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GROUND WJ.TER RESOURCES OF THE RURii.L MUNICIPALITY 

OF NORTON NO. 69 

SJ.Si\J.TCHE'.YlU'J 

INTRODUCTION 

Lack of r ainfal l during the years 1930 to 1934 over 

a large part of the Prairie Provinces brought about an acute 

shortage both in the larger supnlies of surfac e water used 

for irrigation and the smaller supplies of ground water 

requirec.. for domestic purposes and for stock.. In an effort 

to relieve the serious situation the Goolo~ico.l Survey 

began an extensive study of the prob l em f rom the standpoint 

of domestic usos and stock raising~ Dur~ng the field season 

of 1935 an area of 80,1 000 squ8.re miles, comprising o.11 that 

part of Saskatchewan south of the nort:1 boundary of t ownship 

32 .. was systemat ically examined, r ecords of approximately 

60~000 wells were obtained, and 720 samples of water were 

collected for analyses ~ The facts obtained have been 

classified n.nd the infor~ntion per~aining to any well 

is readily accessible . The examinat ion of so large an area 

and the interpretation of the data ccllected were possible 

because the bedrock geolo gy and the Pleistocene depos its 

had been studied previously by McLearnJ Warr en: Rose, 

Stansfield, ·wickenden, Russel~, and others of the Geological 

Survey. The Department of Natural Resources of Saskatchewan 

and local well drillers assisted con sider ably in supplying 

several hundred ·Nell records., The bo.se maps used wore 

supplied by the Topographical Surveys Branch of the Department 

of the Interior, 
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Publication of Results 

The e ssential information pertaininG to the ground 

water conditions is being published in reJlorts, one 'being iGsu~d 

for each munic ipality. Copies of thes·a r eports a r o boing sent 

to the secretary tre:l.sur ers of the nu11icipf~lities and to certain 

Prov:i,l1oic.l a.nd Federal Dopart:nu;nts, vrhsro thB~! . e::tJ:!. be consulted 

by r esidcntc:: o:' tho mu.,':).icipt1.litic~~ or by othor pnr..sons, or they 

:mi:i.y bo obtair~ed '!:ly writing direot to th0 Diroctor, Buroo.u of 

Economic G8olog,y, Departmi:mt of Mines, Ottav.;a. Should anyone 

re:quirc more: detailed .information than tl:at contained in the 

r eports such additiona l information as the Geological Sul;,'Vey 

possesses can be obta i ned on arplication to the director. In 

making such reque st the applice.nt -should indicate the exact 

location of the area by givi:·lg t'!.1.G quarter section, township, 

TCJ.Jgc, and meridian concerning which further information is 

des.ired. 

The r eports are v1ritten principally for farm 

residents,. municipal bodies, and ·well drillers who a.re e ither 

p lanning to sink new wells or to deepen existing wells. 

Technico.l terms used j_n tho rclports ar0 dnfined in the glos sn.ry. 

How to Use the Report 

Anyone desiring information about ground ·;atcr in 

-any particular locality · should road fi r st . i;he part dealing 

wit h the municipaJity as a wholo i n order to understand .moro 

fully the part of tho roport-that,,...deal s ·with .. t..'1-ie pb.0e in 

which !].o is int0re sted . At the so.me time he should study the 

two figur es accompanying th8 report. Figure 1 shows the 

surface and bedrock geology o.s related to the ground water 

supply, o.nd Figure 2 shows the relief and the location o.nd 

type of water wells. Relief is shown by lines of equal 

elevation called 11 contour r. 11
• The elevation above sea-level 
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is gi Yon on sOJn.o or a ll of t ho cont our l ines on the f i r,uro . 

I f on o i ntond r; t o s:i.nk n. well o.nd. wi she s to f ind 

the o.pproxi mr..t e depth to a wu.ter-b ·:::: ring horizon, h o must 

100.r :?:u (l) t he ol oYat i on of t h0 ;::;it e, n.nd (2) t!",o pr ob able 

1"J :!- cvc.ti o:n of the w::i.t er - bo11rini; bed. The u l cvation of the vm ll 

s it0 is obto. i nerl by mc..i:-king J.t n position on tho map, Figur e 2 .. 

lines bctwe011 ·whi r,h i t l i es and who ;:;e e l ev ations o.r o g ivo on 

the f i gure . Where contour lines a r e not shovm on t he f i gure , 

t he e l evat ions of ac.jacont well s as i nd i cat ed i n the Tab l e of 

Well R0 c or cls ::i.cco:m.panyinr, each r oport ca.n he used, Tho 

appr oxi mat0 e l evat ion of t h e wat(ir-bea.ring h ori zon a t the well-

site can be obtained f r or.i the T::i.b l o of Wol l Records by not i n g 

the e.l e'mtion of the wn.tor -bcaring hor izon iic sur r ounding we l ls 

and by estirrm.t i ng f r om those knovm e l evat i on::: i ts e l <:::•vnt ion 

1 
a t tho ·we l l- site .- I:f thc.:; wator - b00.rinp:, hori zon is i n b edrock 

tho cicr:J-sh t o 1•mtGr c i:,:;:i b e es·;~ i:matod fairly accurate l y in t h is 

way . If t he water - beo.r ing hori :?.on i s i n un c onsol i dat ed dep o s i ts 

such a :s grn.vel , Gal1d, c l ay , or gl ac i al dobri s , h owever , t he 

! . 
e stimat ed e l ev ation i s J. oss r e l i ab le , b0cause the wat er-bear ing 

h orizon may b e i nclined , or may bo i n l enses or in sand bods 

which m.e.y 1io at various hor izons c.nd may be of small l a t e r al 

extent . In C f~l cul ating -l~ho do1::t h to vmter , ca r e should be t a k en 

that the vmter - beari.11.g }1.orizons sel ected f r om the Tab l e of We l l 

Rec orG.s b e all i n the acme gcol o~ical hori zon e i ther i n t he 

gl a c i a l dr ift or i n tho bedrock . Fr om the data in .t h e Tab l e 

1 If the <vell- s i to i s nAHT the ecge of tne mun icipali t y , 
t h e map 9.nd rerio r ·c deali!1g wi t h the ud~o inj.ng 

mu nicip:i.U ty shoul d ".1e c c::isul ted _ in order to ob t3. in th" 
needed infor mat ion Rhou t near by wells . 
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of Woll Records it i s also possible to f'or:r.i. some idea of the 

<J.Ur...lity G.ncl qun.ntj·:t:Y- of the 'ivater likely to he found in the 

proposed. well . 
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GLOSSARY OF TERMS USED 

Alkaline. The term "alkaline" ho.s been n.ppli0d 

rather loosely to some ground waters. In the Pro,iri e 

Provinces o. water is usually described as 11alkaline 11 ·when it 

conta.i!'!.s l'- large amount of 30.l ts, chiefly sodium eulphn.to and. 

magnesium sulphate in solution. Water that ·tastes str ongly of 

ccnnnon salt is described as 11 salty 11
• Ma_n.y 11 a.lkaline" waters may 

be used for stock. Most of the so-co.l l ed "alkaline" waters are 

more correctly termed " sulphate wnters 11
• 

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

gravol , and other material on the flood-plains of modern 

streruns and in lake beds. 

Aquifer or Water-b earing Horizon. A water-bearing 

bed, l ens, or pocket in unconsolidated deposits or in bedr ock, 

Buried pre-Glo.cial Stream Cha.rui.e ls, A channel 

carved into the bedrock by £t stream befor e the advance of the 

continental ic-:.:-shcet, o..nd subsequently either partly or wholly 

fill ed in by sands, gr avels, and boulder clay deposited by the 

ice-sheet or later agencies . 

Bedrock. Bedrock, a::> rare used, refers to partly 

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

marl that arc older than the glacial drift. 

Coal Seam. The srune as a coal bed. A deposit of 

carb.onaceou.s material formed. fr-om the reroain.s -o.f_ pla..11ts by 

partial decomposition and burial. 

Contour. A lin·e on a map joining points that have 

the same elevation above sea-level. 

Continental Ice-sheet. The great ice-sheet that 

covered most of the surface of Can.ado. many thousands of years ago. 
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Escarpment. A cliff or a relat ively steep slope 

aepo.ro.ting level or gently sloping areas. 

Flood- plain. A flo.t po.rt in a river valley 

ordinarily above water but coverod by water when the river 

in flood. 

Glaoicl Drift. The loose, unconsolidated surface 

deposits of so.nd, gravel, and clay, or a m:iJcture of thiilsea 

th~t wore deposited by the continental ice-sheet. Clay 

containing boulders forms part of the drift and is referred 

to as glacial till or boulder clay. The glacial drift 

occurs in several forms: 

is 

(1) Ground Moraine. A boulder clay or till plain 

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

surface u,.~even) . 

( 2) Ter:ip.:i.nal Moraine or Moraine. A hilly tract 

of country formed by glacial drift that was la.id down at 

the margin 0f the continental ice-sheet during its retreat. 

The surface is characterized by irregular hills and undruined 

basins. 

( 3) Gluoia.l Outwash. Sand and gravd ple.int or 

deltas formed by streams that issued from the continental 

ice-sheet. 

(4) Glacial Lake Deposits. Sand and clay plains 

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

Ground Water. Sub-surface water, or vm.ter ths.t 

occurs below the surface of the land. 

Hydrostatic Pressure. Tbe pressure that causes 

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

Impervious or Im.permeable. Beds, such. as fine clays 

or shale, are considered to be impervious or impermeable when 

they do not perm.it of the perceptible passage or movement of 

the ground water . 
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F11r vious or P0rmoG.b l c . Beds ar e perviouG when 

they per mit of the perceptibl e pas ::Jc..ge or movement of ground. 

wa.ter, o.s for exan:pl o por ous sands, gravel, D...."1.d GD.ndstone . 

Pre-Glacial La.."ld Surface , The sur fa.ce of the l anG 

befor e it was cover ed by the continenh<l j_ce·-sheet. 

I\.0,~ent DepositG. Deposits that hm.re b eer_ l o.id down 

by the o.r,e:ncie.s of wn.ter and wind since the dis::tppearn.nc c of 

the continenta l ice-Gheet. 

Uncons olidated Deposits. The mantle or covering 

of a lluv ium and gl acial drift cons i sting of loose so.nd , 

gravel, c l ay , and boulders that overlie the bodrock. 

Water To..ble , The upper limit of the po.rt of the 

.. 
ground wholly s aturated vvith wa.t e r . This may bo very nea.r 

the surface or many feet below it. 

lNell s . Hol e s sunk into the earth so as to rcn.ch a 

supply of water. When no ,,,-mtor is obto.ilied thoy a r e r eferred 

to as dry holes . Well s in which wo..ter is encol.inter ed cir o of 

thr ee classes. 

(l) Wells in which the vmter is under suff icient 

pressure to flow above the surfa ce of tho gr oi.md . These are 

called Flowing Artesian Wells. 

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

does not rise t o the surface . These wells ar e c a lled Non-

F1m,ring A..v-besian Wells . 

(~5) Wells in which the water does not ri se above 

the water te.ble . Those wells a.re called :Non-Artesian ·wel ls. 
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HAMES AED DESCR IPTIO~:S OF GEOLOG ICAL FORMA'JIO:~JS , REFEHRED 
TO IN THESE REP ORTS 

Wood. Mountrd.n Format ion, The nrune give:µ to ., seri es 

Of graVOl anrJ SC.nd bG C1.S ·which f] C.V ·" Q. ffiQXimum thiclmGSS Of 50 

f eet, and which occur as isola t <.:Jd patches on the h i gher pe .. r-cs 

of Wood mountc.in. This is the youngest bedrock formation ::<.nd , 

1'v-J-10r e preaent, overl ies thv Rav":Jnsc r o.c fo r mati on. 

Cypress Hills For mat i on . The name given to a s eries 

of congl omer a t e s and Gf1.!l.d beds ~hi.oh occur in the southwe;st 

cornc;r of Saskatche1,ran, and rest upon the Ravenscr&g or old.e r 

f ormat i ons . The formati on is 30 to 125 feet thick. 

Ravenscr ag Formation. The r1o.me given to c. t Lick 

ser i e s of light-colouretl :::;o.ndstont7s and sha.lec c onto.irdng 0110 

or mor- e thick ligni h; coal seams. This formati on is 500 to 

1,000 f e1:::t thick, and cover-s o. lo.rg0 part of southern 

Saskatchewan . The principal coal deposits of the pr ovinc e 

occur in thi s formation . 

Whitemud B'or mc .. tion. The name g.i vcn to a series of 

white , gr ey , and buff col our ed clays and sands. The formation 

i s 10 to 75 feet thick. At its base this formn.tion gr o.de s 

in plQces into coa rse , limy sand b ods having n. maximum thick-

neos of 40· f eet. 

Eastend Formation. The name given to a serios of 

fine - grained sand::J and s ilts. I t hn.s b een r ecogni zed. o.t 

various localitie s over the southern part of the province, 

fr om th8 Alberta boundary east to the escarpment of Missouri 

cot'3au .. The thiclmes s of the formation seldom exc eeds 

40 feet . 

Bear paw Formn.ti on . The Boa.r paw consists mostly of 

i nool10r ent dark g r ey to dark brownish grey, partly bentonitic 

shal e s, weat hering light grey, or, in p laces where much iron 
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is pro sent, buff . Beds of sc..nd occur in places ir: the 

l ower part of the f ornntion. It forms the uppermost bedrock 

formc..t i on over much of west ern c.nd southwo st er n Sasko.tchewc.n 

o.nd hn.s o. maximum thickne s s of 700 feet or somewhn.t moro . 

Belly Ri ver Form11tion. Tho I~ elly River consist-s 

~ostly of r.on- ::r.c..rine sand, shc .. l e.1 and co~ .. l, and underlies 

th8 Beo.rpaw in the we:3torn po.rt of the a r ea . It passes 

eastward !l.."'ld north00.stvmr d i nto ma.rim: shale . The principa.l 

a r ea. of trar_::>ition i::; i n tho western half of t he ar ea wher o . 

t:i:ie Belly River is r:1ostly thinner t han i t i8 to t he west 

and includes marine zones . In the southwestel'n c orner of the 

a r ea it has o. thickne ss of sever a l hu...'1.dr ed feet. 

Marine Sh~le Series . This s eri es of b eds consists 

of dark grey to d.ar k brownish grey , p l astic shales , and 

underli~s the centrn.l and northoo.stor n pn.rts of Saskatchewan . 

It includes beds oquivn.l ont t o th0 Bearpaw, Belly River , and 

older f ormation s t hat underlie the we~tern part of tho area . 
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WATER-BEA.~ING HORIZONS OF THE MUNIC IPALITY 

The rural municipality of Norton is a square block 

of l and covering 324 square miles in the central part of south­

ern Saskatchewan ~ The village of Fangman ~ located in the 

approximate centre of the municipalityu lies 54 mil es due south 

of the city of Regina, The municipal i ty con si sts of nine 

townships,, described as tps o 7 , 8 , and 9& r anges 19, 20, and 21 , 

We 2nd mer. 

The lNeyburn-Assiniboia l i ne of the Canadi an Pac ific 

railway ext ends i n an eas~-Yrnst di rection across the central 

part of the munic i pality and on it are located the villa ges of 

Forward , Khedive , Fangman, .Amulet" and Wallace u The Cardross 

br anch of this r a ilway extends in a northwester~y direct i on from 

Wallace thr ough township 8, range 21 o The Moose Jaw- Estevan 

branch of the Canadian National railways crosses the northeast 

corner of the area , intersecting the Weyburn- Assiniboia line at 

Forward ~ 

The gr eat er part of this munic ipa lity is a very gently 

roll i ng pl ain . The gr ound surface rises imperceptibly f rom an 

approximate e l evat i on of 2: 050 feet above sea- l eve l in the shallow 

creek valley in the extreme northeast corner to an elevation of 

a pproximately 2_, 200 feet thr oughcut the central and souther n parts 

of the ar ea . Slightly higher e l evations,, in pl aces exceeding 

2~400 feet ~ are found in the southwest cor ner, and this r i se in­

creases markedly i n a northerly direction from the southern 

b ou~dary of town shi p 8, range 21 , to exceed an elevation of 2 ~ 500 

feet i n a broad-t ~pped ridge extending in a northwesterly dir ection 

acr os s townships 8 and 9, range 21 . The northeastern slope of thi s 

ridge is marked by a distinct escarpment ~ along whi ch the gr ound 

r ises some 300 feet in slightl y mor e than a mi le . This ridge i s 

part of a more or l ess continuous range of hil l s general ly referred 
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to as Missouri coteau, which extends from the International 

Boundary in a northwesterly direction across the central part of 

southern Saskatchewan. 

The e l evations of the land surface are indicated by 

contours on Figure 2 of the accompanying map . The contouring 

of the southern two-thirds of the map- area was done by the f i eld 

party, as no contoured map of the who l e area was avai l ab l e . 

The contours are based on barome'~er elevati ons and are only 

approximate . 

Little difficulty has been experienced in obtaining 

ground water at shallow depths in this area, but during the recent 

period of drought the yield from wells decreased considerably in 

many places o Surface supplies were also affected . Small lakes 

and sloughs that in years of ampl e r a infall formed convenient 

places for watering stock b ecame dry ; and the streams in the north­

east corner of the municipality ceased to flow in early summer. 

With the c ont.'..nuc...nce of drought conditions ground wat er suppl i es 

will become more diffi cul t to find , consequent l y the construction 

of dams and the excavation of dugouts for the conservation of 

surface waters appearsto b e a logical procedure in this area . At 

a few places narrow coulees having large catchment areas form good 

locations for small dams. 

The ground water supplies of the municipality are 

derived f rom the glacia l drift which mantles the whole area, from 

the Ravenscrag formation which underlies these deposits in the 

southern part of the municipality, and from the Eastend and Bearpaw 

formations which occur beneath the drift in the northern townships . 

Weiter-bee.ring Horizons in the Unconsolidated Deposits 

In many areas shallow wells sunk a long the strea.m valleys 

form sources of ground water for household supplies~ In this 

munic ipality the few streams in the northeast corner have low 

gradients and flow through shallow valleys . Hence the stream deposits 
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are confined to a narrow area usually not more than a. few foot 

wide extending a long the sides of the cr eek . Such deposits 

cannot be expected to form sources of more than very small seep­

ages of gr ound water. 

