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GROUND WATER RE SOURCES OF THE RURJJ., MUNIC IP.l'i.LITY 

OF YJ'OOD RIVER, NO. 74 

SLSICATCHEWAN 

INTRODUCTION 

Lack of r a i nfall during tho ycurs 1930 t o 1934 ove r 

a lnr ge part of the Prairie Provinces brousht about an acute 

shortage both in tho larg.:)r supplies of surface wate r usod 

for irrigat i on and tho smaller supplies of gr ound water 

r equired for domestic pur poses and for stock . In an eff ort 

to r elieve tho serious situat i on the Geological Survey 

began an extensive study of tho pr ob l em from tho standpoint 

of domestic uses and stoc k r ai sing . During tho fi el d season 

of 1935 an a r ea of 80,000 squar e mile s, compris i ng all that 

part of Saskatchewan south of the north boundary of township 

32 , was systematicalJ.y examined , records of appr oxi mate ly 

60 , 000 wells wer e obtained , and 720 sn.mple s of wate r wer e 

collected for analyse s . Tho facts obtai ned have been 

classified and the informn.ti o~· perta i ning to any well is 

r eadily acce ssible . Tho examinati on of so l nrge an ar ea 

and the inte rpretati on of the data colle cted wor e po ssible 

because tho bedrock geol oey and tho Pleistocene depo sits 

had b een studied previous ly by Mc Learn , Warren, Rose , 

Stansf i eld, Wickenden, Russell, and others of tho Geol ogical 

Survey . The Department of Natural Re sources of Saskatchewan 

and loc a l well drillers ass i sted considerably in supplying 

sever a l hundr ed we ll records. The base maps used were 

supplied by the Topographical Surveys Branch of the Department 

of the Interior, 
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:?ublication o~ Results 

The essenti al information pertaining to the gr ound 

wa'c 9r c onditions is being publ:l.shed in rer•ort.s, one 11eing: issu8d 

fer ea.ch mu.nioipc..lity , Gq1i1-js of these reports n.rn boing sent 

to the se-::ret'.3.ry t r eaaur<:r:.; of the :r.n:tnicirul ities n.nd to certain 

by rasidonte:; o~ the· mu ... u:i.cipn.lilt:iita or by other pornons , or they 

Economic G0ology, Dopar-C:mcnt of Mines, Ottmvr:i. Should anyone 

r equire more dr5ta.iled information than tl::at contained in tho 

r el'.)orts such :::.dditionnl inforra:.:.tion a.s th0 Geological Survey 

possesses car1 be obta ined on application to th-0 director . In 

i:ru:Jdng such reque st tho applicant should ind:i.cate tht' exa.ct 

location of the arec, by givhir; tho quo.:cter section, t ownship, 

r e.1~ gc, ttr ... d meridian concerning v1hicl1 ±'11rther information is 

desired. 

The reports are written principally for fo.rm 

r u:> idents , municipal 1)odie s, and vroll drillers ·who ar e oither 

rl ~w:ming to sink new well::; or to deepen existing wells . 

1'echnico.l terms used ~.n th<:: r c;ports ar'.'l dofined in the glossary • 

.Ar1yone dos:i.rinr; information about ground vro.ter in 

·o.ny-pa.rticular locality · should r ead first the part dealing 

with the muxi.icipality o.s o. wli.o l e i n order to undcrstan<l more 

fully the part of tho -rcport-tbat-deals ·with. the pla00 in 

which ho is int (~rested . At the ::;rune time he ahould study tho 

two figures a.GcompanyinG ths report, Figura 1 shovrn the 

surface and "bedrock geology as relo.ted to the ground water 

supplyJ o.nd Figure 2 shows the relief and the location n.nd 

t ype of wat0r Yrnlls. Relief is shown by li::-ie r, of equal 

el c;ration called ttcontours 11
• The elevation abov e sea- level 
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is given on somo or o.11 of tho contour lines on the fir;uro. 

If ono intend:::: to sink ~ we ll aad wishes to find 

the approximate depth to a vmtcr-t ·x.i.ring r.orizon, he mu st 

l cr.i.rY1: (l) the elevation of tho site, n.nd (2) t1:n proba.blo 

rJlcva.tio:r:. of thG water-b eo.rinf bed . Tho ol svation of tho well 

site is obtained by marking H;s position on tho r.ia;:i, Figuro 2_. 

and estim8.tinc its e l ev ation wj_th respect to the t•·rc ·:::oni.~our 

lines botvreon ·which it lies and who::;e •3 l evations o.rc givo on 

the figur e . liVhere contour lines are not shovm on th'9 figure, 

the olovations of adjacent wolls as indicated in the Table of 

Woll Records accompanying each report can bo used . The 

approximate Glevation of the vm.ter-bea:r-ing hori zon at the well-

site can be obtained from the Tab l o of lfvell Records by not i ng 

the elevation of the wn.tor-bcaring horizon ir~ surrounding wells 

and by estimati ng f rom these known e levat ions its e l evat ion 

1 
at tho we11-::d.te.- If the wr.tcr -b00.rinp.: horizon is in bedrock 

tho d c:;:ith t o w·ater can bo ost ir:1atod fai rly accurately in this 

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

such as gravel , roand, clay~ or glucial dobris , hovn:;v er, th0 

\ 
estimated e l evation is less reliable, because the wator-bco..ring 

horizon :may be inclined, or mr1y b0 in l ensos or in sand bods 

which may lie at various horizo:'.:1.s and may b<J of small l a tcraJ. 

extent . In calculatint; ·!~ho depth to Ymter, car e should be taken 

that the vre..ter-bearing horizOl'.ls solectod from the Table of Well 

Records b e all in the srune gcolo<;",ical hor i zon e ither j _n tho 

glacial drift or in tho beJ.rocl:. From ·the data in .tho Tablo 

1 If the well-site is Ee<n~ the ec g e of t h e municipality , 
the m:.~r 'lnd reriort a ea.ling with the ad,i oining 
municip1:1li ty should. 'oe co::i.sul ted. i:i order to obtain the 
nee ded information P.hout nearby wells . 
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of '/foll Records it is a l so possible to f'or:r;i some i dea of tho 

g_u8.~' .;_ty ~.nd qun.nti:y of the 'i,ater likely to be found ir. "chc 
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GLOSSARY OF TERi~S USED 

Alkaline. The term "alkaline 11 has been a-pulied 

rather loosely to some ground- waters . I n tho Prairie 

Provinces , a ·;rat er is usually describ ,3 d as 11alka line 11 7lhen it 

contai:r_s a l arge amount of salts , chiefl y sodium sul-ohate and 

magnesium sulr,ihate in solution . Water that tastes strongly of 

commo n s9.lt is described as 11 s a lty 11 . \1any "alkal ine 11 waters may 

be us ed for stock . Most of the so - called "a lkaline " ·rraters are 

mor e co rrectly termed 11 sul1)hate w '·.ers 11. 

Alluvium. Deuosits of earth , clay , s ilt , sand , 

- grav el, and other material on the flood-~1ains of modern streams 

and in lake beds . 

Aquifer or Water-bearing Horizon . A water-bearing 

bed, lens, or ?Ocket in unconsolidated deposits or in bedrock . 

Buried pre-Glacial Stream Channels . A channe l 

carv ed. into the bedrock by o_ st r eam beforo th<, advance of the 

cont inental ice-shee t , and subs0quently either partly or whol ly 

fille cl in by sands , gravels , and bouldGr cl ay deposited by the 

ice-sheet or l ater agencies . 

Bedrock. Eodrock, as here usod, r efers to uartly 

or wholly consolidat ed deposits of grav e l , sand, silt, clay, and 

marl that are older than the gl acial drift . 

Coal Seam. The same as a coal bed . A deuosit of 

carbonaceous 1L:tt erial formea. from . -.e r emains of ulants by 

part j_!:l l decoo.roositi on and burial. 

Contour . A line on a map joining yoints that have 

the samo elevation 2bov e s oa- lovol. 

Continental Ice-~heet. The great ice-sheet that 

covered most of the surface of Canada rna.ny thousands of years 

ago . 
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I 
cJ >ro.r o.ti!l[ L~vrJl or g-:;n'.; ly al o;:i inf~ 8.ror,;:; . 

:Lr f l ood, 

conto.in:~_ug boulde:::-s forr.1s }:''.1.rt of the drift a!ld iR r e f e r red 

t c a::; gl acial till or boul r.'·3r c l ay . Th0 g- l c~c ial dri f t 

occurs in s ev e r a l form;:;;: 

(1) Ground Moruirc'3 . A ooul clor dc.y or t ill pl a i n 

(inc ludo c ~.r eG.s v;here the gl::i.c ial drift ic -;;er~{ thh i and the 

s1. rf8.ce U,.'1.8V(:m)' . 

(2) Tor minul Mor a i!J.8 or Mor a i ne . A hilly trt'-.ct 

cf count r y for med by r; laciu.J. t.lri.ft thc.t was lai d down o..t 

t: 1e mar f;in r-f tho continental i ce-shcwt ~ur ing i ts r et r eat . 

surface chc.r acto:r i ;:ed ·by irr 9gular hills and undr n. irwd 

dol t a s for med by str oo...'1w ·that sue d f r on th0 cor.t i ncntC1.l 

i ce - sheet o 

(4 ) Gl o..cial Lake Deposit s. Sn.nd ltiad clay p l a ilu: 

f ormed i n g l acial J. o.ke s tlurinr; the r etrt;n.+, of the i ce.- slv~et. 

Grotmd Water. Sub - :::ur f'acn 1·1;11.tor-, or vrater thc..t 

uc0\;r s be ] ow th<:, ::mrfc,c;o of the l:~nc~ . 

Hy dr ost a-C i c Pr o:..;sur c. The pr ossur 8 that causes 

vrn.tor in n. wolJ. to r i :::e :.cbo'.-·3 the point o.t whi ch i t ii:: struck. 

I:m.por vicu.s o:r Irr~pormes.b l 0 . Beds , such e.s f i ne clays 

or si1al e , o.ro cm1si dcr ed to bo i"npe r vious or impermeable v;hen 

t:::.ey do not per mit of -i~ht;; porceptibl e pas •-lD.f;O or movement of 



they pe::'.·mit of the p 0 rceptib ~ · po.::>s8.go or movement of g r oti:nd 

water , a~ for exc.mple po r u1.1s c:-:tnJs , g r~·vel , and s rr1dst,me . 

before it was covered by the continottal i ce - sheet . 

by the agGncies of w~ter imd wind sinco the disap pentanco ot 

the continental ic e - shoat . 

of alluvium and glacial :lr:i.ft ~onsisti ng of l oo s e &r,.n d , 

gr~vel , clay, and boulde r s ~at ove rlie the bedrock . 

Wo.~_o_2: __ }ilblo . The upp ~c r limi t of tho p2.rt of the 

g r o1rnd wholly s:i.turntud with w::i.t 01· . This IU'-Y b e v a ry neci.r 

t he surface or many f oat bal ow it . 

Wells . Hole G suYJk into tnu e:irth so o.s to r each a 

supply of wo.t e r . Wh e n ri.o wo.ter is obtnined thi:;y ur"' r e forred 

t o as dry halos . WEJll f:i i n wJ1:' ·h 1.'!atGr is c nco!mt e r ed a r e of 

three clas s es . 

