onder the water ver y objoction

ablo for drinking . 

Tho char acter of the doposit s comprising tho moraine 

covoring tho gr oat~r part of the municipality shows marked variations 

within short distances and at different depths . Corresponding 

variations in the quality of the ground wo.tor derived from theso 

deposits ar c to be expect ed . One well rnay yield a modorn.toly hard , 

slightly mineralized water , wheroas another well 100 foot away 

and sunk to a similar depth may givo wat er so h i ghl y charged with 

dissolved miner al sn.lts a s to bo unsuitab lo for either domest ic 

or stock use . It should not be inforred, thoreforo , that if water 

of poor quality is found in one woll such wate r conditions must of 

necossity exist over a l a r go arca in the district . In gonor a l , 

water from shal l ow depths i n the glacial dopo sits is of botter 

quality than that from isolated sn.nd and gravol pockots ovorlain 

by any considerable thickness of bouldor clay . The f irst and 

second analyses given on the accompanying t ab l e ar e of water 
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dorivod from so.nd or gro.vol bods i n tho mor a i ne . Tho cmo.lysos 

indicato the relative proportions of the main constituonts 

prosont in the vmtor . Common so.lt (No.Cl) forms tho domincmt 

constituent in the vmter from tho ·roll on NE . i , sec o 16, tp . 13 , 

range 28 . It is in sufficiont runounts to r ondor the no.ter 

objoctionablo for drinking . Hator from the Yrnll on N1Fi . ~-,, 

sect i on 20, i n the sruno township cont(üns l oss tho.n ono- third 

t he total solids in soluti on, as oxist in tho vrn.tors of the woll 

on sect i on 16 . Hor o calcium sulphato is the pr odomi nant so.lt and 

tcmds to mako the water very ho.rd . This vmt or is considerod to 

be suito.b l o for o.11 fo.rm r equirements . Thosc two analyses serve 

to indicate tho vc..riations that ar e to be oxpocted in waters in 

the glacial doposits in differont localities . The smo.11 soopages 

derived from the compact bouldor clo.y ar c in gonoral highly 

minor a.l izod . Such water is not usually suitablo for drinking o.nd 

has on occasions produced scour in stock . 

Tho third ann.l ysis is of vmtor dorived from o. 105- foot 

woll tho.t taps a quickso...."1.d aquifor , which is thought to bo at the 

contact of the drift and tho Ea.stcnd bodrock formation . Tho water 

is r oportod to be very hard and 11 alko.lino" , and sli htly cloudy . 

Sodium sulphate is prcsont as 1, 796 parts per million,, causing the 

vrator to bo unfi t for housohold use . It isr howovor , being used 

for watering stock . No other o.na.lysis of water f r om this horizon 

is avo.i l able , but it is not probabl e that othcr wel ls sunk to this 

horizon will yicld botter water. 

Wat er from the Bodr ock 

No wolls have bcon sunk into the Ro.venscrr"g or Eo.stond 

formations in this municipality o.nd no information is availab l o 

rogo.rding the quo.lity of the wo.tor to bo oxpoctad from it . In 

o.reas to the eo.st , the smo.11 secpo.gos dorived from the Mo.r ine Shale 

arc highly mineral izod and in foi;r i nstances is it suito.ble even for 

stock . It is impr obab l e that the Marino Sho.lo will yiold supplies 

of water of botter quo.lity in this munic i pality . 
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WELL RECORDS- Rural Municipality Of ................. E.ILL.S30ROiIGH, .... NO ..•.... l.3.2. ...... S)~S.K.àT.C.EE3[A~1 .. 

LOCATION 
HEIGHT TO WHICH 

PRINCIPAL WATER-BEARING BED WATER WILL RISE 
TYPE DEPTH ALTITUDE TEMP. USE TO 

WELL 
OF OF WELL CHARACTER OF WHICH 

YIELD AND REMARKS 
No. 