The mantle of glacial drift covering the bedr ock 

formations throughout this municipality was l a. id down many 

thousands of year s ago by a gr eat continental ic e~ sheet that 

passed in a southwesterly diroct~on across the provinc e of 

Saskatchewan . These deposits c onsist mainly of gl ac ial till or 

boulder c l ay in which a.re irregul arly interspersed pockets or 

occasionally mor e extensive beds of sa.nds ~ sil ts , and grc..vels . 

vh th the melting of the ice the front of tho gl acier gr o.duc.lly 

r etreated to the nor th . 0-ver areas wher e the r etreat wc..s c..t an 

even rate the till sur face is flat or gent ly rollingo In plo.ces 

wher e the retreat was interrupted for periods of time a more 

sandy boul der clay vms 18.id down. Such a.reets are ca.llcd 11mor aine 11 

and are cha.r acter ized by an irregula.r type of topogr a.phy . Knolls 

and ridges are common and b oulders and patches of gravels strewn 

on the gr ound surface in many pl aces make the la.nd les s adaptable 

to farming . As will be seen on Figure 1 of the ma.p accompanying 

thi s report , mor aine covers the greater part of the southern third 

of tho municipality and extends in a. be l t .:o 4 to 8 mi l es wide , in ... , 

northwesterly direction from the central part of the a.roe.. to tho 

northwest corner , Gla.c i a.l till covers tho remaining pc..rts of the 

area . In the western pa.rt of township 9, r ::rngo 20, and ea.stern 

sections of tovmship 9, rc.ngc 21 , tho glacial drift probably does 

not exc eed 30 feet in thickness , Outcrops of bedrock in the 

valley of the creek imraediate l y south of the village of Brooking 

suggest that the drift may not exceed 50 feet in thickness over the 

southeastern hal f of township 7, range 19 . A l ack of reliab l e 

information r egarding tho character of the material passed through 
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i n drill ing the deeper vvells in the municipal i ty :makes it 

diff i cul t to determine the thickness of the dr i ftj a.nd hence 

the points at which the bedrock was enter ed . The drift probab l y 

increases in thickness from tho southwestern townships in o. 

northeasterly di rect i on o It is improbable .• ho1,rever., that it 

gr eatl y exceeds 200 feet in thickness at any point , o.nd is 

gene r ally much l oss . Alont:; the eastern border of the munici­

pal i ty in sec . l ~ tp o 8~ range ~9~ coal: probably in the 

Ravenscrag for mation,, was penetrated at c.. depth of 40 feet, at 

an approximate e l evation of 2,120 feet above sea - level . Farther 

nort h, in secti on 36 of the sCJlle tmmship_.. the Marine Sha.le was 

str uck within 75 fee t of the surface" 

Throughout the ti l l-covered area water- bearing sand and 

gr ave l beds a.re generally encountered within 25 feet of the surfc.ce . 

They a.r e bel i eved to be suffic i ently numerous in any part of the 

ar ea to wur rant careful prospecting by sinking test ho l es . The 

amount of water that such pocke+,s yield depends upon the areal 

extent and poros i ty of the pockets_. on the topographic relief in 

the vicini ty,, and on the character of the catchment ar ea where sur­

face water passes dovmward into the natural reservoir . Wells sunk 

near the bases of slopes, in valleys and undra.inod depressions , are 

in many pl aces more product i ve than wells sunk on the plains . 

The qual ity of the water varies considerahly . Soft water i s corrunon 

in shal low well s encounter ing largo gravel beds . whereas well s 

tappi ng onl y beds of sandy cl ay yield a. hard water which is often 

so charged with miner al salts in solution as to ue termed 11 a l kal i ne 11
• 

The y i eld from indiv"i_dual wells varies from amount s sufficient 

for househo l d needs to quantities suffic~ent for 10 to 50 head of 

stock. A few wells that tap extensive ["~--cl b.:ds yield' suff i c i ent water 

for 100 or mor e head of stock . 
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At gr eater depths in tho till the gravel beds are 

less numerous and it becomes ulmost entirely a matter of chance 

1;vhether or not a productive bed is locC\.ted . In many places to 

obtain water it has been necessary to sink we l ls dawn to the 

contact of the b l ue boul der clay and the bedrock, or even into 

the bedr ock . The quantity of mineral sal ts in solution in the 

water s appears t o increase •.-vith depth, and in a fe·w we l ls the 

concentr ation is suff i ciently h~gh to mD.ke the water unsuitab l e 

for drinking . In areas where sands and gr avels have not been 

encounter ed near the surface wells derive small seepages from the 

boulder c l ay . Thi s water r esembles to a l arge extent supplies 

f r om gr eater dept hs in the clays in that it may be t oo highl y 

charged wi th mineral sal ts in sol ution to be used either for 

dr i nki ng or water ing stock .., 

Throughout the mor aine- cover ed areas the greater 

poros i ty of the sandy boulder clay and the mor e numerous 

occurre~ce and the gr eater area~ extent of the sand and gravel 

pockets make the locating of adequate water supplies at shallow 

depths l ess diffi cul t than in the til l-covered area s . The water 

i s s i mi l ar i n qual ity to suppl i es found in the upper sandy beds 

of the till . and the y i el ds from i nd i vidual wells are in general 

l ar ger . Less prospect i ng i s necessary befor e water is encounter ed 

and t her e has been l ittl e necessity to sink deep wells into the 

boul der clay or into the bedrock n It is improbable that deeper 

well s sunk into the clay in the morain0~covered ar eas wil l be 

appreciab l y more product i ve than in the till- cover ed areas . The 

l ocal variations i n .::; rou_n.d water conditions in the drift wi ll be 

discus sed at gr eater length in the sect i on deal ing with indivi dual 

townships . 
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Water - bearing horizons in the Bedrock 

Three bedrock formations _, lmown as the Ravenscrn.g o.nd 

Eastend formations and the Marine Shale series , are believed to 

underlie the glacial drift in different parts of this muni cipality . 

The Ravenscrag formation consists of a series of yellowish brown 

clays and shal es interbedded with layers of bl "3- grey sand and 

thin seams of lignite coal . This formation is confined to the 

southern and western parts of th3 municipality . Little is knmvn 

of the water -bearing horizons in the formation , as only four wells 

in the area are drawing water from it . Coal , which is believed to 

be indicative of the Ravenscrag , was penetrated at an el evation of 

about 2 ~ 110 feet above sea•level in a 40- foot well in sec . 1, tp . 8 1 

range 19. The water from this well was not usable due to its 

black colour. If the outcrops of sand ,clays , and shales at Brooking 

belong to the Ravenscrag then it is presumable that this formation 

will be encountered at approximately the same elevation throughout 

the southeastern part of the municipality . Approximately the same 

horizon was tapped in sec . 28 , tp . 71 range 20 , and sec . 4 , tp. 8, 

range 20 . Due to the greater elevations of the we l l sites, hmvever , 

it was necessary to drill the wells to depths of 200 and 285 fe et , 

respectively. The former well yields a hard, drinkable water , but 

the l atter gives a soft salty water which is more characteristic 

of the deep wells throughout southern Saska tchewan . The soft water 

from the 285- foot well is unfit for domestic requirements , but is 

used for vvatering stock • .Another well 3 located on sec . 2, tp . 7, 

range 20., was drilled 385 feet to find water in a fine sand at an 

e l evation of 2, 005 feet above sea-level . This elevation suggests 

that the water comes from the Eo.stend underl ying the Ravenscrag or 

from sand beds possibl y at the top of the Marine Shale series . It 

is possib l e _, however ., that the beds of the Ravenscrag have a s light 

dip or downward tilt to the south or southeast . Should this be so 

wel l s in the intervening area should strike the horizon at el evations 
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between 2, 180 and 2, 005 feet above sea- level. The greater 

elevation of the intervening area suggests however, that it 

may be necessary to drill to depths of 300 to 350 feet before 

water is encountered . Unfortunately it was not determined at 

what point the contact of the drift and the bedrock was reached 

in drilling these wells a Hence the depth below the top of the 

formation at which the productive sand beds occur is not known . 

It seems advisable to prospect t :1oroughly at shallow depths in 

the moraine before contemplating deep drilling in this part of 

the municipality . Farther east, in township 7, ran~e 19, where 

the Ravenscrag is to be expected within 50 feet from the surface 

along the eastern border and at depths of 75 to 125 feet , due to 

increased surface elevation, in the western sections , a more 

extensive prospecting of the Ravenscrag formation seems logical . 

In the western townships of the municipality the 

surface elevations ranging from 2, 400 to 2, 500 feet above sea­

level make it very questionable if deep drilling is advisable , 

as the horizon already discussed if present in this area will lie 

at depths of 400 to 500 feet . A 460- foot hole drilled in the NE .%, 

sec . 22 , tp . 8, range 21 , is believed to have passed into the Marine 

Shale series without encountering water ~ Several 100- foot hol es 

have been sunk without encountering waters Under the existing 

conditions it seems advisable to confine the search for ground water 

in this area to the upper 40 feet of the glacial drift , even though 

considerable prospecting may be necessary before an adequate water 

supply is located . Two wells sunk on secs . 5 and 6, tp . 8, range 21 , 

to depths of 150 and 123 feet , encountered only blue clay . It 

is probable that these wells have not penetrated through the 

glacial drift . Such great thicknesses of drift are by no means 

uncommon over parts of the ~hssouri coteau . 

In the municipality of Elmsthorpe, No. 100, lying to 

the northwest of this area, beds of greenish grey sands grading 
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downward into fine grey silts and shales , known locally as the 

Eastend formation, occur and contain extensive water- bearing 

horizons .. Due to the lack of outcrops and anr ofully r ecorded well 

logs it has been impossible to trace the areal extent of this 

formation in this municipa lity . Three wells located in the north­

vrest corner of township 9,, range 20 , are believed to draw their 

supply from the Eastend formation at depths ranging from 5 to 30 

feet . The hor i zon i s encounterod at an el evation b etween 2, _110 

and 21 083 feet above sea- l eve l . The water obtained is hard and of 

good quality and the yield from each well is sufficient for local 

r equirements . Since the W~r ine Sha l e bedrock is struck at similar 

depths farther west it is probable that this productive horizon in 

this municipal i ty is confined lar gely to this township . The 

poss ibility that the 385- foot we ll in sec . 2, tp . 7, range 20 , 

draws water from the Eastend ha.s been suggested , but evidence for 

this is by no means concl usive , and a well drilled to an el evation 

of 1 , 820 feet above sea-level i n sec . 19, tp . 8, range 20, failed 

to find water at the elevation at which the Eastend might be 

expected to occur . 

The Marine Shale series has been penetrated in a number 

of wells in townshi p 9 , range 21 , by one well in township 9 , 

range 20 , and by one in township 8, range 19 . This series is 

composed of compact dark grey to dark brovmish grey shal os with 

occasional beds of l ight grey or buff-coloured , fine sc.nds and 

silts . Both the sand beds and sandy phases of the shale are believed 

to form aquifers in the above mentioned wells . The shale may be 

readi ly recogni zed in digging or boring by its dark gr ey appearance 

when wet , its soapy fe e l , and by the snall , roughly cubical frag­

ments into which it crumble s upon drying . With the exception of 

the 75- foot well on sec . 36 , tp . 8, range 19, a ll the wells 

penetrating the shal e are l ess than 50 feet in depth . It is probab l e 

that t he shal e wi l l be reached at depths less than 75 feet throughout 
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the entire north- central a nd northeastern par ts of the munic i pal ­

i t y . All the wat er s f rom the Marine Shale series contain lo.rge 

amounts of mineral salts, chi ef l y sul phates , in solution . Water 

f r om the upper 50 feet of the series a lthough of poor quality 

f or drinking is being used f or watering stock . At gr eater depths 

in the series the a quifers ar e smaller , the y i el ds are corre spond­

ingly l e ss~ and the wat er is a l most invariab ly s o highly charged 

with dis sol ved salts that i t i s unfit f or any farm use . The Marine 

Shal e series underlies the dr i f t throughout the a rea to the north 

and east of the 11A11 line on Figure 1 of the accompanying map . 

Re sidents ar e advised to confine the i r search f or ground water in 

this part of the municipality to the drif t or the upper few feet 

of the shal e . Wells sunk deeper than 60 f eet probab l y will either 

be dry or will yie ld only small supplies of water that due to its 

laxative effects cannot be used for drinking or stock watering. 
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GROUND WATER CONDITIONS BY TOWNSHIPS 

Township 7, Range 19 

The drought ye~rs caused many of the l akes in the 

undrained depressions of the moraine- covered ar ea to go dry or 

diminish greatly in size . The water supplies of the township 

are deriv0d a lmost entirely f rom the glacial drift which mantles 

the entire area . Boulder clay or till covers the northeast part 

of the township and a portion in the south, as shown on the 

accompanying map , Figure 1 0 The impervious clay is non- productive 

of vvater 8 but the sand and gra.vel pockets scattered through the 

clay are water bearing . A number of wells have tapped these pockets 

at depths gener a lly l e ss than 35 fe et , but as deep as 50 feet in a 

few pl aces . The water from seven of the shallower well s i s soft , 

but in most pl aces it is hard and 11 a. l kaline 11
• In severn.l wells 

sunk entirely in boulder clay or encountering only small porous 

beds the water is too highly mineralized for domest ic use . Supplies 

from individua l wells are gener al ly sufficient for 10 or more head of 

stock . 

The moraine whi ch covers the remaining part of the town­

ship contains more sand and gr avel pockets than the till and should 

be more productive of water at shallow depths . Although l oss 

prospecting has been undertaken in the more hilly , moraine- covered 

area, wa.ter -bearing sa...nds and gr avels have been located on several 

farms o These pockets are generally encountered within 50 feet of 

the surface , but on section 17 it was found necessary to sink a 

well 80 feet before an adequate water supply was obtained . On the 

mv.t , section 21 , a flowing spring occursa This water i s derived 

from a local sand or gravel bed extending along a coul ee and cannot 

be considered to indicate any widespread artesian oonditions . The 

spring is reported to yield sufficient water for 100 head of stock . 

In general, ground water from the moraine is simila.r in qual i ty to 
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tha.t from the til l-covered a r ea . In most wel ls the water is 

drinkable , but in a few wells in which the aquifer i s overlain 

by a considerable thickne ss of boulder clay a l arge concentration 

of mineral salts is found and the wc..ter is unfit for domestic 

use . The 80- foot well located on the SE .%. section 17, yields 

water of this character . Extensive prospecting at shallow· 

depths in both the till- and moraine- covered areas seems more 

advisab le than sinking wells to gr eater depths in the boulder 

c l ay unless residents a.re prepared to continue wells dovm into 

the underlying Ravenscr ag bedrock formation . 

No wells are known definitely to have penetrated 

the bedrock in this township . Coa l wc..s reported to occur c..t 

an el evation of 2, 125 feet above sea- leve l in a well on section 

12,, From the evidence nfforded by a well in which coal wa.s 

struck at 2, 110 feet in section 1 of the township adjoining on 

the north, and from the outcrops in the valley at Brooking it 

seems probable that the bedrock will be reached at elevations 

between 2, 125 and 2, 100 feet throughout this township .. Sinking 

wells to this horizon seems to be advisab l e since this f or:mn.t ion 

has extensive sand beds capable of forming reservoirs for l arge 

supplies of ground water . The horizon should be r eached at 

depths l ess than 50 feet a long the ea.stern border of the township , 

but due to increasing surface el evations in a. westerly direction 

it :may be necessary to drill to depths of 175 to 225 feet in the 

western sections before the horizon is reached . It is to be 

noted, hmvever , that this horizon in this district is as yet 

unproved , but if water is found at shal low depths in the ea.stern 

parts then the drilling of deep wells in the central and western 

parts of the township should be undertaken, espec i a lly if continued 

drought decreases the near-surface supply. 
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Township 7, Range 20 

The limited supply of ground wa.ter tha.t is being 

obtained in this township is derived both from the glacia.l dr ift 

a.nd from the underlying Ra.vonscrag forma.tion . ·with the except ion 

of a small strip in the southwost corner of the township moraine 

forms the surface covering of the whole township . Prospecting 

for water in the area has not been extens ive . Some wells a.re 

located in clay close to sloughs from which they derive sma.11 

seepages . A few wells have enc ounter ed water -bearing scmd a.nd 

gravel po0~rnts which occur within 30 feet of the surface . It wil l 

be noted that only those wells located at or near the bases of 

slopes yield sufficient wa.ter for local requirements . The slopes 

have a t endency to concentrate the sm.a.11 surface supplies . A 

spring located on the sw.t , section 24 , yiel ds a large qua.ntity 

of water and supplies many adjoining farms . 

The recent drought years have ea.used the water table 

of the area to drop appreciably. Two possibilities of obtaining 

water in the area r emain: (1) sinking wells to greater depths 

to encounter pockets of sands and gravels in the boulder clay; 

and (2) sinki~g wells through the boulder clay into the underlying 

Ravenscr ag bedrock formation . Regarding the first possibil:'..ty 

it is to be noted that the porous beds are by no means as 

extensive or numerous in the lower parts of the boulder clay as 

neo.r the surfacee Hence it is l argely a :mn.tt er of chcmce whether 

or not a productive bed is encounter ed . The quality of the water 

will probably be inferior to the near- surface supplies , due to the 

greater concentratic::is of dissol ved mineral salts in the water at 

depth . It is believed, however , that wells sunk to depths of 40 

to 50 feet will , in many parts of the ar ea, form sources of water 

for stock . It would probably still be necessary , however , to 

depend upon shallow seepage wells for household supplies . 
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Only two wells have been sunk through the drift into 

the Ravenscrag bedrock formation in this township . Ono well 

located on the NE .t , section 28, and sunk to a depth of 200 feet 

reached production in sand at an e l evation of 2, 180 feet above 

sea- l evel . The water is hard and r eported to be suitable for 

drinking , and the yield is sufficient for loca l r equirements . 

The other well was drilled on the ffiV .t , section 2, and penetrated 

sand at a depth of 385 feet , at rn e l evation of 2, 005 feet . The 

water is under hydrostatic pressure a._~d rises in the wel l to 

within 70 feet of the surface . Considerable difficulty has been 

experienced in keeping the well free from sand , and when visited 

it was not in use . The water was reported to be similar to that 

from the well on section 28 and the yield, for a time, as great . 

In places it will not be necessary to sink wells to this depth in 

order to find wat er in the bedrock as the well on section 28 is 

located on a hill and it is probable that wells located on lowland 

flats in the northern parts will tap productive beds at depths of 

l ess than 200 feet . 

Due to a slight southerly dip of the beds , however , the 

depth to the productive beds will increase in a southerly direction . 

Depths of 250 and 300 feet will be necessary in the central parts 

of the area, but the evidence both of the well on s ection 2, and 

wells in the township to the south, suggests that depths of 350 

to 425 feet will be r equir ed to r each water in the bedrock along 

the southern border . 