(1) Wells in which the wate r is und e r suf fici ant 

pre ssure to f low abovo t he su rface o f the g round . TI1use o.re 

(2) Wells ln which tho wo.t e r is under prussure but 

does not ris e to thu surfac e . Thos e wulls r:-tre call e d .Non -

(3) Wel ls in which th~ wate r do0s not ris e above 

t h0 w:tt or to.blo . Th ose wells o.re c c:. ll ed Non - Artcs in.n We lls . 
-~---------
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NAMES AND JESCRIPTIONS OF GEOLOGICAL FORMAT IONS, REFERRED 
TO I N THESE REPORTS 

iVood rfountain Formation . Tho nrnne F'' i ven to a s eries of 

gr avel and sand bGds which have a maxi r:rum thi ckness of 50 f eet , 

and whi ch occur as isolated ·Jatches on the highe r -::ia.rts of Wood 

mount a in. This is the youn~est bedr ock f or mat ion and, where nr e-

sent' c)VOr li es the Ravenscrag formation . 

Cy-press Bills Formati on . The name given to a series 

of con""lomerat es and sand bed.s which JCcur in the southwest corner 

of Sas"k:e.tche·qan, and r es t u'Jon the -~· venscraG or older formati ons. 

The f orma tion is 30 to 125 f oe t thick. 

Ravens crag Formati oh . The name given to a thick seri es 

of light-coloured sandstones and shal es containing one or more 

thick 1ignit e coal seams . This fo r mation is 500 to 1,000 f eet 

thick, and covers a lar;e part of sout he r n Saskatchewan. The ~ri n-

cipal coal i e)osits of the provi nce occur in this forma t i on . 

iVhit emud Formation . The name given t o a s eri es of 

white , s rey, and buff col our ed clays and sands . The f ormat io n is 

10 to 75 f ee t thick . At its bas e this f or mation gr ades in ulaces 

into coarse, limy sand beds havin~ a ~aximum thickness of 4o f ee t. 

Eas tend For mat ion. The name given to a ser i es of fine-

grained sands and si lt s . It has been r ococnizod at var ious 

l ocali ties over the scuther n l)art of the •)rovince , from the Alberta 

boundar y east t o tho es carpment of Mi ssouri coteau . The thickness 

of tho formation se l dom exceeds 40 Lot. 

~ earpaw For rration . The ~ear,aw consists mo stly of in-

coher ent dark ~roy to dark br o1mish -:rr ey , ·1art ly bentonitic shales, 

'.'leatherin2; light gr ey , or, i n places \7hore much iron 
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i;; present, buff. B.::cls of sand occur :i.n pla.c .3;; ir: the 

l ower po.r·i; of tne f orur.+,iort! It forlr:w the uppc:>rmo Gt bedrock 

f on::at:tcn ovor much of "'.<ribstorn c,:nu southwor.rl~er:'.l Saskn.tcl:..swc..n 

'.!.'ho I::elly Rivn consis-Os 

n.n.d co~l .. r~"'ll u~derlies 

t !'l :) B0nrpc..vr i:n the wo:3tcrn po..rt of thu area. . 

ar c'.l. of tra:r:citio:-:. Le the western h:ilf of t 1-, ,, area whero 

t:iw BelJ.y River is nostJ.y ,chinner th::m it i s to the west 

a.::.i.cl iYJ..cludes mn.:r.irt!.l :?ion.0s . In. the soutlwre st srr~ c orncr of tho 

This series cf beds consists 

of dark grey to tiark brown:!. ch l~rey, plastic snc..les, and 

unc:erli0 s the ce.ntr8.l n.nd northoa.storn pn."rts of' Sasko..tchewe.n . 

It includes bed3 ecpiivalont to th•.') Bea:::-paw, Belly RivE>r , and 

oldor formn.tior,s tna.t un(!.orlie the western po.rt of tho o..reo. . 
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WATER-BEi'RING HORIZONS OF THE MUNICIPALITY 

The rural municipality of Wood River covers n.n ar ea 

of 324 square mi l es in tho southwestern part of Saskatchewan. 

It c onsists of nine toWhships~ described a s tps4 7, 8, and 9, 

ranges 4, 5, and 6, W. 3rd mer. The centre of the municipality 

lies 51 miles south and 47 mi l es west of Moo se Jaw and approx

imate ly 15 mi l es south of the town of Gravolbourg. 

Tho ·weyburn-Lethbridgo bro..nch of tho Cn.no.dian Pacific 

rai lway runs a cro ss the nor th-central part of tho municipality. 

The town of Lafleche is situated on the ro.ilwny in soc . 6, tp. 9, 

range 4, and tho villase s of Woodrow and Me lo.val are on tho so.mo 

lino , located 7 miles wost m.' 6 miles east of Lafl eche , 

respectively. Several, small , n ortherly flowint; , intermittent 

str earns converge in the south-central part of this municipality 

to form Wood river, which flows in a meandorin; course northward 

through a broad, shallow val l ey n.nd l eaves the municipality near 

tho centre of the northern border. Lynthorpe cr ook , the main 

tr ibutary, flows from Twelvemile l ake to tho southeast of thi s 

area and joins Wood rive r in tho nor theastern part of township 7, 

range 5. Many l ow,marshy flats lying at an approximate e l evation 

of 2,400 f eet above sea-level occur along the river valley. Away 

f rom the valley the ln.nd surfac e is a gently rolling plain, 

ris ing to for m l ow, broad topped hills with e l evat ions net gr eatly 

exceeding 2,500 feet in the interstream areas . The most 

promi nent topographic f eature of tho area is a long, narrow hill 

that rises to e l evations exceeding 2, 550 feet , and that extends 

in an east -west direction th ·.iugh the south-central parts of 

townships 9, ranges 4 and 5. Tho southern slope s of this hill 

are in places quite steep and de·eply dis sooted by many small 

coul~os. The northern and western slopes arc more bradual . 

The topographic map available of tho six southern townships is 

not in sufficient detail to indicate more than the b r ead 
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variations in tho r oliof J but tho throe northern t ownships have 

boon mapped in mo r e detail o.nd tho c ontours as dr awn on tho 

northern part of Figur e 2 , of tho mn.p acco:opanying this r epor t , 

a.re more accurate than those in tho south. Wood river flows 

throubhout a ll out the drie st years and pr ovi des a supply of 

wate r for tho st ock of nearby r es i dents . Lynthorpo and Pinto 

creeks and the smailor tributary stream generally c ontain water 

only in tho spring and ear ly surmnor , and , c on sequently J provide 

supplies for stock only durin , · those seasons. 

Conside r ab l e d i ff iculty has boon experienc ed i n 

ob t a ining adequate supplies of water in tho central part of 

this municipality. Many r o sidonts have boon obliged to 

excavate dui;outs or build small dams in c ouleos in or de r to 

conserve sufficient s urfac e water t o moot stock r equirements . 

In small areas , however , condit i on s o.ro bettor and wells sat isfy 

tho local demand. The water-bearing bods i n this muni c i pal ity 

occur in tho unc onsolidat ed Recent deposits that occur a l ong tho 

cr eek valleys, in the glacio.l drift that cove rs tho i; r eator part 

of the a r ea, and t o a mor e limi ted extent in tho bedr ock forma

t i ons underlying the drift. Impervious clays f orm a lar go part 

of the unconsolidat ed depos its, and account for tho difficulty 

of gett ing wat er in some areas . The l imited areal extent of 

many of tho pr oductive aquife rs, and the l ack of pr ec i pitat i on 

in r ecent y ears nece ssary to pl enish former l y existing supplies 

are other contributary fac tors . 

Water - bearing Hor izons in the Unconsol i dated Deposits 

Recent f l ood-plain deposits c ons isting of sands and 

si lts, and more occasionally gr ave ls, oc cur in thicknossos rare ly 

exce ed ing 30 f oot a l ong the vall ey s of Wood riverJ Pinto and 

Lynthorpe creeks , and sever al smalle r tributary streams . Thinner 

dopo si ts of Recent sands and silts washed down into some of the 
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valleys occur in tho northe r n townships of tho munic i pQlity . 

Soepn.;o woiis in tho depos its al ong tho stren.m.s provide nearby 

l'esidents with water suppl i e s for domest ic r equirenonts during 

those soQsons of tho yeQr when tho streo.ms a.r e flowin; . Srn>to 

of these we ll s st rike pockets of so.nd and grave l thn.t yie l d 

throushout the year sufficient quo.ntities of ;ood wn.tor to 

supply both household n.nd stock requirements. The Recent 

de posits in tho val l eys i n tho nor thern townships collect 

surface waters, and shallow we ll s in a f ew pln.c os obtain from 

them adequate domestic supplies . 

The gl acial dr ift '• s de po si tod mn.ny thousa.nds of 

years ago by a gro~t continental ice - sheet that advanced 

southwesterly over Saskatchewan and upon moltinG gradually 

retr eated to the northeast. As this ice-sheet advanced and 

retr eated it deposited upon the bedrock surface an irregular 

layer of boulder clay or till composed essentially of bluish 

grey, plastic clay through which are scattered boulders of 

varying sizes , and occasionally beds or pockets of stratified 

sands and gravels . These latter, porous beds are generally 

water bearing. The upper 20 to 30 feet of the drift has 

weathe red a light buff to yellowish brown and is generally 

more porous t han the lower, more compact boulder clay . At 

p laces whe r e the retreating ice front paused for any consider

ab l e period of time a general l y thicker and more porous type 

of boulder clay termed "moraine " was l aid down . The morai ne 

in this municipality is conf ~ ed lar gely to the areas of higher 

r elief , and is characterized by a rolling land surface with 

many low knol ls and ridges and intervening undrained depressions 

in cont r ast with the f l at prairie l and of the till - covered areas. 

Waters formed by the melting ice gathered in depressions 

i n the lower lands and formed lake s . Fine sediments were carried 

into these lakes and on settl i ng formed a layer of compact lake 
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clays . The site of such a former glacial lake is now evidenced 

by the presence of bluish grey lake clay covering a wide area 

a long the valleys of Wood river and Pinto creek in the south

western part of the municipality . A more sandy phase of this 

lake deposit extends along the bottom of Lynthorpe Creek valley . 

Further e vidence of the action of waters issuing from the ice 

is to be seen in the deposits of glacial outwash sands and 

grave ls that occur in narrow areas on the upper valley slopes 

of Pinto creek in township 8, range 6. The areal extent of 

these different types of dep ~ its i s indicated on Figure 1, 

of the accompanying map. 

The thickness of the glacial drift increases from 

the eastern to the western side of the municipality, but shows 

considerable variation within limited areas. It is known to 

be only 30 feet thick in some places , but is 150 feet thick 

in nearby a r eas . Such variations as are known to exist are 

discussed in the sections of this report dealing with the 

individual townships . 

The differences in character in the different types 

of unconsolidated deposits cause corresponding variations in 

the quality and quantity of water found in them . Generally, 

glacial outwash sands and gravels, being porous and not contain

ing inherently large amounts of readily dissolvable mineral 

salts, form r eliable sources of water supply . In this munici·· 

pality only two wells are re ';· irded as having been sunk into 

the se deposits, and only one of these yields a satisfactory 

water supply. However, it is believed that thorough prospecting 

of the deposits will locate other pockets that will yield at 

least sufficient water for domestic needs and for a few head of 

stock . 

The glacial lake clays are l a rge ly impervious, and 

little or no water can be obtained from them . However, in this 
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area water-bearing sand and gr avel l enses and pockets occur 

~airly continuously be low tho clays at depths of 10 to 40 

feet below the surface , o..nd provide supplies that ar e generally 

adequate fo r stock r equirements. The water obtained unfortun

ate ly is almost invariably hi 11ly miner a lized and only in a few 

pl ace s can it be used fo r household purposes . In some pl ace s 

the content of mineral salts is so high as to r ender the water 

unfit even for stock use . 