WELL WELL (above sea Above (+) OF WATER WATER WATER 
~ Sec. Tp. Rge. M er. lev el) Below ( -) Elev. Depth Elev. Geolol?iical Horizon (in °F. ) IS PUT Surface 

--------

1 NE . 1 13 23 2 
r 

Du!§; 0 2 , 200 + 2 2, 202 6 2,194 Glacial grave l Hard , clear 42 D, s Exce+lent sup;_Jly . 

2 S','J . 1 I! 11 11 Dug 13 d: , 210 - 12 2, 193 12 2, 193 Glacial gr av el Hard , clea r 4o D, s Sufficient for loca l needs . 

3 NE . 3 lî Il li Dug 12 2, 215 - 5 2,210 10 2, 205 Glacial gr av el Hard , clear , 42 D, s Insuf ficient for local needs ; 
11alkaline tt 11 dry ho l es . 

4 S"V . 3 11 11 11 Bored 24 2, 210 - 2 2, 203 2 2,203 Glacialclay Hard , clear , 4 2 D, s Insufficient for - local needs ; 20 or mo r e dry 
11 alkaline 11 holes ; water haul ed . 

5 NE. 4 11 11 11 Do_g go 2,230 Glac ial blue Ten dry holes ; no wat er found . 
clay 

r 
NE . 9 11 11 11 Dug 12 2, 220 7 2, 213 7 2 , 213 Glac i al so.nd Soft , clear D, s "ihr ee other fnrmGrs draw Tiater from this ·we ll . 0 -

7 J>1W . 10 11 11 Il Bor od 30 2,240 - 10 2, 230 J_Q 2,230 G-lacial blue Hnrd , clear , 4o D, s I ns 1J.ffic i ent for local noeds . 
clay 11 a.lko.l i no 11 

g S"' ""' . 11 " ·11 11 Dug 1 2 2, 235 - 3 2,227 11 2 224 Gl!'lcio l clay, Hélrd , cl0ar, s '.18 ter ho.ulGd for iomestic D.SO. 
sand 11 alkaline 11 

9 NE . 1 2 11 Il Il Bored 35 ? , 275 - 21 2, 254 35 2, 21f0 Gl ocial gras0l Ha rcl, c l eor 42 D, s Sufficient for local neods . 

10 13 . 16 11 Il 11 :S0r ocl 33 2, 250 - 30 2, 220 30 2, 212 Glacio.l s ::md. Hard , c lear , 42 s Sufficient fo;:- stock ; do:nesti c ;rat or ha'.1.led;4 . 
11 alko.lino 11 

11 s·-. 16 11 Il 11 Borod 2C 2 , ')lJO lg 2,221 19 2, 221 Gla cio.l blue Her :: , ~~ \)'""..,... 4o D I nsufficicmt f or loc::l ~1.eed.s ; '.l 1 r.ülo - ;- r.,1,,_!_ 8 
clay e.wo.y . 

12 S:ï . 17 t1 Il 11 Du_D' 14 2, 2ÔO g 2, 251 12 2, 2l+3 Gl acial grav,;l HarJ. , clo8.r , 42 D, s Suffici ent for loc:;..l ~oocls ; good woll l ;ülo 0 - 4 
llalkal i ne n ffNflY n0 t ne.lk2lino 11 . Th:i.s '7Gll 15 foo~ ètoen . 

13 SE. 19 11 11 11 Du,.,. 17 2, 2l+c - 10 2 , 230 10 2, 230 Glac::. <:ü sand , Hord , œlonr , 42 s s·c .. ffici ent for local neods .. Anothor ?3 ~oo t 0 

clo.y llalkalinc " '!iCll , 1 · 1 :[EU e av:ay us od f or do:nestic ";Ur·')'.) 0 ~; S . 