Township 7, Range 21 

The entire ground water supply of the township is derived 

from the gl acial drift that covers the whole area . As i s indicated 

on the accompanying map, Figure 1, deposits of boulder clay or till 

cover the northwest and southwestern parts of the township . The 

eastern and central parts of the area are more rolling and hillocky 
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and character istic of moraine . Smal l suppl ies of water are 

being derived f r om shallow wells situated close to sloughs or 

dugouts which form the source of the water by seepage . Such 

sources of suppl y cruinot be depended upon dur ing pr olonged 

periods of dr ought . More reliable supplies are derived from 

sand and gravel pockets which are interspersed through the 

boulder c l ay at depths of 15 to 40 feet . Considerable testing 

is sometimes required to locate ~uch wat er-producing pockets . 

Some of the smal ler pockets produce only enough water for house­

hold requir ements , whereas others yield suppl i es ample f or 10 

to 25 head of stock . On sections 4, 7, 32 , and 33 much larger 

suppl i es have been found in sand and gr ave l ; the well on the NE .t , 

section 7, produces sufficient water for 250 head of stock . It is 

to be noted that here as in other parts of the municipal ity many 

of the more productive wells are located near the foot of hill­

slopes or in coulees , such topographic features lending to the 

concentr ation of the surface and near surface seepage s . The water 

from a few wells is soft , but generally it is hard and in some 

instances 11alkaline 11
• With few exceptions the water is suitable for 

domestic use . As is to be expected in the moraine- covered area 

where the topography i s rough and rolling considerab l e variations 

are encountered in the water conditi ons from place t o pl ace . The 

gravel deposits are more numerous in this area than in the till 

plain area, but are more irregular in their distribution . Con­

siderable prospecting at shallow depths has been necessary in many 

parts of the area. Many holes have been sunk and in most places an 

adequate gr ound water supply has been eventually found . The lower 

slopes of the hills , undrained depressions , and gravel ridges are 

favourable we l l sites . A few of the wells yield onl y sufficient 

water for househo l d use , but the major i ty y i e l d enough water for 10 

to 30 head of stock. The water from one well is soft , but from the 
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others is hard and is highly mineralized $ Two or three wells pro­

duce water that is unfit for drinking~ but in a ll others the water 

is suitable for all farm purposes . From the number of dry holes 

that have been sunk in the ar ea it seems improbable that any large 

supplies of ground water can be expected in the boulder clay 

below the upper porous beds . The search for water should be con­

fined to the upper 40 feet of the drift" 

No wells have been su...1k into the Ravenscrag f ormn.tion 

in this township . Information obtained in adjoining townships 

leads to the belief that the drift is very thick in this township , 

and it is improbable that water will be found in the Ravenscrag 

formation at depths much l ess than 350 to 400 feet from the surface . 

Residents are better advised to confine their search for water to 

the upper 40 feet of the glacial drifto 

Township 8, Range 19 

The ground wi,ter supply of the township is obtained 

from the glacial drift and from two wells sunk :·.nto the underlying 

bedrocke The glacial drift over the entire township consists of 

till or boulder clay, t he thickness of which is believed to range 

from 40 to 75 feet . Non- continuous lenses of water- bearing gr avels 

or sands are qu.ite numerous in the clay o.nd a lmost every well that 

has been sunk has penetrated such deposits . These pockets occur 

from 10 to 35 feet below the ground surface . Seven wells at 

isol ated points yield soft water , whereas the water from most of 

the wells is hard and has a high content of dissolved mineral salts , 

even to the extent in some instances of rendering it unfit for 

household use . Supplies sufficient for 10 to 30 head of stock are 

generally obtained and a well on the NW.i , section 3, produces a 

supply ample for 100 head . 

The Ravenscrag forrno.tion is believed to underlie the area 

south of the "A 11 line as drawn on the accompanying rno.p (Figure 1) . 
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On section l~ a wo.ter - bea.ring serun of lignite coal was encountered 

40 feet from the surface , o.t a.n elevation of 2_, 110 feet above sea­

leveL A water-bearing hor izon probo..b ly underlies the southern 

po.rt of the township at this elevation and would be r eo..ched by 

wells 30 to 100 foot deep . Due to its do.rk colour tho water in 

the well on section l was considered unfit for use and the well 

was filled in" It is improbo.ble, however~ tho..t such water will 

be foun-1 in the Ravenscro..g forma.tion at all points south of the 

11 A11 line . On the NEo-}_, section 14_,. a well was drilled 500 feet 

deep , to an elevation of 1;620 feet above sea- level . A temporary 

supply of water was obta.inod at a. depth of 240 feet z at an 

elevation of 1~880 feet above sea-level 0 The log of this well is 

very i ncomplete and it is not cloo..r whether this water occurs in 

sands of the Eastend forITlD..tion or in shales of the underlying Marine 

Shale. On section 36 a well 7 feet deep is evidently drawing water 

from the Marine Shale. The water is hard.1 "a lko.. linerr , and is of the 

poor quality typical of wo..ter from the shale~ The contact between 

the drift and the shale and the upper few feet of the sho..lo itself 

can be expected to be product i ve of water suitable for watering 

stock. Throu6hout all but the southeo..stern and extreme southern 

parts of the township" however_, ground water suitable ei t her in 

quality or quantity for farm use cannot be expected by sinking wel ls 

much below a depth of 60 to 100 feet from the surface, depending 

upon the thiclC!'.less of the overlying drift o 

Townshtp 8_. ltange 20 

With the exception of one well located in the NW.t , 

section 4, which has tapped an aquifer in the Ravenscrag bedrock 

format ion, all wells derive their supply f rom the glo..cia l dr ift . 

As shown on the accrn.1panying map .., Figure l_, the northeastern part 

of the township is covered i:Jy till or boulder clay . Most of the 

we lls jn this o..rea tap water- bearing sands or gravels which occur 
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in pockets interspersed through the boulder cla.y at depths seldom 

exceeding 35 feet 0 A well on section 25 yields undrinkQble water 1 

but al l other vrnlls n.re r eported as yielding wa.ter of good quality . 

Two or three wells supply only sufficient water for household use 1 

but in most places the yield is a.dequa.te for 10 to 40 head of 

stock. A 16- foot well wa.s sunk in a coulet, on the NW oi , section 

23, by the Ca.na.dian Pacific Railway Company~ It ha.s been estimated 

that th~ . s well will yield 10~ 000 gallons a day of hard, drinkable 

watero It is probab l e that this well taps a. fairly extensive sand 

and gravel pocket , and this serves to further empha.s ize the advo.nta.ge 

of sinking shallow wells in depressions a.nd a.t the b~sos of slopes 

where a greater possibility of the concentration of the surfa.ce and 

near surface supply is afforded ~ Although satisfactory ground water 

supplies have been found in most parts of the moraine- cover ed area 

extending over the southern sections and the western ha.lf of the 

township the water is not always of good quality~ In the rough, 

rolling areas the gravel buds ai·e numerous a.nd shallow wells dug 

near grave l knolls or in the coulees find good supplies of hard , 

only slightly mineralized wa.ter suitable for domestic use and in 

sufficient q1:J.nti ties for watering from 10 to 40 hea.d of stock~ 

Such wells are located in sections 31 and 32 and at isolated points 

along the western border of the township. In the central pa.rt of 

the mo!:'aine- covered area severa.l wells have been sunk to depths of 

80 to 100 feet ~ These wells are believed to derive their supply 

from sand beds occurring at the contact of the blue clay of the 

drift and the underlying clays and shales of the Ravensc rag form­

ation . As is to be expect ed from porous beds underlying any 

considerable thiclrness of boulder clay the water is , in many places , 

so highly charged with dissolved mineral salts as to be unfit for 

household use . The yield from these wells is , however , generally 

sufficient for local stock roquirements G Tvio wells a.re deemed 
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necessary on ma.ny of the fa.r ms , a. sho.llovr seepage vre ll to sa.tisfy 

househol d requirements cmd a., deeper well for stock wa.ter . The 

sand bods are not everywher e present o.t the conta.ct of the drift 

and the bedrock, since as many as ton dr y holes have boon sunk 

to depths r anging b etween 70 and 100 feet on sections 10 C'Jld 19 

without encounteri~g wat er-bearing bodso Such r esults, however , 

should not discour a.ge the s i nking of wells to tho se depths in the 

gr eater part of the mor a i ne- covered district 0 

On the mv.i , section 4 , a we ll 285 feet deep has 

penetrated the Ravcnscr ag formation o.nd obtained a good supply of 

hard, 11 a l kal i ne 11 water at an e l evat i on of 2 ~, 0 85 foot above sea­

love l ~ The water i s under hydr ostat i c pressur e o.nd r ise s in the 

well to a point 70 feet below the surfaco 3 Another hol e was 

drilled 480 f eet deop , to an elevation of 1 , 820 feet above sca­

level , on section 19 wi thout strik ing water" The Ravenscrag 

formation i s absent in the township t o the north o.nd i t appears 

to end somewhere in thi s township 0 The l i ne 11A11 on the map, Figur e 

l~ i ndicateP. the approxi mate northern limit of the Ravenscrag 

formation e South of this lino wa.tcr is to b e expect ed in wel l s 

sunk to depths simi l ar to the well on section 4 . It is i mpr obabl e 

that well s sunk below an e l evat i on of 2,150 foot above soa.-level 

in the ar ea north of the 11A11 line will encounter supplies of wa.t er 

suitable for any farm use , as the ar ea pr obab l y is underlain by 

the Marine Shal e serie s ~ 

- Township 8 , Range 21 

The entire ground water supply of the tovmship is being 

obtained from the g, ac i a l drift . In the southern half of the town­

ship the gl acia l drift is in the form of boulder clay or till plain, 

and in the northern more rolling o..r oa in the form of morai ne . The 

approximate boundaries of t he areas cover ed by the till and mor a ine 

are shown on the map, Figure l ~ Considerab l e diffi culty has b een 
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experienced in this township in finding wuter and more than 125 

wells have b een dug in an effort to secure satisfactory supplies . 

Mo.ny wells have been sunk into the compa.ct a lmost impervious 

boulder clay and have found little or no water .. Somo of those 

wells ar e situated close to sloughs and derive small seepages 

f r om surface water s . Pockets of sand or gr avel of varying size 

and water producing capacity occur sparingly interspersed through 

the boulder clay . These pockets have boon tapped in a number of 

wells at depths of 30 feet or l ess ~ Sufficient water for 10 to 40 

head of stock is obtained f rom some of these pockets ~ but others 

yie l d onl y very small supplies . Generally the water is of good 

quality, but in a few instances the water is r eported to be too 

11 alkaline 11 for domestic use although it is generally satisfactory 

for watering stock . 

The boring of wells to depths below the upper porous 

zone of tho drift has not proved satisfactory, several hol es having 

been sunk to depths of 50 feet and even to 150 foot on SE .%, section 

5, without obtaining water . Experience in the area indicates that 

careful prospecting to depths l ess than 40 foot in coulces , undrainod 

depressions , o.nd at the bases of slopes offers the best possibilit i es 

of obtaining ground wat er in the till- cover ed part of the township . 

Slightly better gr ound water conditions exist in the 

moraine- covered areas in the northern half of the township . Sand 

and gravel pockets are numerous in the upper 40 feet of the drift . 

These pocket s are very irr egular in their distribution a.nd in some 

sect i ons many dry ho l es have been sunk before an adequate supply of 

ground water was obtained . Individual wells tappi ng tho gr avels yie l d 

supplies sufficient for 10 to 25 heo.d of stock . others ho.ve been 

dug beside sloughs in undrained depressions or beside dugouts from 

which they derive seepage supplies . One well located on a gravel 

ridge in section 18 yie l ds sufficient water for 100 head of stock . 
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A few well s penetr at e only sandy boulder clay or srnnll sand 

pockets and yie l d water that i s too hi ghly miner a lized for 

domestic use , b ut the :mnjority of tho wel l s in dr ift give a 

hard,drinkab l e water . 

Littl e i s known r egarding the gr ound water possib ilities 

in the bedrock of this townshi p . The Ravenscrag for111D.t i on is 

be lieved to underl i e the dr ift of the entire a r ea, with the possible 

exception of the extr eme northeast corner wher e the W~rino Sho..l o 

series may be pre sent beneath the drift . A well 460 fo ot deep, 

sunk to an appr oxi mat e e l evat i on of 2, 030 fee t above sea- level on 

sect i on 22 , i s the onl y well in this townshi p lmown to ho..vo pene ­

t r at ed the bedr ock , and from it no vmter vms obtained . It is 

poss i b l e that we ll s 200 to 300 feet deop in the southern part of 

the township may find water i n the Ravonscrag . In the north, 

however , the increased surface e l evations and a gr eat er thickness 

of drift make it questionable i f water wi ll be found much above a 

depth of 450 feet . On tho bas is of present knowl edge r es i dent s a r e 

better advised to ccnf ine the sear ch for ground water to the upper 

50 feet of the gl acia l depos i ts . 

Tovvn.shi p 9, Range 19 

The wat er suppl i e s of this townshi p a r e obt ained from 

the creek that f l aws east through the townshi p towards ~ioosejaw 

creek , ruid from well s sunk into the gl acia l till which cover s the 

whol e a r ea . The gl acial dr ift i s not as productive of gr ound vmter 

i n the northern hal f of the township a s it is in the south, and 

small do.ms have been built a cross the creek channel s and i n coul ees 

to conserve the surface run- off . 

The till consist s in general of 1 to 5 f eet of top soil 

overlying y ellow boulder clay of vary i ng thi ckness . Beneath the 

sandy yellow clay compact b l ue boulder c l ay ext ends to depths of 

50 t o 75 f eet , and rests upon t he dark gr ey shal es of the Marine 
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Sha l e s er i es . Smn.11 n.mounts of water a r e obt a ined from the sandy 

boulder clay , but sand and gr ave l pockets sca.ttor ed through the 

clay a r e better aquifers . ~hese sands and gr avels have b een 

t apped in most of the we l ls in the t ownshi p at depths r nngi ng f r om 

10 to 35 feet . Each well deriv i ng water from such aquifer s provides 

enough water for loca l r equirements . The quality of the water is 

variabl e and in moat places it i s su i t abl e f or drinkir.g . The Yater fr om 

four of the wells~ however , is report ed a.s being too highl y 

mi nera lized for household use . Water obt ained from the boulder 

clay a lthough cont a ining sulphate salts in so lution1 is gener a lly 

of fair l y good quality . The drift in many sections of the township 

i s as yet unexplored for ground water , but sat isfactory water 

supplies should be found in so.nd or gr ave l pockets on those sections . 

Dry ho l e s have been sunk in a few pl aces , but f urther te ~ting in these 

loca.lities will no doubt locate water supplie s . 

Small to moderately l arge supplies of gr ound water a r e 

to be expected from sand beds that occur in some places at the 

contact between the drift and the underlying bedrock . It is not 

c onsider ed advisab l e , however, to sink wells into the shal es as the 

small supplies of wat er obtainab l e a r e generally unsuitable f or any 

f arm r equir ements . The presence of the shal e s gr ea.tly limits the 

depths at whi ch adequate water supplies can be expect ed in the 

township . It is improbable that water will be found much below a 

depth of 75 feet i n the southern sections and at depths decreasi ng 

to less than 50 feet a long the norther n boundary of the ar ea . 

Townshi p 9, Range 20 

Ground water supplies of the township ar e derived from 

the gl acia l drift whi ch Ilk.'Ult l es the whol e area and f rom the under ­

lying Ea stend format i on and :Marine Shale series . As the township 

is not thickly popul ated a relatively smal l number of wells has 

proved sufficient for local requirements . 
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With the exception of a small area in the southwest 

corner covered by moraine the who l e township is overlain by 

glacio. l till or boulder clay~ A few wells encountering only the 

boulder clay provi de onl y very small supplies of water ~ but most 

wel ls have penetrated isolo.tod sa.nd or gravel pockets which yield 

larger quantities~ These pockets occur irregularly scattered 

through the drift within 20 :feet of the surfacee The wa.ter is 

genen".Lly of good quality o.l though c.. few wells produce water too 

11 0.lka.line 11 for household use~ Supplies are ampl e for loca.l re-

/ 

quirements, Springs in coulees a l ong the western border supplement 

the well supplies and suggest tho.t prospecting at shallow depths 

in these depressions might yield fairly l arge supplies of water . 

From the records of four well s sunk in the o.r ea it 

o.ppears that both the Eastend formation and the Marine Shal e series 

underlie parts of this township . Wells on the SE.t,, section 19,, 

~v0i, section 28 ,, and NW.i~ section 31~ encountered dark grey sand 

beds believed to bo in the East end formation, at elevations ra.nging 

from 2_, 110 to 2,,083 feet above sea- levele The water in these wells 

is of good quality and the yield is sufficient for local needs . 

The well on :::ection 19 produces enough vrater for 80 head of stock . 

The areal extent of this formation beneath the drift in this area 

is undetermined . It is probable , however~ that wells stmk to depths 

not exceeding 50 feet throughout the northwestern corner of the area 

will encounter this productive horizon . The 36- foot well on the NE .-~-.. 

section 18,, is believed to have penetrated the Marine Shal e series 

at o.n e l evation of 23 104 feet above sea- level . Hi ghly mineralized 

water that is unfit for drinking is being derived from this well in 

sufficient quantities for local stock requirements . The Marine Shale 

is believed to underlie the glacial drift over the greater part of 

the township at a depth probably not greatly exceeding 50 feet . 

Water similar to that from the above described we l l may be expected 
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at shallow depths in the shal es . Deep drilling into the shalos 

cannot be expect ed to y i e ld more than small quantities of highly 

miner a lized wat er which due to i ts laxative effects cannot be 

used e ither i n the househol d or for watering stock: 

Townshi p 9, Range 21 

Both the gl acial drift and the underlying Marine Shal e 

serie s y i el d ground wat er in the t ownship . North of a line ex­

tending from section 13 to section 30 gl ac i a l til l or boulder clay 

forms the surface covering wher eas the part of the township south 

of the lino is cover ed by mor a ine . The ar eal extent of the two 

types of drift i s shown on the accompanying map , Figur e le In the 

northeaster n hal f of the township the surface deposi ts ar c com­

parative l y thin, rangi ng f r om 10 to 60 feet , but increase in thick­

ness towards the we st o The boulder clay i tse l f yields very litt l e 

gr ound water, but the sand and gr ave l pockets intersper sed through 

it ar e water bear i ng . Those pockets are encountered gener a lly 

wi t hin 20 feet of the surface . The wat er is hard but drinkabl e , and 

indivi dual wells ar c adequate for 10 to 40 head of stock . 