The bou lde r clay forming the gre at er part of the till 

and moraine deposits is generally too impervious to f orm a 

re servoir for mor e than small seepages of ground water . We lls 

sunk into the boul der c l ay yie l d a water that is so highly 

char ged with sulphate sa l ts in soluti on as to be undrinkable , 

and it may be unfit for stock use . Sand and grave l beds or 

pockets scatter ed through the boulder clay provide the water 

supplies in the drift-cover ed ar eas. Due to the ir irre gular 

d istribution in the boulder clay they are located only by car eful 

prospecting, a s there is usually little or no indication at the 

surface of thei r pr e sence a t depth . Shallow we lls are gene r a lly 

be st located in depr es sions c . at the ba se s of slopes . The 

surface r e lief has l es s bearing on the distribution of the 

deeper pockets. Gener a lly, sand and gr ave l pockets are more 

widespread in the moraine than in the boulder clay and, 

consequently, water supplie s ar e as a rule more easily located 

i n the moraine-cover ed area than on the till plain . 

In many parts of Sa skatchewan so..nd beds occurring at 

the contact of the boulder clay and the underlying bedrock a r e 

sources of ground water . Only in isolat ed places i n this 

municipality has this horizon been found to be productive, and 

generally the drift overli es the sha l es of the Bearpaw format ion 

without intervening porou s b eds. Places whe r e wate r supplie s 

ar e be ing obtained f rom the dri~ bedrock contact wil l b e discussed 

under the sections dealing with the i ndividua l townships . 
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Wate r-boo.ring Horizons in tho Bedrock 

Two bedrock formo.tions , known n.s tho Eastcnd and 

Boar pn.w f ormo.tions , immcdi o.to l y underlie tho gl ac i a l drift i n 

di fferent pn.rts of the municipn.lity. Whor e pr esent the Eastend 

overlie s t ho B e~rpo.w; It consi sts of dark gr ey sha l es inte r 

bedded with thin l o.yers of f _i.10 grey sands and silt s . The 

Eastend is confined to tho highland ar ea of township 9, 

range 4, and an area about 5 miles in wi dth e xtending through 

tovvn.ship 8, range 4, into t ho northeast corner of township 7, 

ro.nge 4 . This formation is not exposed at tho surfa.c o and it 

ha s been necessary to depend entire l y upon we ll l ogs in the 

plott ing of its a.real distribution , shown on Figure 1 of t he 

accompanying map . The formation boundaries will doubtless 

have to be fu r ther altered with more extens ive drilling . 

Two sand horizons in the Eastend for mation form 

exce llent sources of wat e r supply in the municipality . The 

hi gher horizon oc curs at an approximate elevation of 2, 450 

fee t above sea-l evel and is tapped by we lls 50 to 110 feet 

deep in the southeaste r n part of t ownship 8, range 4 , and the 

n ortheastern part of township 7, range 4 . The we lls obtain 

supplies of wate r of good qu; · ity that are adequate for 

household and stock r equirement s . 

The lower horizon, l y i ng at an approximate e l evat i on 

of 2 ,400 feet above sea- l evel, i s tapped by many we lls in the 

eastern hal f of township 8, range 4, and a few others l ocated 

a l ong the eastern b oundary of township 8 , r ange 5, and in t he 

southe rn part of townsh i p 9, range 4. The we lls range in depth 

f rom 22 to 40 f eet in the l owl and areas in townshi p 8, r ange 4, 

but some e xceed 100 f eet in depth in the hi gher a r eas . The we lls 

obtain supplies of water that a r e generally adequate for stock 

needs. This wate r is gene r a lly of good quality , but f rom some 

of the we lls ove r 50 fee t deep it has a high mineral salt content 
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and is unfit for domestic use. The Bearpaw formation underlies 

tho Eastend, and immediate ly underl i es the glacial drift where 

tho Eastond is absent. 

The Bearpaw formation consists essentially df compact 

shales . The sc shales c onto.in no stones or pebbles and may be 

recognized by their bluish grey colour and soapy feel to tho 

touch when wet and the small roughly c ubic a l fragments into 

·which they crumbl e upon drying. The shales a r c eithe r entirely 

unproductive or yield only small supplies of highly mineralized 

water . However , the upper ph . Jes of the formation where they 

have been weathered are porous and y ield fairly satisfactory 

wat er supplies. In an aroa extending over the central and 

northweste rn part of township 7, r ange 4 , tho east- central 

part of township 8 , range 5 , and a small part of the south

western corne r of township 8, range 4 , wells tap sandy beds in 

the Bearpaw that form a fo.irly continuous ,horizon which dips 

in a northwesterly direction from an e l evation of 2,412 feet 

in se c . 9 , tp . 7, r angu 4 , to an elevation of 2,305 feet in 

sec. 21 , tp . 8, range 5 . The wells r ange f r om 25 to 120 feet 

in depth, depending on tho thickno ss of the glrrni£1.l covering, 

and obtain suppl i e s that ar c generally adequate for stoc k needs. 

With rare exceptions the wate r is too highly charged with mineral 

salts in solution to be suitab l e for household use . Many wells 

elsewhere in the municipality have been sunk into tho Bcarpaw, 

and most of them were dry, bu isolated wells in township 8, 

range 6, and tovmships 9, r ange s 4 and 6, have obtained 

satisfactory stock water supplies. Except in the area described 

above, wherein sandy beds form a f a irly continuous horizon in 

tho formation , r es idents are we ll advised to confi ne their search 

for water supplie s to the glacin.l drift or to the sand s of the 

Eastond formation. 
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In the ar eas who r e ground water supplies are 

difficult to obtain, the c onstruction of druns ac r oss smal l 

draws or tho excavat ion of dugouts a r c recommended as menns 

of securing stock supplies . Holes sunk close by and dorivinc 

small supplies by seepage are possible sources of water for 

domestic use. 
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GROUND WATER CONDITIONS BY TOWNSHIPS 

Township 7, Rango 4 

Lynthorpc crook flows in a northwostorly direct ion 

from section 2 to tho northvvost corner of tho tovmship , and 

pr ovides a pasture supply of water fo r stock of nearby r esidents. 

We lls in tho township a.re sunk into tho Recont deposits along 

Lynthorpe creek, into the two typos of g l acial drift that 

mantles the entire area r emote from tho crook, and into tho 

underlying bedrock formations. Druns and dugouts provi de 

additional supplies for stock on many farms. 

Sands, silts, and , · -::casionally, thin beds of gravels 

floor the vall ey of Lynthorpe creek . Residents located near 

this stream sink shallow wells in tho depos i ts and obtain by 

seepage small supplies of water that during tho spring and 

e a rly summer is suitable for household use. Residents l oco.tad 

en the SE .t, section 9, SE.t, section 15, SE.t, section 21, n,nd 

section 32, have dug we ll s l ess than 27 feet deep in 

the se deposits, from which they obtain adequate supplies for 

household and stock us o throughout the year . 

The covering of glacio.l drift probably nowhere exc eeds 

a thickness of 55 f eet . Thr ee typos of deposits , nn___mely gl acial 

lake silts nnd sands , moraine , and boulder clay or till occur in 

the township , the areal distribution of each type boing .:;!1own 

on the accompanying map (Figure 1). 

Glacial lake silt f loors the bottom of Lynthorpe 

Creek valley for about i milo on each side of the channel. The 

deposits r ange in thickness from 20 to 40 foet, but due to 

their generally impe rvious nature they are considered to be an 

rn1likely source of water supplies. A well , 36 f eet deep _. sunk 

on the NE .± , section 20 , however , obtains from the underlying 

boulder clay a small supply of water suitable for household use . 
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It is probable tho.t snnd o.nd g~o.ve l oc cur in isolo.tod pockets 

under tho silts; nnd potentia lly they o. r e n source of good 

' wat er supplie s in this o.r eo., nlthough cnroful prospecting with 

o.n nuger woul d bo necessary to loc nto them. 

The mor aine and g l c.: inl tili cons ist gone r a lly of o. 

few f oot of top soil; followe d by 10 to 40 foot of yel l ow 

boulder c l o.y c ontaini ng scatter ed pockets of so.nd and gr o.vo l; 

and in some p l aces on unde rlying deposit o. f ew feet thick of 

compact, blue-grey boulder c l o.y. Sand and grave l o. l so occur 

in isolated patches o.t the base of the boulder c l ay . Tho 

pockets arc wate r bearing and several wel l s in the souther n 

and c entral sections obta i n from them suppl i es adequate for 

stock needs . In a few places , however, supplies are ino.doquo.te 

dur i ng dry seasons and surface water retained i n do.ms and 

dugouts is used to suppl ement the supply. Vfator from tho sand 

and gr avel pockets is gene r ally of good qua l ity o.nd suitable 

fo r domest ic u so. 

The Bearpaw be drock f or mat i on immediate l y underlies 

the gl acia l drift t hr oughout tho township except for a small 

o.r eo. in the northeast corner :1o r o t ho Eastend fo r mat ion oc curs 

be tween the dri ft and tho under l y i ng Beo.rpaw . Tho sands of the 

Ea stend are a source of water supplies i n t his part of tho 

township. Two well s , 75 and 50 feet deep , located on the SE •t , 
secti on 35, and the ~N .. t , section 36, r espective l y , obtain from 

the se sands supplies of water ampl e for tho l ocal stock needs 

and of a quality suitable fo r tho household. Other well s sunk 

to similar depths in this po.rt of the townshi p woul d probably 

bo equally productive . 

The Bearpaw formation is ordinarily a poor source of 

water supplie s, but sever a l we ll s l ocated in tho centr a l t ill 

plain ar ea draw a supply from a sand or sandy clay hori zon in 

l;he formation. The productive horizon dips to the north . A 
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we ll 40 foot do op , on tho SW •i; soctibn 9, r oached tho 

productive bod at an olovQtion of 2,412 foot above soo.-lovol , 

virho r oa s a well on tho NE .t, section 31 , wo.s sunk t o a. depth 

of 80 foot, or to an e l evation of 2,354 fo ot, boforo an 

ndequato water supply was obtained . Vfo ll s situated in tho 

intervening sections r oach this horizon at intormodio.te 

e l evations and depths, Those wells yie ld water supplies 

adequate for stock needs . Tho water generally contai ns such 

large amounts of mineral salts in solution o.s to bo unfit for 

household uso. Howovor, water from two of tho we ll s , name l y , 

a 40-foot wol l on section 9 and a 74-foot wel l on tho NE .i, 
section 17, is being used in tho househo ld without appar ent 

ill ·offocts . Two other wolh 60 foot doop , on tho S'i'l .i, 

section 1 , and SE .i , section 31 , did not loco.to wate r at this 

horizon , and obtain from the compact shales only small supplie s 

of highly mineralized wate r that is unfit even for stock . 

It is possib l e that satisfactory water supplies ccm 

oo obtained from the Bearpaw in other places, but testing should 

bo confined to within 80 foot of tho surface. In othe r ~arts 

of tho townshi p, with tho exception of tho part underlain by 

the Eastond formation prospecting would be bettor confined to 

the gla.cial drift. Should prospecting in this area prove to 

bo unproductive residents arc well advised to construct dnms and 

dugouts to c onserve surface water. 

Township 7 , Range 5 

Wood river, Lynthorpo crook , and smc..ller tributn.ries 

provide stock supplies to res· ) ents a long tho valleys during 

the spring and early summer . We lls in the township are sunk 

in.to tho Recent deposits along the creeks, tho glacial drift, 

and tho underlying Bearpaw bedrock formr.tion . It is difficult 

to obtain water by sinking wolls in this township , and many 

r e sidents use dams and dugouts to conserve surface water. 
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Recent deposits occur o.long tho valley bottoms of 

Wood river c,nd Lynthorpe creek e.nd the smaller tributaries. 

