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GROUND W/'.TER RESOURCES OF THE RURiŒ. MUNICIPJ\LITY 

OF FRONTIER, NO. 19, 

S.i\SKATCHEWAN 

INTRODUCTION 

Lack of r a infall durln~ the years 1930 to 1934 over 

a l ar ge part bf the Pra iri e Provinces brought about an acut e 

shortage both in the l ar ge r supplies of surfa ce wat er used 

for irriga tion and t he smaller suppli es of ground wat er 

r eQui red f or domesti c purposes and f or '1ëock. In an ef f ort 

t o reli eve the s erious situa tion the Geologi cal Survey 

beg~n an extens ive study of t he problem f rom the standpoint 

of dome sti c use s and stock r a ising . During the f i eld s eason 

of 193 5 an ar ea of 8 0,000 SQuar e miles, comprising all tha t 

part of Sa ska t chewan south of the north boundary of t ownship 

32 , wa s systematically examined , r ecords of approximntely 

60,000 wells wer e obtained, and 720 samples of wat er wer e 

collec t ed for analyses. The f ac ts obtained have been 

cla ssifi ed and t he information perta ining to any well is 

r eadily accessible , The exmnination of so l ar ge an ar en 

and t he inter pr e t a tion of the dat a collec t ed wer e possibl e 

because the bedrock geology and the Pleistocene deposits 

ha d been studi ed pr eviously by McLearn, Warren, Rose , 

Stansfi eld, Wickenden, Russell, and others of t he Geologi cal 

Survey . The Department of Na tura l Resour ces of Sa ska tchewan 

and local well drillers a s s isted consider ably in suppl ying 

s ever a l hundred well r ecords. The ba s e maps used wer e 

suppli ed by the Topographica l Surveys Br anch of the Department 

of t he Interior. 
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Publication of Results 

The essential information pertaining to the gr ound 

water conditions is being published in n Yports, one be ing icrnued 

for each municipQlity. Copie s of these r eport s are b oing sent 

to the secretary trea surers of the raunic i palities and to c ~rtain 

Provincial and Federal Dcpartments , vrher o thtiy can be consulted 

by r e sidonts of the municipalitios or by othor per sons , or they 

may bo obtained by writing direct to the Diroc~tor, Buroo.u of 

Economie Geology, Department of Mines, Ottawa. Should. anyone 

r equirc more dctailod infor mation tha.n tr..at contained in the 

reports such addition.al i nformation as the Geol ogical Survey 

possosses can be obta i ned on application to t he director. In 

making such r oquest the applicant should indien.te the exact 

location of the ar ea by giving the quarter s ection, township, 

r o.nge , b.nd meridian conc erning which further information i s 

desired. 

The r eports are written principally for farm 

r osidents, municipal bodi e s, and well drillers ·who ar e cither 

planning to si:nk new wel l s or to deepen existing wells. 

Technico.l t erms used in the r eports ar e dofi ned in the gl ossary . 

How to Use the Report 

.Anyone de siring information a.bout ground water in 

·anyl?articular locality should r ead fir st the part dealing 

wi th the municipality as a vvhol e in ordor to und.erstand .more 

fully the part of the r-oport- that-deals ·with the pl ace in 

which he is inter e sted. At the srune time he should study tho 

two figures accompanying the r eport, Figure 1 shovrn t he 

surface and bedrock geology as related to the ground water 

supply, and Figure 2 shows the reli ef and the location and 

type of water wel ls. Relief is shovm by lines of oqual 

el evation callcd "contours". The el evation above sea-level 
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is givcn on somc or o.11 of tho contour lines on the figura. 

If one intends to sink a woll n.nd wishos to f ind 

the n.pproximo.te depth to a wo.tor-b0n.ring horizon, he must 

len.rn: (1) the Glevation of the site, o.nd (2) the r robo.blo 

olevo.ti on of tho water-b on.ring bed . Tho elovation of thr; wdl 

site is obtaincd by marking its position on the map, Figure 2 .. 

and estimating its elevation with respect to the two contour 

lines bct·weon which it lie s and whose cl evat i ons are givo on 

the figur e . \rVhere contour lines are not shovm on the f i gure, 

t he elovations of adjac<mt wolls as indicated in the Table of 

Well Records accompanying each r eport co.n bo used . Tho 

o.pproximate elevation of the water-ben.ring horizon at the vrell-

si te can be obtai ned from the Table of Wall Records by noting 

the el evation of the wr.ter -bearing horizon in sur r ounding wells 

n.nd by Gstimat i ng from those lmovm el evo.t i ons its e l evat ion 

1 
at thowell-s i te .- I f the water-ben.ring horizon is in bedrock 

the depth -to water can be estimatod fairly accuratoly in this 

way. If the water-bearing horizon is in unconsolidated deposits 

such as gravel, sand, clay, or gl ac ial dobris, however, the 

estimated elevation is l oss reliable, bocause the water-b<:o..ring 

horizon may be inclined, or may be in l ensos or in sand bods 

which may lie at various horizons and may be of sm.all latoral 

extent . In calculating -~ho depth to vrater , care should be te.ken 

that the vra.ter-bearing horizons selected from the Tabl e of Well 

Records be a ll in the srune geological hor i zon either in the 

glaci al drift or in the bedrock . From the dat a in the Table 

1 If the well- site is near the edge of the municipality, 
the mnr nnd report dealing with the adjoining 
municipality should be consulted_in order to obtain the 
needed information abou t nearby wells . 
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of Woll Re cords it i s a lso posdble to fo rm somo idea of the 

quality ahd quantity of the water likely to b e found i n the 
1 

pr oposed vrell. 



- 5-

GL08SJIRY OF TERi:fiS USED 

Alka lino . 'l'hc t orm 11 alkaiine " hc.s b een ::i.pplic d 

r a.ther loosoly to some gr ound waters. In the Pra irie 

Pr ovinces a vira.ter is usually dcscr ibed as 11 a lkal ine 11 whon it 

con-to.j.n.s e. l n.rbe a...1ilou11t o·r sn.lts, chi ofly sodium. sulphute antl 

maf5nosium suly;hat e in so l ution . Wat e r that· t s. stes strongly of 

common sal t is doscribed as 11 sal ty 11
• :Many 11 a lka line " waters may 

be usod for stock . Most of the so- co.l l ed 11 a lka line 11 waters a r e 

mor e correctly tcrmed 11 sulphate wat er s ". 

Al l uvium. Doposits of earth , c l ay , s ilt, sand, 

gravol , and other :matcria l on the f l ood-pla i ns of modGr n 

streams a...'1.d i ri l ake b eds . 

Aqui for or Wat er-bearing Hor izon . A water-bearing 

b ed , l ens , or pockot in unconsolidated deposi ts or i n bedrock. 

Buri ed pr e-Glacial Str CJ CJn Chari..nols . A channe l 

carvod into the bedr ock by D. stroa.m b efor e the advunce of -the 

conti~iental i ce- shoet, and subsequently e ither pa.rtly or whol ly 

fHl üd in by sands , gr ave l s , and boul der clay depositod by thô 

ic e - sheet or l a.t e r agonc i e s . 

Bedrock. Bedrock, as hro used , r ef ers t o partly 

or vrholly consolida.ted deposits of gravol , aand, silt, c l ay, and 

ma.rl that aro older than the glac inl drift. 

Coal Seam. . The sume a s a co&l bed . A deposit of 

c.arbonn.ce.ou.s. materi.a.l . fo r :mod. f'rom the remains . of plant s by 

pc..rt i a l decomposition and burial. 

Cont our. A line on a map joining points that have 

t.ho srune e l evation above sea-lev el. 

Continent a l Ic e- sheot . The great i ce- sheet that 

cover ed most of the surface of Ca.ne.da ma:ny thousunds of years a.go . 
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Escarpment , A cliff or o.. rclat i vo l y stcop slopo 

separ ating l cvol or gently sloping o.r eas . 

Flood- pl a i n . A flo.t part i n a river valley 

ordinarily ab ove water but cover od by water when the river is 

in flood. 

Glac i al Drift. The looso, unconsol i do..teù surface 

deposits of so.nd , gravel , and c l ay , or a mixture of th(:)so , 

t hat were deposited by the continental ico- sheet . Clay 

contai ning boul der s forms part of the dr i ft and is r eferrod 

to as gl o..cia~ t ill or boulder clay. Th0 glo.c i a l drift 

occurs in sever al forms: 

(1) Gr ound Mora i ne . A boulder cl ay or t ill pl a in 

(includoe ar eas where the gl n.c i a l dr ift is ver y thin and the 

surface uneven). 

(2) Termina l Mor a ine or Mor a i ne. A hilly t r act 

of country formed by gl ac i al drift that was laid dovœ. at 

the mar gin of the cont i nental ice-sheet during i ts r etreo.t. 

The surface i s characterized by irregular hills and u..ridrained 

basins . 

( 3) Glacial Outwash. Sand and gravel pls.ins or 

deltas formed by str ea.rns that issucd from the cont i nental 

ice- sheet. 

(4) Glacial Lake Deposits. S0-11.d and clay pla ins 

formed in gl acial lD.kes during the r ctreat of the ice- sheet. 

Ground Wc.ter, Sub-::;ur face water, or vrater tho.t 

occurs below the surface of the land. 

Hydrost atic Pressur e, The pr essur e that causes 

·wat er in a well to r i se above the point at which i t is struck . 

Imper v i ous or bnpermeabl e . Beds , such as fine clays 

or shal e , are considored to bo impervious or impermeable when 

t hey do not per mit of the perceptib l e passage or movement of 

t he gr ound wat8r. 
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Fer vious or Per lroable. Beds ar e pervious when 

they permit of the perceptible pas sage or movement of gr ound 

water , as for exmnplo por ous sands, gr avel, and sa.ndst one , 

Pr e-Glacia l Land Surfa.ce . The surfo.ce of the lo.nd 

befor e i t i:ms cover ed by the continento.l ice-sheet. 

Recent Deposit s . Deposits t hn.t h::nre been laid dmm 

by the agencies of wn.ter and wi nd s i nce the disappenrance of 

the cont i nental ice- sheet. 

of alluvium and gl acial drift consisting of l oose sand , 

grn.vel, cl n.y , and boulder s that overlie the bodrock. 

Water Ta.ble , The upper limit of the pa.rt of the 
: 

gr ound wholly saturated 1v·ith wn.ter . This mn.y be v ery nea.r 

the surface or mn.ny feet below it . 

Well s . Hol e s sunk into the earth so as to r eo.ch a 

supply of water. When no wat er is obta. i ned they a r e r eferr ed 

to as dry hol es . Wel ls in which wn.ter is encou..'1.ter ed a.r o of 

thr ee classes . 

(1 ) Wells in which the water is under suff icient 

pressure to flow above the surface of t he gr ound . Theso are 

called Flowing Artesian Woll s . 

(2) Wells in w·hich the wat er is under pr essure but 

does not ri se t o the surface . These wells ar c called Non-

F1ovving Art esian Well s . 

(3) Well s in which t he water does not ri so above 

the water table . These well s a r e called Non-1\rtesian Wells . 
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS, REFERRED 
TO IN THESE REPORTS 

Wood. Mountain Formation. The name given to a series 

of gravel and sand beds which have a maximum thickness of 50 

fe et, and which occur as isolat ed patches on the higher parts 

of Wood mountain . This is the youngest bedrock formation and, 

where present, overlie s the Ravenscrag for mation. 

Cypress Hills Formation. The na.me given to a serie s 

of conglomer ates and sand beds lfui.oh occur in the southwest 

corner of Saskatchewan, and r est upon the Ravenscrag or older 

formations. The formation is 30 to 125 feet thick. 

Ravenscrag Formation. The no.me given to a t hick 

series of light-coloured sandstones and sha l es containing one 

or mor e thick lignite coal sea.ms. This formation is 500 to 

1,000 feet thick, and covers ~ large part of southern 

Sa skatchewan . The principal coal deposits of the provinc e 

occ~r in this for:mn.ti on . 

Whitemud Formation. The name given to a series of 

white, grey, and buff coloured clays and sands. The formation 

is 10 to 75 feet thick. At its base this formation grades 

in places into coarse, l:imy sand beds having a maximum thick-

ness of 40• feet. 

Eastend Formation. The name given to a series of 

f ine-grained sands and silts. It has been r ecognized ut 

various localitie s over the southern part of the province, 

from the Albert a boundary east to the escarpment of Missouri 

coteau . The thickness of the formati on seldom oxceeds 

40 feet. 

Bearpaw Formation . The Bearpaw consists mostly of 

i ncoherent dark gr ey to dark brovmish gr ey, partly bentonitic 

shales , woathering light gr ey, or, in places wher e much iron 
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is pr o sent, buff. Bi:::dti of SQ.nd occur in pl o.c ccJ i n the 

lower pa rt of the formb.tioni It f or ms tho uppormost bedrock 

for mo.tion ovor much of we ·tor n c.nd southwo st ern Sasko.tchavmn 

o.nd has n. maximum thickhe s s of 700 feot or s omewhc.t more . 

Be lly Ri ver Formo.ti on . 
~~---~-~~~~·~--'~-

Tho Belly Rive r consists 

mostly of non- marine so.ncl , shLü o , and coo.î , and underlies 

tho B0ar p11w i n the wostorn po.r t of tho 3.r Gcu It passes 

en.stwar d and northeastwc,rd ü 1to mo.rine shah: . The principo.l 

o.r ea of transition i c; in tho wcstE.:rn half of t ho ar ea whoro 

the Belly River i s nostly thinner t hcm i t is to the vro st 

crncl inclucles marino zones . In the southvrnster n c orne r of t h o 

o.r eo. i t ho.s o. thicknoss of several hu.YJ.dr ed f oot . 

Marine Shc.l e Seri c s . Thi s seri es of b eds consists 

of dar k gr ey to J.ar k brownish i;r ey , plastic shc.les , and 

underlie s t he c entro..l o.nù northoo.st0rn pr,.rt s of Saskatchewa.n . 