The mor a ine is more productive than the till , due to 

the mor e numer ous occurr ences of the sand and gr ave l pockets . In a 

fcrw pl aces the pockets ar c of limited extent and the quantity of 

water stored in them is small. However , most wells t appi ng t hese 

pockets ar e adequate for 20 to 60 head of stock and a few well s 

yield even l ar ger supplies . Ver y little diff iculty shoul d be 

experienced i n locating water supplies at shal low depths in the 

mor aine- cover ed district if careful testing is carr i ed out . 

The Ravenscr ag for mation is believed t o underlie the 

gl acia l depos its throughout the ar ea lying to the west of the 11Au 

line as indicat ed on the accompanying map, Figure 1 . No wells in 

the a r ea are known to be deriving the ir suppl y from a quifer s in 

this format i on . Sever a l well s , sunk to depths l ess than 50 feet , 
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in the township adjoining on the north derive l arge supplies of 

water f r om thin coal seruns in the Ravenscrag at depths l ess than 

50 fee t fr om the surface . It is probable that these aquifers 

extend i nto this township and wil l be encountered in the north­

west er n sect i ons at dept hs of l ess than 100 f eet . In a southerly 

direction the Ravenscrag is believed to be c over ed .by a gr eat er 

thickness of drift . One well drilled to a dept h of 309 feet , i n 

section 5 of the township adjo i n ing on the west , y i elds a highly 

miner a lized water fr om the Ravenscra.g ~ The dopth at which the 

aquifer was encounter ed is not known . It is probable , however, 

t hat it would be necessary to s i nk wells t o depths of 250 to 300 

fee t before encountering productive beds . Res i dents of the 

s outhern part of this township aro advised t o confine the ir search 

for water to the overlying glacial deposits , but in t he northern 

parts the Ravenscr ag is consider ed to be a possibl e source of water 

at moder ate depths . 

The dark gr ey shales of the Marine Sha l e series have 

been entered in sever a l wells in the easter n part of the township 

at e l evations ranging from 21 084 feet to 2, 262 feet above sea-level. 

The cover ing of gl acial dr ift i s f rom 10 to 33 feet thick in most 

pl aces , and nowher e exceeds 50 feet . Sands or c l ays , mid more 

commonly sandy phas e s of tho blue- grey shale s , servo a s aquifers 

in t he wells in this ar ea . The water i s hard and 11a l kal ine 11 and 

gener ally contains noticeable amounts of common salt. In nearly a ll 

the wells the wat er is unfit for human c onsumpti on, and in a few 

i t is r eported t o b e unfit evon for stock watering . The yield of 

wells that are being used i s adequat e for 5 t o 15 head of stock . 

Despite t he fact that the gl acia l drift in the east ern 

part of the township i s thin1 and product i ve pockets are spar se ly 

interspersed thr ough it, r esidents ar e advi sed t o prospect for these 

pockets at shallow depths , as they yield water of superior quality 
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to supplies from the shalo . Deep drilling in this part of the 

township probably will encounter only tho dark shalos f rom which 

little if any wator suitable for any farm use can bo oxpoctod . 
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL 
MUNICIPALITY OF NORTON , NO . 69 , SASKATCHEW.AllJ 

Township 7 7 7 8 8 8 9 -
West of 2nd meridian Ran go 19 20 21 19 20 21 19 

Toto.l No. of Wells in Township 50 18 72 63 47 126 26 

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

No . of wells in gl acial drift 49 16 72 60 44 125 26 

No. of well s in alluvium 0 0 0 0 0 0 0 

Pormo.nency of Water Supply 

No . with perma.nont supply 43 15 40 54 32 58 19 -
No . with intermittent supply 5 2 10 8 2 43 2 -
No . dry holes 2 1 22 1 13 25 5 - >---- - ·- ·· 
Type s of Wells 

No . of flowing artesian wells 0 0 0 0 0 0 0 

No . of non-flowing artesian wel ls 6 3 5 5 5 13 3 
·---· --

No . of non-artes ian wells 42 14 45 57 29 88 18 
·---

_9.uality of Water 

No . with hard water 40 16 44 54 32 97 14 -
No . with soft water 8 1 6 8 2 4 7 

No . with salty water 0 0 0 4 2 0 0 -
No . with 11 alkaline 11 water 28 2 11 25 14 23 4 

9 9 Total No , 
in Muni-

20 21 cipality 

27 73 502 

4 24 38 

23 49 464 --
0 0 0 

19 50 330 

4 9 85 

4 14 87 -- -· 

1 0 1 

5 8 53 
~·--

17 51 361 
I--~-

20 56 373 
j 
' 

3 3 42 

2 7 15 I 

7 22 1 136 
·- ·- · 

Depths of Wells 

No . from 0 to 50 feet deep 49 15 70 61 26 120 26 24 66 457 

No . from 51 to 100 feet deep 1 1 1 1 16 1 0 2 7 30 l --

-=H No . from 101 to 150 feet deep 0 0 1 0 1 4 0 1 0 

No . from 151 to 200 feet deep 0 1 0 0 2 0 0 0 0 - ,___ 

No. from 201 to 500 feet deep 0 1 0 1 2 1 0 0 0 ----
No . from 501 to 1, 000 feet deep 0 0 0 0 0 0 0 0 0 0 

No . over 1, 000 feet deep 0 0 0 0 0 0 0 0 0 0 

How the water is used 

No . usable for domestic purposes 29 16 38 48 22 89 17 14 40 313 -
No . not usable for domestic pur pose s 19 1 12 14 12 12 4 9 19 102 

No . usable for stock 37 17 47 54 34 100 20 22 58 389 

No . not usable for stock 11 0 3 8 0 1 1 1 1 26 

Sufficiency of Water Supply 

No. sufficient for domestic noods 48 17 46 57 34 86 21 2c 55 387 

No . insufficient for domestic needs 0 0 4 5 0 15 0 c 4 28 

No . sufficient for stock needs 19 6 28 35 23 39 17 19 26 212 - -
No. insufficient for stock needs 29 11 22 27 11 62 4 4 33 203 



ANALYSES AND QUALITY OF WATER 

General Sto.toment 

Sampl es. of Y:ater from ropr0scnte..ti-.re wells in surface 

deposits CJ'.d hed.rocl::- wore tn.ken f or &nn.lysos . Except as 

otherYdse stated in th0 tabh> of ana.lyses the r-:e.mplos were 

mw.lyscd in. tlrn J.ab crr.tory of the Bori!"!f.;S Division of the 

Geol og;ico.l Sur--.roy by th0 u su,~l stancbrd. motho~ls. Tho 

qua.ntiti0s of the following constituents wero dctormincd; 

totn.l dissolved mirnJral solids, cc.lciu..in oxide , magnesiu.m 

.oxide, 3odium oxide by differonce, sulphate, chJ.orid0, and 

alkalinity~ The !llkalinity r eferred. to here is the calcium 

carbonate equi..-.ralent of a.11 acid used i:n neutralizing tho 

carbonates of sodiu:~, calciura, c.nd ra..~gnesiurfr . ~he results of 

the c.nt.i.lysos are givon in part8 por Dillicn·· -thrd; is, pc.rts 

by ·woight of th0 consti tucnt:; i n 1, OOO , OOO parts 0f' wo.ter; 

for exn..--;i_pl o , 1 ounce of mcct e r:i.o.l d issolvG'l in 10 go.llons of 

wC!.ter is equo.l to 625 pa.rts por nillion . 'L'he sm-:iplos were 

n ot exrunineci for buctoria, and thus a wo.ter that may b0 

torMnd suitabl e fer use on tho br:i.sis of its minoro.l salt 

content misr,ht be conde:mrwd on nccount of it r; bn.cteria. content. 

Waters thn.t £tr0 high in l)actoria contnnt havo usually boon 

polluted by GUrface wa.ters . 

Total Dissolved. Mineral Solids 

The term tttotr...l dissolved minc;ro.l solidstt o.s here 

used ref0rs to tho residue r emaining vrhen a smnple oi' wc.ter 

is evaporated to dryi:o ;:s . It i n cenerally considered. that 

vro.ters -tho.t hn.ve _less tho.n 1,000 partc per mill i on of dissolved 

solids are suitab l e for ordi:ri.ury uses, but in the Prairie 

Pr ovinces this fi gure is oftr:m exceeded. . Nearly all vm.ters 

thc..t cc:'.t a in mc~· e than 1, OOO parts p\=)r :t:lillion of tota.l sol ids 

have a taste C.u.e to the d issolved mineral matter. Residents 



accustomed to tho waters may use those that hnv0 much more 

than 1,000 parts por million of dissolved solids without o.ny 

mirked inc o:nv eni<mco, . although most porso::1s not used to h ighly 

mimirc.li zed w.~ter would find such waters highly objectionable. 

Mineral SubstCL"'Jces Present 

Calcium nn<l Magnesium 

The calciu,:i (Cn.) and magnesiu."n. (Mg) cont1:mt of wn.tor 

is dj ssolved from rocks o.nd soils, but mostly from limestone, 

dofomite , and gypsum. The calcium and nm.gnesi ur.:t salts impart 

har dness to water . Tho magne sium salts are laxn.tive , 

especially magnesium :rnlphate (Ep som salts, MgS04 ), and they 

are more detrimental to health t han the lime or calcium salts. 

The calcium salt:::; l~n.ve no laxative or other deleterious 

effects. The scal e found on the inside of stePJn boil ers and 

t ea-kettle s i s formed f rom these mineral salts . 

Sodium. 

The salts of sodium are next in importance to those 

of calciuin and magne sium. Of the se, sodium sulph~te (Glauber 's 

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

salt, N_~Cl). These sodium s o.lts a r c dissolved from r ocks and 

soils. Wh0n thero is a l ar ge a.~ount of sodium sulphate present 

the water is laxative and unfit for domestic use. Sodiwn 

carbonate (Na2co3 ) 11black alka li 11
, sodium sulphate 11whito 

alkali 11
, and .sodium._ chl.oride·-,a.re injurious t o zegetation. 

Sulphates 

Sulphates (304) are one of th·3 coIP.:non constituents of 

natural wn.ter . The sulphate salts most commonly found aro 

sodiu."11 sulphat e . mc.gnesium sulphate, and calcium sulphate (CaSO,J. 

When the water contains large quantities of the sulphate of 

sodium i t .i s injurious to v egetation. 



Chlorides 

Chlorides arc common constituents of all natural wat8r 

and a re dissolved in small quantities fror.l rocks . They usually 

occur as sodium chloride and if t he quantity of salt is much 

over 400 parts per million the wat er has a bra ckish t a ste . 

Iron 

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

deposits derived from them, and c.lso fron well · casiYigs , water 

pipes , and other fixtur es . Mor e than 0 . 1 pn.rt per million 

of iron in solution will settle as a r ed precipitate upon 

·exposur e to the air . A wat er that cont a i ns a c onsiderabl e 

nm.cunt of iron wil l stain porcelain, enamel l ed ware , and 

clothing th11.t is we.shed in it, and when used for drinking 

purposes has a tenc.r3ncy to cause c onstipation , but the iron 

c n.n bo almost co:r;ipletely r emoved by aer~tio:n and filtr ution 

of the wat er. 

Calciu."ll and mD.gnesiu:r;i" salts impart hardness t o water. 

Hardness of water is c ommonly recogni zed by its soap- destroying 

powers as shmm liy t he clifficul ty of obta ining l a t her with s oap . 

The tota l hardness of a water is t he hardness of t he wat er in 

its original state . Total ha.r dne s s i s divi ded. into "permanent 

hardness" and ntempor a r y ho.r clness". Per mrment hardness i s the 

hardness of the water r emaining after tho sampl e has been b oiled 

a....YJ.d i:t rc~s _the_ runount o f mineral salts that c am10t b e 

removed by boilir.g. Tempor ary h c .. r dness is the diffe r enc e 

b etween t he toto.l ·hardness and the permanent hardness and 

r epr esent .s t he amcunt of mineral sn.1-ts t hat can be r emoved by 

b o iling . 1'cnpor 1?.r y hardness is duo mainl y t o t he bicarbonat es of 

celciUcll and ma gnesium and iron , and per manent harne ss to the sulDhctc s 

and chlorides of ca lcium and n~10sium . The rerma nont hardne ss 



can be partly eliminated by adding sir:lple chemical softeners 

su ch a s 8.Il)monie or s odium carbonate, or many prepared softeners. 

Water thet contains a lnrge a~ount of sodium carbona t e and 

small 'lmounts of c ~tlcium :md m&gnesiu,."'11 s alts is s oft, but i f 

th0 calcium qnc_ !11agnesiuw sF:J.l ts ar,:; r>r e s':)nt in l c;_rge amounts 

the wo.t·Jr is h'.trd. Wator tha t has a t ot a l he.rdness of 300 

parts p er c:-1illion or :rrora is usually classed as exc essively 

hard. Mr.my of thE:i Saskatchewan WR t er sampl es ha:ve a tot!il 

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

total hardnass exceeded 3,000 parts ~er million no e~a •t 

hardness d ,~ turr1inati on was :made. .Also no determination f or 

t empor .'l.ry hc:.rdncss was CJ.a.de on waters having a totsl hardness 

l es s than 50 parts per ;-nillion. As the de t erminati ons of the 

soap hardnE.!SS in some case s were !!'lade :-if t e r tltl.e sa".D.ples h.<i.d 

been stored ~er so~~ ti~s , the t emporary hardness of s or~e of 

the waters o:ts they corr:e frOll'l th e wells pr oor:ibl y is hi~5lier than 

t ha t given in the t able of •.rnalyses . 
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Water f r om the Unconsolidated Deposits 

No srunples of ground water wore collected for analysis . 

The few generalizations regarding differences in the qualities of 

waters from the various types of glacial deposits and bedrock 

formations a r e based upon observations at the well sites , upon 

the r eports of the r esidents, and upon analyses of water from 

adjoini~g municipalities in which the character of the deposits are 

similar . 

Supplies derived f r om surface waters held behind druns 

and in dugouts a r e generally only moder ately hard n.nd slightly 

mineralized and hence a r e quite suitable for domestic use . Sloughs 

in undrained depressions may, however , by evaporat ion attain a 

considerable concentration of sulphate salts which renders the water 

unfit for drinking or even unfit for watering stock . 

Large variations in the character of ground waters from 

the glacial deposits are noted throughout the region and often within 

small areas . One well may yield a moderately soft , drinkable water , 

whereas another well sunk to a similar depth a few hundred feet away 

may give supplies too highly charged with sulphate salts to be fit 

even for watering stock . It must not be inferred , therefore , that if 

water of poor qua lity is encountered in one well such conditions must 

of necessity exist over an extensive area . 

The boulder clay is considered to be the main source of 

the mineral salts , of which sodium sulphate (Glauber 1 s salt) and 

magnesium sulphate (Epsom salts) are the most common and the most 

objectionable . In wells tapping extensive gravel pockets at shallow 

depths , particularly in the moraine-covered areas , the water being 

derived by direct seepage from the surface does not pass through any 

great thickness of boulder clay, and is hence only slightly mineralized 

and in many places of excellent quality for domestic us e . Wells deriving 

their ' supplies from small pockets lying beneath n.ny considerable 

thiclaiess of boul der clay yield a much more highly mineralized water . 
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Seepage f rom wells sunk entire ly in boulder clay may have a dissolved 

mineral salt content so hi gh as to prohibit the water being used for 

watering stock . 

Water from the Bedrock 

Ground water in the Ravenscrag formation has seeped down 

from the surface through the glacial drift or has moved laterally 

a. considerable distance , and has dissolved from the mD.torial through 

which it has passed considora.ble amounts of mineral salts . As in 

wat er from the dr i ft ; sodium sulphate (Gl auber's salt) is pr esent 

in the gr eatest amounts in the water from the upper part of the 

Ravenscrag formation . This salt combined with mD.gnesium sulphate 

(Epsom sal ts) gives the water a. laxative effect ;. As the water 

percol ates deeper into the bedrock a. chemical r eaction is believed 

to slowly t ake place whereby some of the cal cium and magnesium is 

replaced by sodium. This 11base exchange " as it is called ma.kes the 

water soft and in some places it is highly charged with nsoda 11
, 

which gives the water a flat taste, The hard , sulphate- bearing water 

near the top of the f orrnation ia usually satisfactory for household 

use although persons unaccustomed to it may find it slightly l axative . 

The soft 1 
11 soda"- bearing water is excellent for all household use·s; 

but is not good for garden use . Hard water of good quality is 

obtained from two deep wells in the Ravenscrag in township 7, range 20 1 

and soft water is obtained from the Ravenscrag on sec . 14, tp . 8, range 

19 , and on sec . 41 tp . 81 r ange 20 . The water from the last- mentioned 

well has a salty taste that makes it undesirable for drinking1 

The water that comes from the Eastend formation in town­

ship 9, range 20, is hard and probably contains considerable amounts 

of the sulphates of sodium and magnes ium in solution. Water obtained 

from the Eastend formation at places where it underlies the Ravens­

crag will probably be more highly mineralized than the water from 

the Ravenscrag formation . 
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¥\Tel.tor of uniformly poor quc.lity i s derived f r om the 

E.a.rine Sha.lo . Analyses of several samples ta.ken o.t vc,rious 

localities a.11 show more tho.n 2, 000 po.rts per million of tota.l 

dissolved solids . Sodium sulphate is found in the greatest 

qi.:o.ntities o.nd the combined sulphates of sodium a.nd magnesium 

ro.nge from 1, 000 to 3, 100 pa.rts per mi llion . This high sulphate 

concentr o.t i on gives the water a. decided l o.xa.t ivc effect c,nd 

ronders it unfit for domestic use , a.nd it ma.y tend to produce 

scour in stock . Common sa.lt a.vera.gos 500 parts per million in 

ma.ny of ~~heso wo.ter s and ea.uses tho wo.tor to have a. noticeo.bly 

so.l ty tc,ste . Considerable vo.ria.tion exists in the ho.rdnoss of 

th0 water s that come from the sho. l e . Somo srunpl es a.r o slightly 

to moderately har d, the total ha.rdness being less tha.n 200 pa.r ts 

per willion; other samples a.re excessively ha.rd , having a. total 

hnrdnoss ranging from 1, 000 to 3, 000 parts per million . 



1 B 4-4 

WELL RECORDS-Rural Municipality 
' 

HEIGHT TO WHICH I I I 
I 

LOCATION PRINCIPAL W ATER-BEARING BED I 

WATER WILL RISE TEMP. USE TO 
TYPE DEPTH ALTITUDE 

WELL 
OF W ELL CHARACTER OF WHICH YIELD AND REMARKS OF Above (+ ) No. 