They consist of S(lrlds , silts, n.nd , more occas i onally, gravels. 

Shc,llow se epage wells sunk i n the so doposi ts near the stream 

channels provide by seepage a seasonal supply of household 

water for many r e sidents of the township . other wells sunk 

in tho deposits located some distance f r om tho str eam channels 

do not depend directly upon seepage frmn tho creek for their 

supply. These we lls range in depth from 10 t o 26 feet . A 

yeo.r-round supply, ~onorally adequo.to for stock needs , is 

de rived from sevor o. l such wells . Not all of them, however , 

y ield wo.to r that ce,n be u sod for domestic purposes, and in 

sever a l places water for drinking must be obtained from other 

source s . A spr ing flows from these deposits on tho SVV .t , 

section 27, and provi des a s~ ck supply for tho owner through·· 

out tho year • 

Gl acial drift mantles tho entire a r ea remote from 

tho streams a.nd has a thickness ranging fr om 20 to 50 feet . 

Four type s, namely , glad n. l l ake silts, gl o.cial l ake clays, 

moro.ine , ond till, have been r ecognized in tho township, tho 

distrib ution of ea.ch type being outlined on tho accompanying 

map (Figure 1). 

The gl acia l lake c l ay deposits ar e gene r a lly 10 to 

40 fe et thick and consist of a light brownish , impervious clay 

that is not a source of water supplies. The deposits of silt 

arc more sandy and porous, but contain only small supplies of 

water. However, isol ated sand and gravel l ense s occur below 

both the cl ay and silt deposits and provide water supplies in 

some localities. ·wells l ocated on tho NE .. t, section 3, NW .t , 

section 10, SE. and NE .i ' s , ~ ~tion 16, NW .t, section 20 , SE.t, 

section 22 , and sw.t , section 36 , tap such pockets between 16 

and 42 feet from tho surface. The wel l s , in gone r o.l, obtain 
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f o. irly l a r go supplie s of wate r tho.t nro o.doquato for stock needs 

of tho fo.rms on which they o.ro l ocated . Tho supply f r oB tho 

wo ll on the NE .t , section 3, howeve r , ho.s decreased dur ing tho 

dry years between 1928 and 1934 unti l at present t ho owne r 

cxporienccs a shortage of wate r. The r es ident on section 10 

finds it ne cessar y to u so two s i mil a r we ll s to satisfy water 

requirements. Tho wo.to r from most of tho we lls is of fa ir 

quality and suitable for househo l d use , but that f r om tho we lls 

on se ction 16 is v e ry hi ghl y n inoralizod and unfit oven for 

stock uso . 

Tho mor a i ne and boulder clay depo sits c ons ist , in 

general, of a few fo ot of t op soi l, 10 t o 40 f oot of ye llow 

boul der clay containing scatte r ed pocket s of sand and grave l, 

and n basal depos i t of bL.i.o boulder clay r anging i n th iclmess 

from a foot or two t o 35 foot . Scatte r ed pockets of sand and 

p·av e 1 occur between the ye llow and b lue c l ay . The gr avel and 

sand pockets are wa t e r boo. ring, but in tho dr i ft of this town-

shi p t hey aro difficult to l ocate , ·i 
Wo ll s located on t he NE .4 , 

sect i on 7, mv .. t, secti on 8 , sw. i , sect i on 9 , sw .i , s e ction 1 8 , 

SE .i , s ecti on 23, and NE .i , secti on 24 , tap such pockets at 

depths of 15 t o 35 f eet . Tho we ll s on sections 7 and 1 8 obta i n 

supplies that are adequate fo r tho r es idents' stock noods, b ut 

the others obtain only small supplies . Tho wate r from the we ll s 

i n tho we stern sections is used for domestic pur poses , but that 

from the we ll on s ecti on 7 h r. . a laxative effect when us e d by 

humans . The wate r from tho two we ll s tapping pockets in the 

easte r n sections is h ard , has a h i gh mi ne r a l s alt content , and 

is unsuitable for domestic use. Intens i ve and systemat ic 

pro specting ove r the moraine- a nd boulder clay-cove r ed a r eas 

would prob ably locate more productive pocket s. Test i ng should 

bo limi ted t o depths of 40 f oot , as the unde rlying bedrock is 

considered productive onl y of small supplies of water so h i ghly 
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~ineralizod as to bo unfit oven for stock . Productive pockets 

appear to be moro numerous in tho boulder clay along the wostorr_ 

boundary than o lsewherc in the township . We.tor obtairtod frm:i. 

these pockets , hovirovcr , will probably be suitable only for stO•J' 

use. 

Vifith the single exception of a 17-foot well on the NI:::,1t 

section 34 , we ll s in this township that have passed into the 

Bearpavf formc..tion d" not obto.in usabl e supplies of water . This 

well yie lds wate r of good quality and in sufficient quo.nti ty to 

water 8 to 10 head of stock. •Tfuere conditions are such that 

water cannot be obtained from either the glacial drift or the 

bedrock residents must consider the advisability of construct-· 

ing dams or excavating dugouts to store surface waters . Such 

reservoirs would provide stock supplies. Drinking water supplie 

could be obtained from seepage wells dug beside the r ese rvoir s 

or by catching the rainfall in cisterns. 

Towns:b.ip 7, Range 6 

Wate r supplies in this township are obtained from Wooc 

river and from wells. Wood river ceases to flow only during -~h"' 

driest years , and serves nearby residents as a source of s·~ock 

water. Wells are less than 60 feet deep and are sunk only into 

the unconsolidated Recent and glacial deposits . 

The Recent stream deposits , consisting of sands and 

silts , are found in thicknes. ' S of 15 feet or less along the 

bed of Wood river. Wells sunk in these deposits obtain small 

supplies of water as seepage from the stream. This water is 

suitable for household use during the time of the year when 

-Nater in the creek is not stagnant . Wells sunk to greater 

depths in the Recent deposits and not dependant directly upon 

seepage from the stream would possibly yie l d moderately large 

supplies that could be depended upon throughout the year . 
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The giacial drift over this township is probably 

about 60 feet thick in the southeast and nortliwes-b corners, 

and 30 to 50 f eet thick on Hood River f l ats . On tho flats 

the deposits consist of glacial l ake clays and in the rolling 

areas to the southeast and wG st of boulder clay. 

The l ako clay fl at s cons i st in gener a l of a f ew 

feet of top soil, a pproximate ly 15 f eet of l ake clay, and 20 

t o 30 f eet of ye llow to brown boulder clay in which occ ur beds 

of sands or grave ls t hat are fa irly continuous but are not 

pr e sent at all pl aces. The clay itse lf is unproductive and 

we lls in the area should be sunk to t ap the underlying sand 

and grave l pockets . Wells er~ounter the pockets at depths 

r anging from 15 to 50 fe et bel ow the surface , and obtain 

supplie s that a r e , in general, adequate for stock needs. The 

wat er from the we lls is hard and fairly highly mi neralized , 

that from tho shallow wells being suitable for household use , 

but that from the othe rs suitabl e only for stock, and in some 

cQsos it is unsatis~actory even for that purpose . 

In the till-cover ed areas on the southeast and north

we st parts of the township the drift is ove r 60 fee t thick . 

The uppe r 20 or 30 f eet is weathered yellowish brovm, b ut the 

lower part is bluish grey . Sand nnd grave l pockets occur 

scatter ed through the upper, weathered part of the drift and 

occasionally occur in the lower , unweathered, blue ~grey b oulder 

c lay and also at its contact with the underlying bedrock. In 

the southeast corner we lls t ap e xtensive sand beds with 

occasional patches of gr avel in tho boulder clay at depths 

ranging from 30 to 60 fe et, :::ed. obta in from them l argo supplie s 

of water. The quality of this water varies from place to 

place , but is gene rally better in those beds lying near the 

surface . For example , water from the 30- and 43-foot we lls on 

the SW. and SE•t 's , section 13, is suitable for household uso, 
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whe r eas tho wat e r from the 60-foot wo ll on tho SE.i , sect ion 12, 

is fit only for wat ering stock. Along tho west ern side of tho 

township smaller pockets of Sffil.d and gravel a r e tapped by we lls 

o.t depths between 2 5 and 45 feet in the boulder clay and yield 

supplies o.dequn.te for the no v.:. s of r es idents . Tho wate r, i n 

gene r a l, is of good quality and suitable for household use. It 

would soom in this township that tho chief difficulty is not so 

much of obtaining sufficient quantit i es of wo.ter a s of obtaining 

wo.tor low enough in dissolved minero.l salts to be used in t he 

household . Drinking wo.ter i s obta ined from shallow we lls in tho 

drift , seepage we lls bes i de Wood river, or by catching the 

rainfall i n ciste rns . 

Tho Bearpaw bedrock formation underlies the unconsol

idat ed deposits throughout tho townshi p, and as this formation 

cannot be conside r ed a source of satisfactory water supplies, 

prospecting for water should be confined to t he Recent and 

glacial deposits. 

Township 8, Range 4 

Wate r supplies in t' is township ar e obtained from 

we lls sunk into the gl acial drift, and i nto the underlying 

bedrock formations. Supplementary supplies for stock a r e 

ob t a ined in places from dams constructed in couloes and from 

dugouts, 

Glacial drift, consisting of till and mo r aine , 

mantles the entire township, the a r eal distribution of each 

type being shown on Figure 1 of the accompanying map . The 

ea ster n half of the t oy;nship is overlain by moraine . It has 

a thickness of approximately 60 feet, and ha s an irregularly 

rolling surface with many low knolls and undrained depress ions. 

Gl acial till covers the western part of the township. Its 

thickness probably nowhere is less than 10 f eet or greatly 

exceeds 30 feet, 
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Pockets of so.nd a.nd gra.vol scci.tto r od in tho boulder 

cla.ys of thG gl ac i a l dr ift y i e ld wo.to r supplio s of good 

quci. lity to we lls l e ss t han 3 fo ot deep , loc o.t ad on sections 

4 , 9, and 24. The suppli e s a.r e adoqua.t o fo r tho nee ds of 

r e sidents. A 30-foot wo ll on tho SE .i , section 14, did not 

strike a. sand or grav0l pocket , but obtains a soopago suppl y 

from tho clay that is suff icient for tho owner's nee ds through

out the spring and summer. Large r suppl i es a r o ava ilable from 

the unde rlying b edrock formo..tions a.nd most r e sidents in this 

t ownship obta in the ir wa.ter suppl y f rom this source . It is 

possible, however, tha.t with sufficient prospecting gl acia l 

sand and gr ave l po ckets could be loco.tad that would yie ld 

satisfactory supplies and t hus oliminat o tho expense of deeper 

drilling. 

The Ea.stand bedrock formation immo dia.te ly illldorlic s 

tho glac i al drift in all but a sma.ll ur ea in the we ste rn and 

southwestern parts, and po ssibly a narrow ar ea a long the eci. stern 

border, of the tovmship. Tr Bearpaw formn.tion underlie s the 

East end formation, and whe r e tho Eastend is ab sent tho Bearpaw 

sha.le s irru:ncdiate ly unde rlie tho drif t. 

'l\v"o wat e r-bear ing horizons occur in the Ea.st and 

formation in this township . Tho highe r of the se lies at an 

approximate e l evation of 2, 450 foot above sea-leve l, and is 

tapped by wells in the southeaste rn part of the area . Tho 

we lls, 70 to 110 f eet i n depth, gene r ally obtain supplies 

adequat e for local fci.rm need s. Tho 85- f oot wel l on the SE .%, 

section 22, however, obta ins a. supply sufficient for only 7 

hea.d of stock. Tho wat er from tho deeper we lls is soft and 

probably conta ins fairly large amounts of soda in solution, 

b ut from the shallower we lls it is hard and con ta ins 11 sulphat e 11 

salts in soluti on. In ne ithe r typo, however , is the total sa lt 

content sufficiently high to rende r tho wat e r unfit for hou sehold 
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purposes . This horizon is not found in other parts of the 

township, having probably been removed by erosion before the 

deposition of the drift. 

