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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY 

OF CARMICfIAEL NO . 109 , 

SASICATCfil"WAN 

I NTRODUCTION 

Lack of rainfall during the years 1930 to 1934 over 

a large part of the Prairie Provinces brou ght about an acute 

shortage both in the larger supplies of surface water used 

for irrigation and the smaller supplies of ground water 

required for domestic purposes and for stock . In an effort 

to relieve the serious situation the Geologica l Survey 

began an extensive study of the problem from the standpoint 

of domestic uses and stock raising . During the field season 

of 1935 an area of 80 , 000 square miles , comprising all that 

part of Saskatchewan south of the north boundary of township 

32 , was systematically examined , records of approximately 

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

collected for analyses . The facts obtained have been 

classified and the information pertaining to any well 

:i.s readily accessible . The examination of so large an area 

and the interpretation of the data collected were possible 

because the bedrock geolo;y and the Pleistocene deposits 

had been studied previously by McLearn, Warren , Rose , 

Stansfield, Wickenden, Russell , and others of the Geolof,ical 

Survey . The Department of Natural Resources of Saskatchewan 

and local well drillers assisted considerably in supplying 

several hundred well records . The base maps used were 

supplied by the Topographical Surveys Branch of the Department 

of the Interior . 
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Publication of Results 

The essential information pertaining to the ground 

water conditions is being published in reports, one being issued 

for each municipality. Copies of these reports . are being sent 

to the secretary treasurers of the municipalities n.nd to certain 

Provincial and Federal Departments, where they can be consulted 

by residents of the municipalities or by ~ther persons, er they 

may be nbtained by writing direct to the Director, Bureau ef 

Economic Geology, Department of Mines, Ottawa . Should anyone 

require more detailed information than that contained in the 

reports such additional information as the Geological Survey 

possesses can be obtained on application to the director. In 

ma.king such request the applicant should indicate the exact 

location of the area by giving the quarter sec·tion, township, 

range, and meridian concerning which further information is 

desired. 

The reports are written principally for farm 

residents, municipal bodie s, and well drillers who are either 

planning to sink new wells or to deepen existing wells . 

Technical terms used in the reports are defined in the glossary, 

How to Use the Report 

Anyone desiring information about ground water in 

any particular locality should r ead first the part dealing 

with the municipality as a whole in order to understand more 

fully the part of the r eport that dea ls with the place in 

which he is interested., At the same time he sh,,uld _study the 

two figures accompanying the r eport. Figure 1 shows the 

surface and bedrock geology as related to the ground water 

supply, and Figure 2 shows the relief and the location a~d 

type of water wells . Relief is shown by line~ of equal 

13levation called "oon"bours11
• The elevation abeve sea-level 
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is given ~n s&me or all of the contour lines ~n the figure . 

If one intends to sink a well and wishes to find 

the approximate depth:to a water-bearing horizon, he must 

learn: (1) the elevation of the site, and (2) the prcba.ble 

elevation of the water-bearing bed. The elevation of the well 

site is obtained by marking its p~sition on the map, Figure 2, 

a.nd estimating its elevation with respect to the two contour 

lines between which it lies and whose elevations are given on 

the figure. Where contour lines are not shown on the figure, 

the elevations ~f adjacent wells a s indicated in the Table of 

Well Records a ccompanying each r eport o-:;.n be used. The 

approximate elevation of the water-bearing horizon at the well-

site can re obtained from the Table of Well Records by noting 

the elevation of the water-bearing horizon in surrounding wells 

and by estimo.ting from these known el evations its elevation at 
1 . 

the well-site.- If the wate r-bearing horizon is in bedrock 

the depth to water can be estimated fairly acJurately in this 

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

such as gravel, sand, clay, or gl acia l debris, however, the 

estimated elevation is l ess r eliable , because the wat er-bearing 

horizon may be incJined, or may be in l enses or in sand beds 

wl.ich may lie at varicus horizons and may be of small lateral 

extent, In ca lculating the depth to wat er, car e should be taken 

that the water-bearing horizons selected from the Table of Well 

Records be all i n the same geo logical horizon either in the 

glacial drift or in the bedrock ~ Fr0m the data in the Table 

l. If the well-site is near the edge of the municipality, 
the map and rep~rt dealing with the adjoining 
municipality should be consulted in order to obtain the 
needed information about nearby wells. 
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of Well Records it is nlso possible to form some idea of the 

quality a.nd quantity of the wnter likely to be found in the 

proposed well. 
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GLOSSARY OF TERMS USED 

Alka.line. The term "a.lka.line" ha.e been a.pp lied 

rather loosely to some gr ound-waters. In the Prairie 

Provinces, a water is usually described a.s 11 a.lka.line11 when it 

contains a large a.mount of salts, chiefly sodium sulphate and 

magnesium sulphate in solution . Water that tastes strongly of 

oonnnon sa.l t is described a.s "salty''. Ma.ny " alka line" wa.ters may 

be used for stock. Most of the so-· ca lled "a.lkaline1' waters a.re 

more correctly t ermed "sulphat e wat e r s". 

Al luvium. Deposits of ea.rth, clay, silt, sand, 

gravel, and other ma.ter i a l on the flood-pl a. ins of modern streams 

and in lake beds. 

Aquifer or Water-bearing Horizon, A water-bee.ring 

bed, lens, ~r pocket i n unconsolidated deposits or in bedrock. 

Buried pre-Glacial Stream Channels. A channel 

ca.rved into the bedrock by a st r eo.m before the a.dva.nce of the 

continenta l ice-sheet, and subsequently either partly er wholly 

filled in by sands, gr avels, and boulder clay deposited by the 

ice-sheet or l at er agencies, 

Bedr0ck . Bedrock , as here used , r efers to partly 

or wholly consolidated depo sits o~ gravel, sand , silt, clay, and 

marl that a.re older than the glacia l drift, 

Coa l Seam, The same as a c.., a l bed. A deposit .~f 

carbonaceous mater i a l formed from the r emains of plants by 

partial decomposition and burial. 

Contour. A line on a map joining points that have 

the sa.me elevation above sea-level. 

Continenta l Ice-sheet. The great ice-sheet that 

covered most of the surfa ce of Cano.da many thousands of years 

age. 
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Escarpment. A cliff or a relatively steep slope 

separating level or gently sloping a reas. 

Flood-plain. A flat part in a river valley 

ordinarily above water but covered by water when the river is 

in flood . 

Glacial Drifto The loose , unconsolidated surface 

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

that were deposited by the continental ice-sheet. Clay 

containing boulders forms part of the drift and is ref erred 

to as glacia l till or boulder clay. The glacial drift 

occurs in several forms: 

(1) Ground Moraine. A boulder clay • r till plain 

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

surface uneven ) . 

(2) Terminal Mora ine or Moraine. A hilly trnct 

of country fo:rrn.ed by glaci~l drift t hat was laid down at 

the margin of the continenta l ice-sheet during its retreat. 

The surface is characteriz ed by irregul ar hills and undrained 

basins . 

(3) Glacial Outwash . Sand and gr avel plains or 

deltas fo.-med by stream1s that issued from the cwntinental 

ice-sheet . 

(4) Glacial Lake Deposits. Sand and clay plains 

formed in glacial l akes during the retreat of the ice-sheet. 

Ground Watcro Sub-surf~ce water, or water that 

occurs below the surface of th e l and . 

Hydrost~tic Pressure. The pressure that cause s 

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

Impervious or Impermeable . Beds, such as fine clays 

or shale , are consider ed to be impervious or impermeable when 

they do not permit of the perceptible pa ssage or movement of 

the ground water . 
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Pervious or Permeable, Beds are pervious when 

they permit of the perceptible passage or movement of ground 

water, as for example porous sands, gravel, and sandstone. 

Pre-Glacial Land Surface . The surfa ce of the .. land 

before it was covered by the continental ice-sheet. 

Recent Deposits. Deposits that have been l aid down 

by the agencies of water and wind si..1ce the disappearance of 

the continental ice-sheet, 

Unconsolidated Deposits . The mantle or covering 

of alluvium and glacial drift consisting of loose sand, 

gravel, clay, and boulders that overlie the bedrock. 

Water Table. The upper limit of the part •f the 

ground wholly saturated with water . This may be very near 

the surface or many feet below it. 

We lls. Ho l es sunk into the earth so as to reach a 

supply of water. When no water is obtained they are referred 

to as dry holes, Wells in which wo.ter is encountered are of 

three classes. 

(1) Wells in whi ch the wate r is under sufficient 

pressure to flow above the surface of the ground . These are 

called Flowing Artesian We lls. 