WELL (above sea OF WATER WATER W ATER 
u Sec. Tp. R ge. M er . W E LL levell Below( - ) Elev. D epth E lev. G eological Horizon (in °F .) IS PUT 

Surface 

--------

1 S'i' . 1 7 19 2 Bored 20 2,130 . - Glacia l clay Har d , clear D, s Poo r su:pul y. Second well for st ock. 

2 SE. 2 " " " Duf 20 2 , 130 - 16 2, 114 17 2, 113 Glac i a l sand Ha r d , clear D, s Suffi cient i n wet year s . 

3 SE . 
r 

" II " Dug 11 2,145 7 2 , 133 11 2,134 Glacial sand Har d , cl ea r D, s Good su:r,rpl y . 0 -

4 N'.7 . 9 It " II Bor0d 33 2, 240 Glacial clay Dry hole. 

5 NE . 12 " " " Dug 25 2,150 - 15 2 ,135 Glac i a l clay Ha r d , c lear, D, s Poor su:pnly. Four simi l a r wel l s fur ni sh 
s lightly poor supply of poo r auality wat er . Con.l in 1 
"al kaline 11 well c>.t 25 f evt. ,.. 

SE . 14 It It II Dug 15 2, 130 7 . 2 , 123 Glacial c l ay Har d , clear ' D, s Sufficient in ·~e t years . Szcond well too b -
"alkaline" fo r use . 

7 SE . 14 " " n Dug 13 2, 130 Glacial clay Dry hole . 

3 NiV . 14 " " " Bo r Gd 30 2, 150 Glac i al drift Hard " D, s 

9 SE. 17 " " It Drill ed oO 2, 290 - 50 2 , 240 Glaci ol drift Ha r d, l!alk- N Dug- out and s·;i ring for st::ic~c . 

alino" 
10 :tn . 21 " II " Spr ing 2 , 200 Gl acial s and Hard , c l ear D, s Excellent supply . Ton farmers water stock 

from this spr ing. 
11 m . Dl " " It Dug 30 2 ' C:\.J~ -· 15 2 , 135 30 2 , 170 Gl acial s::i.nd S::i f t, cl enr · D Suffisi ent for house use . 

12 NE . 21 ff " " ' D.:.E 45 2, 200 Glacial clay Har dt "a l k- s Dug-ou~ ~sed for st)ck a l so. 
a l j_ne 11 

13 NE . 22 " " " Dug 22 2, 150 - 14 .2 , 136 22 2, 123 Gl aci.31 gr avel Ha1'd , c l oar D, s Su ffici ent f or l ocal ne eds. 

14 SE . ?4 " " 11 Dug 28 2, 140 - 23 2, 117 25 2 , 115 Gl acial sand Har d, cle:i..r , D, 5 Sufficient along with second well . 
slight1..y 
11 ::i. l kal ine 11 

15 NE . ::i)1 _..,. It " It Dug 20 2,140 - 20 2, 120 20 2 , 114 Gl aci a l gravel So f t , c l e::ir D, s Suffici 0nt . s everal other hol es fur nished 
bitter wat er unf it for us e . 

15 s .. ~ ::>4 " " It Dug 13 2,140 - 16 2, 124 13 2, 122 Glctsial gr avel Hnr d , "bit t"r, D s Only suffici ent for 3 head stock . 
' clea r , 1t2lk-

a line 11 

1 7 SW. )5 " 11 " Bo r od 45 2, 140 - 15 2, 125 33 2, 1" 7 Glacial sand Har d , cl ear 'D , s Suffici ent for loc ~ l needs . 

Hi ~:r; . )5 " " " Dug 22 2,130 - 20 2, llO 20 2 , 110 Gl acial sand Har d , 11 a l k- N ~ell noTI caved i n . Second well supplies 
a linot1cloar hause 

19 fE . )5 It " It Dug 29 2,1 25 - 12 2, 113 29 2, 096 Gl ac ial gr ave l Har d , cl oar , 'S Suffic i ent . Used for sta ck onl y . 
"al kaline " 

20 '.>TE . )6 " II " Dug 16 2,125 Glaci al d rift So f t , cl ear ·n ' Suf ficient for house use . 

21 s-:-:- . 2 " " " Dug 14 2, 200 - 10 2,190 9 2 , 191 Gl acial sand Ha r d , clear; D, s Sufficient Second si~i lar woll. 
slightly 
"a lkal ine " 

22 fE. J2 It II 11 Dug 15 2,150 15 2, 135 Gl ac i a l sand Hard,clenr , 
bit t er , 11al- N Four other well s f urni sh same quali ty wat er. 
kali no " 

23 :rn . 3 I! II 11 :;)ug 4o 2, 160 Glaci al clay Ha r d , ·clear, · .. D, s I nsuffic i ent. Socond seepage we l l fur ni shes 
.. "a l kaline " s:) f t w:-::. ter. 

24 SE. D3 " " 11 Dug 30 2, 160 Glacia l clay Har d, c lea r D, s I I ns 1.if f ici ent . Farmer hauls water. 
I 

-
NOTE- All depths , altit udes, heights and elevat ions (D ) Domestic ; (S) Stock; (I ) Irrigation ; (M) Municipality; (N ) Not used. 

given above a re in feet. (#) Sample taken for analysis. 
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B 4-4 

WELL RECORDS-Rural Municipality 
' 

HEIGHT TO WHICH I I I I 
LOCATION WATER WILL RISE PRINCIPAL WATER-BEARING BED 

TEMP. USE TO 
TYPE DEPTH ALTITUDE 

WELL WELL 
Above ( +) I 

I CHARACTER OF WHICH YIELD AND REMARKS OF OF 
No. 

WELL (above sea OF WATER WATER WATER 
~ Sec. Tp. Rge. Mer. WELL level) Below (-) 

1 

Elev. Dept h Elev. Geological Horizon (in °F.) IS PUT 
Surface 

' ----- - --

25 ~- 34 7 19 2 Du:;;- 32 2,160 - 22 2,13c 32 2,123 Gla cia l sand Soft, clea r D s Suffici ont for lo head stock. •..._, ;\' . 

"°' • 

2S ~n. 34 II 11 !1 Dus 24 2,150 - 20 2, 13C 24 2,126 Glaci a l gr avel Soft, clear j)' s Suffici ent f or local needs. 

27 SE. 34 tl " 11 Du5 22 2,150 - 7 2 14- 20 2,130 Glacia l sa nd Soft, clear ::::i Suffici ent along with s econd well which . -
y i ol ds abunda nt supply of hard wat er. 

23 SE. 35 11 II 11 Dug 22 2,140 - 17 2 12- 22 2,113 Glac i al sa nd Hard, clea r, D s Only suffici ent for ~ouse and 3 head stock. ' - ' "alkaline" 
1 SE. 1 7 20 2 Bored 30 2,370 Glacia l sand Dry hole. Ha s dug-uut for stock. Must haul 

in dry years. 
2 S'Y. 2 11 11 11 Drilled 235 2,390 - 70 2 ,32c 235 2, 105 Ravens crag sand Hard, cl ea r, s ~el l plugged with sand. Has dug-out but 

iron hauls ~at er in wi nt er. 
3 f:r!. 9 11 II 11 Dug 14 2,440 

,-
2 , 43~ 

r 

2, 434 Glacinl sa nd Soft, clear D, s Insuffici ent in dry years. - 0 0 

4 s-". 10 " " II Dug 20 2, 400 - 5 2,395 5 2,395 Glacia l c l ay Hard, clea r, D Insuff ic ient. Has dug-out for stock a nd 
1ta lkali ne 11 h2.uls in d.ry years. 

5 ~.JE. 14 11 tl 11 Dug 20 2, 230 - 13 2 , 2S;: l t 2 , 262 G1 a ::: io.l gr -'.:' vel Ha r d , cl e '.lr D, s '.·Tor nally suff ici ent fo r l oca l YJ.e eds . 

6 87!. 10 " 11 II Dug 14 2,440 - 10 2 , ~ 3 c 14 2 , 420 Gl a r-i nl sand Hard, cl eo..r s I ns11ff i ci cr..t fur lor:a l needs . 

7 ~Tj 1 !' . ;) " " II Dug 16 2,430 - 13 2 41· ' 2 , 417 Glaci <1 l clay Ha rd, clear D, s ; 3·1f f icient for loca l ne e~s. ' ' 

8 NE. 23 " " " Due 17 2 ,300 - 4 2 ,29E Gla ci o.l clay H'l.: " clear D, s I nsuffi c i ent. Use s-prj ng for c;-'-. '"l~k . 

9 s-.-:- . 24 " " II Spring 2,300 G1::icia l cl ay Ea r d , cl ea r, s Abundu~c su,ply . 
11 13 lkali YJ.e 11 

10 NE. 20 ~1 II 11 Drill ed 21)0 2,3 60 - 4o 2,340 200 2 , 130 R'.l.v ens cr£J.g s 'J.nd Ha r d , cl e!1r, s Suf fici ent bef or e well fil led in. 
iro n 

11 NE. 23 11 II 11 Du.::: 16 2,3 80 lo 2, 364 Gl 'lcia l sand Ha rd D, '3 Threo such V!Olls furnish just enough in dry 
;yo·'.lrs . 

12 1r:'. <.O 11 1l 11 Dus 10 2,455 - 5 2 ,450 ~ 2 , 450 Glacial clay Ha rd., cJ ear s Suffici ont with seco nd ·1rnll for hous e us e . _, 

13 ITT. 36 tl 11 .,, 
Dui; 34 2, 250 - 20 2, 230 30 ::::>, 220 Gl ac.;ia l sand H£J.rd, clear D, s . Su+'fic i ont for loc a l neods . 

1 s·' . 1 7 21 2 Du-~ c 14 2,390 - 10 2,3 00 Glaci a l clay Hard, clear s Sufficient fo r 5 head s tock. Has a small dug-
out for s t ock. 

2 S".":'. 1 11 II ft Bo r od 75 2 ,390 Gla cia l drift Sev ornl dry holes. 

3 N'r"i • 1 n II ft Dug 30 2 ,3 ~ 0 - 26 2,354 20 2,354 Gla ci a l sond Ha rd, clea r D, s Only suffici ent fo r 3 head stock. Second well 

4 NE. 3 11 11 11 Bored 4o 2,370 - 22 2, 343 30 2, 340 Glac i a l grave l Hard, 
12 fo ot deep. 

clear D, s Smo:t.11 supply. 

5 s·- 4 II tl 11 Du.- (" 2,360 6 2,354 3 2,352 Glacial sand Hard, clear 44 D, s Lar g0 supply. .. 
::> 0 -

6 s-:. 4 ll II II Du.; 24 2,370 - 20 2,350 20 2,350 Glacial i;rav el 3a.rd, clear D Sma l 1 s U1Jp ly . 

7 s-.-;. 4 11 11 II Du.~ 4o 2,370 Glacia l drift lJry hole . 

s NE. 5 lt lt II Du!; 20 2, 400 - Hi 2,382 18 2,382 Glacia l sand Hard, c l car 43 D, s Only cnouGh for 3 head stock. Two other such 
v.rells. 

0 SE. 7 II 11 11 Dug 25 2,390 - 22 2 , )66 22 2,36s Glacial sand Ha rd, ttalk- 43 D, s Suffici ent for 10 head stack . ~ 

al i ne \1 clear 
10 N:V. 7 11 lt ll Dug 18 2,350 s 2 , 34 2 Glacia. l clay Hard, cl ear J, s Only enough for 3 head stock . 

-
NOTE-All depths, altitudes, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M ) Municipality; (N) Not used. 

given above are in feet. (#) Sample taken for analysis. 



3 B 4-4 

WELL RECORDS-Rural Mu nici pali ty of ... .. ...... ~9.:g~.9.:N..~ .... ~9..: .. ~9. .. i ..... s.:~\S.!C :?~.~.c..~.7~ ................. .......... .. 
' 

LOCATION 
HEIGHT TO WHICH I 

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

WELL OF OF WELL CHARACTER OF WHICH YIELD AND REMARKS 
No. 

~ WELL WELL (above sea Above ( +) OF WATER WATER WATER 
Sec. Tp. Rge. Mer. levell Below ( -) Elev. Depth Elev . Geological Horizon 

Surface 
(in °F.) IS PUT 

--------

11 ID' . 7 7 21 2 Jrillod 105 2,350 Numerous dry holas from 13 to 105 feet. 

12 NE. 7 II 11 " Du~ 16 2,400 - 5 2,395 16 2,364 Glacial sand Hard, "alk- J, s Exc ellent supply for house use and 250 haa d 
al ine \'cl ear sto ck . 

13 NE. 7 " " II Dug 30 2, 400 Gl acial clay Sev oral dry holes. 

14 SE. 14 11 " " Dug 10 2,420 - 5 2,415 5 2,415 Glacial gr:wdl Soft, cloo.r :;), s Sufficient for 14 head s tock. Threo s i milar 
?!ells and a s-pring on quart er . 

15 N'.v. 14 " " " Duf; 25 2, 335 - 22 2. 363 22 2,363 Glacial drift Har;i, cl ear, D s I nsuffici ent . Second well gives fair supply 
' "alkaline" only . 

15 1r:-: . 15 " " " :Ju-; 21 2,410 1 ' 2 , 392 Gla ci2l s and Har d. , cl co.r J, s Saffici cnt for 20 heRd stock . F...as dammed - 0 
r avine for stock use. 

17 !>B . 15 11 " " Dug 50 2, 410 Glacial clay Several dry hol es . 

l o N]' . l o " " " :Ju :: 24 2, 320 - 20 2,300 20 2 , 300 Glacial clay 3o.rd, cleo.r , J, s Suffici ont for 12 head stock . 
iro n , ttaD::-
alino 11 

19 iT'J . 17 " " " Due; 15 2,360 G1acial clay Har~L , 113.lk- N P'.)or s-u.pply . T O·J 1r-a1ka line " f or use. 
a linof1 

20 1f7 . 13 " it 11 Du·:: 15 2,370 Glacial cla;r Soft, cl oar N Poor supply of poor quality water. Has d.ug-
out for ;,:,+; 0 -:::Y.: . 

21 NE . l g 11 ' " I'uz 15 2, 340 - 14 2, 32E 14· 2, 320 c~·1 .. ~i '3l clay Ha r l , clear, D Very poor sur.:,J l y . Fort;r test-ho Jes d. isclosed 
"a lkaline 11 no water. 

22 S".7. 20 " 11 Ii ))_;_,.; 22 2, 3u -.: - 3 2, 337 Glacial s3.nd. Eari, clco .. ', J 
' 

s Only sufficient f or 2 head. stock. 
"alxaline n 

23 s·.-:-. 20 It " II Du; 22 2~340 Glacial clay 3 iry holes. 

24 HE . 20 " II ll Du _: 15 2, 350 - 3 2, 342 15 2, 335 Glacial semi Hard., c loar 43 D,, S Sufficient , al:in5 with s cc 1nd '71011. 

25 }f.I . 21 " 11 11 Du.; 30 2 ,350 - 26 2 , 32~ 20 2 ,322 Gl nc ial c lay Hard, 11alk- s Insuffici ent f or l :ica l noels. 
alino 11 

26 W'.7 . 24 II 11 11 tug 22 2, 430 - 19 2~411 2 2 , 420 Glacial sand. Hard, cl oar J , s Suffici ent for 10 hea:'i. st:ick. Fl ovri nb S'p ring 
sun-;lies st ock . 

27 c:; ·- 25 " II 11 Gu:- 20 2,430 - l S 2,41c: Glacial clay Har d , 11 al1:c- N Unfit for us o . 
\,..,; ·' . ::> 

a li nc " 
28 NE . 27 It " 11 ~b 20 2,415 0 2 , 415 Glac ial clay Hari J , s Sufficient in wet years. 

29 1'TE . 27 II 11 11 :Gur:..; 12 2, 415 0 2 , 415 Glacial clay Hari, cl oar ~ s Suffici ent in wet years. J , 

30 s~ . 23 " " 11 'Ju;; 21 2, 400 - Hi 2 ,332 c• 2,392 Glacial sand. Hard, cl ear , J Suffici ent for housoh:ili neels . 0 
11 a lk2.l i ne 11 

31 SI£. 26 11 " II Dug 12 2,400 r 
2,394 6 2, 394 Glncial s anl Soft, clea r s Sufficient f 0r 10 hen~ stock. - b 

32 SW. 29 " " It Juf; 13 2, 350 - 10 2,340 10 2,340 Glacial sand Hard, clear, .i) s Suffi ci ent for house use and a few stoa.k. 
' 

iron 

33 NE. 30 " It 11 Dug lS 2 ,330 - 2 ? , 373 14 2 , 366 Glacial gravel, Hard, clear D, s Sufficient for house use and 13 head stock. 
I 

sand 
34 SE. 31 " " " Dug 3 2,330 - 4 2, 3 7E Glaci a l clay Hard , clear, 

11a lkaline " 
s Very limited sup~ly. 

35 S'.V. 32 11 " 11 Dug 13 2 , 400 - lo 2, 331.i 16 2,334 Glacial sand Hard, cle9.r D, s I nsufficient . Only 1 barrel a day. 

36 ITT. 32 It 11 11 Dug 22 2,400 - 20 2,330 20 2,330 Glacial sand Hard , clear D, c; Only sufficient for a few stock. 

NOTE- All depths, altitudes, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used. 
given above are in feet. (#) Sample taken for analysis. 
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WELL RECORDS-Rural Municipality 0£ .................................................................................................................... .. ...... . 
' 

I i I HEIGHT TO WHICH ! I I I I PRINCIPAL WATER-BEARING BED I 
j TEM P . 

i 
LOCATION WATER WILL R·ISE 

I 
USE TO 

I TYPE DEPTH ALTITUDE 
WELL WELL 

I 
CHARACTER OF WHICH YIELD AND REMARKS OF OF Above ( +) 

I 
OF WATER WATER WATER 

I 
No. (above sea 

%'. Sec. Tp. Rge. Mer. WELL WELL level) Below (-) Elev. D epth 

1 

Elev. Geo~ogical Horizon (in °F. ) IS PUT 
S!lrtace 

I I ' I ----- - --
I 

I 

I ' ' 
37 NW. 32 7 I 21 2 Dug 28 2, 400 I Glacial s and Bard I D, s Suffici ent for 30 head stock . 