The lower productive horizon in the Eastend formation 

occurs at an approximate elevation of 2,400 feet above sea-level, 

and underlies the western an central sections of tho township 

and very probably extends under the higher productive horizon 

in the eastern sections. Wells reach the sands of the horizon 

at depths of about 100 feet in the higher lands of the south, 

and at depths between 12 and 70 feet with local variations of 

surface elevation in the northern lowlands. These we lls yield 

large supplies of water that are in all cases sufficient for 

the needs of the residents. The Me l aval village we ll, sunk 40 

feet deep on the NW .%, section 35, and wel ls 100, 80, and 35 

feet deep , located on the SE.%, section 3, NE.%, section 21, 

and NW" .%, section 32, respectively, obtain water that is soft 

and a lthough containing soda is suitable for household use . 

The other wells tarping this horizon obtain water that is hard 

and quite highly mineralized with sul phate salts . In many 

places this water cannot be used for domest ic purposes. 

The Bearpaw forrnat .'Jn , ordinarily not productive of 

usable water supplies, yields to two wells, 11 5 and 110 feet 

deep, located on the NW" .%, section 7, and SE.t, section 18, 

respectively, supplies adequate for the local stock needs . The 

water is, however, unfit for household use. As satisfactory 

water supplies can be obtained from the glacia l deposits and 

the Eastend formation prospecting should be confined to these 

sources rather than risk failure in the much less productive, 

compact shale of the Bearpaw format ion . By the construction of 

dams and dugouts stock water supplies can be secured for at 

least part of the year. Seepage wells beside the se reservoirs 

would provide drinking water. 
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Township 8, Range 5 

·wells in this ~ owr--:11. ip derive supplies from Rec ent 

depos it s a long the stream vai~eys , from the glac i a l drift that 

covers the township, and , in the east - central par t of the a r ea , 

f rom water -bearing horizons in the underlying bed rock formations . 

Lar ge supplies are d i ff icult to obtain in the west ern part of 

the township , most of which i s mantled by c ompact t ill or 

gl ac i a l l ake clays . The we ll s either y i eld only small amounts 

of water or water that has such a high mineral salt content as 

to be unsatisfactory for household use . Many r es idents have 

constructed dams and dugouts to enlarge their stock supplies . 

Dr inking water is obta i ned in many p l aces from seepage well s 

dug beside the r ese rvoirs or streams , and by catching the 

rain i n cisterns. 

Recent deposits of sands , silts , and grave l s that 

occur al ong the str eam valleys fo rm possibl e sources of small 

domestic supplies to nearby rc; sidents during the seasons of 

the year when the s~r eams ar~ f l owing . Large r and more constant 

supplies could possibly be obtained from we ll s sunk deeper in 

the doposi ts and more r emote f rom the actua l stream channc 1 . 

Wood River f lats , cover i ng most of the southwestern 

corne r of the tovmshi p, is underlain bv appr oxi mate l y 20 feet 

of glacial l ake clays . We lls in this aroa ~ap wat er-bearing 

sand or sandy c l ay beds or pockets in the boulder clay that 

lies below the impervious and unproductive lake clays. Supplies 

are generally fairly l ar ge and adequate f or stock needs , but the 

water is charged with a large amount of sulphate salt s i n 

solution and is not suitable for household use , and in some 

cases even f or stock use. 

The gl acial drift exposed over the r emai nde r of the 

tovvnship consists of 60 to 100 feet of boulder clay containing 
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scattered pockets of sands and gravels. Tho boulder c l ay i s 

productive of only sma ll seepages, but pockets of sand and 

gravel in it, gene rally within 30 foot of tho surface , yield 

fa irly largo supplies of water . Tho pockets a r e small and 

difficult to locate , and only in isolated sections over the 

t ownship have wells encountered them. Supplies obtained f rom 

individual wells are general ~ adequate for the household and 

for a fev1 head of stock . Productive sand and gravel beds also 

occur in places at the contact between tho boulder clay and 

tho underlying bedrock. ·wells 50 , 60, and 70 feet deep , 

located on tho NE.t and NW .t , se ction 11, and SE .± , section 

15 , respectively , tap such beds and obtain ampl e supplies 

f or loc al stock needs. The water is suitable for househol d use . 

The Boarpaw bedrock formation underlie s tho glacia l 

dr ift in a ll parts of the township , except two small a r eas on tho 

ea stern boundary wher e tho Eastcmd sands occur between the 

drift and tho Bearpaw. The sand bods of the Eastend yield water 

supplies to a ll 8-foot well on the SE .~ , s ection 12 , aLd to an 

83-foot well on tho NE.}, section 25. Tho supply of water from 

tho l18-foot we ll is of go od quality and the yield is sufficient 

for tho owner ' s stock needs . Tho 83- foot well obtai ns only a 

smal 1 supply of water that i c :1ot suitable for household use. 

It is poss i ble that wells sunk to similar depths in the south

east corner of tho township would obtain yie lds from the 

Eastond formation a l though the exact distribution of this 

format ion in tho area has not been determined . 

The Doarpaw formation is ordinarily not productive 

cf good water supplies. However, wells 80 to 120 feet deep , 

sunk over an area comprised of sections 13, 21 , 23 , 24, and 26, 

tap sand bed s near thc- top of the formation f r om which supplies 

ade quate for stock needs are obtained. The water is hard and 

highly mineralized , and with the exception of the supply from 
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the 80-foot we ll on tho mv.t , section 23, is unsuita.ble for 

household use . Holes sunk a s deep as 300 fee t in other parts 

of tho townshi p t est i fy to the l a.ck of pr oductive bods in tho 

fo rmat ion in those l oca.lities, 

Tho upper 30 f oot of tho gl acial drift shoul d be 

thor oughly prospected for wa ,~r-boaring pocket s before deep 

drilling is attempted in any part of tho t cvmship . In tho 

ar ea a l ong tho east e r n b ounda.ry whor e tho drift is under l a. i n 

by the Eastend formation and in tho small ar ea wher e tho 

Bearpaw is at pre sent pr oductive doop we lls can bo sunk with 

reasonab l e assurance of ob t a ining c.. supply , but olsowhor o in 

the township should shallow pr ospecting be unsucc ossful 

res i dents a.r e well advised t o c onse rve surfa.co wat er in dams 

and dugouts. 

Township 8 , Range 6 

Wood river flows through tho northoa.stor n c orner of 

tho township . Pinto crook cr osse s tho northern half c.::' tho 

~rea and joins Wood river i n section 24 . Supplie s of surface 

wat er f or stock use can b e obt n. incd by r es idents fr om Yfood 

river throughout most of tho -00.r and f r om Pinto crook in the 

spring and early summe r . Gr ound wat er supplie s in the townshi p 

c.re obtained fr om H.econt depo sits, t ho gl ac i a l drift , and tho 

underlying Boarpaw bedrock fo rnat i on , 

Recent str oa.rn c1oposits, c onsisting of sands , silts , 

or occasiona l ly gr avels , flour tho bottoms of Pinto Cr ook anc 

Wood River va.lloys . JVia.ny shallow we lls have been sunk i n t ho se 

depos its, and du ring t ho tir.J.c s of tho year when tho streams a.r e 

f lowing they pr ovi de small supplie s of water suitabl e for 

household use . 

A 6-foot well sunk i n a sr.J£1.ll patch of sandy alluvi um 

on the NVJ .i , secti on 19, pr ovide s a year -round suppl y of wate r 

that is used chiefly for dome st ic purp oses, 
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Glacial drift underlies the entire area away from the 

stream. The thiclmes s r anges from 60 to over 160 feet in tho 

southern part of tho township and from 80 to 90 feet in tho 

no rthern part. The upper part of tha gl ac io.l drift differs in 

composition and porosity in different po.rts of the area, Lake 

clays cover the creek f l ats and extend over a considerable area 

in the southeast corner of the township . f ·.tches of glacia l 

outwash sands and gravels occur in tho extreme northwest corner 

and i n a narrow zone on tho edge of tho flats south of Pinto 

creek, in tho west-centro.l part of tho township . .An irregularly 

rolling area of moraine caps the higher land in an area 1 to 2 

miles in width ex·~ending northeastward from tho centre to the 

southwest corner of the township, and a small area immediately 

co.st of Woodrow. Glacial tL; i s exposed over the rest of the 

area. Tho areas covered by those various deposits arc shown 

on Figure 1 of the accompanying map of the municipality. 

Glacial outwash sands or gr ave ls duo to their porous 

nature are likely sources of water at shallow depths. Only one 

we ll at present derives sD.tisfo.ctory supp2.ios of good quality 

water from them, but it is believed that e lsewhere in the areas 

vrh0rc they occur good supplies can be obtained within 30 feet 

of the surface . 

The lake clays overlie tho boulder clay and in t ho f l at 

areas have an average thickness of 20 feet . The l ake clays are 

ye llow-buff near the surface, but become bluish grey at depth. 

They aro impervi ous and in themselves arc not a source of water 

suppl y . Sand or gravel pockets tha~ occur below the lake clay, 

however, yield fairly large supplies of highly mineralized water 

in this area . We lls tap the. pockets at depths r o.nging from 

20 to 60 feet below the surface . The water obtained is suitable 

only for watering stock . other supplies in this area arc obtained 

from porous pockets in tho boulder c lo.y lying o.t depths gr eater 

than 100 feet. 
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Tho moraine and boulder clay deposits consist, in 

gene ral , of a few foot of t op soil; 20 to 35 feet of yellow 

boulder clay containing scattered pockets of sand and gravel ; 

60 to 125 f oot of bluo - grey boulder clay; and bods of snnd , 

grave l , or black 11muck 11 at the conto..ct of tho clay with the 

under l ying bcdr ock shales. The so l atter bods arc fairly 

continuous under tho eastern Qlf of the tmvnship , but are 

probably only of scattered occurrence in the r emainder of the 

a rea. Shallow 1Nolls in isolated sections of tho tovmship 

obtain small supplies of water, generally of good quality, 

from tho porous pockets in the yellow boulder clay. Tho 

v i..llagc of Woodrovr obtains a supply from a 12-foot well that 

taps a pocket on tho NW .t , section 2 7. Wells from 120 to '_60 

foo t deep in the southeo.stern part of tho t ownship, o.ncl about 

80 or 90 feet deep in tho northeast parts , obtain supplies 

adequate for the r e sidents' stock needs from beds that lie at 

tho c ontact between the glacial deposits and tho b0dr ock. 

Gene rally, a high concent r ation of mineral salts in tho water 

from tho so wells r ende rs it unsuitable for h ousehold u so . 

However , the waters fr om tho 125-foot well on the SE .t , section 22, 

tho 150- foot well on tho NE,i, section 21 , and the 121- foot well 

on tho SlN .t, section 12, are aod for this purpose without 

apparent harmful effects. 

The Bearpaw formation that underlies the glacial 

drift throughout the ent i re tovmship is productive of water 

supplies only from sandy pockets scattered sparingly in the top 

part of this compact shale formation. Tho 125-foot well on tho 

NE .%, section 1, obtains from such a source a water supply 

adequate for stock ne eds . The -water contains a large amount of 

sulphate salts in solution and is not suitable for domestic use . 