(2) Wells in which the water is under pressure but 

does n{"lt rise to the surface. These we lls are called Non­

Flowing Artesian Wells. 

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

the water table. These wells ar e called Non-Artesian Wells , 
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NAMES AND DESCRIPTIONS OF GEOLOGICnL 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 

feet, and which occur as isolated patches on the higher parts 

of Wood Mountain. This ia the youngest bedrock formation and, 

where present, overlies the Ravenscrag formation. 

Cypress Hills Formation. The name given t~ a series 

of conglomerates and sand beds which occur in the southwest 

corner of Saskatchewanp and rests upon the Ravenscrag or older 

formations. The formaticn is 30 to 125 feet thick. 

Ravenscrag Formation~ The name given to a thick 

series of light-coloured sandstones and shales containing ~ne 

or more thick lignite co a l seams, This formation is 500 te 

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

Saskatchewan, The principal coal deposits of the province 

occur in this formation. 

Whitemud Formationo The name given to a series of 

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

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

in places into coarse , limy sand beds having a maximum thick-

ness of 40 feet. 

Eastend Formation. The name given to a series of 

fine-grained sands end siltso It has been recogniz ed at 

various localities over the southern part of the province, 

from the Alberta boundary east to the escarpment of Missouri 

coteau. The thickness of the formation se ldom exceeds 40 feet, 

Bearpaw Formation. The Bearpaw consists mostly of 

incoherent dark gr ey to dark brownish grey, partly bentonitic 

shales, weathering light grey, or, in places where much ircn 
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is present, buff. Beds of sand occur in places in the 

lower part of the formation. It forms the uppermost bedrock 

formation over much of western and southwestern Saskatchewan 

and has a maximum thickness • f 700 f eet ~r somewhat more. 

Belly River Formation . The Belly River consists 

mostly of non-marine sand, shale, and coal, and underlies 

the Bearpaw in the western part of the area . It passes 

eastward and northeastward into marine shale. The principal 

area ef transition is in the western half of the area where 

the Belly River is mostly thinner than it is to the west 

and includes marine zones. In the southwestern co!'ner of the 

area it ha s a thickness of several hundred feet. 

Marine Shale Series . This series of beds consists 

of dark grey to dark brownish grey, plastic shales, and 

underlies the central and northeastern parts of Saskatchewan. 

It includes beds equivalent to the Bearpaw, Belly River, and 

older formations that underlie the western part of the area. 
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WATER- BEARING HORIZONS OF THE MUNICIPALITY 

The rural municipality of Carmichael covers an area of 

324 square miles in the southwestern part of Saskatchewan. It is 

described as tps . 10, 11 , and 12, ranges 19 , 20 , and 21 , W. 3rd 

mer . The village of Carmichael , on the main line of the Canadian 

Pacific railway, is located near the centre of the north boundary 

of the municipality, on the NE . i , sec . 34 , tp . 12 , range 20 , 

The ground surface of the northwestern part of the 

municipality is gent ly rolling and is dotted with many low hills 

and undrained depressions . From an approximate elevation of 2, 600 

feet above sea-level along the no:rthern boundary the ground rises 

gradually in a southeasterly direction to approximately 2, 750 feet 

at the base of an escarpment extending from the southwest corner , 

township 11 , range 21 , to the northeast corner , township 12 , range 

19 . The escarpment is very steep and forms the most prominent 

topographic feature of the municipality . The crest of the escarpment 

has an average elevation of 3, 050 feet near the northeast corner of 

the municipality, but rises uniformly to the southwest to reach 

elevations exceeding 3, 450 feet at the western boundary . The 

upland or plateau lying to the southeast of the escarpment has a 

general elevation of 3, 450 f eet a long the southern part of the 

western border of the municipality, but falls off gradually in an 

easterly direction t o approximately 2, 950 feet above sea-level , 

along the eastern boundary . Many small streams have carved val l eys 

at intervals along the f a ce of the escarpment . The largest of these 

valleys extends about 4 miles back from the escarpment in township 

11 , ranges 20 and 21 and is occupied by a small , intermi ttent stream 

that flows northwest to join Bridge creek, which is a l s o intennittent 

and flows in a northeasterly direction parallel to the face of the 

escarpment . Bone creek flows north in a deep valley in township 10, 

range 20 , and enters the upper part of the valley that trends 

northwest . From there it flows east for 4 miles and then south to 
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join Swiftcurrent creek flowing northeast in sec. 18, tp. 10, 

range 19. Swiftcurrent creek leaves the municipality in the nor~nenst 

corner of township 10, range 19. Many springs feed Bone creek with 

the result that it flows throughout the year. Figure 2 of the map 

accompanying this report shows the topographic relief by means of 

contours. 

Ground water supplies of this municipality are derived 

from lake deposits , the glacial drift , and from the underlying 

bedrock formations . The escarpment divides the municipality into 

two areas differ ing markedly in ground water conditions. To the 

northwest of the escarpment water is derived almost entirely from 

the lnke sand and cl~y ~nd from gla.cial drift; southeast of the 

escarpment the bedrock formations are the main source. 

Water-bearing Horizons .in the Unconsolidated Deposits 

Many thousands of years ago a great continental ice-sheet 

moved in a generally southwesterly direction across the province of 

Saskatchewan. As the ice-sheet advanced and retreated it deposited 

a layer of glacial drift composed largely of boulder clay over the 

bedrock throughout the greater part of the municipality. In the 

northern lowland part the till , together with leko deposits ~ 

reaches ~ thiokness of 300 fee t in a buried channel that extends 

along the base of the escarpment. Bridge creek flows along ·what 

is thought to be the central part of the area in which the buried 

channel occurs. The lower part of the glacial drift in this area 

is composed; lfirgely of sand believed to have been washed dovm from 

the uplands into the valley in early glacial times . 

The glacial drift seldom exceeds 60 feet in thickness 

over the upland regions. It is very thin along the valley slopes, 

and along the face of the escarpment; at many places it is entirely 

absent , and the bedrock is exposed at the surface. 
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During the gradual melting and retreat of the front of 

the ice-sheet there was deposited at places where the ice front 

stood for some time a greater accumulation and a more porous type 

of drift known as moraine . This type of deposit is characterized 

by a rough, irregularly rolling surface of low hills and undrained 

depressions . Such a moraine occurs in this municipality as an 

extensive area a long the northern part of the western boundary and 

in three, small, isolated areas located in the northwestern part 

of township 10, range 21, the south-central pa.rt of township 10, 

range 20, and the central part of township 11, range 20 . 

Water from the melting ice formed a lake that covered a 

large area in the northern lowlands. The existence of this lake 

is now marked by an area of compact, bluish grey lake clays 

extending as a belt of approximately 4 miles in width along t he 

base of the escarpment . A part of the material deposited in the 

lake basin was sand and much of the sand has been redeposited by 

stream act ion. These glacial sands cover an extensive area in this 

municipality in the northeastern part of township 12, range 21 and 

the northwestern part of township 12, range 20. The deposits are 

usually less than 20 feet thick . In some places reasonably good 

supplies of water can be obtained in the sand where basins in the 

underlying impervious glacial lake clay retain the water percolating 

down from the surface . 

A few water -be~r ing quicksand pockets are encountered in 

the lake clay covering the surface of the area a long Bridge creek . 

Only small supplies of usually highly mineralized water are obtained 

in this material . Along the southern boundary of the lake clay area 

several wells have tapped gr avels at the base of the clay at a. depth 

of approximately 20 fe et . These gravels yield supplies of drinkable 

water ample for local farm requir ements. Along the northern part of 

this area the gravels are thinner and in many places ar e absent . 

Most of the wells derive their water supply from isolated sand pockets 
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scattered through the clay at depths generally not exceeding 20 foot . 

The water is hard and although containing a large concentration of 

dis solved mineral salts is usually dri2*:uble . The yield from 

individual wells is small and at :many places two or more wells are 

necessary to fully satisfy local requirements . At many places 

throughout the lowlands residents have found it advisable to sink 

wells to tap sand and gravel bods interspersed through the under­

lying boulder clay filling the pre- gl acial channel. In the north­

easter n part of the area these beds are encountered at depths 

ranging from 50 to 110 feet from the surface. The yield is generally 

sufficient for local requirements . In a few places , however , the 

water is too highly mineralized to be used in the households . In 

the central po.rt sand beds are tapped a t depths of 40 to 50 feet 

from the surface. The supply varies in different parts; several 

of the we lls yield adequate supplies, whereas others give only small 

seepages. The water is suitable for drinking. Farther west the 

depths to these· sand beds increase. The majority of the wells reach 

production at 65 to 95 f eet from the surface . One well located on 

the N1Jlf . t 1 sec . 16, tp. 12, r ange 21 , was drilled to a depth of 320 

feet; 220 feet of quicksand having been passed through beneath 110 

feet of till. This sand contains water, but considerable difficulty 

is experienced in keeping the wells free from sand . 