It incluùes beds oquiva l ent t o the Bearpaw, Bolly Rivor, and 

olde r formati ons that und.erlie the vte stor n part of tho a r oa . 
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WATER-BE/\RING HORIZONS OF THE MUNICIP.ALITY 

The rural municipality of Frontier occupies an area 

of 324 square miles in southwestern Saskatchewan. It consists 

of nine townships, descrï0a d as tps. 1, 2, and 3, ranges 19, 

20, and 21 , W. 3rd mer. The International Boun ~'. ary forms the 

southern border of the municipality . The Valmarie branch of the 

Canadian Pacifie railway on whiôH are s ~ tuated thé village s of 

Frontier and Loomis crossus t he municipality in an east- west 

direc tion approxima tely 4 miles south of its northern border. 

The central part of the muni cipality is a lowl and area. 

The ground surface rises t o th e southwest to form the Boundary 

pla t eau and to the northeast to form an upland area tha t extends 

to the south bank of Frenchman river, in the muni cipnlity to the 

nor th. The land surfa ce is gently rolling throughout the greater 

part of the municipality . The central part of the area has an 

approximate el eva tion of 2 ,800 f ee t above sea-level and the 

highlands near the borders of the area have eleva tions tha t 

nowhere gr ea tly exceed 3 ,050 f ee t above sea-level. ~s the area 

has not been topographi cally mapped the relief is not shown on 

Fi gure 2 of the accompanying map . The elevat i o~ s quot ed in the 

r eport were determined as accurE"tte l y a s possible by aneroid 

barome t er during the course of this invGstigation, but must be 

r egorded only a s approxima~ely correct . 

The dra i nqge system in this muni cipality is ver y poorly 

developed and most of the sloughs and depressions have no outlets. 

The ground water supply is derived from the Recent 

deposits along the bottoms of coul~e s and other depressions , from 

the gl ac i al drift tha t covers the grea t er part of the municipality, 

and to a more limited ext ent from the underlying bedrock formations . 
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Water-bearing Horizons in the Unconsolidated Deposits 

The Recent deposits consist of fine silts, sands, and 

occasionally gravels laid down by strenms in undrained depressions 

and in the coulées~ Most of these streams flow only for a short 

time in the spring mànths . The porous beds in the deposits lie 

wi thin 15 f ee t ôf the surface. Shallow wells dug into them can 

be expected to yield small supplies of water suitabie for domestic 

use. The permanencé of the water suppli e s depends l argely upon 

the areal extent and depth of the porous beds , the extent of the 

catchment area , and the arnount of surfa ~e run-off availab l e to 

repl enish the ground wq t er supply. 

Conservation of the surface run-off by the constructi on 

of dams at sui table pl a ces in the coulées provides a much more 

dependable water supply for stock. This method of conserving water 

is widely used by the f armers and ranchers of this municipality . 

Glacial drift, deposited many thousands of years ago 

by a great continental ice-shee t which moved in a southwesterly 

direction a cross the province , covers the entir e area . The 

thickness of the drift varies irregul arly over the municipality 

and r ange s from 75 to 200 f ;e t. The drift is composed essentially 

of a yellowish brown boulder clay grading downwards into a heavy , 

compact , bluish grey boulder clay. Interspersed through the drift 

are beds or pockets of fine silts, sands, and g~ivels. T.hese 

deposits are generally water-bearing , and appear to occur at two 

distinct horizons in the drift . 

The upp er horizon consists of ~mall, isola ted pockets of 

sand and gravel interspersed through the boulder clay within 20 

feet of the surface . In the central, northwestern, and extreme 

southwestern parts of the municipality the surface of the glacial 

drift is quite flat and consists of boulder clay or a till pl ain. 

The gravel deposits tha t occur in the boulder cl ay do not as a rule 

show any distinguishable features at the surface, and productive 
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beds are relatively scarce in the upper part of the drift . Careful 

prospecting is usually nec essary before any adequate supp lies are 

obtained. The ground surface of the r emaining parts of the muni­

cipali ty is rolling; undrained depr e ssi ons are connnon , and low gravel 

knolls and ridges occur in many places . This t ype of glacial drift 

is lmown as "moraine". The areal extent of these two type s of drift 

is indi cated on Figure 1 of the accompanying map. In the moraine 

covered areas, the gravel pockets are more numerous an'd of grea ter 

area l extent, and consequent~y l e ss difficulty is generally experi­

enc ed in obtaining water at shallow depths . Wells located on or 

near the low knolls and ridge s form in many p la ces sources of good 

water for domestic us e . During the dry s easons, however, most of 

the shallow wells in the municipality do not yield suffici ent supplies 

for local stock requirements, thus necessitating the cons truction of 

dams or the drilling of wells to great er dep t hs . The q_uali ty of the 

waters from the upper prrr4; of the drift varies widely from place to 

pl ac e . Wat er from the boulder clay itself is often so highly 

miner a lized a s to be unsuitable for domestic use . Suppli e s from the 

sana , and particularly the gravels, are of much better quality. 

Mineral salts, mainly sulphates, a r e all1ost invariably pr es ent in 

solution, but not gener~lly in sufficient q_uantities to r ender the 

water unsuitable for drinking. 

The s econd zone of water - be aring sands and gr avels occurs 

at or near the base of the glacia l drift. The distribution of thes e 

deposits is not indica t ed in any way by the surface f ea tures of the 

gl ac i a l drift . As th e thickness of the drift vari e s from place to 

place and sinc e the a q_uifers occur at various el eva tions in the 

l ower par t of the drift, no definit e dep th from the surface can be 

predicted a t which the water-bearing beds ar e li kely to be encount ered. 

The drift is known to thin perceptibly toward the northern and north­

western part of the mun;c~-i;iality. The gravel deposits are considered 

to have been washed down from the nar thern highlfmds before the 

deposition of the drift, and und erli e the grea t er part of the central 
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lowl ands area . The gravels ar e encounter ed a t lower el evations in 

passing from the northern to the centra l and southern townships . 

In t he townships along the north a nd western borders, 

wa t er is encountered in the lower wa t er-bearing zone nt depths of 

40 to 90 f ee t . Deeper wells ~re r equired toward the southeastern 

part, and some wells in township 1, r ange 19, ar e a s much a s 200 

f ee t deep . The ar ea in whi ~h the lower a quifers oc cur a t dep ths 

gre~ter than 90 f ee t from the surfnce is outlined by the " C" line 

of the a ccomn anying ma p (Figur e 1). 

No informa tion was obta ined as to gr ound water conditions 

1 in t he r ange land bordering th e Boundary pla t eau 1n the southwestern 

corner of t he munic i 'pnlt ty , but i t is qui t e probabl e that the greater 

par t of this ar ea is a lso underlnin by ·c
1rns e wa t er - bearing beds . 

Wells sunk to the lowo r part of the drift usually yi eld l a r ge suppli es 

of wnt er . The wat er is i nvari ably hard and unfortuna t ely i n many 

ins ·cances is tao hi ghl y miner alized to be sui table for human con-

sumption . Wells sunk to t his horizon in many parts of the muni-

cipality yi eld ample supplie s of wa t er for f ar ms with l arge herds 

of sto ck . 

Water-bearing Horizons in the Bedrock 

Ground water in t he bedrock formations und erlying the 

glacial drift of the municipality seems to be confined to compara-

tively limitAd ar eas . Fine grey to bluish gr ey sands, known as 

t he Eastend form13. tion , ar e wat er-bearing in the mmicipali ty to the 

nortI'- . Thes e bed s extend into the northern parts of township 3, 

range s 19 ar-d 20 , of this municipality w~ere they are a lso wa ter-

bearing . The beds become sha ly a t greR :, ~ depths and grade down-

war d into a s erie s of bluish grey , compa ct sha l es interbedded wi th 

thin l ayers of f ine grey sands . This l a tter seri es i s known as the 

Bear n 13.w formation . It extends benea th t he East end forma tion in the 

small ar ea r ef erred to above and immedia t ely und erli es the glacial 

drift throughout the r ema ind er of the municipality . The upp er par t 

of the Bear paw in the nor t heastern part of the area where the s andy 
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layers occur is water-bearing . These beds of sand appear t o be 

confined to the northeastern part of the munic i pality; in the 

central, western and southern areas the formation is composed 

almost entirely of compact sha l e which yi elds little or no water . 

Of the many wells producing from bedrock a quifers in 

the northern parts , the sha llower one s are undoubtedly deriving 

their supply from t he Eastend beds, and the deeper wells in the 

northea st corner from sandy beds in th e Bearpaw shale . The depths 

to these horizons r ange from 75 to 200 f ee t from the surface . 

With a f ew excep tions the depth nece sse~,. to drill before pro­

duc tion is obtained increas es in an ea sterly direc tion from the 

nor th- central pqrt of the municipality . Hydrostatic pressur e 

cause s the water to rise over 50 f ee t above the aquifer in some 

of these wells . In others it does not rise above the sand . The 

supply from most wells is suffici ent for farm r equirements . The 

wnt ers vary in quality from soft , drinkable waters t o those tha t 

are highly mineralized and unsa tisfa ctory for either domestic or 

stock use . 

Throughout the r emai nder of t he municipality the ma jority 

of th e wells tha t have been sunk into th e sha le ar e dry . Others 

yield small supplies of water in which the large quantity of 

dissolved mineral salts r endér them unfit for drinking and usually 

unfit for stock . It seems advisab l e throughout the grester part 

of the municipality to confine th e s earch for ground water to the 

drift r a ther than t o prospect by deep ~=illing . 

The t0tal thickness of the Beerpaw forma t ion in this 

ar ea probably exceeds 800 f ee t . No wells have been sunk in this 

municipality t hrough the formation into t he sandstones of the 

underlying Belly River forma tion, but in the villages of Climax 

and Bracken , in the municipality to the east, fairly l ar ge supplies 

of soft, "soda- bearing" wa t er ar e obt ained from s·ndstone beds at 

the base of the Bearpaw or in the upper part of the underlying 

Belly River formation at depths of 1 , 005 and 608 fe e t . This wa ter 

is not very suitabl e for dri nking and is used principally for 

watering stock . Similar water conditions probably exist a t depths 

of 800 to 1,200 f ee t throughout Frontier municipality . 
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GROUND WATER CONDITIONS BY TOWNSHIPS 

Township 1, Range 19 

The irregularly r olling surface of the area is formed 

by a l ayer of mora ine overlying till throughout the entir e 

township. Isola t ed pocke ts or beds of sand and gr avel occur in 

the glacia l drift in the coulBe bottoms, and interspersed through 

the boulder clay of the uplands within 20 f ee t of the surface. 

Shallow wells sunk into these deposits provide small supplie s of 
.. 

hard water for household use and for e few head of stoèk. The 

l argest supply of water ftbm the shallow deposits is being derived 

from a gravel bed at the base of a dugout excavated in the drift 

on the NW.t, section 13. Fairly soft wa t er s s eep into this 

dugout, and a constant l evel is maintained . 

In ar eas where the shallow water- bearing beds have not 

been located or ar e not conveniently situated to f a rm buildingsr 

deep we lls have been sunk t o t ap a lower sand and grave l RQUi fer 

at the base of the gla cia l drift. Those beds form what is believed 

to be a fairly cont inuous >orizon. It is encounter ed at el eva tions 

of 2 ,875 to 2 ,830 in wells sunk to dep ths of 145 to 160 f ee t in the 

southern part of the township. In a I'-ortherly direction the 

horizon is encount ered at slightly lower el evations, and hence 

at great er dep ths. It is found at dep ths of 200 f ee t in th e central 

s ections at an approximate el evation of 2,800 to 2,775 f ee t above 

sea-level, and one well in s ection 33 reached production at a depth 

of 230 fe et, a t an e l evation of 2,750 f ee t above sea-level. In many 

of thes e wells the water is under hydrostatic pressure and rises 

t o l evels ranging from 50 to 150 f ee t above th e aQuifor . The aQuifer 

extends westerly to s ection 19 wher e a well locat ed on the NE.t, 

yields only a small production. Several hole s on the NW.t of this 

s ection sunk to bedrock failed to encounter wa t er. 

The wa t ers from these .deep a Quifers also vary greatly 

as to the amounts of dissolved sa lts they contain. Wells situated 

on sec tions 10, 12, and 23 yi eld waters suitable only for stock. 
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A well on s ection 33 produce s a large supply of soft wat er from a 

depth of 230 f ee t and a well at about the sa~e dep th on section 28 

a lthough now dry produced wa t er of similar QUality when first 

drill ed. Wat ers containing intermediate amounts of salts in solution 

occur at other places in the tdWnship. 

Water - bearing beds ar e not known to occur in the Bearpaw 

formation whi ch underli es the glacial drift throu[hout this township~ 

In a 600-foôt hole in the NW.t, section 19, the upper part of the 

Bearpaw was penetratcd to a dep th of at l Ga st 400 f ee t without 

locating wat er. 

Township 1, Range ~O 

A l ayer of moraine underlain by till covers the grea t er 

part of th e township. The moraine yields little wa ter in most parts 

of the ar ea , and no adeQuate water suppli es ar e known to occur in the 

upper part of the drift throughout this township, Several sha llow 

wells a long the eastern side of the township yield sroall, generally 

intermitt ent, suppli es of hard wa t er from gravel beds within 15 f ee t 

of the surface . Throughout the r ost of the township the shallow 

wells are loca t ed beside sloughs . The cla y ac ts a s a filt er for the 

water s eep ing through from the surface r es ervoir and if not contaroinated 

by organic roaterial the wa t er is usually suitable f or drinking. These 

water suppli e s cannot be depended upon during prolonged dry s easons 

or during the winter roonths .• 

Wells bored to depths ranging from 143 to 176 f ee t on 

s ec tions 2 , 12, and 15 encounter what is beli eved to be a f eirly 

continuous productive sand bed in the lower part of the drift at an 

apuroxim'i t e el evRtion of 2,900 f ee t above s ea-level .. The wa ter is 

hard and f a irly highly miner a lized, and in one instanc e unfit for 

household us e.. It is r egarded, however, a s be ing QUi t e sui tabl e 

fo r wa t ering stock. The extent of this aQuifer outside of the 

southenstern part of the township has not been determined. The 

surface elevations of the north-centra l part of the township are 
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below 2,900 feet above sea-level and th e aquifer if present is 

correspondingly lower. :L A 128-foot well located on the SW.4, 

sec tion 22, encountered gravel lying irnmediately above the 

Bearpaw shale at an elevation of 2 , 777 f eet . This aquifer may 

prove to be the same horizon as that just described and be found 

to underli e much of the lowland area . 