I 

33 NE . 32 " II 11 Dug 13 2,3 70 - 15 2,354 lo 2,354 Glacial gr avel Soft , clear 44 D, s Sufficient for loca l needs . 

39 WE . 32 " II " B0r ed 33 2,350 - 36 2 ,324 30 2,324 Glacial sand Haro. , "3.E:- s Sufficient before well filled in. 
a l ine i1cl e£1.r 

4o :w.7 . 33 " II " Dug 15 ;::i, 3 5o - 8 2 ,352 l o 2 ,344 Glo.cial s and H11rd, clec..r , 44 D, s Abundant sup~ly . 200 to 300 t a n..ks a day . 
"alkaline 11 

41 s·,1. 34 11 " II Dug 20 2, 420 - 15 2,405 20 2,400 Glacia l s "-l.nd Soft, clear D, s Sufficient for hous e and 20 heal stock . 

I 
42 NE . B L~ tt " " Bored 40 ? ,390 - 13 2, 372 13 2 ,372 Glacial sand Hard , iron 44 D, s Go01 su:_)pl;y . 3 other wells.furnish small 

cl ear , llal- S1l ? ] liGS . 

kaline 11 

I 43 S':V. t35 
II II " i)ug 23 2, 410 - ;::>~ 2,334 2S 2 , 334 G2-acial sand Hara. , clear, 43 s 'Jor '.nal1;y sufficient for loca l needs. 

iron 
44 NE. B5 11 n tt :So r ed 30 2, 41') - 14 2,330 Glacial drift Hard, clear D, s Suff i ci ent for 13 head stock . 

45 NE. B5 II II II Du g 20 2,410 - 10 2, 400 Glacial drift Har d., clear 1T 

4S NW. 36 11 II Ii Dug 12 2, l.f00 3 2,392 9 2, 391 Gla cial gravel Soft, cle.3.r D, s Sufficient for 15 head sto ck . -

1 NE . 1 3 19 2 Due, - ~ 2, 150 
,-

2,144 13 2 , 132 Glacial sand <'-1- cl eCtr D, s Suffici ent for locol needu . -: _·uck coa 1 () - 0 0 u , 

slack in 40-foot well. 
2 .. - 3 II !! II D".:;- 20 2, 150 - 15 2 , 131.• _) 2, 130 Glacial clay Ha rd, clear, D, s I nsufficient . Hauls wa t er for stock. 

"al'.':. . .:. ne 11 

3 J'.r:i. 3 II 11 II Bo r eel 33 2, 140 - 14 2, 126 33 2, 107 Glacial sand Ha rd, cl eo.r, s Abundant sup~ly for 100 head stock . Second 
11 alk'.1.1ine 11 well for hous e . 

u NE. 4 II 11 !I Dug 16 2 , 140 - 3 2 , 132 15 2, 124 Glac.i. a l sand , Hard, cl0~ D Suffi ciont . One other similar well . Six 
gr "!.vel wells in town of Kh0d.ive hav o il.:ilkaline11 water. 

5 1'11iJ. 6 tt !! 11 Dug 21 2,210 - 17 2,193 21 2,139 Glacio.l sand Hard , cl oar, s Sufficient . Second well for house use . 
110.lkalino 11 

,-

S"' 5 J J , 
II 11 " Due 32 ? , 2)0 32 2 , 193 Glacial clay Hard , iron, D, s Suff ici ent for local needs. 

cl eo.r 
7 s·7. 0 II ll ·11 'So r od ~s 2 , 210 - 20 2 ,190 ~a 

C .1 2, 131 Glacia l clay Hard , clear, D, s Suffici ent for loca l needs . 
tt a lkalino 11 

() s~ . a II 11 11 Dug 21 2 ,130 12 2, ll3 21 2,109 Glacial grawe l Hard , cloo.r D s Suffici ent for 70 hen d stock. ,/ - ' 

9 Na . n II II It Du.g r, 2, 130 4 2, 125 9 2, 121 Glac i a l s 'lnd, Hard, iro n , s Suffici ent . Second .,,oll for house un e , J -
grav el yellow , "al-

kaline 11 
10 NE . Ill II II II Du-"' 13 2,130 5 2, 125 13 2, 117 Glacial sand Hard , clear D, s Suffi ci ent for local needs . C> -

ll NJ . ~2 !! It II Dug 25 2, 130 - 10 2 , 120 25 2 , 105 Glacial clay Hard, clear D Suf fici ent for local needs . 

12 NE . ~2 " II It Dug 25 2, 130 - 11 2, 119 20 2 , 104 Glacinl gr nvol ~-Inrd , cl oar D, s ~1Tor ,nn.lly suffici ent for loco.l needs . 

13 SE. ~4 It tt It Due; '.2 2 2, 140 - 13 2,127 22 2,118 Glaci nl sand Hard, clear D, s Sufficient for local needs. 

14 SE . 4 II II !! Dut; 30 2 ,130 - 22 2, 108 30 2 ,100 Glacia l drift Hard , lialk- N Woll filled in . 
alino 11 

15 !NE. 4 It II 11 Drill ed 500 2,120 - 18 2, 102 500 1, 520 R::i.v ens craE:? Soft, soda , D, s Vory po or supnly. H&s dugout f or stock . 
iron,yollow 

16 !NE . 5 II 11 II Dug 20 2,125 - 5 2, 120 20 2,105 Glacial gravel Hard,slightly D, s Sufficient along r.ith second well f or s tock. 
H alkalinaf~ar 

NDTE- All depths, altitudes, heights and elevatio~s (D ) Domestic; (S) Stock; (I ) Irrigation; (M) Municipality; (N) Not used. 

given above are in feet. (#) Sample taken for analysis. 
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WELL RECORDS-Rural M unici pali ty of... ....... ~T?.3?.q.~~.' .... ?? .. : ..... ~;, .? ..... ~:~.~;~ .~!9.~.:~~.~ : ... .......................... . 

I I i HEIGHT TO WHICH I I I ! I LOCATION WATER WILL R·ISE I PRINCIPAL WATER-BEARING BED I 
! TEMP. TYPE DEPTH ALTITUDE 

USE TO 

I WELL OF OF WELL I CHARACTER OF WHICH YIELD AND REMARKS 
No. WELL (above sea Above ( +) I OF WATER WATER WATER 

I 
~ Sec. Tp. Rge. Mer. WELL level) Below (-) Elev . Depth 

1 

Elev. Geo!ogical Horizon (in °F .) IS PUT 
S!lr£ace 

I I I ------ -- I I ' ' I I I I I 

17 NE. 16 3 19 2 Dug 16 2,160 l o 2,144 Glacia l sand S'.) ft, clear D, s Suffici ont. T'T:) other wells '.)f same char a ct er-. 

13 S"ll' 16 " II 
'-' · 

It Dug 9 2 ,150 - 7 2 ,143 9 2 ,141 Glaci o.l s a nd Rari , clear D, s Sufficient. Second 'l7Cll 'i7i th wat er t o) 11 a l k-
a line n for use. 

19 s-:v. 13 II II " Du,,,. 3 2 ,250 -
'" 

4 2 , 246 3 2 , 242 Glacial sand Hard, cl oar D, s Suf fici ent. Second simi l ar well . 

20 NE . 13 n II " Dug 9 2, 220 - 4 2,216 9 2,211 Glaci a l sa nd Hard. , cl ear D, s Suffici ent f :::i r l oca l needs . 

21 SE. 15 " II " Dug 14 2, 200 Glaci a l sand Hard , cl ear N Well filled in. 

22 SW. 19 " II II Du.g 29 2 , 230 -· 24 2 , 206 29 2,201 G-lacial sand Hard , cl ear , D, s No t suffici ent in dr y yeRrs. Second we ll 
Ha l kali ne 11 usoi for s bock . 

I 23 NYi. 19 II " II Dug 13 2, 160 g 2 ,151 13 2 , 14 7 Glac ial sand Ha rd, cl ear , s Nor.-nally suff i cient fJr l ocal needs . -
11 a l kal i ne li 

24 m:. 20 " 11 II Dug 9 2 , 170 r 2 , 164 9 2. 101 Glaci0l sand Hard , cl oar s Sufficient . Seco nd v-el l f or hous o . - 0 

25 N"E. 20 11 n 11 0u,; ~2 2, 170 - 17 2 ,153 22 2 ,143 Gla cia l ccnd Hard , s:::ido. , D, s Suffici o~'lt . Soc::md 7•011 for h)us c use . 
cl ear 

26 N'J . 21 II tt 11 fug 13 2 ,190 ·- 10 2 , 130 18 2 , 172 GL:icial se_nd Rarcl , cl ear D s I nsuffi c i ent for l ocal no 3:is . 
' 

27 1r-:. 22 tt II II Du.g 26 2, 1 ·:1 - 10 2,140 26 2,124 Glacia l slay riard, - . ' D, s Suffici ent . Second ·rwl l f or st oc1-. ..: .... v , 
11 alknline 11 

23 NE . 22 If II If Dig 16 2 , 150 - 11 2 ,139 16 2, pl+ Glacial sand Soft, cl oar D, s Su.ffic ~ ·- Second well for stock . 

29 NE. 22 11 " If Du~'. 16 2 ,140 16 2 , 124 Glacial sand Soft, cl ear D, s Abundant supply. 

30 SE . 22 If I! 11 Dug 10 2,140 - 4 2 , 13 6 10 2,130 Glac i a l s nnd Hae"d, clear , D, s Sufficient f or 36 heed stock. 
slightly . 
lf aJJ>::al ine 11" 

31 NE. 23 II II Ii j)~1g ? 2,130 Glaci a l drift Ha r d. , cl oar D 
' 

s I nsriffic~cnt f or l ocal needs. 

32 SE. 25 II tl II Bored 30 2,145 30 2,115 Glacial drift Hard , llallc- N Th!'ee other holes furnisl~ same wate r unfit 
ali ne 11 , iron, f or use . Has dugout f or stock. 
sal ty , dark 
yello·iV 

33 NEo 23 ll II \I Du.g 25 2, 170 -· 10 2 , 150 25 2 , 145 Glac i a l sand, So f'~ , clear D, s Suffic::. e.1i; for local r> eeO.s . 
gravel 

34 SE. 30 " Ii 1• Bored 30 2, 190 - 25 2 , 165 30 2 , loO Glacial sand Sof·~ , clear D Sufficicm-~ for hous e U8e . Second well furn-
ishes good suvuly f or stock. 

35 s:v. 34 t1 II 11 Dug 20 2 , 160 - 10 2,150 20 2 , 140 Glacial sand Harcl , cl p,ar D, s Sufficient. 1 t an_"l< '.3. d=ly • 

36 S"li' 34 Ii II I I Dug 10 2,lbO - 5 2,155 10 2 ,150 Glacial sand Hard, clear D, s Norwl l y sufficien'c f or local neeC..s . "-"• 

37 NW . 36 n tl 11 Bored 75 2 ,150 - 30 2, 120 75 2,075 M~rine Shale (?) Eard , iro n , s Suffici ent . Ras dugout f or stock . 
yel low, 11a l-
kaline 11 

1 NE. 2 3 20 2 Dug l o 2 , 220 - 10 2,~10 9 2, 2ll Glacial s m1d Soft, clear D s Sifficient for local needs. ' 

~~ HE . 4 II ll II Bo r od 30 2 , 340 - 20 2 , 320 Glacial clay Ha r d, lla l k- s Suffici ent for local needs. 
alinen 

3 N71 • 4 11 tl 11 Drill ed ~s5 2, 3 70 - 60 2,310 235 2 , 035 Rav ens crag sand Soft, salty , s Suffici ent for local needs . 
cl ear 

4 WT . 4 if II t1 D1-illod 200 2, 370 Ravens crag 2 dry ho l es . 

NoTE- All depths, altitudes, heights and elevatio1ts (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used. 
given above are in feet. (#) Sample taken for analysis. 
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WELL RECORDS-Rural Municipality f 
111(J:Jln \T i\TQ :0 C"' ·1 ..... -r rn'"':---· ... T' ~. T Q ,,. - - ..J ... > - " • -' ..J ' i.J .... -0 _ _ -,,,...:.. >J' -· · _ ; L-i.._\ . 

···· ·················································· ······················· ······· ········· ·· ·· ··················· ·········· 

I I I I I I I 

TEMP. / 
I I HEIGHT TO WHICH ' PRINCIPAL WATER-BEARING BED I 

USE TO 

I 
LOCATION WATER WILL RISE 

TYPE DEP TH ALTITUDE I I I CHARACTER OF WHICH YIELD AND REMARKS WELL 
OF OF WELL 

OF WATER WATER I WATER 

I 
No. 

WELL (above sea Above ( +) 1 • I PI · 
(in °F.) I IS PUT 7i Sec. Tp. Rge. Mer. 'NELL levell Below ( -) Elev. Depth 

1 

Elev. Geo.og1ca onzon 
Snr£ace 

I I ' I 
I I --------

I I I I I 
5 NW 

~ 

3 20 2 2, 330 I Glac ial sand Hard, cl ear, D, s Good supply . 0 S"Oring 
slightly 
"a lka li ne tt 

6 s,,. 7 !I tl t1 Dug 14 2 ,370 3 2,3 oD 14 2 , 35c Glacial s and Hard, cl ear D s Suffic.ient for 4o head stock. -
' 

7 ~1TT"J 7 
• t1 tl II Bored 34 2 ,300 - 10 2 , 20 ) 32 2, 2SE Glacial gravel Hard, salty, s Suffici ent for 20 head stock. Second well 

r ed, "a l k- for house . 
a line 11 

3 1rv . 9 11 It 11 Bored 35 2, 240 Gl ac i a l drift Hard , i ron, s Suffici ent for local needs. 

I clea r 
9 s--· 10 II II It Bored 55 2, 240 - 35 2 , 201J Glaci a l drift Ha r d. , iron s Sufficient for loca l needs. 

.v. 

10 iif,v . 10 II II 11 3ored go 2, iio Glac i a l drift 5 dry ho l es . I 

I ll s-:-; . 12 II It 11 Bored 4o 2, 220 - 3 7 2 , 13_ 4o 2 , 13C Glnci9.l s:::md. Hard , clea r D, s Insuffic i ent for local needs. 

12 NE . l o 11 11 n Dug lo 2, 250 - 10 2, 2ll( 16 ? , 23~ Glacial sand Hard , iron, s Suffic ient for loco.l needs. 
clear 

13 S-:'. l o II tl II Drilled 30 2 , 240 - 05 2 l/I oO 2 , 150 Glacial sand Hnr d , cl ear , D, s Suf fici0nt for loca l needs . , ' 

iron 
14 :NE. 13 II tl " Bored 105 2, 240 ~ ~ 2 , 22( 105 2,135 Glacia l sand Ha:cd , c l ear , c; Suffici ent . Second well for house use . ·- -· ,. 

11 a lka.line 11 

15 s-:-~ . 13 11 II 11 D.ig 20 2, 230 - 0 ?, 23c 20 2 , 210 Gl acia l :-· nd Hard, cl oa::.· D s Good supply. ' 
L.) s-:-1. 19 n 11 11 Drilled 430 2, 300 Ravens crag Dry hole. 

17 SE. 19 11 tl '11 Bo r od 73 2, 330 - 4o 2, 29( 70 2 , 200 Glacial sand ~rd, clear , N 

13 SE. 19 " II n 
0 a lkaline 11 

Drilled 100 2, 330 Glacia l drift 5 dry holes .from 70 fe et. 

19 S"J. 22 II II 11 Bor ed 50 2 , 200 Glacial clay Ha rd, clear , s Suffic i ent for loca l needs . 
slightly 
11 a lk:nline 11 

20 1'f.1 . 22 tt II 11 Dug 14 2 , 150 - 7 2 , 173 14 2, loo Glacial s and Ha r d , cl e:~r , D, s Good su'y)ly. 
s 1 i ght l y t! C!.1-

21 NE . 2? tt II 11 Bored l+4 2, ?JO Gla ci a l drift k :J.lj.ne" 
Hard, cle2r , s Just sufficient for 20 head stock. 
11a H::a line 11 

22 N'.7 . 23 II II 11 Dug 15 2, 200 - 5 2, 194 l o 2, 134 Glaci a l sand Hard, c l ear D s Su~C)lics 10 , 000 gallons a d.ay. , 

23 S'8. 23 II II 11 Dug 0 2,1 30 - 5 2 , 175 8 2, 172 Glacial sand Ha r d , clear , D, s ~aters 4o head stoc~ . 
24 NE . 24 II 11 11 Bo r ed 21 2 ,190 - 15 

11 a U:aline 11 

2 , 174 21 2 , 169 Glaci a l s a nd Hard, c l ear D Sufficient for hous e us e . 

25 S"7. 25 11 II " Dug 32 2 , l SO - 24 2 ,150 29 2 ,151 Glac i a l sand Hard , clear , s Suffic i ent f or loca l needs . 
lra l kal in.:; 11 

26 NE . 27 II " II Dug 24 2, 200 - 21 2 , 179 24 2, 176 Glacia l sand Ha r d, cle8.r , D, s Sufficient for 30 head stock~ 
slightly 

27 s·.7 . 23 II II II Dug 32 2 , 220 - 23 
11 a l k:aline 11 

2 , 192 32 2,138 Glacial s and Hard , cl oa.r, s Insufficient for loca l n~ods . 
11 a l kal i ne 11 

23 NW . ~o II 11 . II Dug 23 2,250 - 20 2 , 230 20 2, 230 Glacial sand Hard, c l ear , s Suffici ent f or 70 head stock . 
11 a l 1:;:al ino 11 

29 tr.. Bl It II II Dug 20 2,300 14 ? , 236 20 2,230 Glacial s and Ha r i , cl ear D. s S11ffichrn:t fo.,.. Jnc::al n ~ea" 

NOTE- All depths, altitudes, heights and elevatiogs (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used. 
given above are in feet. (#) Sample taken for analysis. 
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NORi:'.101J , NO. 69 , SASKATCHEWAN. 
WELL RECORDS-Rural Municipality 0£.. ........... ... ................................................................. .. ........... _ ... ...... ................... . 