The glacial drift over the plateau occupying the southeast 

part of the municipality se l dom exceeds 60 feet in thickness . 

Supplies of water of varying quality are obtained f rom a few scattered 

sand and gravel pockets i n the boulder clay at depths not exceeding 

40 feet , and in some localities from sand or gravel aquifers in the 

lower part of the drift or at the contact with the underlying bedrock 

formations . Productive pockets of sand and gravel are more likely 

to be enco~ntered ~t shall .OW depths i~ the ~;rnine • ~vercd ~eas 

t h..'n on the till plains . 

As fairly large supplies of ground water 
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of good quality are readily obtainable from tho bedrock formatior~ · 

at reasonable depths in the upland area , residents aro better 

advised to sink wells to the productive aquifers of those 

formations r ather than dig the number of test holes that are 

usually necessary to locate a 1vo.tor-boaring pocket in the drift . 

Water-bearing Horizons in the Bedrock 

Four distinct bedrock formations are knovm to immediately 

underlie the glac ial drift in different areas in this municipality. 

Those forrnutions are , i n their descending order, the Cypress Hills, 

the Ravonscr ag , the Eastend, and the Boarpaw formations . The ar eal 

distribution of these formations beneath the drift is indicated on 

Figure 1 of the accompanying map. 

The Cypress Hills formation is confined to the upland areas 

of the southern half of the municipality . It is composed largely of 

conglomerate deposited on the eroded surface of the older bedrock 

formations by streams flowing across wide areas . Hence the thickness 

and porosity of the Cypress Hills formation varies considerably in 

different parts . It overlies the Ravenscrag formation i n the south­

wesyern part of the area and covers the Eustend formation generally 

throughout the central and eastern parts of the municipality . The 

conglomerate is made up chiefly of rounded quartzite boulders 2 to 5 

inches in diameter cemented with a calcareous matrix . Intorbedded 

with the consolidated conglomerate are beds of loose sand , clay, 

and gravel . Duo to the variation in texture and porosity both 

laterally and at different depths , individual aquifers arc difficult 

to trace . Ample supplies of drinkable water are obtainable generally, 

however , at depths ranging from 20 to 130 feet throughout the area 

underlain by this formation . 

The Ravenscrag formation underlies the Cypress Hills 

formation and glacial drift of the southwestern part of the 

municipality down to an elevation between 3 , 050 and 3 , 000 foot above 

sea-level . The upper part of this formation is composed of yellow to 
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brown shalos and clays, and beds of soft sandstone, with a few thin 

seruns of lignite coa l. A thick bed of soft , coar se , yellowish brown 

so.ndstone comprises the gr eater po.rt of the formation below the 

lowest coal seam. The Ravenscrag formD.tion has a mD.ximuin thi ckness 

of approximate ly 150 f eet i n the ar ea of high elevation along t he 

west boundary of the municipality, but thins i n nn easterly direction 

to negligib l e thick:nesses near the east border of range 20 . 

Although it is seldom necessary to sink wells through tho 

Cypress Hills formation in the southwest er n part of the municipality 

wator supplies arc to be expected from the so.nd beds and coa l seams 

of tho upper Ravenscrag . The massive sand bed of the lower Ravenscra.g 

is an almost certain source of water supply in any ar ea where ~he 

formation is present . The thin parts of Ravenscrag present in parts 

of townships 10 and 11, range 20, are composed chiefly of this sand 

and a few wel ls obtain water from it , No supplies ar e definitely 

known to come from the Ravenscr ag in the small area extending along 

the eastern edge of township 10, range 19 . The r esidents of tho 

area have sunk wells through t he Ravonscrag to t ap the largo supplies 

of soft water existing in the underlying Eastend formation . 

The Eastend formation is believed to underlie the glacial 

dr ift and the Cypress Hills and Ravons crag formations of the entire 

area south and east of the escarpment , with the exception of a small 

area of low elevation in Swiftcurront Creek valley at the southeast, 

where the underlying Bearpaw shalos are exposed . The silts , clays, 

and beds of soft sandstone comprising the Eastend for mation extend 

down to an approxi mate elevation of 21 800 feet . Mo.ny wells obtain 

water of varying qual i ty from the sand beds of this format i on, 

particularly in areas where the Cypr ess Hills and Ravens crag f ormation 

are absent . An extensive water- bearing sancl bed is encountered at 

elevations between 2, 800 and 2., 830 feet in the Eastend in the munici­

pality adjoining this on the east . This bed also ext ends into this 

municipal ity in a small a rea lying to the east of Rock and Swiftcurr ent 
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creeks in the southeastern corner of this municipa lity . Large 

supplies of soft water are obtained from this aquifer at depths of 

approximately 130 feet . Although numerous wells in other areas 

yield reasonably good supplies of water from sand in the Eastend, no 

other aquifers traceable over any large area are known to exist in 

the formation in this municipality . 

The Bearpaw formation underlies the glacial drift and the 

younger bedrock formations of the entire municipality . The formation 

consists largely of dark grey to black, compact shale . These shales 

are easily recognized by their colour and by their decidedly " soapy" 

feel when wet . They are generally too compact to form res 0rvoirs 

suitable for the retention of any large supplies of groundwater . In 

the area southeast of the escarpment the upper part of the formation , 

l y i ng above an approximate e l evation of 2,, 650 feet above sea- level, 

i s be l ieved to contain fairly extensive sand beds from which 

moderately large supplies of soft water might be obtained . Except 

in the areas of low elevation in creek valleys and the eastern part 

of the municipality the depths necessary to reacb. t ho s e beds ar e pro­

hibitive and since the overlying horizons are usually productive it 

is not generally necessary to drill to this horizon . Ono well sunk 

to a depth of 265 feet in the southeast corner of the municipality 

yields a moderate supply of soft , brownish coloured water from a sand 

bed occurring at an approximate elevation of 2 , 700 feet . Drilling 

below an elevation of 2, 650 feet , at any place in the southeastern 

part of the municipalit-y , is not advised . Only small supplies of 

highly minera l ized water can be expected from the dark marine shales 

that will be encountered below this elevation . In the buried stream 

valley l ying to the northwest of the escarpment the upper , sandy part 

of the Bearpaw is completely eroded away and there is no hope of obtai ning 

water supplies from the dark marine shales that underlie the glacial drift 

at depths ranging between 100 and 300 feet from the surface 0 Similar 

conditions obtain in the extreme northwest corner of the municipal i ty 

where the drift is probably less than 100 feet thick . 
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GROUND WATER CONDITIONS BY TOWNSHIPS 

Township 10, Range 19 

The glacial drift is thicker over this township than over 

other parts of the uplands . It is believed to lie upon an uneven 

bedrock surface, as the drift varies considerably in thickness from 

place to place . Several shallow wells , less than 20 feet deep , 

have been dug into the drift . Most of these are located in valleys 

and due to the laree catchment area they yield large supplies of 

soft to moderate ly hard , drinkable water . On the uplands remote 

from the valleys and coulees the practice has been to sink wells to 

the gravel beds that occur generally at the contact between the 

glacial drift and the underlying bedrock . The depth to this horizon 

varies in different areas , but at most of the wells it is between 

50 and 90 feet . This horizon has been tapped at many places , but 

mainly in the northwestern half of the township . In the other half 

of the area most of the wells have penetrated horizons in the bedrock. 

The water from the gravels is usually hard and only slightly mineral ­

ized and hence quite suitable for household purposes . In one 50- foot 

well located on the SW. t , section 20 , the water is derived from clay 

and is so highly charged with mineral salts in solution as to be unfit 

for farm use . The yie l d from individual wells tapping the gravels is 

in most places amply sufficient for local requirements . 

A thin layer of Ravenscrag sand is considered to underlie 

the glacial drift in the small area between the east boundary of the 

township and Rock and Swiftcurrent creeks . No we lls are definitely 

known to be drawing their supply from the sand bed at this horizon . 

It is possible, however , that the 88- foot well sunk to a sand bed at 

an elevation of 2, 962 feet above sea-level in the SE . i , section 25 , 

derives its l arge supply of water from this basal sand bed . 