No wells are known definitely to be deriving their 

supplies from the Bearpaw shale. It is possible that the sandy 
1 

bed forming the water - bearing horizon in the 176-foot bored well 

on t he SE.t, s ection 2, is in the upper part of the bedrock . The 

wate r contains ortiy small amounts of mineral salts, but the yiel d 

is insufficient for l ocal requirements . It is que s tionabl e if an 

adequat e ground water supply will be obtained from the shale. The 

lower productive beds of the drift offer much better possibilities . 

Township 1, Range 21 

This townshi p lies on t he ea stern edge of the Boundary 

plateau. The ground surface is steeply rolling and the area is 

largely grazing land . A thin layer of moraine covers the greater 

part of th e area, but t he less porous till occupies the southwest 

corner . Although the demand for water for domestic needs is small, 

a consider nbl& supply is r equired for range stock. Dams constructei 

-,; 
in coulee s to conserve the surface run-off form the princi pal sour ~e 

of supply a t t he present time . Two wells have been sunk in th e 

northe rn par t of the township . One of these is si tua t ed on th e NE.t, 
section 33, and encounter ed wat er-bearing gravels a t a depth of 

about 87 f ee t . The water is hard and contnins sufficient ~uantities 

of soluble salts to r ender it unsuitab l e for drinking . The 

presence of sod ium chloride (common salt) tends to give the wa ter 

a brackish t Rste. It is us ed for watering stock and the yie l d is 

adequa t e for about 40 head . 

The other well , situot ed on the SE.t, s ec tion 36, is 

185 f ee t deep . The base of t his well is in the grey shale of the 

BeArpaw forma tion . The water-bearing horizon is reported to be at 
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a depth of about 135 f eet, and may be a sand bod nt the ba s e of 

the glaci al drift or in the upp er pqr t of the Bearpaw formation. 

Tbis w'3. t er is hard and slightly "a lkalinc". The supply is limited 

and is used only for domestic purpos es, 

The uppermost beds of the Bearpaw forma tion a s observed 

in ar ea s to the we st cbntnin thin sand beds int ersp ersed through the 

dar k grey shal e , It seems probable that t he lower part of the 

drift and possibly the upper sandy beds of the Bearpaw will yi eld 

mo der a t el y l ar ge suppli es of w8 t er, suitable for stock a t le ~st 

a t depths not gr eatly exceeding 150 f ee t in t he southwe stern part 

of t he township. Testing to such dep ths is expensive , however. 

The construction of dams offer a mor e dependabl e source of wa t er. 

Town ship 2, Range 19 

A l ri.yer of mor'l.Lie , char qcterized by an irregularly 

rolling surface , overli e s gl a cial till througho·Jt the en tir e 

township. Isola t ed pocke ts a nd thin ')ed s of sand a nd gr avel occur 

interspe rsed through the upper part of tne drift in depr essions 

be t ween low-lying hills i n this townsh i p . Thes e deposits usually 

lie wi thin 20 f ee t of the s urfac e and, whe r e encounter ed in wells, 

yi eld small suppli es of hard, gener ally drinkable , wat or. In pl a ces 

wh er e the deposits are not loca t ed conveniently close t o f arm 

buildings or do not yi eld suffic ient wat er for the s tock, wells have 

be en sunk to the wa t er-bearing s and and gr avel bods in the lower 

part of t he gl aci a l drift, Thes e gr avel beds ar e beli eved to have 

been deposited fairly continuously over t he gr eater par t of the 

township by streams flowing from the northern uplands bef or e th e 

l ast continenta l ice-shee t deposited the grea t thickness of over­

lying boulder clay, The beds a r e encount er ed a t an approxima t e 

el eva tion of 2 ,900 f ee t c.bove sea-level in we lls r anging from 85 

to 100 f eet in depth throughout the northwe ster n half of the 

township. The beds slope gr a dually ü a southeast erly direction 

and are t apped !l t gradua lly incr easing d,,pths toward the southern 
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and onstern boundnrie s. 'l'he gravels 1ver o r eached a t an e l evr.i.tion 

of 2 ,843 f ee t in a 130-foot well in section 12, and a t 2 1860 f ee t 

in a 150-foot well in the sw.t , s ection 5. It is to be not ed, 

however , tho.t two wells sunk to depilhs of 156 A.nd 176 f ee t on the 

sw.t, section 2, f a iled to find wat er 2t these horizons. Thes o 

wa t er s ar e under hydrosta tic pressure and usually s t and in the wells 

A. t a constant l eve l 40 to 60 f ee t above the aquifer. The wat er 

is inv~ri ably hard and contains a high concentration of dissolve d 

mineral salts • . It is used for drinking only in a f ew places, where 

better suppli es of wnter are not avai l Rbl e . In no case , however, 

is the wa ter considered too highly miner alized for stock. 

The Bearpaw formA. tion immed i a t ely underli es t he gl a cia l 

deposits throughout the entire township. The she l e , which comprises 

the gr er.i. t er part of the formation, was pene tra t ed near th o ba se of 

the 176-foot dry hole on the sw.t, soct ion 2, a t an approximat o 

e lev~tion of 21825 f ee t above sea-1e~cl. A f ew sandy beds probably 

occur interbedded with the sha l e . It is improbab l e , how ever, tha t 

any large supply of wnter suitab l e either for domestic or stock 

use will be found in the fonriation in this to wnship. Residents 

are be tter a dvised to confine their s earch for wnt er to the over­

lying glacia l drift. 

Township 2 , Range 20 

Moraine covers a small a r ea a long the eas t ern border of 

the town ship. Such deposits ar e gener ally more porous than the 

till covering the rest of the ar ea and may possibly yield moderately 

l Rr ge su pp li es of wa t er a t sh allow dept hs . Shallow wells si tu?. ted 

near sloughs or in the coul~e bo ttoms form the princip~l source 

of wate r f or domestic needs in this t ownship. Thin beds of wa t er­

bearing sands or gravels a r e encounter ed i n a f ew of the wells , 

but most of the water is derived by s eepRge from the surfA.ce and the 

well supplies cRnnot be de~ended upon during prolonged dry s easons 

or for the winter months. The water is usually hard and the yield 
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from individual wolls is so ldom adeQua t e for moro than 5 to 10 head 

of stock. 

In this township, a s in the a r ea to t he east, gravel bods 

occurring near the base of the drift f orm th e best source of ground 

wq t er fo r stock. Although individua l gr avel beds may not be con­

tinuous over any l ar ge a r en t he evi den ce from thG existing we lls 

s eems to indica t e t wo f a irly extensive horizons . The upper horizon 

is confined to the upland pqrts of the northwest corner. Ther e water 

is enc ountered in a bed of gr ave l a t el evati on s r anging from 2,900 

to 2 ,850 f ee t above sea-level. The we lls tapping this horizon have 

been sunk to depths of 85, 70, and 140 f ee t in sections 28 , 32, and 

33 , r e spec ti vely. The wircJr i s of poor Qua li ty, being highly charged 

with miner a l salts and is used for wa t ering stock . The yi eld from 

each of the wells is r eported to be ampl e f or local r eQuirements. 

The s econd horizon is much mo::r· .J ext ensive , having been 

tap~ed by wells in many sec tions throughout the eas t ern and south­

central parts of the t ownship. The wa t er is found generally in a 

gravel a Quifer tha t li es a t an el eva ti on 2,730 to 2,'700 f ee t above 

s ea-level in the northeast ern and central parts of the t ownship, and 

a t appr oximately 2,650 f ee t along the s ou th ern boundary. Wells tap 

this horizon a t denths of 100 t o 110 f ee t in the northeas t ern sections, 

but a t 70 to 115 fee t in the central lowl and parts of the township ,, 

th e r ange in dep th be ing due l argel y t o vari qti on in surface e l e­

vation . On s ections 3 and 9 , dep ths of 185 and 150 f ee t wer e 

necessary before production was ob t ained • It is po ssibl e thnt had 

the two dry ha l e s sunk t o depths of 120 and 107 f ee t on s ections 14 

and 16, r e spec tively, been continued 20 t o 40 f ee t deeper they would 

have ob t ained water at this horizon . The wa t er in this a Quifer is 

under hydrostatic pr e ssure and rises in wells t o within 60 to 90 

f ee t of th e surface . Consider able FlID.ounts•of miner ql salts ar e 

pre sent in solution in the wa ters from we lls in the northern and 

cBntral parts wh ich t ap th i s RQUifer , r endering them unsuitable for 

domestic us e . In a southerly direction , however, t he charac t er of 
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the wa t er improves and it is be ing used f or drinking. Iron is 

pr esent in small amounts in the wa t er fr om the well on the NW.t, 

secti on 9, but is absent or occurs only in very small amounts in 

the other wells. The supply from oa ch of the wells is r eported 

t o be sufficient f or l ocal requiroments . 

No wells a r e known t o have been sunk t ilr ough the drift 

into the undorlying Bearpaw shnle , Small suppli es of wa t er probably 

occur in the upper par ts of the shale , b tc~ it is t o bo expected 

tha t the supply will be inferior ba th in quality and quantity t o 

wa t er fr om the drift , 

Two typ es of we lls s eem t o be prac tica l in this area, a 

shallow s eepage well f or household us e and a bored or drilled well 

to the lower horizon of the drift for stock . 

Townshi p 2 1 Range 21 

Slightly better gr ound wat er conditi ons ar e t o be expec t ed 

at shall ow dep ths in the moraine cover ed ar ea of the southern and 

southwestern parts of the t ownship than in the till covering t he 

r emainder of the t ownship. Wa t er-bearing beds or po ckets of sand 

or grave l appear to occur only sparingly in the upper pa rt of the 

gla ci a l drift throughout this t ownship. This area is sparsely 

settle d. The f ew r e sidents obta in the ir wa t er suppli es either by 

storing the surface run-off in dugouts a~à behind dams in the coul~ e s 

or by sinking wells t o the wa ter-bearing beds of snnd and grnve l that 

occur in the l ower part of the gl a ci a l drift . The thickness of the 

drift vari es fr om about 50 f ee t in the northwe stern parts t o 115 f ee t 

or more in the southeastern corner of the t ownship . The wells 

yie lding water fr om the l ower part of t he gl acial drift a r e confined 

t o the eas t ern half of the t ownship. Tho consistency with which 

many of the existing wells in the eastern part of th e t ownship have 

struck wa t er in gravel bed s a t el eva tions be t ween 2,930 and 2 ,900 

f ee t above sea-level suggests t hat a f a irly continuous a quifer 

underli e s a t l east this half of the t ownship. Well data ob t a ined 
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from t ownships bordering on t he n0rth nrd we st suggest tha t the s e 

wator-bearing beds may al so underli e the wes t ern ha lf of the t own­

ship . The 52-foot well l o ca t ed on t he SE. t , section 19, obtains 

its supply fr om an aquifer in blue clay a t an el eva tion of 2,938 

f ee t above s ea-level. This well may i ndica t e the wes t ern ext ensi on 

of this aquifer . Wells l oca t ed on secti ons 14, 23 , 27 , and 34 , 

strike this gravel bed a t depths r anging be t ween 65 and 80 feet 

from t he surface . On the higher l and in secti ons 10 and 12 , however, 

it w~s nece ssary t o bore t o depths of 100 and 118 f eet , r e spectively, 

bef or e production was obta ined . The wa t er a t this horizon is under 

hydrosta tic pressure and rise s in the wells t o hei ghts of 25 t o 30 

f ee t above the aquifer. The wnt er fr om all thes e we lls is r eported 

t o be hard and t o contain varying mnounts of miner a l salts in 

s oluti on. It is neverthel e ss be ing used f or düKB stic purposes a s 

well a s f or stock. The yield from i nd ividual wells is amply sufficient 

f or l oca l stock r e quirements. 

The underlying Boarpaw sha l e has been penetra t ed f or a f ew 

f eet in s ever a l of the se wells . Deeper drilling in this forma ti on 

is not r ecommended a s sand beds sufficiently porous f or any l arge 

accumula ti on of gr ound wate r probabl y do not occur in the Bearpaw 

in this t ownship. 

Township 3, Range 19 

Shallow s eepage we lls sunk near sloughs and dugouts , 

and wells t app ing the small poc ket s of sands and gr avels in the 

upper 30 f ee t of the glaci al drift f orm the main source of domesti • 

suppl y in this t ownship. The productive beds ar e of limited areal 

extent. As there is little or no indication of th eir occurrence on 

the surfa ce sever a l t est holes m~y be necessar y before an ndequate 

household supp ly is obtained. The mur a ine covering the sout hwest 

and northeastern parts of th e township is gener a lly more porous 

than t he gl acial till or boulder clay tha t covers t he central, 

northwe stern, and southeas t ern parts. Hence , slightly l arger 

suppli e s ~re to be expec t ed a t shallow depths in the gen tly rolling, 

mor a ine covered ar eas tha n in the fl atter, central till pl ain . 
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A l A.rge runount of ground w~ ter is usod f or stock in 

this t ownship and is derived fr om gravel beds occurring a t or 

near the base of the glac i al drift. These beds have no t been 

found a t sufficiently uniform el evati on_ to justify the assumption 

tha t thoy form one continuous nquifer ovor any l nrge aren . 

Thro ughout the southern t wo- thirds of the t ownship, many wolls 

have obta ined fairly l ar ge suppli es of wa t er suitable f or stock, 

and in most instanc e s suitabJe f or hous ehold use , a t depths r anging 
1 

from 70 t o 90 f ee t from the surface. Within the nr ea bounded by 

the "C" line on Figur e 1, i t hns been n ecessary t o sink vvells to 

1 

dep ths of 100 t o 110 f ee t before the productive beds wer e t apped . 