B 4-4 

'· 

I I l i HEIGHT TO WHICH I I I ! I LOCATION PRINCIPAL WATER-BEARING BED I ! TEMP. I 
WELL I 

WATER WILL R·ISE I USE TO I TYPE DEPTH ALTITUDE 
I WELL 

I 
I I CHARACTER OF WHICH YIELD AND REMARKS OF OF 

No. (above sea Above (+) 

I 
OF WATER WATER I WATER 

I 
~ Sec. Tp. Rge. Mer. WELL WELL level) Below ( - ) Elev. Depth 

1 

Elev. Geological Horizon (in °F. ) IS PUT 
S"!!r£ace 

I I I ---- - - -- I 

2 , 23~ 
I ' 

s . 2 , 300 - 12 
I 

15 2 , 235 Glacial sand Hard, sodo. , I s Suffici ent for 15 head stock. 30 l!JE... 31 20 2 Dug 20 
clea r 

31 NE . 32 n ,, 11 Dug 25 2 , 220 Gl ac i n l c l ay Hard., cl oo.r D, s Suffic i ent for loca l needs . 

32 S"J. 36 11 It 'ii Dug lo 2 , ~50 - 10 2 ,14c 16 2 , 134 Gl o.cinl s ond , Ha rd, clear, D, s Normally suffic i ent for loca l ne eds. 
g r avel 11 a lka line tt 

1 SE. 1 s 21 2 Dug 13 2 , 390 - 7 2 ,3 33 7 2,3 33 Glac i al s a nd, Har d D, s Wat ers 4o head stock . 
,. clay 

2 Nv . 2 " II 11 Dug 14 2 , 370 - 3 2 , 3 7C 12 2 , 365 Glac i a l gr avel Hard , cle':lr D I nsufficient supp l y with a similar well. 

3 "TE . 2 
,, 

II 11 Dug 25 2 ,3 30 - 24 2 ,3 5~ 24 2 , 356 Glacial fi ne Hard , c l ear , s Small SU:jJDly . Too na l kaline " for house . 
sand "a l kaline" 

I 4 .SE. 3 11 11 II Dug 15 2 , 330 - 11 2 ,3 6s 11 2 ,3 69 Glaci a l cla;r Hard , c lear , D s Sufficient for 12 hea d stock . 3 similar wells I 

11 a l kaline 11 

5 'SE-. 4 "1) II 11 nu"' 20 2 , 430 - 17 2 , 413 17 2 , 413 Glncial s and Hard , clea r, D, s 0 

"a l kaline " 
6 NE. 4 H 11 n Dug 30 2 , 345 - 26 2 , 31s 26 2 ,319 GJ.acial sand Hard , clegT D, s Suffi<; i ent for house use o.nd 10 head stock . 

7 SE. 5 '11 n n Bored 150 2 , 360 Glacial clay N Dry hole . Also o.not'r1er 55 foet J.ee-p . 

3 NE. 5 11 II 11 Dug l Li. 2 , 460 -· 10 2 , 450 11 2 ,449 Glocic.l gravel -- -, · r ~ 
-- ' cl eetr D, s I ns1_lfficient for all stock. ~.) c~~ l lo~ i nter-

mi t tent Yrell s , 1 d. r;y ho l e ,. -90 f E;c-.;t deep. 
9 NW. 6 II II II Du.g 1 6 2 , li10 ·- 3 2 , 40;:: 3 2,402 Glacial clay Hard , good D () -r l .;v suffici ent for ho'J.Sc use . 

qualitv 
10 N7l . 6 11 II 11 Dug 1 23 .__ , ..; 10 Dry hole • .. 

11 N:V . 7 II II II Du"' 14 2 , 340 - 12 2 ,323 1 2 2 , 323 Glacial g r avel, Soft , clear D, s Waters 4o head stock and. househo l d . Another 0 

quic~rnand 22-foo t :-;ell . 
1 2 SE . 7 Ii 11 ll Dug 1 6 e:,350 3 2 , 342 3 2 , 342 Glacial gravel , Ha r d , c l 0ar J\ s St eady su~)p ly . -

sar:.d 
13 ·= lJ ·" • 3 11 II ~ i Dig 11 2 , 450 -· 4 2 , 44E 4 2 , 4l~6 Glacinl s d.ndy Ha r d , clear D, s Suffici.;nt for ho·lJ.30 use and 1 2 hoad stock . 

c l c,y 
l~ r.-z. 8 II II I' Du~ ?~ 2 , l.~60 .. 10 2 , l.J.50 7 2 l·r-; - c~J..:::.c i '.11 s and H:.:trr1, cl o?.:i.·, s Suffici ent v;i t:-J. 2 c ths r inter~· t~ant ,7e ll s . _, , ...,.'.)] 

"alkal ine Ii Hau ls dr i nki ng v:at ·o ;: . 
15 N';v . 9 Ii n Ii Do."! 23 2 ,l.~50 ... 14 :? Llj ,.. 

'' 0 
l w . 2, 436 Glacia ~ clE:iy :b1·d' cJ. nar D, s Very st:o.11 s'.lpply. Sovoral ,li'y holt.cs dug . 

16 SE. 1 2 \I Ii H DE£; 10 2,350 
r 

2 , 344 
r 2 -zl+l~ Glo.~ial sand Ha;:o., c: l oar 4~ D, s Sufficient for ho'.,J.so and 20 hoad stock. - 0 0 ' _, 

17 T:i:;;-. 12 li I! 1' :Liu~ 1) 2 , 3:'0 - 10 2 , 330 15 2,373 8-l acial gr av ul Hard, clonr , D s Suffi ciL.:nt sunilly. Waters 3 :Bad. stCJC.K. ' 
- 11clko.l in.::; 11 Sev oro.l othe r s imilar wulls with sa~e ag'.lifer. 

Dry hole 0o fcot de ep l n blue clay. 
1 3 SB. 14 II II ii Dus 1 . 2,33~ i.:- 2 , 360 5 2 , 3co Glacia l c 1.ay !:arG., bl:J.c~-r 49 D, ,.. 

I Sc:.ff~_cj ci·,t s1".1m ly. W~tcr has b o.d 0dnu~. Anoth - ) ·- '..) i)' r 
coJ.our , nal-· 1 3- foo t. i;;cll , goe>cl 17ator . 
l<:a line n 

ig w-,1·. 14 . 11 II ,, 
Dus l ,.. 

_Q 2,460 -- 11 2, 449 11 2,449 Gla ci a l clay Haro., clear D, s I nsufficiont. suun l y. Dry hol e 100 f Ao t iee~. 
, Also 5 shnEo'l7 ·1;ells i n use_ 

20 s~ . 15 Ii II ,; 1' i_g cO 2 , 450 ·- J4 2 ,43 6 20 2,l.!-30 C·l ac j n l cJ.:7 Bs.r d, clear D. f S1::'.:fici 0::::t for house ar.d 1 2 head. si;oe;~.;;: . Ano ·~ho 
simi l ar weJ.l used_ . 

21 NW. 15 II II II Due; 1 {? 2, h 70 -· 13 2,45 7 l -1. 2,457 Gl acial sandy Hard , cl oar D, s Suffici J nt fo r house us9. Another 1 2-·foot wel _o - _) 

clay ~ith gcod y i eld . 
22 SE " 16 ii II H i . 27 2 , 450 - 2~ 2 , 420 24 2,425 Glac i a l clay, Hard , cl oar I'' s I nsuffj ci ont suc:p ly Y!i "i1 D. s i rni lm· y10 l l. A -

grava l nu<ribor of dry holes . 
23 1'JlY . 16 1l II ii :S'lc6 15 2,450 - 12 2 L! ., >' 12 2, l.!3S G.!..a.;ial s ar..d HaTd , clcnr D, s W2..tcrs 20 h8Ctu.. stock . h s n eur~n -,llc in clpy '.50 ' ·...; :. ...... 5 ....... . ...; v ........... 

yield. Sillull SUpf.)ly . 

NoTE- All depths, altitudes, heights and elevatioas (D ) Domestic; (S) Stock; (I) Irrigation ; (M) Municipality; (N) Not used. 
given above are in feet. (#) Sample taken for analysis. 
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WELL RECORDS-Rural M- un1·c1·pality of ~To:c.::::.~~ . ~~o . ~".;, s;srA-i:-"-~::--;"~~~ -······························································································································ 

I I I I LOCATION I I i HEIGHT TO WHICH ! PRINCIPAL WATER-BEARING BED : 
j TEMP. USE TO 

I 
WATER WILL RISE 

TYPE DEPTH ALTITUDE 

I 
CHARACTER OF WHICH YIELD AND REMARKS WELL 

OF OF WELL 
Above ( +) OF WATER WATER WATER 

I 
No. WELL WELL (a bove sea 

Below (-) Elev. Depth 

1 

Elev. Geo!ogical Horizon (in °F .) IS PUT %: Sec. Tp. Rge. Mer. level) 
Surface 

' I - ' I 

' I 
. -----1- I 

I I 
24 SE. 17 8 21 2 Dug 20 2 ,430 - lo 2,41 lo 2 ,414 Glacial clay Hard, c l ear, I D, s Int orilli ttont sunnly. Nine similar well s. 

"a lk::i.line " Insuffici ent . 145-foot dry ho l e . 
25 J\IE. 17 11 " " Dug 22 2,450 - 10 2 ,441D 22 2,426 GlElcb l sElnd HElrd., cloar , D, S Largo supply. 

iron 
26 N'J . 18 It 11 11 :Jug 9 2, 370 - 5 2,3 61

1) 6 2 ,3 64 Gl 2cial gravel, Hard, clonr s SQffici ont for 100 head stock. 
sand 

27 NE . 13 11 II 11 :Jug 20 2, 410 Gl 8.c io.l sand Hard, clear s Suffi ci ent in 1935. Haul dr i n..~i ng wa t er. 

20 N'] . 19 11 11 " :Jug 25 2,3 b0 - 22 2, 35 , 22 2 ,356 Glacial quick- Hard., cl cn.r, ~ . s Only onough for house us e . Use slough for 
sand 11 El lk8.l i ne 11 stock . 

29 NE . 19 11 11 n Due 20 2 , 1~30 - lS 2, 411 lo 2 , :i14 Glaci a l blue Hard, clear D, s I nsufficient sup~ly . Simi l ar nell 20 feet 
cl ::iy deep s~fficiPnt for 25 head stock. 

I 30 NE. 20 II t1 11 Dl.lg 12 2, 460 - 7 2, 45 7 2, 453 Glacial gravel Hard, cleo.r D, s Sufficient for house use. Dugout for stock. 
Several wells with 1ta l kali ne 11 water. 

31 SE. 21 11 11 11 Dug 14 2, 430 - S5 2,47 , 3 2 ,4 72 Glacial blue Hard, clear D, s I nsufficient s1.l'pn l y . Several wel ls have gone 
cl :'.ly dry . 

32 S1J . 21 11 II 11 Dug 24 2,460 - 12 2,441 12 ::i ,446 Glo.cial gr ave l E:ard , cl ear D, s ~~ters 15 head stock . Several dry ~ells . 

33 NE . 21 11 II 11 Dug 12 2,4t:o 12 2, 468 GlaciEll sand Hard D, s Large s1J.l)p ! y until 1932. Dry novi . Several 
dry holes i n blue clay. 3LL SE. 22 11 11 11 Dug 15 2,430 - 13 ' \I - 12 2 ,463 Glacial blue Hard, cleo.r , - Suffic i ent for hous e. An intermitt ent well ,.... ) T} 

'-' 

clay 11 a lkal ine·11 i n slough. Several dry holes in blue clay . 
35 NE, 22 t1 11 11 :Jug 15 2,490 - 7 ') 43• 13 2,4 77 Glacial gravP 1 Hard, cleaT J , s Good SU'T:J lY. Dry hole li :::') fe e t deep, j n b lue - , -

clay .• 
36 0·- 23 11 11 11 .Dug 16 2,430 0 2, 43C ll 2 ,4 69 Glaci -::i. l sm1d , Hard, cl ear s Insuffici ent for 9 head stock. Nwnber of 

u ... 

clay dry holes dug. 
37 SH' 24 11 n· II Dug 22 2, 340 - lS 2 ,32L 16 2,324 Glacial sa nd Har cl , clear, :u, s ~aters 30 head stock . Anothe r se e~age well "'· 

nc:.lkaline 11 bes ide slough. Soft ·vat er. 33 S"J. 27 Ii 11 1t Du -· 12 2,525 3 2,51/ 6 2, 517 Glacial gr avel Hard, clear J s Sufficient for house and 35 head stock. 3 
:::, -

' 
gooci similar v.'ells . 

39 SE. 20 " 11 11 :Jug 16 2 ' 1-~90 - 10 2,460 10 2 ,400 Gb.cial sand Soft, cl 02r N Sufficient for ho·iseho ld. T~-:o other slnllo" 
'?Jells not used. 

4o SE. 23 i i 11 n :;)ug l o 2,490 - 16 2 L:. 7ll 16 2 , 474 G-lacial fine Hard , clear :;) Sufficient for .house uso . Numerous slough.<\ , ' 

s2nd , gravel for s 'co ck . 41 ITT . 23 11 11 II :Jug 13 2,510 - 4 2,506 14 2 , 496 Glaci a l gravel , Hard , clear ..J , s Suffici ent supuly . 20 ·sells hav0 gone d ry . 
sand. S evor~l Jry holes. 42 SE .. 29 n 11 11 Jug ?5 2, 500 Glacial blue 1'J Several dry ho l es from 20 to 25 f ee t dee~ . 
clay 

43 NE. . 29 11 11 II :LJug 25 Glacia l blue N Several dry ho l es from 20 to 25 f ee t dee~. 
clay 

44 SE. . 30 II 11 II Jug 16 2,440 - 10 2,430 10 2,430 Glacial clay Hard , cl ear, D, s Sufficient supply f or house use and 30 head 
11 a lka l i ~10 " s t ·Jck . Several dry ho l es . 20' int ermitt ent 

we ll bosidL slough . 
45 SE. ·31 1i ll 11 Borocl 36 2,430 -· 6 2,424 30 2 , 400 Glacial sand, Hard, cle:ir s 0 nly J.S G \7G 11 in wi nter. Two other shallow 

clay wells near slough , good supnly of hard water . 
The throe ~olJsar o sufficient for 100 head 

46 s-.-: . 32 1t 11 11 01.l,.,. 
"" 

14 2,510 - 3 2 , 507 11 2 ,499 Glacial drift Hard , 
stock oxc.:mt in d1·y y0ars. 

clear , s 7/'a tor s 3 cov1s . Another 20-foot ~ell not us ed . 
11 a lkaline 11 

47 S':-i·. 33 11 11 i1 :Jug 13 ') , 510 - 11 2, 499 13 2,497 Glacial quick- Hard, cl oar :;:) . Suffici ent supT)ly . 
sand 

43 NE . ~3 II 11 ll :)u.g 
r 

2, 500 0 2, 560 2,5 77 Glacial gr avel Hard , clear :u, s G'.:lod su.; p l y . Possible to go t m::..111.erous artes i a 0 3 n 
surings hero . 

NOTE- All depths, altitudes, heights and elevatio~s (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used. 
given above are in feet. (#) Sample taken for analysis. 
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WELL RECORDS--Rural Municipality 
NORTON, NO. 69, SASKATCHEWAN. 

0£ ........................................................ .. ............................. : ............................. .. ..... . 
B 4-4 

I I I HEIGHT TO WH:ICH ! I I J I 
LOCATION PRINCIPAL WATER-BEARING BED I i TEMP. , 

I 
WATER WILL RISE USE TO 

I WELL 
TYPE DEPTH ALTITUDE 

I 
I CHARACTER OF WHICH WELL YIELD AND REMARKS 

No. 
OF OF Above(+) OF WATER WATER I WATER 

I 
(above sea >i Sec. Tp. Rge. Mer. WELL WELL level) Below(-) Elev. Depth 

1 

Elev. Geo!ogical Horizon (in °F .) IS PUT 
S!lrtace 

' I --------
i 2,543 1 I 49 S:l. 34 3 14 7 2,543 Glacial s and. Harl, cl oar 

-, s Ga0d supply . 21 2 iJug 2,550 7 :..; - • 

50 SE . 35 " II 11 Bor ed. 50 2,340 - 35 2 , 305 35 2, 305 Glo.ciBl lrift Hard., cl .:;nr J , s Sufficient suDuly f or hous e us o and 35 
head. stoc]+: . 

1 £.TE. 3 9 19 2 Jug 20 2,150 20 2, 130 Glacial cla;y Harl , clear D Sufficient for houso use . 

2 s-- 4 11 .. 11 11 J ug 20 2,1 20 - 24 2,090 23 2, 092 Gl acifl l s and. Ho.rl , clear, s T':Vo J t :1or 11:olls used far h0use and. s t.Jck . 
·ira l kal inc 11 

3 NE . 6 " 11 11 Jug 20 2,100 - 10 2, 090 20 2 , 030 Glacial sand , Soft, cleo.r .J , s Go)d supply during dr8ught. 
gr ave l 

4 !lr:'l . 7 11 II II Dug 33 2 , 115 - 4 2 ,111 33 2, 077 Glacial gravel ''Alkaline 11 N ~ater couid not be used . 3 dry holes . 

5 NE. 3 11 II " Due: 3 2, 150 - 5 2,145 3 2 , i42 Gl::i.cial s a11d , Soft, clea r j), s Sufficient supply . I 

~ 

gr3.vel 
0 s.,.. g " 11 II Du..g 12 2 , 120 - 3 2 , 112 12 2 , 103 Glacial gr avel Soft, clear D, s Sufficient sunol y . Another well 12 feet deep . 

7 N':i. 12 ., " 11 Dug 
~ 

2,150 r 2,144 Glo.ci3.l c l ay B:o.rd , cl enr, D, s Sufficient suno l y . CJ 'J 

"alkal ine " 
3 S"J. 12 11 11 11 Dug 14 2,130 - 4 2,1 25 14 2 , n o Glacial s and Soft, clear j) . s Suffici ent supnly. 

9 S'7. l o II 11 II Dug 23 2, 130 23 2, 102 Gln.cial clay Bard, clear D , s Int ermittent supply . Dry j n 'l'i n t er . 

10 S'J . 17 11 11 11 Du~ 26 2, 160 23 2, 132 Glacial sand Soft, clear D , s Suffici ent suppl y . 

ll SE. 13 11 11 11 Dug 13 2, 120 - 12 2 , 108 18 2 ,102 Glacia l quick- Ha r d , c2.ear D, s Suffici ent supply . 2 simila r 'J;elJ ". 
sand 

12 l\T?l . 13 11 II II Bored 20 2 ,115 - 12 2 , 103 13 2 ,097 Glacial s a nd, Soft, cl e.'.lr D , s Sufficient sup-cily . Ano t her so epnge well . 
gr ave l 

13 N:v. 20 n n II Bo r od 20 2 , 140 20 2, 120 Glncial clay Hard, clear D, s I nsufficient sunply . 

14 SE. 20 n II " Dug 20 2, 140 20 2,120 Gl ac i a l yellow Ha r d , cl o2r D, s 3ufficient sun~ly . 
sand 

15 SE . 22 11 n II Dug 10 2 ,050 10 2,040 G-lacial gravel Har d , clear , D Insuffici ent sun:;l;y . Another r.oll too 
''alkal ine " 11 a l kal i ne n for use . 