A 424-foot hole on the NE.t, section 34, sunk into tho Bearpo.w 

formation obtained a smo.11 flow of water from a sandy pocket in 
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tho formation at 190 foot b o l ow tho surfac e . This supply was 

never utilized, as tho cas ing became stucY. in tho h olo and 

fJ.Ugged tho VV\311, 

Thor ough p r ospoot :Lng ·would p l'.' obo.b ly loco.to at loetst 

sJi1all supplies in the upper 40 foot of gl o.cio.l depos i ts in tho 

township. In tho western part of tho area stock supplies could 

almost c e rtainly bo obtaiYlod . , o.pproximo.to depths of 120 fo ot. 

'I'11o uncertainty of successful results i n drilling into the 

Boar paw make i t advisabl e to confine prospecting i n a ll part s 

of the township to tho glacial deposits . 

~ownship 9, Range 4 

Water supplio s in this township c.ro obtained by 

constructing dams ac ross coul oes, from dugouts , and in most 

n lo.cos from vrn ll s. Those wolls dorbro their suppl i es f r om tho 

;:;lac ial doposi ts o.:nd from water - bearing horizons in tho under

ly ing bedrock formD.t i ons . 

Glo.cial drift cove rs tho ent ire township and has a 

considerable variation in thiclrn.oss f r om place t o p l ace . It is 

approximately 150 foot thick in the hilly , central par t , but is 

mu ch thinner towards both the nor th a.nd south , and in somo of 

the valleys in these areas i t ;_s only a fow feet thick. The 

drift consists of boulder clay or till in tho northern part and 

tho southwestern corner of tho township , n.nd of moraine in tho 

central part , tho areas covorod by on.ch being shown on tho 

f'.cc ompanying map (li'igurc 1) . 

The moraine and till deposits consist e ssentially of 

boulder clay in which arc scatte r ed water-bearing sand and 

gravel pockets . Wells l ocated in tho southern half of tho t own

ship obtain supplies from pockets within 65 foot of tho surface , 

Tho supplies are in most places adequate for tho l ocal stock 

Yloods, but from a few of tho wells tho wo.tor has a high miner al 
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so.lt content and is not snitablo for domestic purposes. Springs 

in the ro.vinos o.nd o.t tho bo.sos of some of tho steeper slopes 

provide o.ddi tionD.l supplio s fo r stock in some places . 

lNolls located on sections 19, 21 , 22, 23, and 28 to.p 

pockets in tho drift between 80 o.nd 134 foot from tho surface . 

Tho wells on sections 19, 21, and 22 y i ol d wo.tor that i s so 

highly minoro.lizod o.s to bo unfit for household uso. The supply, 

however, is suitable o.nd adequo.to for stock needs . Tho we lls 

on sections 23 and 28 obto.in only smn.11 supplies , and in those 

sections and in other parts of the northoo.st corner of the town~ 

ship water is difficult to obtai n . In a few places in this a.roe.. 

small supplio s sui ficiont onl: -':0 or domestic needs a.re obtai ned 

by digging shallow soopo.go wel ls. 

The Eastend and Boarpo.w bedrock formations underlie 

the glacial drift in different parts of this township . The 

Eustend is pr esent only i n tho highl ands area of tho central 

and southern parts of tho township. Tho Bearpo.w underlies the 

Eo.stond where it is present and occurs i mmedi ately under the 

d1·ift throughout tho ··emaindor of tho township. The sands of 

the Eastend formation a.re tapped by two 10-foot we lls on 

soction 4 and o. 65-foot wo ll on section 9, £.\.nd yiolcl suppli8s 

of water adequate for stock neods. Tho wn.ter is highly minoral

izod and only from tho 10-foot well on tho NW .·t, section 4, is 

it suitable for household use. Those we lls r each the productive 

sands at an approximate elevation of 2, 390 feet above sea-levol, 

bl':c farther north in the townshi p we lls have been sunk below 

thi s l eve l without onc o~nt orin the sands . Consequently , this 

source may be r ebarded o.s reliable only in tho southeaster n 

part of tho town ship . 

The Boarpaw formation generally pr oduces only small 

supplies of water that i s highly cha rged with mi neral salts. 

In ce rtain places , however , tho upper parts of the shale s of tho 
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formation h avo b oon r endered quite porous, due to wca.tho r int; 

be fore tho advance of the ice - shoot , 8.!ld yield bettor supplies. 

A 30-foot well l oca.tod on tho NW .-t, section 32 , to.ps such a 

porous zono in tho shale and obto.ins a so.tisfa.ctor y wo.tcr supply . 

l However, wells 90, 35, n.nd 90 foot docp , loca.tod on tho svir .4 , 

section 27 , NE .t , section 30, and svv .t , section 35, respectively, 

yie ld supplies more typical of tho formation . The 35-foot well 

derives on l y a small supply, and the others yie l ds wa.tcr that is 

so h i ghl y mincro.lizcd a.s t o be unfit for either household or 

sf;ock use . 

The best sources of water arc t he Eastc~d sands in 

tho southeast corner and tho gl a.cial deposits throughout tho 

remainder of tho township . Prospecting f or water supplies 

should be confined to tho so dc,~, osi ts, and if they prove 

unproductive residents a.re well o.dvisod to excavate dugouts or 

cvnstruct de.ms which if car ofully l ocated and sufficiently l a rgo 

vro"L.l d retain year -round stock wa.tor supplies , 

Township 9, Range 5 

Satisfactory water supplies o.ro d ifficult to obtain 

in this township , particularly in tho central and north~o storn 

par ts. Stock is watered in many places from the surface wato r s 

collected by dams or dugouts , a.nd from Wood river . Many of these 

supplies a r e a.va.ilab l e only during tho spring an.d early summer, 

a.nd during other times of tho year wa.tor is hauled fr om the few 

we lls in the area tha.t y i eld water of good quality . Tho wells 

in the township obtain their water supplies from Recent sands 

that f l oor Wood River val ley, from sands that have been wa.shod 

down from hills i nto tho vo.11·· .; s, n.nd from· the glacial deposits 

that c over the a r ea . Seve r al hole s in tho townshi p were sunk 

into the underlying Boarpaw bedrock formation , but none obtained 

wate r. 
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The Recent sc.nds in the valleys collect s:mc.. 11 runounts 

of wate r from r 2. info.ll. Yields to wells, consequently, vary 

greatly with the l oca l r ainfall and a. r e thus unre liab l e . Tho 

wat er thus obta ined is of good quality, however, and suitab l e 

fo r household use . 

The gl acia l drift varies gr eatly in thickness over tho 

township . It is at l east 173 feet thick in the hi gher a r eas of 

tho west , but thins out towar ' ~ the northeast with a r ecorded 

thickness of 38 feet in section 36 . The g l acial boulder clay 

cover s the northeast ern n.nd much of the southern parts of the 

township, whereas a belt of mor aine aver agi ng 2 miles i n width 

trends northwesterly ac r oss the central part of tho townsh i p 

and anothe r covers the s outhweste r n corner. The areal extent 

of the se deposits is shown on the acc ompanying map (Figure 1). 

The moraine and boulde r clay deposits consist i n 

gener a l of clay that i s yellowish buff near tho surface, but 

be comes bluish grey at depth . The clay itse l f is not a source 

of . satisfactory water supplies but conta ins scattered f~nd and 

gr ave l pocket s that ~r e water bearing . Along the s outhern and 

co. stern boundaries of the township wells have tapped pockets 

yie lding satisfactory wate r supplies, but e lsewher e in the 

township we lls eithe r tap very small pockets, yie lding on l y 

small supplie s, or f a iling to ; ncounter such a pocket derive 

only a sme.11 seepage supply frvm t he clay. Wells located on 

sections 4 , 7, 13, and 36 obtain water supplies ampl e fo r the 

local stock needs from pockets within 45 f eet of the surface. 

The water is hard b ut not h i ghl y mineralized and is suitabl e f or 

domest ic use . The 20-foot we ll on tho SE .%, sect i on 4 ~ yields 

part of tho drinking water supply for the village of Lafl eche . 

Productive pockets occurring in the lower part of the drift are 

tapped by wells 92 , 60 : and 85 fee t deep, located on the 8~ .t. 

section 2, mv .. t, section 12 , and E .-f-l, section 24. These we lls 
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generally more highly ~inoralizod and is not suitable for 

household uso. Tho 92-foot well provides tho stock supply for 

the village of Lafleche . 

Tho Bearpaw formation underlies tho g l acial dr ift 

throughout the township. It is not considered a likely source 

of water supplies in this area . The surface of the formation 

ls fairly uniform and occurs -':'i_roughout the township e.t cm 

a9proximate elevation of 2,30v feot above sea-level. Hence, 

d~illing below this e l evati on is not advisable. Tho best 

poss ibilities of obtaining water in tho area are in the upper 

~G feet of the glacial drift~ and this zone shoul d be prospected 

thoroughly over as wide an a r ea as possib l e . If it proves 

UJ.1pr oductive r es i dents ar c well advised to construct dams or 

o:ccavn.te dugouts, which if carefully locuted and constructed 

pr ovide a year-·round stock supply. Drinkin[; water supplie s 

co~ld be obtained from seepage wells beside the reservoirs or 

by catching tho rainfall i n cisterns. 

Township 9, Rn.nge 6 

yr.ater supplie s in this towns ip are obt a ined from wells 

sunk into Recent sands flooring some of the small valleys, from 

the gl ac ial drift that mant l es tho n.ren., and , to a limited extent, 

f rom the underlying Boarpaw bu __ ~ock formation. Dams constr'..l.ctod 

::..cross coulee s supplement vrell supplie s in many places. 

The Rec ent sands that have been washed down into the 

valleys from the adjoining slopes supply water to shallow wells 

tl1at during y ears of normr. l precipitation are adequate for local 

stock needs. The water from such a source is generally of good 

quality and suitable fo r household use. 

The glacial drift has an average thickness of approx

iillately 100 feet over the tovmship, but irregularities in both 
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tho ground surfo.co c.ncl tho under l y i n g bedr ock surfo.co c a.use 

largo loc o.l va.ria.ti ons in this thiclmo ss , i n section 21 tho 

bedrock is knovm to b e v.ri thin 40 foot of tho surf a.co . Tho 

townshi p is lar ge l y covered by g l a.cio. l till or b oulder clay , 

but a. bolt of t erritory a.l ong tho southoo.st - n orthwost din.gona.l 

•Jf the township o.nd o. smo.11 area. of tho north corner o.re 

cover ed by morn.inc. Tho strip of morn.inc along tho dic.gonn. l 

of tho township is a.bout 1 mi · ; wide in the c ont r n.l po.rt , but 

1;idens out to ove r 2 miles a.t t he southoa.st n.nd northwest 

c0rners . Tho morc.li10 o.nd boulder clay deposits consist , in 

;;onoral, of yolle7r c l o.y tha.t become s bluo - i:;roy c.t depth . Sn.nd 

rmd grave l po0kots occur sca.tt orod i n tho upper 60 foot of tho 

clo.y , and in po.tchos bel ow tho cla.y a.t tho conta.ct with the 

b0dr ock . Gonora.lly, tho pockets a.r e mor e widosproa.d in tho 

Boro.ine than in tho boulder clo.y, o.nd most we lls obtaining 

-choir supplies from svrh pockets a.r e locate d either in tho 

liloraino-coverod area.s or just e.t tho edge of these deposits . 