The Eastend formation unde.rlies the Ravenscrag of this 

small area and the glacial drift throughout the greater part of the 

remainder of the township down to a~ approximate elevation of 21 800 feet 
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above sea-level. Springs along the west side of Bone and Swiftcurrent 

Creek valleys yield large supplies of usually hard water from sand 

aquifers in the upper part of the Eastend at elevations of approx­

imately 2,900 feet above sea-level. Wells located on the mv. t, 

sections 4, 10, and 16, the SE. t, section 17, and the NE. j_;, 

section 31, have tapped what is considered to be the same horizon 

at depths Yanging from 70 to 90 feet. These wells yield large 

suppiies of hard, drinkable water. Similar supplies of soft wo.ter 

are obtained from wells sunk to depths of approximately 130 feet 
' . 

along the eastern b"Oundary of the township. The water comes from a 
t 

sand bed near the base of the formation. Since the wells on the 

NE. i-1 section 9, and the SW. i, section 10, were sunk to depths 

exceeding 100· feet without encountering a productive bed, it is 

probable that this sand bed is confined largely to the area east of 

Bone creek and west of Swiftcurrent creek. 

Should wells fail to obtain e.n adequate water supply from 

either the base of the dr.ift, the Rnvenscrag, or the Eastend bedrock 

formations there still remains the possibility of obtaining water 

from sandy beds in the upper part of the Bearpaw formation. Two 

wells located on the NE. t , section 9, and the SW. t, section 10, 

have been sunk to depths of 265 and 206 feet, respectively, and 

penetrate blue sand beds in the shales at elevations of 21 696 and 

2,748 feet above sea-level. The water from the first well is soft 

and browniah caloured but that fr ;n thA latter is har~. In each 

well the supply is sufficient for the household and stock require-
, 

ments of the residents. Drilling below an elevn.tion of 2,650 feet 

above sea-level is inadvisable in this. township as it is improbable 
' 

that the sandy beds of the upper part of the Bearpaw formation 

extend below this elevation. 

Township 10, Range • 20 
\. 

Only small supplies of hard, and in many places II alkaline11 ,, 

wttter are obtained from scattered sand and gravel pockets in the t hin 

layer of gla.cin.1 drift covering the toWI\ship. Most welis obtain 
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water from the Cypress Hills, Ravenscrag, and Eastend bedrock 

formations. Generally, large supplies of soft, or only slightly 

hard, drinkable water are available from beds of sand and loose 

gravel interspersed in the conglomerate of Cypress Hills formation 

which underlie the glacial drift over slightly more than the 

western half of the township, with the exception of a small area 

in Bone and Jones Creeks valleys . The depths necessary to obtain 

water from the Cypress Hills in this area vary from 30 to 130 

feet. Although individual aquifers are not traceable over extensive 

areas, little difficulty should be experienced in obtaining an 

adequate water supply throughout the area covered by this formation 

within the range of the depths given. Water-bearing sand beds and 

coal seams probably occur in the Ravenscrag formation which underlies 

the glacial drift and the Cypress Hi lls conglomerate throughout the 

greater part of the township with the exception of the two eastern 

rows of sections where , in the absence of these formations, the 

Eastend is the up~ermost bedrock formation. Springs along the west 

side of Jones and Bone creeks yield good supplies of water of 

varying hardness from sand aquifers in the Ravenscrag formation. 

Two wells, located on the NE.t, section l?, and the NW.t, 
section 20, have been sunk through the Cypress Hills conglomerate. 

These wells yield large supplies of hard water from a sand aquifer 

near the top of the Ravenscrag formation Rt an approximate depth 

of 125 feet. In most pRrts of this area , however, it has not been 

necessary as yet to sink wells through the Cypress Hills formatio~ 

into the underlying Ravenscrag beds. 

In the southeastern p'il't of the township where the Raven­

scrag is the uppermost bedrock formation , wells 20 to 60 feet 

deep can be expected to re~ch water-bearing sand beds. 

The Eastend formation underlies the drift in a small area 

along the east boundary of the township and underlies the Rnvenscrag 

formation throughout the remaining parts of the township . The contact 
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between the Ravenscrag and Eastond formations is believed to occur 

at an approximate elevation of 3, 000 feet above soa-level. Although 

no wells have been sunk into the Eastend formation it is quite 

probable that supplies of water can be obtained from the sand beds 

of the formation. 

Water may also be obtained from sand bods in the upper 

Bearpaw as discussed above under the heading "Water-bearing Horizons 

of the Municipal ity 11 • The depths necessary to obtain water from 

this formation would be prohibitive except in areas of low elevation . 

Tovmship l t, Range 21 

The glacial drift covering the township seldom exceeds 

60 feet in thickness. Whereas small supplies of hard, in many 

case~ quite highly mineralized water can be obtained from scattered 

sand and gravel pockets i n the glacial drift at depths not exceeding 

40 feet , most residents have sunk wells into the underlying Cypress 

Hills bedrock formation. Water - bearing sand and gravel pockets in 

the drift will be found to be more numerous and general l y more 

productive in the northwostern po.rt of the township where the 

glacial material is of the por ous moraine type. 

With the exception of a small area along Bone Crock valley 

the drift of the entire township is underlain by the Cypress Hills 

bedrock formation . The Ravenscrag is the uppermost bedrock formation 

along the creek valley. Large supplies of soft , or only slightly 

hard , water arc obtained from beds of sand, gravel , and loose cobble-

stones in the Cypress Hil ls formation at depths between 50 and 135 

feet . The average depth of wells ranges from 60 to 90 feet and in 

only four localities was it found necessary to sink wells deeper 
I 

than 100 feet. 

Springs along Bone creek and at the edge of the escarpment 

at the northwest corner of the township yield large supplies of 

medium hard water from aquifers in the same formation. · 



•21-

Should the Cypress Hills formation prove unproductive in 

any l ocality , water will undoubtedly be encountered in the coal seams 

and sand b ods of the underlying Ravenscrag formation . 

Township 11 , Range 19 

Throughout the greater part of this township little 

difficulty has been experienced in find ing adequate supplies of ground 

water at depths of 50 feet or loss . The aquif.ers at these depths are 

generally sand and gr ave l pockets interspersed through the glacial 

drift or at the contact of tho drift with tho under lying Cypress 

Hills formation . The water from these wells is usually hard and in 

many places is reported to be slightly nalkaline 11
, but not unfit for 

use . 

The Cypress Hills formation is considered to underlie the 

drift of the greater part of the township with the exception of small 

areas at t he southeast and southwost corners whore the Eastend 

for:mo.tion underlies the drift . Many wells have been sunk to bods of 

sand , loose gravel , and cobblestones in the Cypress Hills formation . 

Fairly large supplies of hard water have been obtained at depths 

ranging from 60 to 80 feet . The water contains Glauber ' s salt (Na2so4 ) , 

in solution, and iron . Those salts are r a r ely present in sufficient 

quantities, however , to render the water unfit for domestic use . 

The Eastond formation underlies tho Cypress Hills formo..tion 

and the glacial drift in places whore the Cypress Hills is absent . 

It is believed that the Ravonscrag formation wn.s completely eroded 

away in this area and that the Eastond bods were exposed before the 

conglomerate of the Cypr ess Hills formation wore deposited . 

Two wells sunlc through the Cypress Hills formation in 

section 34 encountered small supplies of hard, 11 alkaline 11 water in 

sand beds in the Eastend at approximate elevations of 2, 940 feet 

above sea-level . A well located on section 5 yields a large supply 

of hard water from the Eastend at a depth of 137 feet . Another well 

on section 2 yielded only a very small quantity of water at a depth of 
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200 feet , ot o.n e l evation of 21 800 fo ot o.bovo soa- lovcl . It thus 

o.ppeo.rs tho.t some supplies of vro.t or co.n bo expected from sc,nd bods 

in the Eo.stend . Due probably to the fine-grained , compact nature 

of the beds of this forrnat ion no extensive aquifers are con sidered 

to exist in it in this area. The Eastend has been penetrated at a 

depth of 82 feet in the NE . i , section 12, but here again only a 

small supply of water was obtained . 

There are a lso some prospects of obtaining supplies of 

soft water from sand in the upper part of the Bearpaw at elevations 

between 2, 650 and 2,700 feet , or depths between 300 and 400 feet . 

It is i nadvisable to sink wells to these depths unless 

supplies from shallower wells a re altogether unsatisfactory . No 

definite assurance can be gtven that water will be obtained as no 

wells have been sunk as yet to this level in the township . 