We lls sunk in the northern t h ird of the t ownship have 

f ailed to encounter mor e th<i.n 3mall seopage s of wa t er in the 

glacial drift, Deep er drilling into the fine gr ey snnds of the 

underlyihg East end f ormati on ha s yielded adequa t e suppli es f or the 

stock r equirements of sever a l f ar ms in the districtv A f ew of th e 

wells have been continued through the Eas t end and derive a part of 

the i r supply fr om the sands interbedded r.· i th the shale of the 

Bearpaw forma ti on. Ther e appears to be J _ttle uni f ormity t o the 

depths or the horizons A. t which th e wa t er is found. Most of th e 

wells are fr om 125 to 200 f ee t deep . It was f ound necessary in 

secti on 26 t o drill t o a depth of 235 f ee t , how ever, bef ore any 

large yield wa s encounter od. 

The quali ty of the wat er differs in the different we lls . 

v.-ells t app ing the thicker beds of sands in t he shale yi eld a soft 

t o moderatel y hard, drinkable wat er . Others encount ering l ess 

sand and more shal e give a hard wat er generally quite highly 

charged with dissolved sulph'ltG salts, which is used only for 

wa t ering stock. 

Throughout th e southern t v10-thirds of the t ownship the 

Eastend is probabl y ab sen t, and a s the Benrpaw f ormation tha t 

immedi a t ely underli es t he drift is composed ~lmo st entirely of 

sha l e , little wa t er can be expe cted from it . 
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Township 3 , Range 20 

Shallow we lls sunk in coulée bottoms or nt the base 

of slope s provide small supplies of w'.lter on some of the farms 

in the area . This sour ce cf supply is generally inadequate , 

however, and dugouts ccnserving the spring run-off provide for 

stock during the dry mo~ t'1 3 . Shallow wells deriving their w'.l t er 

by seepage from the dugouts form a satisfactor- ·_ousehold supply 

if the wa t er is uncontamina t ed by s ewn.ge and decaying vegetable ma t t er. 

Mor2. ine covers the uplands of the north•. ·n half of the t ownship , 

and offers slightl y bet t er possibilities of obtaining wa t er a t 

.>ho.llow depths than the l e ss porous till expos ed ovei' the southern 

l owl and s . 

Little deep drilling has been dono in the southern half 

of the township . Only one well has been sunk to a deep horizon . 

This well, located on the NW.t , section ~ , is r eport od to be 

deriving its suppl y from blue clay at a depth of approximately 150 

feet . The geological horizon of this aquifer is uncertain. It is 

probable tha t most of the wat er cornes from tho base of the drift 

a t a depth of 75 f ee t a l though the base of the well has proba'dy 

pene tra t ed the E~ stend forna tion or even the upper part of the Bear ­

paw formation . The wntc· :'.evel in the well is abou t 75 f eet above i ts 

base and the suppl y i s amp l e . The water i s haic· ·ènd highly charged 

with mineral salts in solution, and i s used only for wa t ering stock. 

The northeastern half of t he L ;mshi p is more thickly 

populated , and the s ettlers derive their ~ein supplies of ground 

v1ater from the sand and gr avel beds of t he lower part of the drift 

or from sands in the underlying bedrock . Wa t er-bearing gr avels 

have not been encount er ed a t depths grRa t er than 90 fe e t in this 

part of the township . This figure probably r epresents the approxi­

mate thickness of t he glacial drift . We l ls obta ining water from 

t he se gravel beds are situa t ed in a narrow belt extending t hrough 

sec tions 12, 13, 14, 23, and 27 . The water rises in most of t he se 

wells 30 t o 40 f ee t above the aqu i f er . The supply is amp l e for 
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average farm req_uir ements. "Alkaline" water is reported to occur 

in wells on secti ons 12 and 13, but otherwise th e water is satis­

factory for ho l~sehold us -:; . 

Two water-bearing horizons are known "!., n occur in bedrock 

in t he northêrn patt of the town ship. The shallowest of t he s e is 

tapped by t wo wells si tuated on sections 25 and 36 at app roxima t e 

depths o~ 75 feet: The wate~ is reporte l to occur irt blue- grey 

shale ~ It is more probable , however, that the water actually occurs 

in thin layera of fine sand inter be dded with the shale . The wa t er 

doe s no t rise above the a q_ui fer, but the supply is ample for bath 

household and stock req_uirements. The water is soft and considered 

to be of good q_uality for drinking. Thi s soft water horizon may 

extend through sec tions 35 and 34 , but does not occur in t he north­

we stern corner of the township. Here t wo wells have been sunk to 

a lower horizon at depths of 150 f eet and 160 feet . This wat er 

also occurs in porous beds in the shale . It i s under hydrostatic 

pressure and rises in t he wells about 100 feet above the a q_uifer. 

The water is hi ghly minere,_ ~. zed, however, and is not considered 

suitable f or wa t ering stock. 

Township 3, Range 21 

Shallow deposits of sand and gravel occur in the upper 

part of the glacial drift throughout t he moraine covered northern 

third and in several se ctions on the wes t ern side of this township. 

Most of the wells in t his area are in vall eys or depre ssions in the 

land surfa ce and yield good water supplies at dep t hs of 10 to 20 

feet . The supply from individual wells is gener ally suffici ent for 

f arm r eq_uirements. These waters are usually soft and sui t able for 

household use . Sorne difficulty has been experi enc ed in locating 

sui tabl e water supplies a t s ballow depths in the till covered , 

central part of the town ship. In sections 27 and 28 it was f ound 

necessary to sink wells to w~ ter-bearing gravels in the lower part 

of the gl a ci al ùrift . ThtSse beds are encounter ed at comparatively 

shallow depths, not generally exceeding 50 f ee t ~rum t he surface . 



- 26-

These lower grnvels may not , however, form extensive a quifers . 

A dry hole sunk in t he sw.t , se ction 27 , is thought to have 

penetra t ed the underlying bedrock shal es a t a dep th of s.bou t 60 

feet . Sever a l dry holes have Blso been sunk in the centrnl part 

of the township without encountering these gravel beds , and a f ew 

of them penetrated the underlying shale to depths of over 60 f ee t 

without obta ini ng wa t er . In the vicinity of the village of Loomis, 

and south and we s t to the borders of the township, t he s e wat er­

bearing gr aveis qr e encount er ed a t dep ths r anging from 40 to 60 

f ee t. The wa t er r ises 10 to 30 f ee t above the a quifer in most of 

the wells t apping the se gr avel horizohs . The yield is quite 

suffici ent for the aver age f nrm r equirements of the district. 

Although much of the wa t er is r eported to be " a l kalin e", i t is used 

in the househo l ds a s wel:. s f or wat ering · stock. 

Despi t e th e limi t ed ext ent of the aql'i 'Grs the gl o.ci nl 

deposits offer much gre~ter possibili t i e s of obta ining qdequa t e 

ground wa t er supplie s than deep drilling into the underlying bedrock . 

Only one well, situa t ed in the SE.t , se ction 23, is known 

to h~ve encountered wa t er in the Bearp~w forma tion tha t immedia t el y 

underlie s the gl a ci al drift in this township . The wa t er cont ai ns 

so much sodium c'lrbona te and sulpha t e snlts in solution t h2 t i t is 

unsuitable for f arm use . Should wa t er be found in the s e sho. l e s 

in other loca liti e s it probably will be h i ghly mine r ::li ze d and 

unfit for drinking , and possibly unsuitabl e for wa t ering stock . 
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STfiTISTICAL SUMMARY OF WELL INFORMATION IN RUR/\L 
.MUNICIPALITY OF FRONTIER, NO. 19 , SM3K./ITCHEW.i\N 

West of 3rd meridi qn 

Total No. of Wells in Township 

No. of wells in bedrock 

No. of wells in gla ci al drift 

No. of wells in a lluvium 

Permanency of Wa t er Supply 

No. with pe rmanent supply 

No. with intermittent supply 

No. dry hole s 

.Typ e s of Wells 

No. of flow i ng a rte sian wells 

Township 
Range 

No. of non-flowing arte si an wells 

No. of non- artesia n wells 

Quality of Wa t er . 

No. with ha rd wa t er 

No. with soft wa t er 

No. with s ~lty wa t er 

No. with " a lkaline" wa t er 

Depth of Wells 

No. from 0 to 50 f eet deep 

No. from 51 to 100 f ee t deep 

No. from 101 to 150 f ee t deep 

No. from 151 to 200 f ee t deep 

No. from 201 to 500 f ee t deep 

No. from 501 to 1,000 fe e t deep 

No. over 1,000 f ee t deep 

How the Wa t er is Used 

No. usabl e for domestic pur~os e s 

No. not u sable for dome stic purposes 

No. usabl e for stock 

No. not usabl e f or stock 

Suffi c i ency of Wa t er Supply 

No. sufficient for domesti c needs 

No. insuffi c i ent for domeBti c needs 

No. suffici ent for stock needs 

No. insuffi c i ent for stock nee ds 

1 1 i l' 2 2 2 1 3 : 3! 31Tota l No. 
i ' ' l i M . 

19 20 21!19 ·
1
20 2119.i 20 l 2l l n uni-

1 l l cinali tv 
! : 1 1 

25 !20 2 32 26 10 33 :24 !35 ' 207 
1 l 1 

3 2 1 2 0 0 10 1 5 i 3 26 l 

21117 1 30 

1 1 0 0 

j 

23 l 9 22 18 j 29 ! 

3 '1 1 1 l 1 l i 31 
!I l 

170 

11 

l 
1 

l . 
21 13 , 2130 20 10 32 24 J32 j 184 

1 
j 
l 

_2_: ___ 3.::....;l'--'o..._.l _o.;...· _3-+--o+--o-+-_o+. _o_,
1

r--__ 6 _ __, 

2 1 3 0 1 0 3 17 

0 0 0 0 0 0 

7 4 o 14 s s i13 g i2 
1~-+~+--+---11---t--r-~t---+---;..~~---~ 

14 12 2 16 15l 2 191 15 201 

75 

115 

16 16 159 

l i 
9 29 l 17 21 l 

1 
5 0 0 1 3 1 3 7 11 31 

1 

o o i o 4 o ol 1 1 ol 6 

91 

l l , : 

106 

1 

11 16 0116 •111 3 l 9l 131 271 
l l -1 -+-1 _ / ___ ___, 

2 0 1 8 6l 6 112 '. 7J 6: 48 

1 3 ' o 'W! " ~ 21 i 1 _26___.1 

7 1 1 21 3 0 4 j n- 21 1 
' i 

. ~- 0 ' 0 0 0 0 21 0 0 5 

i; o o o, ol o O' o o! 1 

0 0 0 0 0 

l ' ! 
: 1 l 1 . l 

17 15 1 22 14 9 18 j 18 26 ' l~O . 
~-r--.1---t----i-j ~+--r--+~+, ~r1 ~-

4 j l i li' 8 9 1 : 141 6 61 50 
1~--t~~~ ~i--~11--~1~r· 

1 • 1 • f 21 116 ' 2 30 23 9 i 31· 24 291 185 

01 oj 01 Oi 01 li -~n 31 

1 1 ! ! 1 
21 13 1 29 20 10 ; 31' 231 291 

5 

177 

13 

130 

60 



2 8 

JJ\IALYSES AND QU.L\.LITY OF Wl\.'.l.'ER 

Generu.l Sta.tœrrent 

Sar.1r:i l es. of T~e:.ter from represcmtati7G wells in surfa.ce 

othflrwiso ste.t erl in the tablo U,..T., niïni,,r,...,,r""\<"' the 
- 1,..-o.._ u.lj' ü .., 0 ... 

l nEalys <.; d in the lab o:rn.tory of thr.:: B01"1Yèf;S D~.vis:i.o:n of tho 

Geological Survoy by the usuul standard mctho·~s . 'f.ho 

quc.ntities of the followin;; constituonts were dotormined ; 

total c~issolved mine:ral s olid s, co..lciu.m oxide , J.îlagnesiu.r11 

oxido, sodium oxi de by cl.iffer r:,nce , sulphate, chlorid8, and 

alkaJ.inity . Tho ~.;.lkalinity roforr ed t o hcro is the calcium 

carbonata equivalent of c.cll acid uscd in noutralizing the 

carbonates of sodiu.':1, calciun, c.nd magne sium. . Tho r e sul ts of 

the c..nn.lysEis a r o givon in par t:> por Dilli c:!1. -·-·th~·.t is, pe:.rts 

by woight of th0 constituant~; i n l, OCC: , 000 parts of w~xb.:ir; 

for oxm;i_pl o , 1 ounco of r,J.L,teric.l disso l vo.l in 10 grcl l ons cf 

wectm· is cqual t o G25 p8.rts por rli llion . Tho so.!'lplüs ·.;rer o 

n ot exn.mi n · .. ,~ .for buctorin., c..nd thus Cc wo.ter ·t:hat me.y be 

tornoè, suito.ble for usr) on the basis of its m:l.noro.l sa.J.t 

co~tent might be conderr.nod on o.ccount of its bact6rio. content. 

Wators thn.t ar0 high :i.n bact or i a contrmt ho.vo usually beon 

polluted by 3Urface wc..tGrs . 

Total Dissolv0d Minor c.1 Solids 

The tcrm ntotn.l dissolvod min·'ffO.l solidsn o.s herc 

uscd refcr s to tho r0siduo r ernn.inint; vrhon a sw:nple of y;c.ter 

is evaporn.ted to dryno:·:s . It i o genero.lly considered that 

V'ïrltors- tbn.t have l..ess than i .. ooo parte per millio::: of di.ssolved 

solids are suitable for Or l;ir.LD.ry uses , but in the Pro.irie 

Pr ovinces this ficure is oftr:m exceeded, Noarly all 1':-ators 

thc..t certain mc~·e tho.n 1, OCO parts por i:d.llion of total sol i ds 

have a taste èuo to the dissolved minera.l matter. Rosidents 
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accustomed to tho waters May use those that hccve r.mch more 

tha.n 1,000 parts por' mill i on of clissolved solids without c.ny 

marked inconvorüencoJ o.l though most porsons not usod to highly 

minerali zed vrc:cer would find such waters hii;hly objectionable . 