14 :NW . 20 I l 11 11 Th....g 21 2, 210 - 17 2,193 21 2,133 G1acial sanè.. H-3.rd.' cl 0ar 42 D, s Suffir::iP-nt for loco.l r.cods ; l; Ln t SC C J'lt=:C 

well for stock,#. 
15 NE. 20 Il Il 11 Dug 3 2, 230 - 5 2, 225 6 2, 224 Glacial sand Soft , cloa 4o D, s Siifficient for local nocds ; fl'.)v;i ng s·9ring 20 

yarJs nort h . 
lÔ tr.·~ . 23 Il 11 Il Borc;d 13 2, 21+0 - 10 2 , 230 12 2 , 223 Glacial gravol Soft , cloar 4o D, s Sufficicmt for bcal needs . 

17 1'DJ . 2'...L 11 11 H Dug 20. 2 , 4~0 22 2, 39 3 22 2, 393 Gla cial sand , Hard. , clour ,... s I11sufficient f er locd.l noods - J.J, 

' 
clay 

10 SE . 26, 11 Il Il Dug 14 2, 225 - 9 2, 216 14 2,211 Glacial sand Hard , clear 42 D, s 8'1fficient for local nec;ds; anothAr ) 1 ') foo t 'c. 

well ; gr av el aquifer ; water harder. 
19 WE . 35 Il Il 11 Bored 65 2,306 Glacial blue Sever al s h':i.11 0 .. , ory h o les. 

'. clay 
20 SE . 36 11 H 11 Duu 23 2, 440 - 20 2, 420 20 2,420 Glacial .sand Hard , clear 42 D, s Sufficient for local needs . t:: 

1 NW . 2 14 23 2 Bo r ed 26 2, 336 - 14 2 , 322 22 2, 314 Glacial gr av el Hard , clear , 42 D, s Sufficient for local needs; Y1ell feO. 'by under-
iron , 11 a lk- ground spring . 

2, 316 ~1i a:e 11 

2 N'E . 3 11 1f 11 Bored 20 - (; 2,303 17 2, 299 Gl acial gr av e l a r , clear , 42 s Suffici3nt for stock ; domescic '!'a ter haul8d. 
11alkaline " 

3 l\!W . 7 11 Il l1 Bor :;::!_ 23 2, ?96 - 10 2, 236 23 2, 273 Glacial sand Hard , c lear, 42 D, s Sufficient for local no ods . 
i r on 

4 4o ' 11W . 9 11 11 Il Du!?; 12 2,300 - 11 2,239 11 2, 239 Glacial clay Ha.rd , clear , D Insuffic'ient for loca l ne eds; stock water 
llalkaline 11 hauled 1

· •1ile ] L~ • 

5 NE . 11 Il 11 Il Dug 4 2, 4 7.S 0 2, 476 2 2, 474 Glacial .gr av el Hard , clear , 41 D, s Sufficiont for l ocal needs ; l7~ foot dry ho l e 
iron on farm . 

6 NE . 14 Il 11 1t Dug 20 2, 420 - 10 2,410 10 2, 410 Glacia l blue Soft , cloar , D, s I ns'.1.fficiont for loca l needs ; seo1Jago ·Gll 
clay 11 a lkalinG 11 used in SUIIlii1er onlJ-· . 

1 

NOTE- Ali depths, altitudes, heights and elevations (D ) Domestic; (S) Stock; (I) Irrigation; (M ) Municipality; (N) Not used. 
given above are in feet. (#) Sam11>le taken for analysis. 

. ... 



2 
B 4-4 

WELL RECORDS- Rural Municipality of ................ ~~-~~~?.9.~9.Y..~Ë.? .. ... ~~9. ...... }3..?.1 .. ~.~?~.:~~.9.~~?:~.~ .: ... 

LOCATION 
HEIGHT TO WHICH 

PRINCIPAL WATER-BEARING BED WATER WILL RISE TEMP. U5E TO TYPE DEPTH ALTITUDE 
CHARACTER OF WHICH WELL 

OF OF WELL YIELD AND REMARKS 
No. 

WELL WELL (above sea Above (+) OF WATER WATER WATER 
~ Sec. Tp. Rge. M er. lev el) Below (-) Elev. Depth Elev. Geolo~cal Horizon (in °F .) IS PUT Surface 

--------

7 s·.-:. 15 14 23 2 Dug 16 2 , 300 - 11 2 , 269 11 2 , 233 Glacial clay Hard. , cloar , 42 D I nsufficient for local nood.s ; 20 test ho l es 
11 a lkaline tt all dry . 