Township 11 , Range 20 

The mantle of glacial till overlying this tovmship probably 

nowhere exceeds 50 feet in thickness . It is very thin and even 

absent in places along Bone Creek valley and al ong the escarpment 

in the northwest corner of the area . A few wells in the upland par ts 

have struck isolated gravel and sand pockets in the till at depths 

not exceeding 25 feet . The very shallow wells located in coulees 

yield soft water suitable for household use and adequate for watering 

30 or more head of stock . The greater part of the ground vrater 

supplies used , however , are obtained from the Cypress Hills and 

Ravenscrag bedrock formations which underlie the t;r eater part of the 

township as shown on Figure 1 of the accompanying map . 

Several residents in t he widely scattered areas north of 

Bone creek obtain large supplies of hard, usually iron-bearing water 

from sand or gravel beds in the Cypres s Hills formation, at depths 

between 15 and 60 feet . In many parts , however , the Cypress Hills 

formation is either thin or is so porous that it allows the dmm.ward 

seeping water to pass through it into the underlying Ravenscrag 
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formation . Rene~ should water not be obtained in the gr avel beds 

of the Cypress Hills formation, there r emains a very good assurance 

of obta ining l a r ge supplies of water of good quality from the sand 

beds of the Ravenscrag format ion . Throughout the northeast corner 

wells sunk to depths r anging from 90 to 160 feet have encountered 

what is in a l l probability a continuous sand horizon . This aquifer 

may be represented by the sand bed tapped at 92 feet in the well on 

section 28 . It was , however, found necessary, on sections 21 and 22 , 

to sink to depths of 198 and 210 feet before this aquifer was en~ 

counter ed . The aquifer seems to extend throughout the centra l 

plateau r egion at an approximate elevation of 3 1 050 to 3, 000 fee t 

above sea- l eve l . The diff er ences in the depths of the various wells 

tapping this horizon a r e due largely to variations i n the surface 

elevations at the different well sites . Springs along the north 

bank of Bone Cr eek valley yield l arge supplies of water from the 

Ravenscrag sand at an approximate e l evation of 3 1 000 feet . The 

quality of water varies considerably; it usually contains iron and 

sulphate salts , but seldom in sufficient quantiti es to render the 

water unfit for domestic use . The small areas south of Bone creek 

that are underlain by the Cypress Hills and Ravenscrag bedrock 

formations probably wi ll have ground- water condi tions sirnilar to 

thos e di scussed above . 

The Eastend formation underlies the Ravenscrag f onnation 

in the upland area s . Along the es ca r pment and i n the valley of Bone 

creek , where the younger bedrock formations are absent ,. the Eastend 

i s either exposed at the surface or immediately underlies the thin 

mantle of glacial drift o No definite i nformat ion can be given 

re garding water horizons in the Eastend , as no wells have as yet 

been sunk into it in this are~. Th~ natur e of the formations as 

encountered in other ar eas would indicate good prospects of obtaining 

at l east small supplies from its sand beds . 
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The upper part of the Bearpaw formation , which underlies 

the Eastend at an approximate elevation of 2,800 feet above sea­

level, is believed to contain fairly extensive sand beds at 

elevations between 2,700 and 2,650 feet above sea-level, from which 

good supplies of soft water are to be expected . It would be 

necessary to sink wells to depths of 400 to 600 feet to encouhter 

this horizon, except at low elevations in creek valleys. 

It is inadvisable to sink deep wells in the small area 

at the foot of the escarpment in the extreme northwest corner of the 

tovmship. The upper¥ sandy part of the Bearpaw is absent and the 

dark marine shales that will be encountered cannot be expected to 

yield a supply of water suitable for any farm use. 

Township 11, Range 21 

A thin layer of glacial lake clay covers a small area 

along Bridge creek down to depths probably nowhere greatly exceeding 

20 feet. Very little water can be expected from these compact 

sediments. The lake clay is underlain by glacial till. The till 

covers the bedrock and fills what is believed to be a pre-glacial 

channel extending along the base of the escarpment. It varies in 

thickness from 10 feet or less in the valleys carved into the 

escarpment to thicknesses of 100 feet or more in the northwestern 

corner of the township . The few residents located along Bridge creek 

have sunk wells through the lake clays to tap beds of sands and 

gravels lying at the contact of the clay and the till. These vrells 

range in depth from 16 to 38 feet. The water obtained is hard and 

slightly mineralized, but used for drinking. The yield from this 

source is generally small and not sufficient for more than a few 

head of stock. Water has been obtained at greater depths in the 

till in the NE.-f'a, sections 28 and 31. These wells are respectively 

66 and 103 feet deep. The water is believed to come from isolated 

pockets of sand or gravel rather than from extensive beds, as the 

supply from both wells is small. It is improbable that materially 
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larger supplies will be found by deeper drilling in this part of 

the area . Due to the irregularity of the occurrence of the 

productive pockets_ the striking of an adequate water supply is 

largely a matter of chance. It would seem advisable to do 

· considerable prospecting at shallow depths before sinking deeper 

holes. Drilling into the marine shales of the underlying Bearpaw 

formation is not advisable in this area • 

. The greater part of the ground water used in the upland 

parts is obtained from springs issuing from aquifers in the Cypress 

Hills and Ravenscrag bedrock formations. Although no wells have 

been sunk into the bedrock, prospects are very good of obtaining 

moderately large supplies of water at depths less than 150 feet 

from either the Cypress Hills or Ravenscrag formations in the areas 

of high elevation., and from 30 to 60 feet in the Eastend formation 

in areas of lower elevation where the two upper formations are 

absent . 

Township 12, Range 19 

Small supplies of hard, usually "alkaline", water are 

obtained from sand pockets in the thin layer of glacial lake clay 

that covers a small area in the northwest corner of the township . 

This deposit seldom exceeds 20 feet in thickness and is underlain by 

glacial till similar to the drift that mantles the surface of the 

remainder of the township. In the area extending along the escarp­

ment, some wells obtain small supplies of hard, mineralized, iron­

bearing water from sand or gravel pockets in the drift at depths 

not exceeding 20 feet. Two or three of these wells are usually 

necessary to satisfy local stock requirements. The water obtained 

from these shallow wells is generally suitable for domestic use . 

Reasonably large supplies of water are obtained from quicksand 

aquifers at greater depths in the glacial drift throughout the 

northwestern lowland parts of the township. Wells have been sunk 

to depths of 40 to 85 feet in sections 18, 32 1 33, and 34 . One well 
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put down to a depth of 104 feet in tho SE . i, section 35 , yielded 

very highly mineralized wo.ter which is unfit for farm use. This 

well is recorded as drawi~g its wo.ter from the glacial drift , but 

it may have penetrated through the drift into the underlying canpact 

marine shales of the Boarpaw formation . From the other wells the 

water, although quite highly mineralized, is being used in the 

households . 

In the area of high elevation in the southeastorn part of 

the township a few residents obtain adequate supplies of ground wo.ter 

·, from sand in the glacial drift at depths between 30 and 100 feet . 

The water is hard and contains varying amounts of dissolved mineral 

salts , but in al l places is reported to be suitable for drinking . 

The aquifers in the drift do not appear to form continuous horizons. 

In areas where wells have failed to encounter productive pockets or 

beds in the drift , drillers are advised to continue wells into the 

underlying Cypress Hills formation . This formation underlies the 

drift throughout the entire uplands area . Tho majority of the wells 

in this part of the township have penetrated productive sand and 

gravel beds in this formation . The wells vary in depth from 60 to 

140 feet , the average in the eastern sections be ing over 100 feet 

deep . The supply from individual wells is generally sufficient for 

50 or more head of stock . The water is hard and contains iron, but 

is suitable for drinking. 

The Eastend formation underlies the Cypress Hills down t o 

an approximate elevation of 2, 800 feet . Wells sunk to depths of 180 

and 142 feet . in sections 22 ~nd 26 ~re be.1.ie~ed t J h'YVe ~enet~ated sand 

aquifers in the Eastend formation. These wells may be producing from 

the same aquifer , but the yield from ~he well on section 26 , producing 

at an elevation of 2 , 86 ~ feet above sea-level , is much larger than 

from ~he well on section 22 , which encountered water at an elevation 

of 2,,890 feet . Water is to be expected as a rule from the Eastend in 

this township , but the ~uantity obtainable and the quality will 
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undoubtedly be found to vary considerably throughout the area . 

There is a lso some prospect of obtaining soft water from 

sand beds in the upper part of the Bearpaw formation at elevations 

between 2, 650 and 2, 700 feet. 