16 SE. 27 n " II Dug 25 2, 050 Glacial drift N Severql dry ho l es . 

17 S'J. 27 II II II Dug 23 2 ,050 Glacia l drift N Several dry holes . 

13 SE. 23 n II II Dug 16 2 , 070 2 2 ,065 g 2 , 062 Glacial sand , Hard, clear D, s Good sunply . -
gr ave l 

1 N:"l. 1 9 20 2 Dug 14 2 ,110 - 4 2,106 14 2, 096 Gl a cial grove l Hard, clea r D, s Suf ficient sup9l y . Another 14-foot we l l . 

2 N'.V . 2 n II II Dug 30 2 , 125 Glacial clay Ha r d , cl ear, I nsuffici ent ; su-pnly onl y us ed in wint er. 
"alkali ne " 

3 ~ . 4 II 11 II Dug 20 2 ,140 20 2, 120 Glacial gravel Hard, cl0ar D, s Sufficient supply . 

4 11.T\V. 5 11 II II Dug 12 2 ,190 - 4 2, 136 12 2 , 173 Glacial gr ave l Soft, cl ear D s Good su-ryp l ;v· of vra tor . , 

5 SE. 7 11 II 11 Jug 14 2,190 2 2,132 14 2, 176 Glacial gravel Soft, clear D, s Good su-pply of water . -

6 SW . 3 II 11 ll -:mg 14 2 ,155 + 1 2,166 14 2,171 Glac i a l sand, Soft, clear ' s Su.fficient suT'nly. JJ , 

gravel 
7 SE. tn II II II :Jug 1 2 2,100 - 3 2,oq2 12 2 ,036 Glacial sand Hara_, clenr , s Used by 2 f 2r-rcrs for sto cl •. Good su-p11 l y . 

11 a l kal i ne 11 

NOTE- All depths, altitudes, heights and elevatiOli!.S (D ) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used. 
given above are in feet. (#) Sample taken for analysis. 
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WELL RECORDS-Rural Municipality f .!. l _, ' - . 0 ' - ~- .- '--' - . -- -· . 
0 ........... .......... .......................... ... .. ........... .......... .. ......................................... 

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 (a bove sea Above ( +) OF WATER WATER WATER u Sec. Tp. Rge. M er. level) Below ( -) Elev. Depth Elev. Geological Horizon (in °F.) IS PUT 
Surface 

--------
3 SE. 13 9 20 2 Jug 22 2, 120 - 14 2 , 106 22 2 , QCo Glac i a l clay Soft, cl oar J ' s Suff ici ent sury~ly . 

9 S"E. 13 1t " " Bored 130 2, 120 Gl ~ c i al bl ue cl aJ N Jry ~1o le. 

10 ~~. 13 II 11 II Bo r od 36 2,140 - lS 2,1 22 36 2 , 104 N.nrino Sha l e Hard, cl o0,r , s Suffi ci ent sur.p l y . 
na l kaline " 

11 SE. 19 n 11 " ")ug 30 2 , 140 - 15 2, 125 30 2, llO Tu.s tcnd quick- Hard , cle3.r J , s Suffici ent su") r l y . Other we ll too "alkaline ~. 

sand 
12 NE. 24 n 11 11 Jug 1 2 2, 120 - 7 2, 113 7 2,113 Glac ia l sand Hard , cloo.r , J 

' 
s Suffici ent su:-nl ;v . Other vrell 25 foet d.eo-p . 

na l kalino 11 'J~g one ho l e 100 f eet dee~, dry. 

13 ~n . 2i:; ,, 11 11 ::m. ~ 14 2, 150 14 2, 136 Glacial gr avel W.:3. r d , cl eo..r J, s Suffici ent S'J..7'11l;y. 
0 

14 S""i. 23 11 11 11 Dug 20 2,lCC - 15 ? , 035 l :;; 2,035 Eastend quick- Hard , clear D, s S-c..ffici ant SUpDly . 
,,/ 

sand . 
15 ~r.7 . 31 11 11 II Bored 25 2,lCO - 17 2,os3 17 2, 033 Eastend sand Hard , cle.'J.r D, s Sufficient s-x?;Jly . Another similar well . 

15 N'J. 32 n 1t 11 Bored 5o 2, 100 N Dry ~1ol e . 2 other s 25 f ee t dee~ i ~ gl aci a l 
dri.ft . 

17 l'°'.E • 33 11 11 11 Dug 12 2,130 1 2 2, 113 Glacial clay Hard , clear D, s Insufficient supn l y . Also a 21-foot well 
77ithvery s rr.all su~-o ly of 1ta lkaline 11 •;;-ater . 

13 s-.-. 35 
,, 11 11 Dug 20 2, l OC - 15 ?.n34 15 2 , 034 Glncio.l d.rif~ Hard , 118.lk- D, '3 Suffici ent su~nly. 

a li ne 11 

19 NW. 36 11 11 11 Dug 20 2 ,100 - 14 2 , 03S 14 2 ,036 Glacial drift Ha r d , 11 3.1,-c- s Suff i cient sun~ly. 
a line fl 

1 : .- -:i 1 9 21 2 Bored 30 2, 250 - 25 2, 225 ')5 2, 225 Mar ine Sha l e Ha r d , cleo.r , D, s Insufficient su"9ply . 
"o. l kal i no 11 

2 NE. 1 tl " 11 Dug 12 2, 250 - 4 2 , 245 1 2 2, 233 Marine Shale Hard , cle'.lr, D, s Good su:i;rpl y . Drilled one dry hole 30 fe et deep 
11 '.l l knlino 11 

3 N1V. 4 11 11 11 Dug 15 2, 500 - 12 2,435 12 2 , 433 Glacial gravel '9:D.rd , cl ea r N Tell filled i n . :fodium SU"?"?lY b '3 for e drought. 

4 w:v . 4 11 " 11 Dun- 15 a , 500 - 1 2 2, 433 12 2,463 Gl acinl gr 2vel Hard , cl ea r , D, s I nt ermi t tent sun~ly de"? ends on r a infa ll. 
0 

11 a l k nline n 

5 S''ll' 5 " ... " 11 Bor ed 20 2 , 470 - l o 2 ,454 1 5 2 , 454 Gl acial bl uo cla.; Hard , cl ear D I I nsuffic i ent suunly for house . 

6 S':V. 5 " " 11 Dug 1 2 2, 470 rl 2 ,452 ? 2 ,462 Glac ial gr avel, Hard. , cl GD.r , s "'!aters G.b out 15 head stock usual ly . - 0 0 

clay 11a l koline 11 

7 
~ 

" 0 " " Bored 29 2 , 470 Glacial clay , D, s I nsuffici ent su~?ly. 

sand 
e SE. 7 11 " It Dug 13 2, 510 - 12 2,49 5 1 2 2 ,493 Glacial gr avo l H'.:1 rd, clear , s Stock ·,-;i ll not dr i nk t he water. TVTo dry hol es 

11alkal i ne " 14 and 15 f ee t deep . 
9 NE . 7 " 11 11 Bo r od 25 2, 460 - 13 2, 44 7 25 2,435 Glacial sand Hard, clear , 42 s Good su~Dly , poor quali ty. Another 35-foot 

"o.lknline " well o.nci s ev eral dr y hol es . 
10 S"E . 12 11 " 11 Bo r od 50 2, 230 ~1Iar ine S"b.ale Har d , salty, N Wat er unfit for use ; well filled in. 

bitt er , "o.1 - I 
kalino 11 I 

11 SE. 12 " 11 It Dug 13 2, 230 - 14 2 , 216 15 2 , 215 rfarino Shal e Hard, cl eo.r, s Suf fici ent for only 4 head stock. 
bitt er, 11al-
kalino 11 

12 SE. 12 11 " 11 Dug 10 2, 230 - 15 2, 215 15 2 ,215 Glacial sand Hard, cl eo.r 
421 

D Insuffici ent su:ouly on quarter. 

13 NE. 12 " 11 " Dug 30 2,1 85 - 25 2,160 25 2 , 160 .Ma rino Shal o~ Hard, "0,lk- D, s I nt onli ttont s1_i_·~:nly. Ano t her s imilar r.ell 
I sand aline ll,yel l -

I 
waters 30 head stock . 

I I 
s I 2 . 234 

ow s edi ment I 14 1r:; . 12 11 tl 11 Dug l o 2, 240 
~ 

I 2 , 2341 Gl aci a l sand Hard , iron, I - 0 ! I s I Laxative . Insufficient su~~ly . ,., 1 t:'I ..... .,... - - -~ 

NOTE- All depths, altitudes, heights and elevations (D) Domestic ; (S) Stock ; (I ) Irrigation ; (M ) Municipality; (N) Not used. 
given above are in feet. (#) Sample taken for ana lysis. 
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WELL RECORDS- Rural Municipality of ............. ~~9~.~.9P ....... '.~9 .. : .... §9 .. i .... §~::'.0Ar.:?.;p;7!::1I.{~ ...... .. .... ... .... .... .. . 

I I i HEIGHT TO WHICH I I I ! I LOCATION PRINCIPAL WATER-BEARING BED I i TEMP. I I WATER WILL RISE I USE TO I TYPE DEPTH ALTITUDE 

I 
WHICH WELL OF OF W ELL CHARACTER OF YIELD AND REMARKS 

No. WELL WELL (above sea Above ( + ) OF WATER WATER I WATER 

I 
>i Sec. Tp. Rge. Mer. level) Below( -) Elev. D epth / Elev. Geological l'Iorizon (in °F .) IS PUT 

S"!J.r face 
I I I --- - - - -- I 

I 
I ' 

I I 
I I 

15 NW. 13 9 21 2 Dug 14 2 ,140 - 11 2 , 129 11 2 , 129 ~brine S h:il e\. Hard , cl e3.r , D, S I nsuf ficient su~~ ly for 6 horses. 
"a lkaline" 

16 NE. 13 " II " Bored 50 2,150 - 15 2,135 50 2 , 100 Mari ne Shale Har d , clear, 43 s Go od suppl y ; ~aters 15 head stock . 
11a lkaline 11 

17 NE. 13 " " 11 Dug 15 2, 150 - 3 2 , 142 3 2 , 14 2 Gl '.3.c i a l sand Soft, clear D Sufficient sunu l y f or house. 

13 SE. 14 " It It Dug 3 2,270 - 3 2 , 262 3 2 , 262 rbri ne Shal e._ Ha rd, iron , 42 D, s Ano t her well for hous e . I nsufficient. Sunply . 
cl ear of hnr d , s eepage water. 

19 SW. 16 " 11 11 Dug 16 2,500 - 9 2 ,491 lo 2, 484 Glac i a l fine Ha rd, cl ear, D, s Strong supp l y . 
sand iron 

20 mv . ll 0 11 II " Dug 4 2,500 0 2 , 500 4 2 ,495 Glacial grnvel, Hard , clear, D ,S No i.o.forr:iation. 
fi ne sand iron 

21 SW. tL 7 It II " Dug 9 2,500 - 5 2 ,495 5 2 ,495 Glac i a l sand , Ha r d , iron , D, s Suffi cient suppl y for hous e and 30 head stock . 
gr ave l cl ear 2 similar Tiells. 

22 NE. tL 7 " tl 11 Dug 2 2 , 430 0 2 , 480 2 2 ,4 78 Glac i al fi ne Har d , iron , s Ver y good supply . 
sand. cl ear 

23 1'T'.V . tL c3 II 11 11 Dug 3 2, 4 75 - 3 2 ,4 72 3 2 ,4 72 Gl ac i Dl blue Ha rd D, c; Suff i cient for house uso . 
clay 

44 24 SE . 0.9 It It " Bo r od. 45 2 , 510 - 31 2 , 4 79 31 2 , 4 79 Gl ac i a l sand , Ha r d. , c l e::i.r, s 'V~lt er s 30 head. stock. Also t wo dry l1ol es 90 
gr avel "a l kaline " a nd 60 f eet deen. c 

25 NW . ll 9 11 " " Dug 12 2,470 - 10 2 ' l• ::;(' 12 2 ,453 Glacia l gravel, Ha r d. , cl e::i.r , D, S Suff ic i ent fo r househo ld. 
s and iro n 

26 SE. ~l It 11 ,, Dug 20 2 , 415 - 17 2 ,393 17 2,393 Glacial fine Ha rd, clear D, S Al nos t suffi ci ent for 20 head stock . Also 1 
sa nd dry ho l e 30 f ee t deep. 

2 , 240 4 2 
r • 

27 SE. ') ~ 11 " 11 Dug 13 - 11 2, 229 11 2 , 229 Gl acia l gr avel Ha r d , clear, s ·7c-vtffS bO head s t oclc easi l y . Spri ng at bottom 
11 a l kaline u of s l oue a l so. 

23 SE. ~2 11 It " Dug 13 2, 240 - 11 2 , 229 11 2 , 229 Glac i a l gr avel Har d , clear, 42 D Good sui:rp l y fo r hous e us e . 
"a l kaline " 

2Q NE. ~4 " " II Dug 16 2,140 
/ 

- 4 2, 13 6 4 2 , 136 Mari ne Shale_ Hard D, S, I I nsuff i cient supply. 

30 NE. ~4 " 1t " Duu 21 2,140 - 4 2 , 136 21 2 , 119 Gl acia l gr avol Ha r d , cl 8ar 42 D s, I Waters 23 heci s t ock and gardens . 0 ' 

31 NE. ~q " " 
,, Bo r ed 30 2,140 Marine Sha l er Ha r d , 11 aEca- N Not usabl e . 

li ne 11 , cl ear, 
salty 

32 :mv . ~4 " 11 ,, Dug 19 2,140 - 19 2 , 121 19 2 ,1 21 Mari no Shal e Soft , cl oar N I ntermittent sunnly . Al so t 'T"O other a.r y holes 
14 and 13 f oot deen. 

33 SE. ~6 " " " Dug 16 2,140 - 13 2, 127 l o 2 , 1 24 CTl ac i a l ? Ha r d , cl ear, D, s Sufficient for house and 3 ho r ses . 
good quality 

34 N'T. . ~3 " " 1t Dug 13 2, 255 - 15 2, ?40 13 2, 237 Glac i a l sandy Ha rd, clear, 4 2 D, s Al s o 2 s i milar r.ells, one suppli es house and 
clay iro n other Tintcrs 10 head s tock . 

35 NE . ~9 II t1 " Dug 16 2 , 250 - 13 2 , 23 7 13 2 , 237 Glacia l clay H'.lrd, cl ear, s Coul d m1 t er 20 head s t ock . 
iro n 

36 NE. BO tt tl t1 Dug 4o 2, 230 ~ 37 2 ,243 4o 2, 240 Gl acial gr avel Hard , clear D, S Sufficient for household and. 20 head stock . 

37 NE . 31 11 t1 11 Bo r od 6a 2,230 So 2 , 170 l}lac ial blue Har d , c l ear, s Good. s'J.?1J l y ; ~ater unfi t for human consUJil9-
clay "a l kali ne 11 t io n . 

33 SW. B2 " II f1 Dug 24 2 , 225 - 14 2 , 211 24 2 , 201 Glacia l gr ey 4 2 D, S Wa t ers 25 head s to ck . Al s ~ . 3 t est ho l es. 
sand Hard, cl oar Struck '.;a tor nt 20 f ee t. 

39 S"E . B3 " tl f1 Dug 25 2,215 - 5 2 ,210 20 2 ,195 Gl :J ci a l s and, Hard , cl o:i.r, D, S, I '\Taters 100 head s to c~c and gar den . 
gr ave l iron , 11 3.l k -

a linc " 

NOTE- All depths, altitudes, heights and elevatioRs (D) Domestic; (S) Stock; (I) Irrigation; (M ) Municipality; (N) Not used. 
given above are in feet. (#) Sample taken for analysis. 
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WELL RECORDS-Rural Mu nici pali ty of... ........... )O.;J,'.r.QH .... .;ro ...... ~s ....... $.,~~.;:~~:~.0.::13::-::.:\:.~ .... : ...... .. ............ . 

I I i HEIGHT TO WHICH l I I ! I 
LOCATION 

i ! TEMP. , 
I 

WATER WILL RISE I PRINCIPAL WATER-BEARING BED USE TO 

I TYPE DEPTH ALTITUDE I 
WELL 

OF OF WELL I I I I CHARACTER OF WHICH YIELD AND REMARKS 
No. 

74 WELL <•""•«• Above ( +) I i 

I 
OF WATER WATER ' WATER 

I 
Sec. Tp. R ge. Mer. WELL lcvell Below ( -) .IL!ev. Depth 

1 

Elev. Geo!ogical Horizon (in °F .) IS PUT 
S!!r£ace 

-------- ' ' I 
I ' I ' 
I I 

I 

I 
4o SE. 34 9 21 2 Dug 20 2, 160 - 15 2 , 14~ 10 2 , 150 Glacial gravel , Hard, clear, i'J Unfit for US G . Another similar ?.ell 13 f ee t 

Marine Shal o iron , "alk- dee? us ed by four head stock . 
a line " 

41 s·,-;. 34 It It It Dug 20 2 , 215 - 16 2, 19' 5 2 , 210 Glacial sand Har .i , clear D, s Insuf fic ient supply. 

42 S"J . 34 " It It Dug 20 2 , 215 - 15 2 , 20( 5 2 , 210 Glac i a l sand Hard, clear s I nsufficient supply. Only waters 4 head stock. 
Also S dnr holes , some in Y.arine Sha le series_ 

43 NE. 35 II II It Bored 30 2, 100 - l o 2 , ost 16 2 , 034 )~B ri ne Sha l e Har d , bitter , N Unsuitabl e for use. 
salty, ttal~:-

44 NE . 35 tt It It Dug 13 2,llO - 11 2 , 09< ll 2 , 099 ali ne " 
43 Has wa t ered 60 head stock. Glacial s and Soft, clear D, s Several dr y holos. 

I 

45 Marine Sha l e 
'. Har d , clear D Suffici ent for domestic use only . NE . 35 t1 II " Dug 12 2 ,100 - 9 2,09 9 2 , 091 

"alkalino 11 

46 s-:-;. 36 It It II Due; 13 2 , 135 - 14 2,1 2 14 2 , 121 Glac i a l sand Hard , clear D, s, I ~ater s ov er 4o head stock. 

• 

-
NoTE- All depths, altitudes, heights and elevatiolls (D) Domestic; (S) Stock; (I) Irrigation; (M ) Municipality; (N) Not used. 

given above are in feet. (#) Sample taken for analysis. 
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