3 NE . 16 11 11 11 Dug 30 2 , 340 Glacial gr r:i.vol ·:ont d.ry in Docombor , 1934 . 

9 If."i . 16 11 11 11 Spring 7 2 , 306 0 2 , 306 7 2 , 29q Glaci!Oll gravol Hard, cloar 42 D, s Suffici c nt f or local noods ; this well in 
bot tom of lako . 

10 S'I . 22 11 11 Il Dug 22 2 ,353 - Hi 2 , 340 1 3 2 , 340 Gb.cial clay Hard , cL;EJ.r 41 ]1 , s Sufficient for local ne od.s ; slough S081)8.ge -

11 NT"v" • 22 tt 11 11 Dug 20 2, 436 - 15 2 ' 420 1 5 2 , 420 Glocia :\. gr av cl Hard , cloar , 3g D, s I nsufficiont for l ocal nood.s ; s9ring is us ed. 
11 alkalin0 n for auxi 1 iary su1:r::i l y . 

12 S";'i. 23 11 Il tt Dug 13 2 ,450 12 2 , 436 lÔ 2, 434 Glo.cial g r-:i.vel 3ard, cl e&.r , un D I nsufficient for l ocal nood.s ; woll driod. UD - • c::: . 
iro~ i n au t1:'rm1 1<:;3 2 and ev ory autumn sinco . 

13 11W . 23 11 11 tt Du.o- 14 2, 4ô-5 - 2 , 47(1: 11 2, :.q5 Gl :::i.c ial sand , Soft , clo'J.r u3 0 , s Suffi ci ont for 1 -0CEJ. l no od.s . D - 0 

gr avol 
14 s-~ . 27 Il Il 11 Dùg >) 2 , 53 7 0 2 ' 531. 3 2 , 534 Glacial gr~vol H::i.rd, clonr , h;:i :!) s Suffici ont for l o ca l noods . S)ring focl . ' 11 alko.lin0 ll 
15 s-s. 32 11 Il 11 S'!ring 2 , 475 0 2 , 4 75 0 . 2 , 4 75 Gl acial gr av el Soft , clear 42 D, s Sufficiont for local noods ; flowi ng s-i:-r ing . 

1 ~'TE . 1 14 29 2 Dug 14 2 , 226 - 10 2 , 21:; 10 2 , 21~ 
(b.Juldors) 
Gl:tcial sond , Hard , clo::i.r , 43 D 

' 
s I ns 1.iffi ci ont f o r lJcal noods ; ·-·a ter for étrink-

gr8V01 11 '.llY.:al i no 11 ins haulol 
1 

milo . ;-n.rpo s os ? 
2 s·-:- . 1 2 11 Il 11 Bor oi 22 2 ,31 5 ., - 2 , 305 ll 2 , 305 Glacial Si:J.Dd , Soft , cloo.r )J s D, s Inso_ffici ont for bcal noeds . A 17-fo:::it hoL .!..<. . '-

clny dr~/, 150 fcct n"rtl-1 . 
3 S':ï . 13 11 11 11 Duc lZ 2 , 311 - 13 2 , 293 1 i; 2, 2?5 Gl8.c io.l grovol S)ft, Cl .J·'.L~ D s ~11 f fici e11t f'..)::'.' Ï::>C:èl ncoJ.s . ./ , 

4 S'.V. 16 li 11 11 Jug 10 2 , 250 - 7 2 , 2:+3 7 2 , 243 Glacio.l gr avo l Sr; ft , cloor 43 lJ' s Suîficiont f o r bcal noods . 