In tho low area northwost of the e scarpment tho upper , 

sandy part of the Bearpaw is completely eroded away and only small 

supplies of highly mineralized water , unfit for a.ny farm use , can 

bo expected from the dark mc.rine shales of the Bearpaw formn.tion 

which underlies the ar ea at depths between 100 and 200 feet from 

the surface . 

Township 12 , Range 20 

A layer of gl11cial lake mmde ·pr o-bably nowhere exceeding 30 

feet in thickness , covers the northwost part of the township . Shallow 

wells are sunk into these sands in sections 28 , 30 , and 34 . The water 

is soft or moderate ly hard and qu ite suitable for household use . The 

wells on sections 28 and 34 yie l d l arge supplies of water, but f a rther 

west the yield is much smaller and insufficient for local requirements . 

In places where the sands have proved to bo unproductive , residents 

have deepened the wells through the sands to tap sand and gravel 

pockets in the upper part of the underlying gl acial till , at depths 

of 40 to 50 foet . The yields from those wells are small. It seems 

advisable to prospect more extens ively in the sands , particularly 

in coulees and depressions on the plains , rather than to sink wells 

into the underlying till . In a southeasterly direction, the sands 

grade into lake clays which cover a belt of territory 3 miles in 

width extending southeasterly to the base of the escarpment . These 

clays contain a few scattered poc~rnts of sand from which small 

supplies of hard , usually "all~aline 11, water are obtained . Here , again, 

several residents have sunk wel ls into the underlying glacial till . 

Quicksand was encountered at depths of 119 and 85 feet in the SW. %- . 

and NE . %- of section 24 , respectively . The water is highly mineral­

ized in both wells , and in one well is unfit even for stock use . 
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Ono well located on the SE . %, section 20 , was sunk to a depth of 

185 feet , and ponetro..ted 155 foot of quickso..nd below 30 feet of 

lake clay . 

At the foot of , the escarpment , in the southeo..st corner of 

the township , the few residents have obto..ined sufficient suppl i es 

of water for local r equi r ements from wells sunk to gra.vel pockets 

in the gl acio.. l drift a.t depths between 10 and 20 foet . The water is 

ho..rd and mineralized , but is being used for drinking o..s wel l as 

stock wo.toring . The glacio..l drift is believed to be approximate l y 

50 foot thick on the upland area at the southeast corner of the 

township , and small supplies of water can be expected from 

scatter ed sand and gravel pookcts in it. 

In the southeastern part of the township the drift is 

underlain by the Cypr ess Hills , Ravenscrag , and Eastend bedrock 

formations . One well sunk to a depth of 160 feet yields a good 

suppl y of hard , iron-bearing, but drinkab le , water from what is 

bel i eved to be gravel in the Cypress Hills formation . The character 

of the bedrock formations suggests that little difficulty should be 

experienced in obtaining water at simi l ar depths in this area . The 

dark grey , compact shales of the Bearpaw formation underlie the 

glacial drift throughout the entire area northwest of the escarpment . 

Near the foot of the slope the bedrock i s believed to be within a few 

feet of the surface , but over most of the northwest part of the 

township it will not be encountered at depths l es s than 200 to 300 

feet . Drilling in the Bearpaw formation is not advisable , as only 

small supplies of highly mineralized vva.tor , which are unfit for 

either human or stock use , can be expected . 

Township 12, Range 21 

Small supplies of water are obta ined from the sands covering 

the northeast and east-central parts of the township . This material 

seldom extends down more than 20 feet from the surface and in most 

places it has been necessary for residents to deepen wells i nto the 
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underlying glacial till . Glacial l ake clay covers the surface of a 

small area in the southoastorn corner of the township. It contc.ins 

a few isolated sand pockets from whi ch small supplies of usually 

11 alkaline 11 water a.r e obtained . 

Glacic.l drift in the form of moro.ine and boulder clo.y 

mantles the surface over the remainder of the township , and underlies 

the more recently deposited sands and clays at shallow depths. A 

320- foot well on the NW. i , section 16, did not roach the underlying 

Bearpaw formation , indicat i ng a thickness of glacial :mn.terial in 

excess of this depth . 

Most of the WfJ.ter supplies in the township are obtained 

from wells , not exceeding 40 feot in depth , drawing water from sand 

pockets interspersed in the drift , or by seepage from sloughs . The 

wo.tcr is hard and usually contains sulphate salts in solution . 

Slightly greater supplies of water of similar quality have boon 

obtained from sand beds at depths between 60 and 90 feet in the 

north-central part of the township. Although the aquifers encountered 

at those depths do not appear to bo continuous prospects of obtaining 

suitable supplies of wo.tor nt depths of loss than 100 feet are 

reasonably good throughout the greater part of the township . 

In the NWo i , section 16 , a 320- foot well taps a nu~aive 

deposit of sand and gravel that under l ies 100 f eet of lake clay and 

boulder clay . Water stands in the well at a depth of 180 feet below 

the surface . Whereas no definite information can be given as to the 

extent of this mass ive sand bed , it is possible that water could be 

obtained from it over a considerable ar ee. extending to tho vrest and 

cast of this location , at depths of appr oximate ly 200 feet . No wells 

have been sunk into the Bearpaw shale that underlies the entire 

township . In the southern half of the township the bedrock lies at 

depths of more than 300 foot below the surface . However , this depth 

becomes shallower in a northerly directi on until in the northern parts 

of the township the bedrock lies within 100 feet of the surface and 
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fina lly outcrops in the r avine on the boundary betwoon sect i ons 33 

and 34 . The Bearpaw formation is composed almost entir e ly of 

compact , dri.rk gr ey shalo in this area , and it cannot be oxpocted 

to yield more than small seopagos of wu.t er that are likely to be 

so highly charged with dissolved miner al salts as to bo unfit for 

any use . 
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STATISTICAL SUMMARY OF "\NELL I NFORMATION IN RURAL 
MUNICIPALI TY OF CARMICHAEL, NO . 109, SASKATCHEWAN 

Township 10 10 10 11 11 11 12 12 12 Total No . 

West of 3rd meridian Ro.nge 19 20 21 19 20 21 19 20 21 
in muni­
cipality 

----------------------''---!----+-+---+---+--- ,--- -~!------

Total No. of Wells in Township 

No , of wells in bedrock 

No . of wells in glacial drift 

No . of wells in alluvium 

~nencµ of Water Supply 

Ho . with permanent supply 

No . with intermittent supply 

No . dry holes 

Types of Wells 

No . of flowing artesian wells 

No . of non-f lowing artesian wells 

No . of non- artesian wells 

Qu~.li~y of Water 

No . with hard water 

No . with soft water 

No . 'Ni th salty water 

No . with 11 alka line 11 water 

Depths of We lls 

No . from 0 to 50 feet deep 

No . from 51 to 100 feet deep 

No . from 101 to 150 feet deep 

No , from 151 to 200 feet deep 

No . from 201 to 500 feet deep 

No . from 501 to 1,000 feet deep 

No. over 1 , 000 feet deep 

How the Water is Used 

No . usable for domestic purposes 

No . not usable for domestic purposes 

No . usable for stock 

No . not usable for stoc~ 

-~uffici~ncy of Water Supply 

No . sufficient for domestic needs 

No . insufficient for domesti c noeds 

No . sufficient for stock needs 

No . insufficient for stock needs 

48 33 23 54 33 23 38 47 45 344 

0 0 0 0 0 0 0 0 0 0 

47 33 23 54 31 22 38 47 41 336 
1--1---1--1---- -·- ---·- .. 

27 31 12 38 29 22 33 38 39 269 

39 25 16 49 23 18 37 35 37 279 

9 8 7 5 8 4 1 12 7 61 
-i-·--1--+-- -'"-- -l---.-· -- - -

0 0 0 0 0 0 0 0 0 0 
- --·-+-·-!---+----+-- .... - - . .. - - ·• - -----
10 2 2 17 5 6 15 15 9 81 

1---1----1--1---1--- --L----·-- - .. --... 

28 22 6 40 21 20 19 43 39 238 
1---l----1-4---1--- - - - · - -- .. - - - - --- ----

3 

1 
--

2 

0 0 

0 0 

40 30 

8 3 

47 33 23 54 31 22 37 47 44 
- · - --~ .. --1.---i--- ---- --~ .... 

1 0 0 0 0 0 1 1 0 0 
-- -- - --+---1---1--1------l--

47 33 23 54 31 22 38 47 41 
-1-- --~-. 