Minetn.l 2$s-bl:l . .1.'1ces Prosent 

Calciurtl. ond . Magnesium 

Thè caiciul:l (Ca) anà magnesiu."D. (Mg) c 0ntont of wn.ter 

is dissolvéd fr o~ ~ocks dnd soils, but mostly f r om limestone , 

doi oMite J Qhd g~psum . tae d~lcium and magnes i ur;i salts impart 

hardness to wator . 'rho mL.gnc sium salts are laxat ive , 

espec i al ly rr..agnesium. sulphate (Epsom salts, MgS04 ), and they 

art:: more r ':ltrimental t o hoalth than the lime or calciu.'11 salts, 

The c&lcium sal ts have no la."{ative or ot her deleterious 

effects. The scale found on the inside of steCJ!l boiler s ancl 

tea-ket:;les is formed from those miner al salts . 

Sodium 

The salts of sodiun are next in importnnc e to those 

of ca.lciurn a.nd magnesium . Of those, sodium sulphate (Glauber 's 

salt, Na2so4 ) is usually in excess of sodium chlorido (connnon 

salt, lfaCl). These sodium salts are d i ssolved from r ocks and 

soils. Vfncm there is a large a.'11.ount of sodium sulphate prosent 

the water is l axative and unfit for domestic use . Sodiu.~ 

c arbonate (Na 2co3 ) 11black alkali 11
, sodium sulphate 11white 

alkali 11
, and so<lilll!l. chloride arc injurious to v egotation . 

Sulphates 

Sulphates (804) arc C'nG of tho common constituents of 

natur?,l The sulph:;.to sal ts most cornmonly found are 

sodium snlphate , magnesiu.~ sulphate, and calcium sulphate (Caso
4

) . 

·when the water conto.ins largo quantities of the sulphate of 

sodiu.~ it .is injurious to vegetation . 
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Chlorides 

Chloridos are common constituents of all natural water 

end are dissolvod in small que.ntitios fro~ rocks. They usually 

occur as sodium chloride and if the quantity of salt is much 

over 400 parts per million t h0 water has a brn.ckish te.ste. 

Iron 

Iron (Fe) is dissolved from many rocks and the surfa.ce 

deposits derived from them, and also from vrnll · casi!!.gs. wu.ter 

pipes, and other fixbtires. More than O.l part por million 

of iron in solution will settlc as E'. red precipitate upon 

exposur e to the air. A water that contains a considerable 

a...rn.ount of iron will sto.in porcelain, on!ll'llellod w~i.re. and 

clothing t hat is washed in it, and when usod for drinking 

purposes has a t endoncy to c~use constipation, but the iron 

co..r1 be almost conpletely removed by a.eration and filtration 

of the water. 

Calciu.'11 and magne sium" salts impart hardness to water. 

Hardness of water i s commonly recognizod by its soap-destroying 

powers as shO'wn by the d.ifficulty of obtaining lather with soap. 

The total hardness of n water :Ls the hardncss of the water in 

its original state. Total hn.rdness is dividod into "perrnanent 

hardness" and "temporary hardness 11
• Permanent hardness is the 

hn.rdness of the w::,ter remaining after tho sa.mple has been boiled 

and. it repre..sen:ta t.ha. ru:1ount oi' :min.ero.l salts tb.o.t oannot be 

r emo'red by boiling . Te:r.apor ary he.rdnesc is the diff'erence 

between t he total hardness and tho permanent hn.rdness and 

.r epr osent.s the amount of mineral salts t hat can be removed by 

boiling. 'l'ow.porary hardness is due r:iainly to the bicarbonates of 

calciu..ïl and magnesium and iron, e.nd permanent harness to the sulphates 

and c"b.J.orides of calcium and magrwsium. 'I'he :_r-ermanent hardness 
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can be partly eliminated by adding simple chemi cal softeners 

su ch as ammonia é)r s odium carbonate , or many pr epared s of teners, 

Water thet contains a l a r ge o.ruount of sodium carbona t e and 

small amoun.ts of calciu .. rn and roogn e siurn s alts ic soft, but if 

the calciun1 i:>.nr1 m.agnesiUI'.i. sal t 8 ar:::: -pr e s ent in l arge amounts 

the wo.t•.:ir is h':trd . Water tha t h a s a t otal he.rdness of 300 

parts per ~illion or more is usually classed a s excessively 

hard. Many vf the Saskatchewan water samples havG a tot~l 

hardness gr eatly in excess of 300 parts per millionj when the 

t o t a l ha rdnes s excee ded 3,000 parts per million no e~at t 

hardne ss determ.ination was made . Also no determination f or 

t emporary hc. rdnc ss wa s r.iade on waters having a totsl hardne ss 

l es s than 50 parts per pilli ·~ Yl.. As the de terminations of the 

soap hardness in some cases were 1:19.de af t er tlci.e sample s h8.d 

bcen stored ::rtar- some til"'.è'3, th o t em:porary hardness of some of 

the wat eTs as they corne fro:m th e wells probably is hig;lrnr than 

tha t given in the t ublu of ~nalys e s. 
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Analys es of 1Tatcr Sarn tl c s fr 0m the E~nicha li t y o f Fronti c r, No . 19 , Saska tche71an. 

~ LOCATION 1ve~tn 'l'ot a l 1 HAITTNESS CONSTITlTENTS x ::; AlULYSED CONSTITUENTS AS CALCULATED IN AS Sfü1fil COl1~ I NA'=1IONS S,)urc e 1 
o .,!cl,tr. S0c. l T' .tHge . r,Qor. of j_ " s 1 , , .' 

1 -<;\lka- J 
Caco3 Jcaô04 MgC03 'l.gS04 Na2C03 1Na~04 

1 o f 
:Vell, Ft . s; li cl~J 11o t a l F erm.rremn_ Cl. h nity Cao Mr:,--0 so4 1Na2o Solids NaCl _~ 

i 

23:3~1354 1 NW . 32 2 19 "":< 33 4,0oO 550 85D .rül 130 220 4o 24 1 3' 79ô 72 [_~25 - 539 2, 045 215 1 
:li: 1 l _) 

2 

~r 
2 20 3 no 7,260 1, 900 l,c.:l CJ 100 190 520 550 364 ô,7ô2 5 20 529 1,035 4 , 214 314 1 

1 

l.\l o2 2,001 'K-

- - >- - -

3 3 21 3 4 3 2 , 040 700 550 -50 104 270 20 209 1,00 7 564 1, 33 2 3S 1 19Ô 343 1 , 0 35 172 :li: 1 N" . 3 
1 1 

Wa t er sampl es i nclicn t od .thus, ~ 1, a r 0 fr om g laci a l dr ift. 
Ha r clness is t ho s oar hnr d ness ruc-pr e s seè_ a s calcium ca roonat e ( C&C03 ) . 

For i nt orpr e t::;.ti on c f this t abl e r end. t hG s ection on Àna lys es and Quo.li t y of Wa t er. 
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WP. t or from the Unconsolid3t ed Deposits 

Three srunple s of ground wnter from t hG glnci a l drift of 

this municipality wer e collected and .nalysed . The following 

genor nliza tions r egarding t he dominant c· ~racteristics of the ground 

w~ tor of t he ar eq '1r e bas eJ upon theso anal ys es, suppl ement ed by 

information given by the r e s idents of the ar ea , and upon ana lyse s 

of wn t er from similar horizons in adjoining muni cipaliti es. 

Ground \H t e r obta ined from sh'l llow wells sunk in the 

pocke ts of snnd and gravel of the upper part of the drift in this 

municipa lity shbw a wide vnri a tion a s t o ctua lity. Most of the 

wat er s a r e h~rd and contnin miner a l salts in solution . Sodium 

sulphe t e (Glauber's salt) and magne sium sulpha t e (Epsom s nlts) 

ar 8 gener a lly pre sent in the l a r gest amounts . Tho concentr~tion 

is in many pla ces sufficient l y hi gh to givo tho wn t er a slightly 

bitter t nste . In the a bsence of bettor suppli e s , however, this 

wa t er is used in the housc~1olds wi th no appnr ent ill eff ects . As a 

rul e wa t ers obt 'lined from the snnd and gravel dv)Osits in the 

coulée s a r e of botter quality than t ho s e obta ined from the sands 

in t he undr '1 inod depre ssions . Concentr~·. ,,.: on of miner al sa l ts by 

evapora tion in some pla ces ha s r ender od wat er from this l a tter 

source unfit for domes t ic use . At other points , shallow wells sunk 

into the boulder cl ay beside sloughs or dugouts yi eld a wa t er of 

better qua lity. The clay nets as a filt er to the wa t er s eep ing into 

the wells, a nd if th e wa t er is uncontamina t ed by s ewage or other 

decaying organic rnn t eri a l th ese wells form excellent sources of 

dome stic supply. Wells sunk into the compact, bluish gr ey boulder 

cla y r emot e from surfa ce a ccumul a tions , and not encount ering sandy 

beds , yi eld ver y little wa t er. The small seepages obtained ar e 

gener a lly too hi ghly cha rged with dissolved miner al sa lts to be 

used e ither for drinking or for stock. 

The thr ee analyses given on the a ccompanying t able a r e 

from wells sunk into the extensive beds of gr avols occurring in 

the lower p2rt of the gla cial drift. The wa t ers show a general 



-34"' 

similarity in the ~onstituent ninerals conprising the total 

dissolved solids and in th e r ol 8tive proportions in which theso 

s lts are presont in any one sar.iple . These wa t e1s are very 

hard. The hF:J.rdness is l :ugel y permanent and henc e not r:J.a t eri a lly 

l essened by boi l ing. Glauber's salt (Na2so4 ) is the mineral 

pre s en t in l qrgest amounts in tn es e wq t ers . In the first two 

analyses given , the Na2S04 forms 2 ,845 and 4,214 parts per million 

of the totRl dissolved solids. This combined with 539 and 1 , 085 

parts per mi llion of Epsom salts (MgS04) r e sp ec tively tend to 

make the se wat ers strongly laxat~ve and quite unfit for humnn 

consunption. No per manent ill effects on stock, aft er continual 

us e , wer e reported , however . These t wc ~ ~lts are present in l esser 

amounts in the third water analysed . This water would undoubtedly 

prove to be ln,~ : tive to persans una ccustomed toits use . It is being 

us ed for housohold purpose s , but ns its t ot a l dissolved content 

pl ace s this wat er near the upper limit of waters considered drinkable, 

it should not be used if be tter supplies ar e nvai l able wi thin reason­

,-.b l e hauling distance . Corn.mon s•llt (Nacl) is present in all three 

of these we lls . In the first t wo wa t ers the salt is in suffici ent 

concentra tion t o give a dis tinctly salty t a ste to t he water , which 

in itself greatly l e ssens its thirst quenching properties . The 

salt present in the t hird wat er is suffici ent t o gi ve to the water 

a "breckish" t Pste . The other mineral snlts present in solution in 

these wat ers ar e not in sufficient concentration t o have F:J.ny ill 

effects on persans or stock. They contribute l argely t o the hardness 

of the wa t e:::- . 

Any laxa tive effe ct that the c·e .m t ers mny hnve upon stock 

may no t prove injurious, particularly during winter months when the 

stock are fed ou dry fodder. 

Wa t er from the Bedrock 

Wells deriving their wat er supply fron the bedrock ar e 

confined almost entirely to the northern parts of tounship 3 , 

r anges 19 and 20 . w~ ter from the fine grey sands of the Eastend is 
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r eported t o be soft or only modera t ely hard . Small amounts of 

miner al salts ar e present in the wa t ers, causing them t o be 

slightly "alkaline". In ~eneral, however, these WRters a r e 

sa tisfac t ory f or domestic use and for watering stock. Supplie s 

from wells located on secs. 31 and 32, tp. 3, range 19, and 

s ecs. 25 and 36, tp. 3, range 20, are char ac t eristic of the s ands 

of the Eastend and the upper s andy beds of the Bearp aw shale. 

Wells t apping aquifers at l ower el eva ti on s in the shal e yield a 

much more highly min er a iized wat ert G1~uber 1 s salt and Epsom 

sa l ts a r e presen·t in solution in iarge quanti ties. The wa t er is 

highly laxa ti~e on hillnans a nd t ends t o create scour in stock. 

Iron and corn.mon salt in l e sser amounts add t o the disagree8ble 

properti e s of wat er fr om the shal o . Such water is t o be exp ected 

in deep drilling , i.e. below a depth of 200 f eet , thr oughout this 

northern ar ea . It is improbable thRt wells sunk into the shal e 

in a ny other part of the t ownship will yield wat er of appreciably 

better q_uali ty. 
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WELL RECORDS- Rural Municipality of.. .. .. F::lONTIER. NO. 19, SASK.à'I'eHE"J.diq- . 
·····-········· . .. .. .. .... ..................... .............. .. ...... .... .. ..... .. ..... . ; ........ ....... ............. 

LOCATION 
HEIGHT TO WHICH 

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

WELL 
OF OF WELL CHARACTER OF WHICH 

No. (above sea Above ( +) OF WATER WATER WATER 
YIELD AND REMARKS 

u Sec. Tp. Rge. Mer. WELL WELL lev el) Below (-) Elev. D epth Elev. Ceo!ogical Horizon 
Surface (in °F.) IS PUT 

--------

1 ~. 1 1 ~9 3 Drill cd 92 2,990 - 32 ',903 32 2. 903 Glacial gravel Hard , clcar, 4 6 D, s Sufficient for local necâ.s . 
iron, 11alk-
a lino" 

2 S':i. 2 " tt fi Du.g 14 2,933 - 12 2, 9 70 12 12 . 9 7ô Glacial sand SJft , cloud.y 45 D, s Suffi ci ont for local noeds . 