5 ~\Œ . lô 11 11 11 Dug 11 2 , 255 7 2 , 2U.o 7 2 , 249 Gl ~'.cial gravol Soft , cloo.r l.~3 "' s Sufficient f o r local neeis . - . ' - , 

6 SE. 19 11 11 11 :;)ug 1 3 2 , ?40 ll' 2 , 225 14 2 , 22G Glo.cial sand Harè.. , cl o!"'r 42 J s Sufficiont for loccl noo.is . - '-+ -, 

7 ::r.ï . 19 11 11 11 Boro;i 54 2 , 290 - 29 2 , 261 54 2 , 236 Glacial g r avol S·:.f t , clo'.lr , 42 D s SufficLmt f or lôcnl noeds . ' slight l y 
iron 

0 lifE. 19 11 11 11 ::)ug ~ .., 2 , 235 - 21 2 , 274 25 2 , 270 Gl o.cinl g ravol Soft , clonr 41 j)' s S-ù.ffici ont f.)r 10cnl n0ods . - 1 

9 SE. 20 fi 11 11 Bc r ocl 2'~ 2 , 271 - 16 ?, 253 20 2 , 251 Gl o.c ial s :::rnd RnrJ , cl -:nr , 42 J ~ Suffi ci o.1.1t for l:::s C8.l n0c.=Ls . ~ , 

11 alko.li no 11 

10 sr; . 21 11 Il 11 Ju.; 9 
,...... r,c, - 5 2, 26) i; 2 , 26 Ô Roc ont D.lluviTu.n S.Jft , cl oo.r l.;.o J s Suffici ont fC:r l o co.l neoJs . c:::. ' :,.Jj .L ./ ' 

11 lfu . 22 11 11 11 B:i roi 15 2 , 281 15 
(' -

16 2 , 203 Glo.cinl sani Soft , cl0ar 42 .... s Suffici8nt f-,r l e ca l no,.ds ; a:Y; thor s i~:iilo.r - 2, 2.:n .1..1 , 

•,-;-ol l , ;:i.lso usod . 
12 Sw . 27 11 11 11 Bo r oi 50 2 , 336 Glncia l b l uo Thrc:e othor dry holos . 

clay 
13 ! ( . 2'{ 11 11 11 Jug 14 2 , 7 50 - 11 2 , 339 11 2 , 339 Glacial so.nd H'.lr:::!. , cloar 42 ;'\ s S-_:-:fficiont f:)r l ocnl nood.s ; but ha.s to be .u ' 

hauled. 1 · 1 . a 2 m1 e . _. 
14 SE . 20 11 Il 11 Ju;- 1 2 2 , 206 - 9 2 , 277 q 2 , 277 Glo.cial sancl S.) ft , clonr 4 4 J Sufficiont for scho0 l. 

15 s·.: . 30 11 11 11 Du[: 20 2 , 300 - 16 2 , 262 l ô 2 , 232 Gl nc i n l snni ·:1ari , clo'lr 4o :J ' s Sufficiont f c. r · Toc a l nee::ls ; ono ther 23-foot 
•;roll for stc>_ck . · 

2 , 2s-5 " --
lo WE. 30 11 t1 11 S"'Jring 0 2 , 20; 0 2 , ?0·S 0 Glacial gr0vo l ~-!nr d. , clo2r , 30 ':J s Suffici crnt fl_~r local noo.'!.s ; no d.ifforonco in - ' 

slightly fl .J".ï L.1 l ast 20 yoars. 
iron 

NOTE- Ali depths, altitudes, heights and elevations (D ) Domestic; (S) Stock; (I) Irrigation; (M ) Municipality; (N) Not used. 
given above are in feet. (#) Samp>le taken for analysis. 



3 
B 4 4 -

WELL RECORDS- Rural Municipality of .... ........... ~Il.i.~.~.~.Q.?:..Q.V.QR .. .... NQ., .... 13.2~ .... S.ASK1;\TGH.~2!..1E-.. 