The supplies fr om tho pockets arc in 1:iost p laces a.dequa.to fo r 

tho loco.l stock noor1
-, . Tho water is mi neralized , and tho 

r,oncontn1.tion of minora.2. salt s a.ppoa.rs to increase wi th tho 

depth of tho pr oductive p ocket below tho surface. Wate r f r om 

pockets l ying withi n 20 or 30 feot of the surface has tho 

lowest salt content, nnc.l. is g -1o r a lly suitc.blo f or househol d 

use . Wate r from dooper bods is gonoro.lly not suitable for 

househol d use , and in a few places is unfit ov en for stock . 

iifo lls 60 , 96 , 100, and 80 foot doop , on tho sw .. t , section 1, 

se ction 2, SE .i , section 4_, and section 21, 

:ro::::pect ivo ly, ta.p tho productive bods lying mar tho ba.so of 

tho deposits. Onl y tho 60- foot well obtains a. usable wa.to r 

suppl y , tho yield from tho 96-·foot well bo in:; too sma.11 fo r 

uso , and tho wo.tor frorr the othe rs is too hi ghly mineralized t o 

bo fit e ither for domestic requirement s or fo r wate ring stock. 
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Tho Bon.rpmv f or raa.ti ,_ tha.t undor1ie s tho gl acia l 

deposits i n a.11 p c.rts of tho town ship i s in most pl a.c e s 

productive of only sma.11 supplie s of highly mine ralize d wate r. 

Howeve r, two we lls, 68 o.nd 180 f oot dee p, in s e ctions 11 a.nd 21 , 

sunk int o tho f or mation obta.i n sufficient wa.t o r for stock needs. 

The minora.l sn. lt s in s olution in tho wa.to r prev ent its uso f or 

house h old purpo ses, but tho wat e r is r eport0d to have n o 

appo.re nt ill offocts when u s od fo r st ock . It is doubtful 

whethe r tho Bonrpo.w would bo similarly pr oductive o lsowhere 

in the t ownshi p , and pr ospecting f or wat e r supplie s should b o 

confined generally t o tho uppe r 60 f oot of tho gla.cia l de posits. 

Da.rns and dugouts a r o mea.ns of se curinb s t ock supplie s in the 

a.rea. . Drinking wate r supplie s c ould be obta ined fr om s eepa ge 

we lls bo sido the r o sorvoirs or by ca tching tho r a. i nf a ll in 

c iste rns. 
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STATISTICAL SUl'.JNARY OF WELL INFORMATION IN RURAL 
:MUNICIPALITY OF WOOD RIVER , NO. 74, SASKATCHEWAN 

- --
Township 

We st o f 3rd mer idio.n Range 

Totc..l No . of lYe ll s in Tovmship 

No . of wells in b e drock 

No , of we lls in t; l acia.l drift 

No. of we lls in o.lluviw:i. 

Va.tor Supp l y 

ont supply 

_Por:r.it..:.nonoy of 1f 

No , with porrno.n 

N( , with intorm . ittont supply 

Ne . dry hol es 

!~J:1? s of w~~~ 
No . of flowiCJ. g a.rto sia.n we ll s 

No , of non-flow ing o.rt c sic..n wells 

Nu. of non- c,rto 

Qu_~l i ty of We.~ 

No , w ith he.rd w 

sio.n well s 

r 

ate r 

No. with soft w a.t o r 

wa.to r No. with salty 

No ., with 11 0.lko.l 

Depths of We lls 

Ne. from 0 t o 5 

ino 11 wat e r 

0 f eet deep 

No < from 51 to 1 00 fo ol; deep 

No. from 101 to 

No . from 151 to 

No . f rom 201 to 

No . from 501 to 

No . over 1, 000 

Hair tho Water i 

No ,, uso.bl e for 

No. not u so.blo 

No . usa.ble for 

No. not usa.ble 

150 foot deep 

200 f oot deep 

500 foot do op 

1,000 fo ot deep 

feet de e p 

s Used 

dome st ic purposes 

for d omestic purposes 

stock 

for stock 

Su_!_~ icicncy C?._!__I __ 

No . sufficient 

'fate r Supply 

for dome stic nood s 

No . insufficien t for domestic n eeds 

No, sufficient for st ock n eed s 

No. insufficien t for stock needs 

7 7 7 

4 5 6 

34 41 43 - -
11 19 0 

1 9 15 43 

4 7 0 

' 
33 40 42 -

0 0 0 

1 1 1 

1 0 0 

1 5 24 28 

17 1 6 14 

22 38 40 

11 2 2 

1 0 0 

9 28 2 3 

25 40 40 

9 1 3 

0 0 0 

0 0 0 

0 0 0 

,~- 0 0 --
0 0 0 -->--- -

22 19 21 

11 21 21 

31 24 32 - --------
2 16 10 

33 38 42 

0 2 0 

26 30 36 

7 10 6 

8 8 8 9 9 9 Total No 

---,_____ i n i:i.uni~ 

4 5 6 4 5 6 cipo.~ity 

27 47 48 54 50 4 1 385 
- - - · --~ - ----

23 17 2 12 1 6
1 

91 +--- ·-
4 30 46 42 ' 48 35 1 282 - Lcl__ - 12-~ -0 0 0 0 1 --- --- ~--
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ANALYS:SS Al'.:· Q,U.-iL I'I'Y O:F' :VATER 

Gcne r J l Stat e~ont 

Sa.::r·)les of water fr J:. ·o"lrosc nt :;i,t ive v.rol l s in 

surface d.O'>'.)sits -::i.nd b0dr'Jck ',1ero t ako'1 for anslyses . E:x-

c c.,..., t as o t!J.crwis o stntod. in the table ·yf '.lnalysos t he 

s ccn l es were 3.n.'.llysed in the l abc r ato r y o f the :·ori nt:s 

::Jivision of t'"l.e Goolof_·j.cnl Survey by t~_10 usnP.l stand::i.rd. 

rnothods . Tho rJ tll.ntitics of the follo·rin~ cons tituents wer •:; 

d.ote rmine :l; total_ d.issol vci .:1i ner2.l s ') l~_:ls , cnlcium oxi cle, 

!':!.<F!nes iur:: '.)Xid.e , sod iuJn ::i xiue by liff orcnco , sulphate , chl or

iic , and alkalinity . The c. l'.rnli ni ty r oforn.:d. to here is the 

c '.l lcium carbonate equiva l ent o f all acid usou in neut r a lizina 

t ho carbonates of sodiu:r:, ca lc'iu:n , ani .;ia. ;nosiUf.l . The resul ts 

of the analyses are give n in uar ts ')er mi l lion--that is , parts 

oy weight oft h u co ~'lstituent s in 1, 000 , 000 parts of water; for 

e_xample , 1 ounce of rrat erial dissolv~d in 10 gallons of wat er 

i s e qual to 025 par t s T)e r rnj llio n . The so.ruples were not ex-

ami ned . for bacteria , and thtls wate r that may be termed suit-

a ble for us e on the bas i s of i ts mine ral salt content might 

b e condemned on account of its bacteria content . Waters that 

are hi gh i n bact e ria conte n: have usuall;)' been pollut ed by sur

fac 8 waters . 

Tot a l Di ssolved Mineral Solids 

T':le t erm Ht otal dissolved miner3.l so lids 11 as he r e 

u sed r e fers t o the residue r erna.ining w11Gn a sample of wa ter 

i s evaporated to dryness . It i s generally cons ide r ed that 

wate rs that havo l ess than 1,000 ~arts oer m~llion of diBsol

v od solids ar c suitable for ordinar;r us es , but in tho Prairi e 

Provinces this fi gur e is often exceeded . Nearly all wat e rs 

th'.lt contain more tr.an 1 ,000 parts \)Cr million of total solids 

have a tast e due to the diss olved mineral matter . Reside nt 
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'lccustomod to tho ~·:::i:t.or ~i l''my v.:;o those t:'lo:n :!1.o.v ~.:. ;mwh more 

tht:m 1 , UGO varts ;?er r:,il l:i..0!1 ot dissolved solids without o.ny 

is tlir; so:i.vod f'ron rocks rn.1d. sc~.ls_. but nostl;f f'r .. :m1 limc ~:Jto:1e , 

'!.nlcimite, r:md gypsuB, '.::'ho calcim-:i.. o.nd :mn.gnesi ur: ;:;alts imno.rt 

1'1ur dn0sEJ to vvator ,., ' ' sc... :cs o.re lo.xn.tive , 

c..r<:3 mor 0 rJ.etrims1rtc..l to he;;~lth ·thr.m the lj_;:;.t' or calciu;:-, salts . 

The c~lc ium sn.l tr; h aYe no :'..axo.t:i.Vl:' o.c other doletor ious 

r:Jffcct s . 

ten.-kettl e~1 is forrn.0d ::'::.· om thcnc mino!'a.l SL\lts . 

Sodium 

TJ-.1.0 s~ltG ~jf socliu.r:. r~e next in irnportnn~e to those 

l t '·fo so '1 
Si.l. ' ""-"2 4 , 

salt, Na.Cl ) . 
. -~ 

('f the so, sodium sulpt.0.t s ( Glauter 1 s 

:'..s us·L·ally in cxcosc of socl:i .. mi. cblorid.o (co:n:non 

These s oC .. iu:r"";. salts Rl'O dtr:;Go~·ve ·i. f rom r ocks c..ncl 

Goi]. s . lNh ':)].l thc-:ro is u. :L:.i:q;c :tmoun t of' sodhun sul :Dhu.-Ge pr e sent 

the w:!lter :i.s l axn:c ive n.nd. i1nf-'-,; :l.'c;r cJ. rnr.estic use . Sodium 

o.lkali u, anG. .sodium.. chloride- ~aro j njur i ous to "7egffcaGio1:. , 

~ulphate c 

Su1.phat8::; (304, ) r.c. c one of tho c or:1mo:n c0:istituents of 

:~ud. iu:m sulphate, m:::.gnudum .sul phate _, and ca.lc1.Ul!l sulphate (Caso4 ) . 

sodium i t Li injur :i.ou::; to v 0.c;et::-.t i on -



Chlorides 

Chlorides aro oonnnon constituontu of all ne.tura.1 v:ater 

PXtd ar0 disoolvod in smo.11 qu:::.ntitios fror: rocks. 'l'ht;y usually 

occur e..s sodium chloride and if tho quantity of sc.lt :ts much 

over 400 parts per :r.tlll:ton t!':.•:> water nai:: a brn.ckish taste. 

Iron 

Irou (Fe) is dissolved from mru:y rook::: n.nd the eurf'a.co 

d0p0aits derived from the::n, and also from 7;011 · co.si~gsJ w-:lter 

pipes, and other fi~es. Mor8 than O.l fa.rt per million 

of iron in solution will settl0 as '.:1. r0d prccipitn.to upon 

'JXposure to the air. A wa.ter "that contains a c onsiderable 

rmcunt of iron will stain por r~elain, onD.lllelled wo.re, and 

clothing thl\t is washed in it, n.nd when usod for drinking 

purposes has n. t endoncy to er-use constipation, but the iron 

erw be almost completely removed. by n.erfl.tion and filt!'ation 

of the water. 

H:ird:of':lss 

Calciu."!l. and magnesium" s:-:..lts impart ho.rd.ncss to wn.t0r. 