3 11171. 5 " 11 11 Bored 152 2,960 .-.1m 2, 3ÜO 150 12.330 Glacial coars c Hard, clear , 44 D, s Suffic.iont for local needs . 
sand. "nlkaline" 

4 S':1 . 
,,. Il 

" 11 BJr cd 146 3,015 -130 2,635 142 e. s 73 Gl acial c Jarse Hari , clao.r , 46 D, s Suffi ci ont for l ocal neods. 0 

sand 
5 N'i'l • 9 " n " Dut; 10 2, 975 3 2, 067 3 ~. 9S7 Glacial s aniy Harl , cl e<?~r 46 D Sufficiont for houschold needs . -

Il 
clay 

Hard. cl Jud.y 44 ,.-
~. 0 " Il Drill cd. lSO 2, 995 -155 2 , 340 155 ~. 340 Glacia l sa ni s I nsufficicnt su~ 1l y . Well abandoned. . 

.) , . novr 
,., na lkaline " 

7 NE . 0 Il " Il Du.g lÔ 2. ?56 - 4 2, 954 4 ~.954 Glacial bluc Ha r d. , cleo.r 4éi D Insuffici cnt SUTJly for l)ca l needs . 

li 
clay 

6 ~!.i. 2 Il Il B.Jr ed.. 130 2,990 4o 2, 950 50 f'.',940 Gla cia l graval Har J. ,cl )'J.d.y, 45 s Sufficicnt f or l oca l necd.s. -
11 a l kalino" 

9 W1J . 3 " Il Il SDring 2,930 0 2,9 ô0 Glac i nl gravel Soft , cl co.r 45 D s Sufficiont f ::i r 10cal nc ecls . , 

10 ~IT. 5 
11 1r Il Dug 12 3,00~ - 10 2, 995 10 2. 9S5 Roc ont alluvium Soft, cl car 4ü D I nsufficiont f or loca l noed.s . 

stroer:-. san::l 
11 1'T.7 . 0 tr Il Il Dug 16 3, 040 - 10 3,030 10 3, 030 Gl::tcio.l bl ue Hard , cl oo.r 44 D, s I nsuffici ent for l ::i cal nacJ.s . 

clay ~ 

12 N1' . 9 11 1l 11 Bo r oi 30 3, 015 - 12 3, 003 12 . 3, 003 Glacial sand Hari, cloar ·45 D, s Insuffici cnt for l ocal nocds . Dr;r hol cs 
"' 100, 245 , nJ 630 f oot d.ecry. 

13 TITE . 9 n Il 11 Drill ci 200 3 ,010 - 190 2, 220 lqo 2, 520 Glaci a l gr avo l 'Tard , cl oc r, 4 éi D, s Ins"J.ff ici cnt f::ir bcal neeis . 
11 0. lko.l ino 11 

14 s ·;·; . )0 n 11 Il Drill c1 200 3, 015 - éo . 2 , 955 155 2, 330 Glacia l g rafel î{ar l , clear 46 D, s Suffici cnt for lJca l necd.s. 

15 SE. 03 '"' li 11 Bn..:d 165 2 ,990 15 2, 9 75 170 k?, 620 Glacial gr avcl Hnr i , clJud,y, 44 D s Sufficiont f or local nood.s . .. - , 
"a lkalinc 11 

16 ~.f.7 . ~3 n n n Bo r oi 193 2, 985 40 2,945 190 2 , 795 Glacia l gravol Ha ri, clear , 44 s Suffici ont f or local need.s . -
"alknl i il.C n 

17 p"J . 25 n !! " Dug l ; 2, 955 - 13 2, 95 2 13 2 ,952 Glacial sand.y Ha r i , cloar 45 D, s Suffici ont f or l.:.cal nee .... Ls. 

clay 
l ô S.7. ti ;: 

~V 
11 t1 11 JrilloJ. 220 2, 995 Boar)av:1 11 soa')- Dry lD le . 

stonc 11 a t bas e 
19 SE . Dl 11 Il 11 ~s 14 2, c.c;o - 1 2, 969 1 2 ,909 Glacial sani Har : , cl oo.r, 47 s Sufficiont for l ocal n.oo.:ls . 

iron 
20 SE. )3 11 Il n Jrillol 230 2, % 0 - 55 2, g25 230 2 ,750 Glacial gravol Soft , clc:ir 45 j), s s ·.iffi ci 0:1t for l oca l neels . 

1 SE. ? 1 20 3 B•Jr oi 176 3, 050 -14 6 2,9o4 161 2,359 Bearnaw sand- Hari , clenr, 46 iJ, s I nsufficicnt f er local noois. 
st :Jno "a lkaline 11 

2 [N:'; • 2 11 11 " B::iroi. 143 3, r 4o - gs 2 ,942 142 2 ~ '!~ Glaci a l graval Hari , cloar, 45 1 s Suffi ci ont f or l oca l nceds . , 0 ·ù - ' 
11 a lkalinc 11 

3 .TBj . 2 n " " ~g 15 3,015 - 4 3,011 16 2,999 Glo.cial gravol Rad. , cloar 46 D s Sufficient f or l ocal need.s . • 

4 NE. 4 1l " 11 Ju.g 15 3,050 cl c<J.r' 4 " Insufficiont f or l ocal - 13 3 , 037 13 3, 03 7 Glacia l gr avol Hard , b D ncods. 

5 SE. 5 
11 Il " Bor ci 150 3, 050 -105 2 ,945 145 2,905 Glacial gr avol Har :i , cl c:ar, 56 ~ s Suffici c.mt for l oca l nood.s. ..J , 

11a lkalino 11 
r 

b SE. 6 11 11 11 :Jug 14 2, 370 0 2, ô70 Glacial clay Ha.rd. , clc9.r LJ I nsuffici ont f or l ocal neod.s. 

NOTE- Ail depths, altitudes, heights and elevations (D) Domestic; (S) Stock; (1) Irrigation; (M ) Municipality; (N) Not used. 
given above are in feet. (#) Sample taken for analysis. 



.. 

2 B 4-4 

WELL RECORDS- Rural Municipality of.. ...... .. ....... F~ff'.1TT I IB , l.'ifO. 19 , S.ASKA.T::~-IE."!X_r 
............. .. ... ............ .. .... ..... .. ...... .... ... .. .. ... ..... ....... ...... ..................... 

LOCATION 
HEIGHT TO WHICH 

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

YIELD AND REMARKS 
No. WELL WELL (above sea Above (+) OF WATER WATER WATER 

7:1 Sec. Tp. Rge. Mer. level) Below (-) Elev. Depth Elev. Geo'.ogical Horizon (in °F.) IS PUT Surface 

------ - -

7 s·,ï. 17 1 20 3 Jug 25 3,050 - 5 3, 045 20 3,0~0 Glaci a l s and, Ha rd., clear 46 D, s Insuffici cnt for loca l needs. 
clay 

ô NE. 21 n tt " :Ju~è lS 2, 575 - 12 2, 353 Glaci a l s a nd !la r d , cle8.r :;) • 
clay 

9 S':7. 22 11 If " Bo r oi 1 2 ·~: 2,905 - 04 2, 321 123 2, 777 Gla ci a l gr avol D, s Suffici cnt f or loca l needs. 

10 N:V. 24 " " 11 Ju -: 10 3, 040 - 3, 034 
,.-

3, 034 G l'.:l.c i a l gr avel Hard., cl oar 46 D, Suffi c i ent for loca l - 0 () s ne eds. 

11 ~'IB. 24 " " " Jus 1 ·5 3 , CG5 - 2 3, 003 Gla cin l saniy c Har d. , cloar 45 D 
' 

s Suff i ci.:mt f or l ocal ncod.s. 
clay 

12 l\TE. 25 Il " " Ju-.· 1;: 3 ,r C'.5 10 2,q95 10 2, 995 Glacia l clay -g:a r J , clcE!r )1,.. 

:J' s I nsuff i c i cnt f::i r l oca l neeis . b ~ - -. o 

13 J.IJ"'E. 26 11 11 " Jug: 12 3 ,040 - 3 3, 037 3 3, 037 Glac i nl gr s. ve l Ha r d. , cl o::œ, 47 '-.) I nsuffic i ,mt L:ir l ocal necJs. ~ry ho los t o 
11 a lka linc 11 50 foot cloo;_:i . 

14 1:-TE. 2::'. 11 11 " ='1.1.:: 20 2, 8\'0 0 2, 2GO Gl!:l.ci a l clay Ha r l , cl car J I nsu f f i ci "'r1t fo r l ocal noods. ~ 

15 NW. 30 " 11 " Ju :. 3') 2, 0So 0 2, 36C: Glacia l s ani Ha r d. , cl cor, s I nsuff ici cnt fo r l ocal neods. 
11 a l kalino " 

15 :i>TE . 36 11 " 11 Jug 14 2, 9z. r; - 5 2,975 5 2, g15 Rcc cnt a lluv i u.:-1 Har i , cl car 47 :J , s I nsuff i ci ont f or l ::; ca l neods . 
s tr car.:l san:'.Ls 

1 \TE. 3 <, 1 21 3 Bo r oi 92 3 ,(' 2~ - 27 2, g3 7 37 2, 937 Glacia l gr avol Ha r i , cl co.r, 4 2 s Suffie i c. nt f-:r l ocal noois . 
s alty , "al-

2 SB. 35 " 11 11 Bi r ..; l 135 3, r67 -135 2, g32 135 2, 932 Boar"'J aw shale? kalino 11 
Ilard., c enr , 42 J I nsuffic i ont f or l oca l noed.s. 
11 a l kalino 11 

1 S"J. 2 2 19 3 Bor el 17Ô 2,9éfî Boarpaw sha l e J r y :1o l e . 
a t base 

2 SE. 3 " 11 tt Jug 15 2, ?00 - 13 2, 967 13 2, 957 Glacial blue Hard, cl ear 4 7 D I nsuf f ic i ent for local need.s. 
clay 

3 NW. 3 11 " " Dug 13 2,930 - 14 2, 9;; 14 2, 9ôô Glacial gravel Hard , clear 47 D, s I nsuffici ent f or local ne eds. 

4 sw. 5 11 li n Bored 150 2,990 - 50 2, q30 130 2, 350 Gla cial gravel Hard, clear , 43 D, s Suff ici ent f or loca l needs . 
iro n 

5 NE. 12 11 11 " Bored 130 2, 970 - 30 2, 940 127 2, 343 Glacial g r avel Hard , cl ear, 46 s Suffici ent for l oca l needs . 
"a lka line 11 

~ 

NW. 13 Il 

" 11 Drilled 1015 2,945 2,940 2,343 4e 0 - 5 102 Gla cia l s nnd Ha rd, cl ear, D, s Suffici cnt for locrü nccds. 
11alka line 11 

7 s-s. 14 " 11 " Dug 18 2,965 0 2,g65 
.-

2 ,959 Glacia l clay Soft, clear 49 D, s I nsuffici cnt for 0 loca l needs. 

3 1TE. 17 11 11 11 DuE: 12 2, 935 - 10 2, 975 10 2, 975 Glacia l gr av el Hard, clear 46 D, s I nsuffici ent for loca l neods. 

9 NE. 19 " 11 11 Bor cd 100 2, 930 - 50 2, 930 90 2, 390 Glacia l gr avel Ha rd, cl ear, 47 D, s Su ffici ont for loca l needs. 
11 0. lkal i no rr 

10 N'.v . 20 11 11 11 Bor cd 100 2,990 50 2,940 90 2, 900 Gla cüll sand Hard, clear , 46 B Suf f icicnt f or loca l noeds . -
11 alk~li no 11 

11 SE . 21 11 11 " Bored 33 2,955 - 4o 2, 915 30 2, 375 Glacia l sand Ha rd, clear, 46 s Suffici cnt for loc a l needs. 
11 a lkalinc 11 

12 N'] . 23 " " 11 Borod 105 2, 930 - 25 2, 905 100 2, 330 Glacia l gr avel Ha r d , cl oar, 44 D, s Suffi ci ont for loca l needs. 
11 a lka linc 11 

13 S7. 24 " " 11 Borod. 20 2, 920 - 10 2, 910 10 2,910 Glacia l sandy Hard, cl car 47 D, s Suffici...mt for loc a l nocds. 
clay 

14 Nïi . 24 11 " 11 Dug 12 2,920 - 6 2,914 6 2,914 Glac i a l sand Hard, cl car 47 D, s Suff ici ont for lo cal necds. 

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



3 -
Fl:JJ':'I32 , ~~G . lQ SAS~.\ 'I' c :lE".v .A3 B 4-4 -.1 , 

WELL RECORDS- Rural Municipality of ... ....... ............ ......... ........ .... ................. ............................................. ............. .. .... 

LOCATION 
HEIGHT TO WHICH 

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

WELL OF OF WELL CHARACTER OF WHICH 
No. (above sea Above ( +) OF WATER WATER WATER 

YIELD AND . REMARKS 

~ Sec. Tp. Rge. Mer. WELL WELL level) Below ( -) Elev. Depth Elev. Geological Horizon 
Surface 

(in °F.) IS PUT 

--------
15 I\1\V . 25 2 13 3 Bor cd 62 2 , 930 - 11 ::' ' 919 77 2 , 353 Glacinl gr .av cl H'lrd , clear , 4ô s Suffici ont for loc '.:' l nc ed.s . 

11 8.l kalino 11 

16 s·""' 22 11 11 11 
1 . Bor cd no 2, 960 - 50 2 ,910 100 2 , .:)o Gl :icial s anC. Ha r d , clo '1.r , 45 D, s Suf ficicnt for loc .:J.l ~'lCCds . 

11 f'. lkalinc 11 

17 NE . 23 " 11 t1 Bor od 34 2 , 9ôo - 4o 2, 920 75 2 , 005 Gl f:..c i a l snnd Ha r d , clc:'r , 46 s Suffici ont for lo ca l nocds. 
11 o.lkalino 11 

i s S4' 30 Il 11 11 Borod 104 2, 935 - 50 2 , 935 "" ' 95 2, 390 Glncial s and Hard , clo ~ r , 46 s Suffici cnt for loca l ncods . 
11 ~ lkalino 11 

19 NE. · 31 11 11 Il Dug 16 2, 990 - 13 2 , 99 7 13 2 , 977 Glo.cial sand Ha r d , cioar 44 D, s Suffici cnt for local nocds . 