HEIGHT TO WHICH 
PRINCIPAL WATER-BEARING BED LOCATION WATER WILL RISE TEMP. USE TO TYPE DEPTH ALTITUDE 

CHARACTER OF WHICH 
YIELD AND REMARKS 

WELL 
OF OF WELL 

Above (+) OF WATER WATER WATER No. (a bove sea 
~ Sec. Tp. Rge. M er. WELL WELL lev el) Below ( -) Elev. Depth Elev. Geolog;ical Horizon (in °F.) IS PUT Surface 

--------

2 ' 2 7~ 14 29 9 2,2o0 - - 2, 274 Glacial gr.2vel Hard , cleetr , D, s Suffici ent for local needs . 17 SE . 31 2 Dug - 0 0 

iron 42 
18 SE . 32 Il 11 11 S')ring 2, 335 + 1 2, 33, 0 2, 335 Glacial sand Har d , cle- r , 42 D, s Sufficient for loca l needs ; supplies ~-::i. t er for 

"alkaline 11 sto ck in -pasture . 
14 9 2, 290 

-
2, 25~ - 2, 204 Glacia l gr av el Soft, clenr 42 D, s Sufficient for loca l needs . 1 NE . 23 30 2 Dug - 0 0 

2 SE . 24 Il 11 Il Dug 30 2, 270 - 22 2 , 242 30 2, j+o Glacial s o.nd H::ird , cleo.r 42 D, s Suffici ent for loca l needs ; 7 dry ho les 16 
to 22 f eet de eD. Two dry ho l es 35 fe et deep. 
Another vrell hi gh in iron u nfit f or use . 

3 SE . 25 11 Il 11 Bored. 3s 2, 304 Gl0ciol sa nd _:i.nother 52 foot dry hole . 

1 sw . 1 15 ?'." 2 Dug 7 2, 305 0 2, 365 2 2, 363 Gl oc ial s a nd , Hard , clear , 42 D, s Ov ersuffi ci ont for loca l ne eds . 
gr avo l 11 ::iEwline 11 

s·:? . ,. 

" Il 11 Dug l ~ 2, 32J 10 2, 310 10 2, 304 Glaci 'll gr - vel Hard , c l e::i.r , 42 D, s Su ffici ont for loca l needs . 2 0 -
11 a ll~::llino n 

) s·1 . 7 Il Il Il Dug 3 2, 390 0 2, 3qo 3 2, 367 Gl aciol gr ff:d Hard , clea r , 42 D, s Su ffid unt for loca l nGeds ; st eady flov1 through 
slight l y 1-inch -pine . 

iron 
4 HE . 10 Il Il 11 Bor od 55 2, 41LO - 10 2, 430 10 2,430 Glacial gravol Hard, cl onr 42 D, s Suffici ent for l ocal ne eds ; wel l doo-poned i nto 

blue cloy for r cservoir . 
5 s·.,. l ? " Il 11 ï3orod 115 2, 330 :fi::tri no sho.l o , ' . 

oodrock ,. 
s-:ï. 14 Il Il Il Bo:-od go 2, 360 30 2,330 go 2, 270 Gl:tcial .gr avol E~r ·l , 42 s I nsuffj_ci ont for local nood.s ; "'011 filled 

0 - . ro ::c , 
r od in now . 

7 ~JE . 15 Il 11 Il Dug 15 ? , 4 <)5 - '.) 2 , 4 77 1 5 2, 459 Glacial gr - vol Ha r d. , c 102r 42 D, s Sufficicnt f or loca l no eds ; is a seo-page well . 

(_ ?f,7 . 15 11 11 Il Dug 15 2, )40 - 10 2, 440 15 2, 435 l a.cic..l s and Hard , c l 8:J.r 44 D, s Suffi ci ont for loeol neGd.s . 

9 NE. lS Il 11 Il Bor od 30 2, 460 - :i,5 2 , 445 30 2, 430 Gl ::i.cio l so.nd Hard, cl Gar 43 ïJ s Suffiçi ont f or l oc2l noeds. ' 
10 s-: . l ·S 11 Il 11 Jug 23 2, 420 23 2, 39ï 

~. 