1 0 0 0 0 0 0 0 3 
-L---- ··- --'----'----- - - ~-

40 31 22 50 26 17 35 34 23 
1----1----1--4----+--.1- ·- · ·- ··---

8 2 1 4 5 5 3 13 21 

336 

4 

278 

62 



ANALYSES AND QUALITY OF WATER 

Genoro.l Stutement 

So.mples of water from ropresentn.tive wells in surface 

deposits and bedrock wore takon for o.nalyses. Except o.s 

otherwise statod in the to.ble of analyses tho samples were 

analysed in the lo.borutory of tho Borings Division of the 

Goologico.l Survey by the usual sto.ndn.rd mothods . Tho 

quantities of the following constituents wero dete nninedJ 

total dissolved mineral solids , co.lcium oxide , mo.gnesium 

oxide, sodium oxide by difference , sulpho.te, chloride, o.nd 

alkalinity. The n.lkalinity r eferred to here is the ouloium 

carbonate equivalent of all ncid used in neutralizing the 

carbonates of sodium, calcium, and magnesium. The results of 

the analyses aro given in po.rts per million--thnt is, parts 

by weight of the constituents in 1,000,000 parts of water; 

for example, 1 ounce of material dissolved in 10 gallons of 

water is equal to 625 parts pe r million . The samples were 

not exo.mined for bactoria, and thus a water that may be 

termed suitable for use on the basis of its mineral salt 

content might be condomned on account of its bacteria. content. 

Waters that are high in bacteria content he.ve usually been 

polluted by surface waters. 

Total Dissolved Mi neral Solids 

The term "total dis sol ved mine ral solids" o.s here 

used refers to the residue remo.in ing when n. so.mple of water 

is evaporated to drynes s. It is gene rally considered that 

waters that have less than 11 000 parts per million of dissolved 

solids are suitable f or ordina ry uses, but in the Prairie 

Provinces this figure is often exceeded. Nearly all waters 

that contain more than 1,,000 po.rts per million of total solids 

have· a taste due to the dissolved mineral matter. Residents 



accustomed to the wnters mny use those that have much more 

than 11 000 parts per million of dissolved solids without any 

marked inconvenience, although most persons not used to highly 

mineralized wate r would find such waters highly objectionable. 

Mineral Substances Present 

Calcium and Magnesium 

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

is dissolved f rom rocks and soils, but mostly from limestone, 

dolomite, and gypsum. The calcium and magnes ium salts impart 

hardness to water. The magnesium salts are laxative, 

especially magnesium sulphate (Epsom salts, MgS04 ), and they 

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

The calcium salts have no laxative or other deleterious 

effects. The scale f ound on the inside of steam boilders and 

tea-kettles is f ormed f rom these mineral salts. 

Sodium 

The salts of sodium are next in· importance to those 

of calcium and magnesium, Of these, sodium sulphate (Glauber's 

salt,, Na2so4) is usually in excess of sodium chloride (common 

salt, NaCl ) . These sodium salts are dissolved from rocks and 

soils. When the r e is a large amount of sodium sulphate present 

the water is laxative and unfit fo r domestic use. Sodium 

carbonate (Na
2
co

3
) "black alkali ", sodium sulphate ''white 

alkali 11
, nnd sodium chloride arE; injurious to vegetation. 

Sulphates 

Sulphates (so4 ) are one of the common constituents of 

natural water. The sulphe.te salts most commonly f ound a.re 

sodium sulphate, magnesium sulphate, o.nd calcium sulphate (Caso
4
). 

When the water contains large quantities of the sulphate of 

sodium it is injurious t o vegetation. 



Chlorides 

Chlorides are common constituents of all natural water 

and are dissolved in small quantities from rocks. They usually 

occur as sodium chloride and i f the quantity of salt is much 

over 400 parts per million the wate r hus a brackish taste. 

Iron 

Iron (Fe) is dissolved f rom many rocks and the surface 

deposits derived from them, and also f rom well casings , water 

pipes, and other fixtures, More than 0,1 part per million 

of iron in solution will settle as a red precipitate upon 

exposure to the air, A water that contains a considerable 

amount of iron will stain porcelain, enamelled ware, und 

clothing that is washed in it, and when used for drinking 

purposes has a tendency to cause constipation, but the iron 

can be almost completely r emoved by aeration and fi ltration 

of the wat e r. 

Hardnes s 

Calcium and magnesium salts impart hardness to water. 

Hardness of water is cormnonl y recogniz ed by its soap-destroying 

powers as shown by the difficulty of obtaining lather with soap. 

The tota l hardness of a water i s the hardness of the water in 

its original state. Tota l hardness in divided into "permanent 

hardness" and "temporary hardness" . Permanent hardness is the 

har1ne ss of the wate r remaining after the sample has been boiled 

and it represents the amount of mineral salts that cannot be 

removed by boiling. Temporary hardness is the difference 

between the total hardness and the permanent hardness and 

rO'presents the amount of mine ral salts that can be removed by 

boiling. Temporary hardness is due mainly to the bicarbonates of 

calcium and magnesium and iron, and permanent hardness to the sulphates . 

and chlorides of -calcium and magne sium. The permanent hn.rdness 



can be partly eliminated by adding simple chemical so~eners 

such as ammonia or sodium carbonate, or many prepared softeners. 

Water that contains a large amount of sodium carbonate and 

small amounts of calciun1 and magnesium salts ia soft, but if 

the calcium and magnesium salts are present in large amounts 

the water is hard. Water that has a total hardness of 300 

parts per million or more is usually classed as excessively 

hard. Many of the Saskatchewo.n water samples have a total 

hardness greatly in excess of 300 parts per million; when the 

total hardness exceeded 3,000 parts per million no exact 

hardness determination was made, Also no determination for 

temporary hardness was made on waters having a total hardness 

less than 50 parts per million. As the determinations of the 

soap hardness in some cases were made after the samples had 

been stored for some time, the temporary hardness of some of 

the waters as they come from the wells probably is higher than 

that given in the table of analyses . 
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Water from the Unconso lidated Deposits 

The water obtained at shallow depths from the sands in 

the northwest part of the municipality has been found to be satis­

factory for both domestic and stock use . No analysis has been made 

of waters from these sands in this munici pa lity, but wat er from a 

12-foot well sunk into these deposits in sec •. 3, tp . 13, range 20 , 

in the municipality to the north , is believed t o be representative 

of tho ground water from tho sands . As is char acter istic of many 

of tho waters obtained at shallow depths in porous material the total 

dissolved mineral solid content is low, being 520 parts per million . 

The water has a total hardness of 450 parts per million, 300 parts 

of which a.re permanent . This water is softer than waters generally 

obtained at shallow deptrs in th0 glacial drift , and is of exceptionally 

good character. Glauber 's salt (Na2S04) ., magnesium carbonate (MgC03), 

and calcium carbonate (CaC03) ar e the predominent salts present in 

solution . The (Na2S04) i s 213 parts per million, but such a small 

concentration cannot be consider ed to be at all harmful to persons 

using the water. The other two salts are found in lesser amounts 

and contribute to the hardnes s of the water . These mineral salts 

are bel i eved to be present in similar r elative proportions in all 

the waters fourrl in the sands . In some of the waters sodium sulphate 

(Na2so4 ) is present in solution in larger quantities than indicated 

by this ana lysis , but not in sufficient amounts to r ender the water 

uni'it for use in the househo l d . 

Water derived from both tho glacial lake clays t hat occur 

in a long, narrow area extending along the base of the escarpment and 

from the glacial till or boulder clay is somewhat similar in mineral 

character, but i s mor e highly mineralized than water from t he sands . 

An analysis of wu.ter from a 320- foot well sunk on the 

NW . i-1 sec . 16 , t p . 12 , range 21 , is given on the accompanying table 

(Analysis No . 3) . It i ndi cates the relative proportions in which the 

mineral salts are present in the water . The total solid content of 



-38-

this water is 1, 209 parts per million and the water is used for 

drinking with appar ently no ill effects . It will be noted that 

Glaubcr' B salt (Na2S04) is found in the greatest conoentration. 

This salt and magnesium sulphate (MgS04) are t he mor e objectionable 

salts present duo t o their laxative effect . The other mineral salts 

present do not detract from the uso of the v.rat er in the household , 

although the pr e sence of sodium carbonate (Na2C03) (black alkali) may 

render the water harmful where used to -wnt er house and garden plants . 

The mineral salts found in solution in this water ar e 

pr osent generally in all water from the l ake clays and the drift . 