20 l'f".'. 32 n 11 " Borod 63 2 , s:00 - l+o 2 , 940 75 2 ,905 Glacio.l sand Bard. , cl o'l r 44 s Sufficiont f or l oco l neeis ; #. 

21 r7 
.. . V • 33 11 " t1 Bor cd. 34 2, 9c;r.:; - 40 2, 945 75 2 , 910 Glaci al c lay , 3:::i.r::. , cloo.r , 45 D, s Suff i ciont for l oc 1 ncod.s . 

sand 11 a l:::Cal i ne 1r 

22 SE. 35 lt " " Bc r c.è.. 90 2, 9u5 - 20 2 , 925 é) !; 2 , 650 Gl '.lcial s and Rar i , clou::ly , 46 s Suffici.:mt fer loca l ncads . _,, 
11 a lk'.1l ine 11 

23 S'J . 35 11 11 " B) rcd 10 ? , 935 0 2 ,935 lÔ 2, 919 Glacial gro.vcl HarJ. , cloo.r 46 D, s Suffici ont f0 r l oca l necds . 

1 S'J . 1 2 20 3 Dug 24 2, 775 - 1 2 2 , 763 Re cent alluviu.T1 Hnr'l D, s I nsuffi ci "nt f--.,... v~ local nocis . 
s tr 0mn so.n:ls 

2 SE. 2 Il Il t1 Dug 20 2,750 - 2 2 , 740 3.cc~nt a lluvium iiar,_l. D, s I nsuffici cnt ::'vr l ocal füJO d.S . 

strcam sanis 

3 s·J. 2 lt Il 11 Dug 20 2, 070 - 15 2 , 054 Glo.ci o.l san:1- Soft, cl car D I nsufficiont fo r lOCfl 1 noo:ls . 

4 s· 3 t1 Il 11 Bor o i. 105 2 , 230 - 65 2 , 745 LO 2,S50 Glacial gr avo l Har.: , cl eo.r D, s SiJ.ffici ont for l oco l noois . 

5 >:r'1 
_ 1. \ . g Il Il 11 11 B1r oi 154 2 , ~00 - 4~ , _ 2 , 752 150 2 , ô50 Glo.cin l gr::ivo l Har~':. , clc '.:1.r , D, s Sufficiont f 1r l ocnl neols . 

iron 
,.. 

S'7 . 12 tl fi tt Du.v 15 2 , cl O 5 2 , 005 Glncial clay Har~l . cl car D, s I nsuffici ont f'.)r l '.) ca l nco:is . 0 0 
-

7 NE . 12 " tt 11 Dug: 1 2 2 , 765 - 6 2 , 759 4 2 , 761 Rcc •.;nt nlluviu:n S0ft, cloar j)' s Suffici ont for 11c::i l nccis . 
s tr ,;ain gra.vols 

s·- 14 Il Il Il Bor el 120 2, _15 GL1cio.l cl::i.y [l t Dry bD l C. (., ' . 
b:::i.so 

9 SE . 16 Il " " :;)ug 1J7 2 , ClO Glacial clay " j)ry h'.) 10. 

10 SE. 20 11 " " Bo r oi 75 2 , 200 - 45 2 , 755 Glacio l sani Hard , cl cor, s I nsufficicnt fo r local no0is . 
11 0.l ko.l inc 11 

11 s·;;-. 22 " " tl Borel 115 2, t 25 - 90 2 , 73 5 115 2, 710 Glacial gravo l :far·i , c l oo.r , s S'.lfficiont f or l ocal noois . 
11 ::i. l knlino 11 

12 :m. 22 fi fi n Bo r oi 104 2, '.:jO - 29 2 ' Z:O l 100 2 , 730 Gla cia l s -:mi Hari , cl eo.:r, s Su ffi cicnt f '.) r 1'Jc '.l l noo:ls . 
11 ::i. l kalino " 

13 NE . 23 tl " " Dug 15 2, 790 0 2, 790 Glac i a l clay Har i , cl car D I nsuff i ci ont f or l oca l noo:ès . 

14 SE . 24 " " lt B·Ho1 '"n 2,795 5: 2 , 737 Glacia l clay Harl, Cl C'.'T D s I nsuffici\,;nt f or l '.) ca l ncois . Q_; - ' 

15 NE . 25 lt Il t1 Bor o::l 100 2, Gl 5 - 55 2, 760 55 2 ,760 Glacial sa.nd Hard , s:ilty , s I ns'_1ffici 0nt f 1r l :J cnl noe.is . 
11 a lk:::i.li ne 11 

16 s·;;. 2 ~) Il " " B') r o:l :~5 2, 975 - 55 2, 920 üô 2 , 295 Glo.cial gravol Ha.r el , cloar , 46 s Suffici ont f ."J r l oco.l noois . 
11 ,,., l ko.l i no 11 

17 S-:ï . 32 tl " Il Bî r o l 70 2 , 970 - 55 2 , 915 55 2 , 905 Gl acio.l gro.vol Hari , clor r , 46 s Suffici ont fer l oco.l noois . 

140 2, -:50 Glo.cinl gravol 
11 al~alifo fl 

45 s Suffi ch.nt f'.) r 11ca l l i' SE. 33 Il 11 Il Bo r oi 2 , sc:o - 50 2 ,930 130 Hnr _, , c cnr , IlOOJ.S . 
so.lty , "alk-
ali nc 11 

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



4-. -
FRONT IER, NO. 19, S.ASKATCHE''!.AN . B 4-4 

WELL RECORDS- Rural Municipality of.. ............. ...... ........................ ... ........... .... ........ ............... .. ..... ...... .. ... .................. 

LOCATION 
HEIGHT TO WHICH 

PRINCIPAL WATER-BEARING BED WATER WILL RISE 

WELL 
TYPE DEPTH ALTITUDE TEMP. USE TO 

OF OF WELL CHARACTER OF WHICH 
No. 

~ WELL WELL (above sea Above ( +) OF WATER WATER WATER 
YIELD AND REMARKS 

Sec. Tp. Rge. Mer. lev el) Below ( -) Elev. D epth Elev. Geo:ogical Horizon 
Surface (in °F.) IS PUT 

------ - -
19 ~- 5 2 i)O 3 Bored. 100 2, i:OO - 4o 2, 750 Gb.cial drift Salt y clea r, s Sufficient f or local ne eds. 

"alkalim~ " 

20 TIL 
,,.. 

" 1t " Borcd llO 2, 315 55 2, 760 33 ,b, 732 Glacial sani Salt y, "alk- s Suffici ent fer local needs; #. 
0 -

3.l ine" 

1 !;il'. 3 2 )1 3 Bo roi 3;; gi,059 - 30 t;,029 30 1 ,029 GlaciB.l sani HD.ri, cloucly 42 l'Î 

2 !JE. 9 n " 11 Dug 20 2, 9sô - 0 2,966 0 2, % 6 Roccnt alluvium ':iard., cloar 42 D, s I nsuffi ci ent f or l ocal needs. 
strcam silt 

3 m. 0 If " " Bor oi 100 3, 004 - 75 2, 929 100 )' 304 Gl:i.ci a l gr avcl Hard, cle.ar, 42 :iJ, s Su ffici cnt for local needs. 
"a lkali jc t' 

4 ,61". 2 " n " Bored 11 3 3 ,oc·4 53 2, 951 112 - b, 506 Glaci a l gr avcl itBr d. , clear, 42 :;), s Sufficicnt f or l oca l needs . 
11 a lkali ne" 

5 s~. 4 " " " Bor e:l 30 2, 973 - 50 2, 923 ôO b , s93 Glaci a l .;r avel IHar i , cloar, 42 j) s Sufficicnt f e r l oca l nee.'.'cs. , 
"alkaline 11 

6 SE. 9 " " " Dug 52 2. sso - 20 2, 370 52 g, 93;:; Glacia l clay Ha ri, cleD.r, 42 D, s Sufficicnt for l oc 9.l nced.s. 
11 0. lka lino " 

7 tœ. :3 " Il " :Ji.ib 20 3, C'02 - 12 2, 990 2G e, 974 Glacia l san::l Soft, cl eci.r 42 j) Suff i ci cnt f or lomestic nccds. 

3 IB. .~3 " " " Bo r oi 7S 3, 005 - 45 2, ~; 60 76 2, ~29 Gla cial gr avol Ha r d. , clcar, 42 :;) , s Suffic i cnt f or l oca l noois. 
11alkalino 11 

9 tœ. •'7 " " 11 Bored 65 3, 001 - 45 2, 95S 65 g, 93ô Glacial gravel Ha rd, c l ear, '.J. 2 D, s Suffici ent for loca l needs. 
11alkaline" 

10 NE. 4 If " " Bored 75 2,993 - 45 2, 953 75 8. 923 Gl3.c ial gravel Hard, clear, 42 D, s Suffici ent f or loca l needs. 
11 a lkaline 11 

1 3E. 1 3 19 3 Dug 3 2,955 0 2,955 0 2, 955 Rec ent all 1.ivium Hard, clear, 46 s Suffici ent for local needs. 
strearn s ands "a lkalinc tt 

2 tW. 3 tl n Il Bor cd 103 2, 930 - 40 2,940 106 2,374 Glac i a l s a nds Ha rd, cleo.r, s Suffi c i ont for loca l neods. 
11 a lkaline" 

3 tilE. 4 Il " n Bor Gd 107 3,035 - 47 2,933 104 ?, 931 Gla ci a l s a nds Hard, cloar, 44 D, s Sufficient for local ne cds. 
11 a lkal ine 11 

4 sw. 5 Il n ,, Borod 70 3, 010 - 4o 2, 970 Glacial s a nds Hard, iron, s I nsuffi ci cnt for loca l ne cds. 
tta lkalino 11 

5 ~TE. 5 " " " Bor0d 30 3, 045 - 30 3, 015 30 b, 9Ô5 Glncia l gravel Ha rd, 11 a l k- s Suffici ont for loca l needs. 
a lino 11 

6 SE. 7 " n Il Bored 32 3,040 30 3,010 - 30 8, c; So Glacial gr avo l Hard, "=i. l k- s Suffi ci ont for loca l necds. 
a linc " 

7 NE. 7 " n n Bor cd. 30 3,000 - So 2,940 Glaci a l clay Hard, "nl k- s Insuf fi c i cnt fo r loca l needs. 
-alino 11 

3 S'i'?. 9 " " Il Bored 75 2,935 - 25 2, 9;0 74 2,911 Glacial gravel Ha rd, clear, N 
rt a lka line 11 

9 NE. 0 tl 11 " Bor od. 72 2, 970 32 2, 933 72 2, S93 Glacial gravol Ho.rd, cl oo.r, D, s Suffi ci ont for loca l noeds. -
tra lka lino 11 

10 SW. 2 " Il " Dug 21 2,970 13 2, 957 13 - 2, 957 Glaci a l clay Soft, cl car 44 D, s Suffici cnt for loca l needs. 

11 NE. 2 " " " Bor cd 92 2,970 64 2,906 64 - 2,906 BcaI'lJaW sand Hard, cloar, 46 D, s Suffi ci ont for local needs. 
"a lkalino" 

12 NW. 1-3 Il 11 If Borod 105 3,075 - 96 2. 977 93 2,977 Glacia l clay Hard , clear, 46 D, s Sufficiont for loca l needs. 
"a lkalino 11 

13 SE. 
,.. 

" Il n Dug 13 3, 015 0 3,015 Glacial clay Ha.rd, cloar D, s I nsufficiont f or loca l noeds. b 

14 INE. 17 " " Il Dug 30 3,055 - 20 3,035 Glacia l sand Hard , cl car D, s Suffici ent for loca l neods. 

15 !NE. llg lt fl " Dug 27 3,040 - 23 3, 017 Glacial clay Hari , tta lk- s I nsuf fici ont f or local neods. 
alino" 

. 

"\ NOTE-Ali 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. 



- 5 
FRONTIER, NO. 19, SASKATC RE'.'!AN B 4-4 

WELL RECORDS- Rural Municipality of.. ... ... ........ .. . ................................. .. ..... .... .. .......... ,.,; ........ ............. ...................... 

LOCATION 
HEIGHT TO WHICH 

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

WELL OF OF WELL CHARACTER OF WHICH 
No. (above sea Above C+) OF WATER WATER WATER 

YIELD AND REMARKS 

>i Sec. Tp. Rge. Mer. WELL WELL lev el) Below ( -) Elev. Depth Elev. Geo'.ogical Horizon 
Surface (in °F.) IS PUT 

--------
16 NW. 19 3 19 ' 3 Borod 100 3,045 - 60 2,935 30 2 .965 Bcarpa"W shalo Hari , c l car ~ s Sufficient for local necds. 

"a lkal inen 

17 S"i. 20 11 " " Bord. 90 2,990 - 40 2,950 go 2,900 Glacial ·gravol Hard., c l car, D, s Sufficicnt for loca l neeis. 
"a lkalinc 11 

18 N\1. 20 Il " " Bor~: l 132 3,035 - 30 3,005 60 3,005 "East c ni s halo Hari , clcar, s Suffici cnt for loca l neeis. 
11alkalinc 11 

19 Sii. 21 Il Il " Boro:l 90 3,045 - 4o 3,005 C)O 2, g55 Glacial gravcl Har-1, clear, D, s Suffic i ont for local neods . 
"alkaliinc n 

20 SiV. 22 11 Il Il Borod. 34 3,015 - 54 2, 961 oO 2,935 Glacial blue Hard, cl car D, s Suffi ci ont for local nccds. 
sand 

21 NW. 22 " " " Boroi 80 3,005 - 20 2,935 30 2,925 Glacial gr avol Bard., clear, D, s Suffici ent for loca l nced.s. 
"alkalino " 

22 SE. 23 11 11 Il BorcJ 42 3,095 40 3,055 4o 3,055 Glacial sand , Hard, cloar 45 D, s Sufficicnt for loca l no ods. -
gr av e l 

23 NE. 26 " 11 " Drilled 232 3,190 -214 2. 976 214 2,976 Bearpaw sani- Hard, cl eo.r 42 s Sufficient f or loca l neeùs . 
stonc 

24 NE. 28 11 11 " Bo r oi 129 3,160 -114 3. 046 East end clay ? Hnrd, "·3.lk- s 
al ine " 

25 NE. 30 Il " Il Bored. 135 3,075 -130 2,945 Bearpa7l shnlo H:::trd., "alk- s I nsuffici ent for local nceis. 
a lino" 

26 sw. 31 11 tl " Bore::l 130 3,090 - ;g 3. 02? ~3 3,022 East cnd shalc Soft, cl oo.r D, s Suffic i cnt for loc a l nocds . 