2, 392 Glo.ciL:t. sa!ld Har•i , Cl GétY' 42 J, s Suffi ci ont fer loc" 1 neods . - c:~ 

11 SE . 20 11 11 11 'or od 35 2, 420 30 2, 390 35 €1 , ) 5 Glacia l grav0l Hard , clonr , 4? -·. s Suffi ci ont for loC'~ l nooJ.s ; 2 Ythor slous h - -' , 
11 o.l k'.1 li no 11 r,m l l s for stock . 

12 s ~-; . 21 11 11 Il ,,, ry 3'.J 2, 435 - 15 2, 'J.20 3u 2, 405 Glaci:ll bluo Hor c1.. , cl0n.r , 43 J, s I :is·ifficiont f '.) :".' l oc-'11 ncods ; 7 dry ho l os nt ..... u..c 

clo.y 11 a l k:::i,lino 11 25 f ...;Gt . 
13 lfü . 22 11 Il 11 Ji;i- 20 2 , 31:'5 - 10 2,3 75 ?0 ?, 365 Glaci ::ü bl uo Bar ri. , cl o::tr 4? J, s Su ffi ci o!lt f6r loc'.ll neo""s ; Eino thor 'ïOll 20 ' b 

clay foot d.oc-r . 10 feet wnter , ver~v na l kalil'w 11; s tock 14 NE . 2? Il Il Il Du~ 15 2, 350 - 7 2,343 15 2, 335 Glacial gr av el Hard , clear L' ...., D, s Su ffici ent for loca l needs ; another rell 20 r C: 

foot de e~J too 11alkal i ne 11 for use . 15 N7:. 23 11 Il 11 Dug 12 2, 330 - 3 2, 327 12 2,313 Glacia l blue Hard , clenr , 42 B I nsufficiont for loca l needs . 
clay llalkaline n 

16 sw. 24 11 Il Il Dug 13 2, 215 - C' 2, 20 7 13 2, 197 Gla cial gr av el Hard , clear t~ 2 D, s Sufficiènt for loca l needs . 2 other 'Tll.-11 18 
(., 

f ee t deep ; ":a ter soft , us od for stock only . 17 NE . ?4 Il Il 11 Th_,_~ 13 2, 190 - 2 2 , 138 13 2, 172 Glacial b l uo Hard , c l ear , 42 D, s Sufficiont for local neod.s . 
cl ay 1ta.l kalin0 11 

16 Sîi' 31 11 11 Il Dug 13 2, 350 - 16 2, 334 13 2,332 Gl aci3.l gr avol Soft, cl oar 42 D Sufficient for l oca l nccds. , .J , 

19 S4' 34 Il !! 11 Borod ::ii;:; 2, 300. - 13 2, 2't. 7 ?5 2, 275 Glacia l sand Soft , cleo.r 42 D, s Sufficiont for loca l needs . ·· '-' • 
__ , 

20 NE . 35 Il Il Il Bor od 115 2, 130 - 55 2, 0 75 115 2, 015 Gl acia l(?) sand Hard, c l o9.r , 4o D, s Suffici ent for l oc::i l IlGGdS. 
iron 

NOTE- Ali depths, altitudes, heights and elevations (D ) Domestic; (S) Stock; (I) Irrigation; (M ) Mu.nicipality; (N) Not uscd. 
given above are in feet. (#) Sampile taken for analysis. 



4 
B 4-4 

WELL RECORDS- Rural Municipality of .... .. ....... El.L1.S.:i?:)2,Q.1J:?:f+ ...... ~TQ .•.... l3.2 ...... s .. ~SI~~1T.Qml~~~T. •.... 