Ha.rd..."l.ess of water is c.ommonly rec ogni zed by its son.p-destroying 

powers ns sho>m liy the difficulty of obtain.int; l o.ther vrith SC.'D.p, 

'fhe tota l he.rJ.ness of :::. wn.tor is the hardness of the wn.ter in 

its origina.i state. Tota.l hc..r:lness is divided int~ 11permnent 

hardneos 11 and "temporc.ry hc.rdnoss". Permanent hardness i s tho 

lmrdne ss of tli.·a watt:r r€l'.'.la.ining e.ft er tho se.mple has oeen boiled 

:.:.nd i:Lrc~a. _the_ ru;iou!lt oi' r.rineral salts thn.t cannot be 

remoYed by boi l in~ . ~Ce:raporo.ry hc..rdnes s is the C.iff'erence 

between tlw total hardness c.:n<:: t ho perme.nent hardness and 

reprosent~ the amount of min0r~l salts that ca.n be r emoved by 

boilin£. 'l'm::-tI~ orary l-tarclnoss is du e mainly to the bicarbonatss of 

calcium and ms.gne silL>n and iron, P..nd ·permanent harness to the ::iulphutos 

l.'.nd c1JJ.oride::> of calciu:u and :maf;D.c sium. The p;rmanont hardness 
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c-.n be; pr:.rtly dimin~.t .:; d by ".dciing simple chemic cl sr:L t0ner·s 

SL'.Ch as ammonia or sodiur!I carb one.te , or many prepared r.ofteners . 

·,-rate r thnt contains a large amount of sodium carbonate and 

small amounts of calciLim and magnesium sti.l ts is soft , t ut if 

t.11e calci:im aY!d ma6nesium sa.lT.s are present in large 8.mount.s 

the wat ~ r is hard . Water that has a total hardneas of 300 

part s per million or mo1·e is u. ially clas sed as excessively 

hard . Many of the Saskatchewan water sampl es have a tota l 

ha rdness greatly in excoss::, of 300 parts per million ; when tl1e 

total hardness excoeded 3 , 000 parts per millio11 .r..o exL'.ct 

hc.r·dness determin0.t:i.on was made . Als o no detcrrr.ination for 

temp orary hardness was made on wat e r s hav ing a total hardness 

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

soap h a rdness in some cases were made afte r t he samples had 

b ee n stored fo r some time , the tGmporary ha rd nes s of some of 

the wo.te:r ·s as tney come f r om the we l ls !Jrooably is higher than 

thnt given in the table of a ualyses . 
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Wat e r fr oTI tho Unc ons olido.t od Deposits 

Four ana l y ses by tho Ge ol ogi ca l Survey and ono by tho 

Pr ovincial Anal yst , Sa sko.tcho- , _n , aro o.vailo.bl o of waters from 

tho uncons olidated depos it s in this municipal i ty . No analyse s 

have b een made of waters fr on tho unconsolidated depos i ts of 

Re ce nt ori gin . Hence, tho fo llowi ns gon or a lizo.tions r egar d ing 

tl1.e quality of waters frorri this sour ce ar c l.a sed on t he r eports 

of r e sidonts o.nd ob sorvat ions [Lt tho well site s. 

Water in Recent sands or s ilts that is de rived by 

d irect soepo.ge from stroo.ms or by tho downwar d pe rc ol at i on of 

the surface water so l d c';i contai ns l a r go amount s of mi neral s a lt s 

i n s olution , and ro.ro l y is any s a lt i n sufficient concentrati on 

to have a ny harmful e ffe ct . Such waters, if fro o fron pollution 

by deco.yin~ or gani c matte r, and particu l arly s owo.bc , a.re 

gene r a lly suitable for a ll fa r m purpos e s . 

Silts fo r m tho gr oat or part of tho val l ey a lluvium 

remote from tho actual stream channe l s . Thi s materia l is 

gone r c.lly so fine gr a i ned t he;'.: wate r docs n ot circulate throuGh 

it r eadily . Henc e , .. nnpl o oppoi·tunity is a f for ded f or the wate r 

to dissolve a ny solub l e minera l sa lt s pr e sent i n the silts. Many 

of the wate rs found in t ho river f l o.ts is , thor of oro , not 

satisfactory f or drink i ng . Vfator of appr ecin.b l y bettor quality 

i s derived from more po r ous bods or pockets of sands and grave l s 

-Chat are inte r spe rsed thr ou gh tho silts . Tho s ourc e of tho wato r 

ent ering the val l ey deposits f r om tho upl ands i s an impor tant 

factor i n determining its usab ility in tho h ouseh ol d s . Seepa ge s 

ente r ini; the silts from compact boul der cl ay or from the sha l e s 

of tho Boarpaw fo r mo.t i on that forn tho v a lley sides a r e i nvariab l y 

h i ghly mine r a lized, and may adverse l y affect tho qua lity of water 

j_n the silts that would otherwise bo drinkable . On the othe r 

hand , wate r derived fr om tho uppe r , mo r e por ous bods of t he gl acia l 
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deposits on tho uplands is hot hi ghly n inora lizod and upon 

ooliocting in tho s r ave l bods in tho va.lioy silts may form a 

suppl y of drinkabl e wat e r. Duo t o tho pr oxinity of the shaJ..o s 

to tho sur fa.co a. l ong Wood rivor , wo..t or derived from the alluvi al 

f lats in this a r ea. is ofton of poor quality o.nd not s atisf~ct ory 

fo r dome stic use . Al ong many ~ f the sna.llor tributo..rios , 

however, wate r from the strorun do posits is drinka.ble . 

Largo vario..t i ons in tho qua.lity of water from tho 

gl acia l depos its a.re f ound oven within sno.11 areas . This is to 

bo e xpec t ed , s i nce the depo sits t hemselves vary gr eatly in 

composition fr om pl ace t o place . Clay s, both boulder clay and 

l ake clay s, a r e be lieved to b e tho source of the sulphat e salts 

tha.t a r e the chief mi ne r al constituents of wate r from tho drift . 

Porous bods of sands and gr ave ls occurring at or near the surface , 

and henc e not cover ed by any l a r ge thickne ss of clays, yield 

wate rs that are soft or only moclo r at oly ha rd and quite satis

fo..ctory for domestic uso. 

Analyses Nos, 1, 2, and 4 on tho accompanying tabl e 

arc typic al of tho good domestic suppli0s that may be obtained 

f rom shallow sand and gravel pockets . The total solid contents 

of those waters are , r espoctiv0ly, 680 , 580 , and 1 , 140 parts 

per million, and tho water is ._ot e xcessively hard compared with 

supplies from gr eat e r depths in the drift. Sodium or ca lcium 

sulphate is invariably present and gener al ly occurs in gr eat er 

amounts than any of tho ot!10 r sa lts c omprising the tota l solids. 

Magne sium sulphate is a lso present, but t he combined sulphat e s 

a r e not present in any of these waters analy sed in s ufficient 

amounts to cause ill effects upon per sons drinking tho waters . 

The other salts indicated by the se analyse s arc present only in 

minor amounts and have little or no e ffect upon the qua lity of 

the supply f or farm use . 
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We.tor derived from the c ompact boulder cla.y or from 

thin sand bods inte rboddod i n tho clays show a.ppreciubly highe r 

conc entrations of dissol ved salts . In General , the t ota.l solid 

content seems t o increase with incron. sini:; depth into the cl rift. 

Tho third analysis given on the acc ompanying table is of wate r 

f r om a san d bed only 26 f eet t , low the surface , but this wat er 

has undoubtedly been contaminat ed by contact e ithe r with seepa ges 

f r om the b oulder clay or tho underlying Bearpaw bedr ock formati on . 

This water is characteristic of many of the supplies d erived from 

tho boulder clay. Tho ana lysis shows tho wate r to conta in 9,240 

parts per milli on of sa lts, c onsisting of 6,810 po.rts of sodium 

sulphat e , 1,021 parts of rru;,sne sium sulphat e (Epsom sa lts), 265 

po.rts of sodium chloride (common sa lt), and negligible amounts 

of calciuin and magne sium carbonat e s . The c oncentration of tho se 

sa.lts r e nders tho wat e r unfit f or human or stock use , o..nd the 

r e sident finds it nece ssary t o dilute it with l e ss hi ghly 

mineralized water bef or e usin; it f or wat e ring stock . 

The sixth n.na. lysis on the t able is typica l of water 

obtained from gr eat e r de pth in tho drift. The particular source 

bod of this water lie s be l ow 65 f oot of b oulder clay. The wat er 

contains 2, 360 parts per mill . n of dissolved salts, made up t o 

a considerable extent of s odium sulphate . This c onc entrati on of 

s ~lts r enders tho wn.te r unfit f or househo l d use , and harmful 

eve n when used by stock. Tho iron a.nd sulphur t hat this water 

a lso contains adds t o its disa brooablo pr opertie s. Ir on f orms 

a.n objectionable f eature in many waters of this municipality . 

Much of this iron may bo r emoved by a llowing tho wate r to stand 

fo r Cl. pe riod of time in a trough or container having a l a r go 

wat er surface exposed to the air . Agitation of the water is 

c. lso he lpful in removing iron . Ono method that has proved 

succe ssful is t o allow tho wn.t e r to pa s s ove r a shee t of corrugated , 

galvanized iron suspended between tho pump and the trough. Dee pe r 



bod s in tho c l o.cio.l depo sits yie l d waters tho.t a r c probably 

mor e hi ghly minornlizod than indicntod by analysis No . 6, and , 

consequently , such waters aro r ar e ly suitab l e for household 

uso and in many pl aces a r o of quostionab l o vnluo oven for stock . 

Vfator from t ho Bedrock 

Wat e rs f r oH tho Eo.st ond formntion ar c of two general 

typos, a ha r d wc..t or c ontai n i ns pr edomi nately sulphate s a lts 

and a soft, sodo.-bcaring wo.t o1·. Both typos , however , do not 

usua lly contain miner al salts i n excess ive o.mount s, althou£h 

an increase is noted in tho salt content with increasing depths 

be low tho surface . Tho waters a r c suitable for stock use , but 

from some of the deeper we lls tho conccntrn.tion of so.l ts 

prohibits its use for domestic purposes . Tho sulphate typo of 

wate r is compo.r o.blc t o waters f r om tho gl ac i al drift , and tho 

use t o which it may be put is dependant upon tho concentrati on 

of the sulphate salts. The soda-boarinc type contains sodium 

carb onate i n addition to usually fa irly l ar~o amounts of sodium 

8ul phato . The sodium cn.rbono.to in this typo of water, if 

pre sent in sufficiently l a r go c oncentr ation , r enders the wn.t e r 

harmful t o plants and many of those wo.to r s should not be used 

f or garden irrigation . Tho use of those waters for household 

end stock is governed gene rally by t he amount of sodium sulpho.tc 

that they contain. 

The Bearpaw formation, being of mar i ne origin, c ont a i ns 

inhe r ently l a r ger quantitie s of r ead ily d issolvab l e mi ne r a l salt s 

than docs the Eastond fonno.tion or tho glac i a l deposits . Waters 

f r om the Bear paw f ormation invariab ly cont a in largo amounts of 

mi neral salts in solution. Sodium sulphate is usually i n tho 

greatest concentrat i on with succes sive l y l es sor amounts of 

sodium ca rb onate , rnagnc siuru ca rb onat e , and tho sulphate s of 

:mn.gnesium and calcium, as illustrat ed by analysis No . 5 on tho 
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o.ccompanyint; tn.bl o . -,Jo.t ors from tho Boo.r po.w a. re gene rally 

unsu itn.blc for domestic pur poses , n.nd if obta i ned from g r eo.t 

depths in tho shn.le s n.ro un sui to.blo oven f or stock . However, 

so.ndy bods o.nd l ense s occur intorboddod with tho sho.l o s of the 

formation tho.t yie l d wo.to r tho.t is generally not s o hi Gh l y 

mine r a lize d a s s oc po.gos frora the c o1:ipn.ct c l o.ys and sha. l o s 

themse lve s . Such supplies in a few p l ace s ove r the municipa lity 

a.~c oven sufficiently l ow in d i ssol ved s a l ts to b e used in tho 

househol d. 
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