27 sw. 32 " Il Il Borel 171 3,100 -141 2, 959 171 2,929 Bcaroa'H fine Hard., cl oar, D, s Suffi ci ent f or l ocal ncods . 
sand 11 a l kalinc 11· 

23 N:'i. 34 t1 Il " Drillc::l 102 3,010 -144 2, 366 162 2, 343 Bcarpaw shalc Hard., cl car D, s Suffici ent f or local nocds . 

29 SE . 35 " 11 " Bor ei 205 3 ,170 Bearpaw sand at Dry hole . 
bas ::i 

30 sw. 35 " " n 13orci 195 3,160 -183 2, 977 Bear-paw clay? Hard, 11alk- s Suffici cnt for loca l needs . 
alinc " 

1 ID?. 5 3 2.0 3 Borel 156 2,990 - 76 2,914 151 2. 339 Glacial blue Hard, cloo.r, 45 s Suffici ent for 10ca l noed.s . 
clay "alkaline " 

2 NW. 7 " Il 11 Bo roi 32 2, 990 - 26 2, 9ô4 26 2,964 Glacial blue Harl , clcar, 47 D Ins-:iffici ent f or local ne ods. 
clay l1 a lkalino 11 

3 sw. 3 " Il Il Dug 15 2,990 0 2,g90 0 2,990 Gl "lci a l s and.y Soft, cl oar 4s D s Sufficic·nt for l oca l necds . 
' 

clay 
4 NE. 10 " " " Dug s 2,790 4 2 , 736 Glacial gravel Hari, cl car D, s -

5 NW. 12 Il n " :Ibr o1 90 2, 530 30 2, 800 Gla cial sand Hari, cl ea.r , s Suffici ent f or l ocal ned .. s. -
salty, 11 alk-
a linc " 

6 SE. 13 Il " " Bord .. 4o 3,020 20 3, 000 35 2 , gs5 Glaci a l blue Hard, cloar, s Suffici ent for l ocal noeds . -
sand. "alkal i ne n 

7 SE. 13 fi Il n Bored 41 3, 020 - 16 3,oo4 4o 2 ,930 Glacial gravel Hard , cloar, s Sufficiont f or l ) ca l needs . 
na lkaline " 

8 sw. 13 Il " " norcd. 63 3,000 - 59 2,941 59 2,941 Glacial c l ay :J:ard. , clcar, D, s Insufficient f or l oca l needs. 
"alkalinc " 

9 NE. 14 Il " " Borod Ô3 3,000 
r,., 

2, 932 Glacial gravel Ha rd, clear, 06 

iron D, s Insuffici ont for local ne eds. 

10 NE. ~5 " " " Dug 11 3,010 0 3,010 Re c ent alluviurn Soft, clear D, s Suffic iont for l oca l needs. 
stroo.m sands 

11 Nîi. eo li 

" " Dug 16 2,970 - 12 2,953 12 2,953 Glac i al gr av cl Soft. clear 46 D, s S1i ffi cient f or l ocal needs. 

12 INE. to 11 Il " Dug 24 2,975 22 2,953 22 2,953 Gl-9.cial gravol Har d , cl oar 46 D, s Sufficicnt for local nocds . -

NOTE- Al! depths, altitudes, heights and elevations (D ) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used. 
given above are in feet. (#) Sample taken far analysis. 
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WELL RECORDS- Rural Municipality of ......... FRONTIER, NO. +9. SASKATCHEWAN. 
.......... ... .................. ............ .. ........ ... ... .... .. ... ................... ..................... ....... 

LOCATION 
HEIGHT TO WHICH 

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

WELL 
OF OF WELL CHARACTER OF WHICH 

No. (above sea Above (+) OF WATER WATER WATER 
YIELD AND REMARKS 

7' Sec. Tp. Rge. Mer. WELL WELL level) Below ( -) Elev. Depth Elev. Geo!ogical Horizon 
Surface 

(in °F.) IS PUT 

--------

13 SE. 23 3 20 3 Dug 12 3, 005 - 5 3,000 5 3,000 Glacial gr av el Soft, clear 46 D, s Sufficient for loca l nccds. 

14 NW. 23 " n " Dug 75 3,010 - 25 2, 935 70 2,940 Boarpaw blue Hard, clear , 46 D 
' s Sufficiont dl or loca l noeds. 

sand tta lkaline " 

15 NE. 25 Il Il " Borei 115 3,060 - 75 2, 935 70 2,990 Boarpaw shalc Soft, clear D, s Sufficiont for local needs. 

16 sw. 27 Il 11 " Dug 75 3,015 - 40 2,975 70 2,g45 Glaci a l sand Hard., cloar, 46 j)' s Sufficient for local nceds. 
"alkaline ll 

17 NE. 27 " " Il Dorod 50 3 ,025 - 30 2,995 53 2,967 Glacial g r avo l Hari, cloar, D, s Suffi ci ont f'.)r local needs. 
Walkal ine n 

13 SW. 30 11 " " Dug 7 3, 010 - 3 3,007 3 3, 007 Glacial gravol Soft, cl car 1-17 D, s Sufficiont for local neods . 

19 '3E. 31 " " " no r <-:l i;5 3,025 - 65 2,960 160 2, 355 Boarpaw blue Hard, cloar, 46 s Sufficiont fo r stock needs . 
clay "a lkal ine " 

20 SE. 32 11 Il " !J1rol 150 3,015 - 75 2,940 140 2 , 675 Jonrr;iaw bluo Hard, cloar , s Suffie font for stock noeds. 
san:i 11 a lkaline 11 

21 SW. 36 " Il 11 Bo r oi 
,,.,,.. 

3,045 ôo 2, 935 :.>:) - 4o 3,005 Eastoni shale Soft , clear :J , s Sufficiont f::ir local neods . 

1 NW. 2 3 21 3 Dor0i 52 2,963 - 20 2,943 52 2,916 Glacial gr avo l Hari , cl oo.r , 42 D, s Sufficient for local noeds . 
11 a lkaline " 

2 NW. 3 " 11 11 ilorod 43 2,96s - 26 2,940 23 2,940 Gla cial -"'r nvo l c Har.i, cionr, 42 j) ' s Suffici ont for l ocal noo:is l #. 
11 a lkaline " 

3 SW. 4 Il i! 11 Dug 42 2,963 - 17 2,946 42 2,92::. c.ln.c ial gravol Har:l, clear, 42 :J, s Suffici c~,c :for l ocal neod.s . 
11 a lkalino 11 

4 NE. 4 11 Il " :ï)ug 42 2,936 - 31 2,955 42 2,944 GlaciG.l sand, Har.i, cloar, 42 :J' s Sufficiont for l:::cal noels . 
gr av cl 11 a l kalino" 

5 sw. 7 11 " 11 Dug 50 2,931 - 44 2,937 50 2,931 Glacial sani Har,i, cloar, 42 :J, s Sufficient for local noo:is . 
11alka lino11 

r NE. 7 11 11 " Dug 56 2,993 42 2,951 56 2,937 Glac i al sa.ni, m:i ri, cl ear, 42 D, s Sufficiont f or l ocal nood.s. 0 -
gravol "a l kalino" 

7 NW . 9 11 11 " loroi 30 3,012 - 65 2,94 7 30 2,932 Glacin.l gr avo l Hari , cloar, 42 s Sufficiont for local needs . 
11alkaline " 

g NE. 10 11 11 11 ;Jug 47 2,993 - 3ô 2,g55 33 2,955 Glacial gravel ~{ari , sle'.lr 42 :J ' s Sufficient for 1 oc ::i.l neois . 

9' NE. 10 11 11 11 Dug 42 2,973 - 12 2,961 42 2,931 Glacial sa.ncl, Soft, cloar 42 J , s, I Suffie i ont fo r local nocds . 

14 
gravol 

10 SW. 11 11 11 'Jcro.i 43 2,979 - 25 2,954 46 2,931 Glacial gravel Hard. , cloar, 42 D s Sufficient for l ocal n0ois. 
' 11alkalino 11 

11 sw. 14 " " 11 Dor0d 45 2,9s5 - 34 2,951 45 2,940 Glacia l gr ave l nard , clear, 42 D, s Sufficiont for l oca l nood.s. 
11 a l kal ino 11 

12 SE. 15 Il 11 n Dug 100 3,015 Bearpaw shalo .Jry :'lole . 
a t base 

13 S"E. 16 " Il 11 Dug 37 2,996 - 25 2, 971 25 2,971 Glacial s and Hard, clcar, 42 s Suffici ont for local noods. 
11alkalino" 

14 NW. 16 11 11 " Jug 14 2,95 7 6 2,951 r 2, 951 Glacial clay Soft D s Sufficient for local nocds . - 0 ' 

15 NW. 16 11 11 11 Jug 13 2,957 - 3 2,949 3 ?,949 Glacial sand Hard "J , s Sufficient for l oca l noeds. 

16 NW. 16 " 11 " "1o r o·i 120 3,ŒS Doarpaw shale :Ury holo . 
at base 

17 sw. 13 " " 11 Snring 0 3,140 + 6 3,146 0 3,140 Glacia l black Hard, clear , 41 D, s Sufficient for local needs. 
s and ttalkaline 11 

NOTE- Ail depths, altitudes, heights and clevations (D) Domestic; (S) Stock; (I) Irrigation; (M ) Municipality; (N) Not used. 
given above are in feet. (#) Sample taken for ana!yGis. 
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WELL RECORDS-Rural 
FRONT IER, NO. 19, SASKATC HE~Aîfo B 4-4 

Municipality of.. ........ . .................... ... ............... .. ......... .... .. ... .. .. ..... .. ............ .......... .. ................... 

LOCATION 
HEIOHT TO WHICH 

PRINCIPAL WATER-BEARING BED WATER WILL RISE 

WELL 
TYPE DEPTH ALTITUDE TEMP. USE TO 

OF OF WELL CHARACTER OF WHICH 
No. u WELL WELL (above sea Above (+) OF WATER WATER WATER 

YIELD AND REMARKS 
Sec. Tp. Rge. Mer. lev el) Below ( -) Elev. Depth Elev. Geo!ogical Horizon 

Surface (in °F.) IS PUT 

----------

13 NE. 13 3 21 3 Dug 30 2,976 - 20 2,956 30 2 ,946 Glacial gr avel Soft, clea r, 42 D, s Suffici ent for local needs. 
11 a lkal ine tt 

19 sw. 20 11 11° Il Dug 12 2,930 - 3 2,972 3 2,972 Glacial sand Soft, clear, 42 D, s Suffici ent fo r local needs. 
iron, ''alk-
al ine 11 

20 l Sz- . 21 " Il " Bored 46 2,960 - 33 2, 922 33 2,922 Glacial sand Hard, clear , 42 D, s Sufficient for local needs . 
11 a lkaline tt 

21 SE. 22 Il lt Il Dug 10 2, 960 6 2, 954 
,-

2, 954 Glacial sand, N Abandoned and filled in. - 0 

gravel 

22 m' . 23 " Il Il Dug 25 3,013 - 13 3,000 13 3,000 Glo.cial gr av el Hard, clea r, 42 D, s Sufficient for local needs . 
11 alkaline" 

23 SE. 23 Il lt Il Bor ed 175 2, 957 - 50 2, 907 50 2, 907 Boarpa·.v bluo Hard, soda , N Filled in soon after dug . 
clay bluish col-

our 

24 NE . 25 11 Il Il Dug 10 3,019 - 3 3 ,0ll 5 3,014 P.ece::::it alluvium 42 D, s Suffi ci ont for local needs . 
stream sands Soft, clear 

25 S'111 . 27 " 11 11 Dug 16 3 ,021 0 3 ,0 21 3 3,013 Glacial sand Soft, clear 42 D, s Insuffici ent for local needs . 

26 S'il . 27 Il Il Il Bor ed So 3 ,021 Glacia l clay at Dry ho le. 
base 

27 NN . 27 n Il Il Borod 52 3,033 - 42 2,991 42 2, S91 Gla ci a l gravel Hard, clear , 42 D, s S'.lffi::::. OYJ.t for local needs . 
"a l kal i ne tt 

23 S'J. 23 " n 11 Borod 42 3 ')13 - 33 2, 930 33 2, 930 Glacial gr:ivel Soft, ,.,1oar 42 D, s Suffici ent for local needs . 

29 sw . 32 " 11 n Dug 10 3~010 - 6 3,004 6 3,004 Glacial gravel N Abandoned a nd fill od in. 

30 NW . 33 11 Il t1 Dug 20 3 , 011 - ll 3 , 000 11 3,000 Glacial sand Soft , clear 42 D, s Sufficient for local necds . 

31 SE. 33 n 11 f1 Dug 20 3,000 - 5 2,995 5 2,995 Glacial clay Hard D, s Suffi ci ont for local noeds . 

32 N"J. 34 Il Il Il Dug 14 3,006 7 2,999 - 7 2,999 Glacial gravel Hard, cl eo.r, 42 s Suffi ci ont for loml needs . 
11 a lkaline 11 

33 :NE . 35 Il '' 11 fu O' 14 3, c23 - 11 3 ,012 11 3,012 Roc ent strea.m Soft, cl oar 42 D, s Sufficiont for local n0eds . 
Q 

sand , grnvol 

34 NW . 36 11 Il ·1r Dug 15 3,001 - 12 2,939 12 2,939 Glacial sand Soft, clear 42 D, s Suffi ci ont for local nocds . 

. 

' 

NOTE- Ail 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. 