LOCATION 
HEIGHT TO WHICH 

PRINCIPAL WATER-BEARING BED WATER WILL RISE 
TYPE DEPTH ALTITUDE TEMP. USE TO 

WELL 
OF OF WELL CHAR ACTER OF WHICH YIELD AND REMARKS 

No. u WELL WELL (above sea Above ( +) OF WATER WATER WATER 
Sec. Tp. Rge. Mer. lev el) Below (-) Elev. Depth Elev. Geolog;ical Horizon (in °F.) IS PUT Surface 

--------

21 NW. 36 15 23 2 Bored 35 2,090 - 32 2 ,053 35 2 ,055 Gla cia l sand Hard, clear, 42 N Unfit for use. 
11 a l kali ne" 

22 SE. 36 If Tl If Bored 105 2,120 - 55 2 , 065 105 2, 015 Glacia l(?)sa nd Hard, sl ight- 43 s Sufficient for loca l stock needs; #. 
ly cloudy, 
"alkaline" 

1 SE. 2 15 29 2 Dug 11 2,310 - 3 2,30 2 11 2, 299 Gla cia l gr av el Har d , clear 42 D, s Suffici ent for loca l needs. 

2 S"H] . 5 If If 11 Dug 2,3 35 0 2, 335 0 2,3 35 Glacia l gr avel Soft, clear D, s Su f f icient f or l oca l need.s. 

3 S'iJ' . 6 " fi " Dug 14 2, 345 - 3 2, 337 14 2,331 Gl acia l cl a y Hard , c l ear 42 s, D Su ffi cient f or l oca l needs. 

4 mi . 7 11 If " Dug 
,.. 

2, 230 0 2 , 230 
,.. 

2 , 274 Gl a cial gr av el Har d , clear , 42 s Su ff i cient for loca l needs ; st eady flow t hrough 0 0 

s li ghtly 1-i nch -p i pe . # . 
tta l kal ine 11 

5 NE . 11 11 11 11 Dug 22 2 , lf25 - 21 2 , 4ol.t 22 2, 403 Gl a cia l sand, Ha r d , clear 42 D Suff ic ient f or loca l neods. 
clay 

6 NE. 13 11 11 " Dug 13 2, 460 - 3 2, 45 7 13 2, lJ.4 7 Gla cia l gr av el Hard , clear 42 D I nsuff icient for loca l nGeds. 

7 S\7. 13 11 111! 11 Dug 
,.. 

2, 230 0 2 , 230 6 2, 274 Gl ac i a l gravol Hard , clear, 42 D, s Sufficient for locol noeds . li 
0 7f . 

11 a l ko.li ::ie 11 

3 ~\JW .. 23 " " If Dug 20 2, 490 - s:: 2,435 20 2 ,4 70 Gl acia l gr o.vel Hard, c l eo.r, 36 D, s Suf fi ci ont for l oca l needs . 
tt a l kali ne 11 

9 NE . 24 If If 1t Dug ' ,r 2, 440 1 2 2 , 4 23 16 2,424 Gl a cia l gr .::ivei, Hard, cloar 4 2 D Suffi ci ont f or loca l needs . .L O -
clo.y 

10 :-JE . 30 11 " 11 Bor od l Ô 2, 360 - 10 2, 370 16 2, 364 Glacia l s a nd Har d , clear 4o D, s Sufficient for loca l neods. 

11 N\i . 30 11 If 11 Dug 16 2 , 300 - 13 2,237 16 2, 234 Gla cia l clay Hard, c l e::ir, 42 D, s I nsufficiont fo r loca l neods. 
tta l kalino" 

12 sw. 31 If If " Dug 14 2, 300 - 6 2 ,294 14 2 , 23 6 Glacia l clay Ha r d , clear, 42 s Suffic i ent fo r loca l necds. 
11a l kaline n 

13 SE . 31 If 11 11 Dug 5 2, 320 0 2 ,3 20 5 2, 315 Glac i a l gr avel, So f t, c l ea.r 63 D, s Suffi ci ent f or loca l neecls . 
sand 

14 sw. 3 2 11 11 11 Dug 20 2,3 25 - l S:: 
..J 2,310 20 2,305 Glacial b l ue Hard., clear 41 D, s I nsuf fici ent f or l ocal needs; we ll cav i ng i ::i. . 

clay 

• 

-

NOTE- Ali depths, altitudes, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used. 
given above are in feet. (#) Sam11>le taken for analysis. 

. . 