Shallow we lls penetrating extensive gr avel po ckets yield modorn.t ely 

hard but not highly mineralized water . Supplies from such beds at 

greater depths i n the drift show a higher concentr ation of sulphate 

salts in solutions . This concentration seems to depend upon the 

thickness of clay overlying the aqu i fer. In wells in which sandy 

beds are sma ll or absent and tho supply is derived from the lake clay 

or boulder clay , the wat er is genorn.lly so h i gh i n dissolved sulphate 

salts that i t is render ed un.fit for drinking on account of the 

decidedly laxative effect of the salts and in a few wells is un.fit 

even for watering stock . 

Gr ound waters obtained from the glacial drift covering 

the uplands vary so greatly in the relative amounts in which the 

mineral salts aro present that it is difficult to make generalizations . 

The sulphate salts aro a l most invariably pre sent in solution . Water 

from porous gravel bods near the surface , parti cularly in the mor aine­

cover ed areas , is hn.rd , but not so highly mi neralized as to be un.fit 

for drinking . The character of the water at greater depths depend s 

partly upon the areal extent , porosity, and thickness of the aquifer 

and the thickness of the overlying boulder clay. The l ar ger and more 

porous the aquifer the better tho quality of the contained vvn.ter in 

general . Variat i ons ar e found in the character of the drift over 

small areas and correspondi ng variations in the character of the wat er 
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are to be expected . It must not be inferr ed , therefore, thll.t if 

water of poor quality is found in one well supplies of similar 

quality must of necessity exist over any lo.rge ll. r ea . 

Water from the Bedrock 

The character of the wo.ter derived from o.quifers in the 

Cypress Hills formation varies considerably in different loco.lities. 

This variation in the mineral sa lts present and their quantities is 

probably duo to variation in th~_cknes s and porosity of the over-

lying glacial drift through which the wo.ter percolates before 

reaching the bedrock aquifers , In general , however, water obtained 

from the formo.tion in the southwestern part of the municipality is 

reported to be of very good quality for fann use. The water is 

soft or only moderately hard , n.nd n.nalysis would probably show 

calcium carbonate (CaC03) and magnesium carbonate (MgC03) as 

the predominant mineral salts in solution . In the northeo.storn 

part of the municipality, the water from the Cypress Hills 

formation is usually much harder and has a higher tota l solid 

content . Sulphate salts are present in solution o.nd many of the 

waters are reported to be "a lko. lino 11
, This condition is due 

undoubtedly to the greater thickness of drift overlying the Cypress 

Hills formo.tion i n this part of the municipality . The gr eater the 

thickness of the drift the mor e opportunity is offer ed for surfa ce 

waters percolating dovmwu.rd through it to dissolve the mineral salts 

inherent in the boulder clay . The waters of poor er quo.lity in this 

formation are confined particularly to townships 11 o.nd 12, range 19 , 

and township 11, range 20 . Analysis No . 2 in the a ccompanying t ab le 

is representative of the water connnonly obtained from the formation 

in this ar ea . The total dissolved solid content is 840 parts per 

million, made up chi efly o;f magnesium sulphate (MgS04 ), calcium 

sulphate (CaS04), and sodium sulphate (Na2?04) . Those salts are not 

present in sufficient quantities to render the wnter unfit for domestic 
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use. However, the water from this particular well is not being 

used for domestic purposes , due to the high concentration of iron. 

Many of the water eupplies obtained from the Cypress Hills formation 

of this area have sufficient quantities of iron in solution t o 

be precipitated on exposure to the air and prove objectionable 

when the water is used for laundry purposes . In only a few places 1 

however, are these ·waters considered unsuitable for drinking . 

Analysis No . 1 is of water from a spring having its 

aquifer in the thin layer of Ravenscrag sand underlying the Cypress 

Hills formation in towi,shipLl, range 20 . This water is very 

similar to water obtained from the Cypress Hills as shown by 

analysis No. 2 . This is to be expected as there is undoubtedly a 

free passage of water between the two formations . Water obtained 

from the upper part of the Ravenscrag formation in the southwestern 

part of the municipality will general ly contain greater quantities 

of dissolved. sulphate salts than the water from the overlying 

Cypress Hills f ormation . These salts will not be present in 

sufficient quantities, however , to render the water undesirable 

for household use . No wells have been sunk into the massive sand 

beds in the lower part of the Ravenscrag formation in this area . 

Information f rom adjoining municipalities suggests, howev~r, thut 

this part of the formation will probab ly yield a soft water 

containing appreciable amounts of sodium sulphate (Na2so4 ) and 

sodium carbonate (Na.2C03 ) . 

The ground water derived from the upper part of the 

Eastend formation varies greatly in mineral salt content . The water 

is usually hard and quite often contains sufficient quantities of 

sulphate salts to have a decidedl y laxative effect on persons 

unaccustomed to its use . 

The soft waters obtained from the lower Eastend and upper 

sandy beds of the Bearpaw formation can be expected generally to have 
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a total dissolved solid content of less than 1,000 parts per million , 

as indicated by analysis of water from these horizons in adjoining 

municipalities . The predominant mineral salts are sodium sulphate 

(Na2so4 ) and sodium carbonate (Na2co3) . These salts are not present 

in sufficient quantities to affect the quality of the water for 

household or stock use, but they may in some cases be injurious to 

vegetation if the water is used for irrigation . However , many 

residents of adjoining municipalities have used those soft water 

supplies for irrigating gardens and have reported no noticeable 

ill effects. 
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WELL RECORDS- Rural Municipality of ................... OARMICHA.EG, NO. I:09, SASKATCHEWAN. 
...... ........ ........... .. ...................................... .................................. 

-

I HEIGHT TO WHICH PRINCIPAL WATER-BEARING BED LOCATION WATER WILL RISE TEMP. USE TO 
TYPE DEPTH ALTITUDE 

CHARACTER OF WHICH WELL I WELL YIELD AND REMARKS OF OF Above (+) OF WATER WATER WATER No. I Mer. WELL WELL (above sea 
B elow(- ) Elev. Depth Elev. Geological Horizon (in °F.) IS PUT .l-i Sec. Tp. Rge. level ) 
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--------
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well • 
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" If Bored 55 2,960 - 4o 2,9::0 55 2,391D Glacial drift Hard, clea r D, S Suf:icient -~or local needs. 

31 SE 36 II T1 t1 Du,,. lf 2, 910 G 1 2,9C9 lo 2, 391 Glacial sand Hard, cl ear c• ~uffici ont for local needs. Other similar IJ a 

wells .. 
l SE 4 lC 20 3 Dug 122 ~.350 -119 3, 2~ l 119 3, 23 Cy-press Hills Soft, clear D, S Sufficient for local needs. 

2 t--- SW 4 u tl t1 Dug 123 3,350 
' 

gravel 
-121 3,2::9 121 3,22R CYJ)ress Hills Hard, clear D, S Suffici ent for local needs. 

cobbl.eroek, 

3 SE s ·· .... " ft 1l Spring 3,160 0 
gravel 

3,lcO 0 3, 100 Ravenscrag sand Hara, el..ear D, S Sufficient for locel needs. Other springs 

4 SW 9 It n . n Dug 35 3. 290 
along creek. 

- 32 3.203 32 3,20ci CYPress Hills Soft 1 el~ar D, S . Sufficient for local needs . 
bluesand cobble 

5 NE 9 " n fl Dug 47 3,260 - 4o 3,22b 23 3, 23 ~ Oynr ess Hills Soft, clear D1 S Suffici ent for lee.al needs. 
sand 

6 :mv 10 " f'I n Spring 3. 240 0 3,24b 0 3, 24( Cypress Hills, Ha.rd, clear D, S 
sandy cobble-

stone 
7 SW 12 " n " Dug 60 3, 020 - 53 2,96~ 53 2,96: Glacial sand Hard, clear D, S Sufficient for l~cal needs. 

g SE 13 It It n Dug 3 2,960 0 2,96b 0 2, 9fa Ea.stond blue Soft, clear ~ D, S Sufficient for local needs. 
sandrock 

9 NW 13 It tl tl Dug 54 3,025 - 51 2,974- 51 2, 97~ Ravenscrag sand- Hard, clear D, S Sufficient for 30 head stock. 
stone 

10 SW. 15 " n " Spring: 3,140 0 3, 14) 0 3, 14C CYPress Hills Hard, clear 1', s Sufficient for local needs. 
clay, cobble-

stones 
11 NE . 15 ft n It So--ring 3,150 0 3, 15) 0 3, 15c Cypress Hi Us Soft, clear D, S .. Su:fficient for local. needs. 

12 NE • 17 ., It " Dug 125 3,230 
gravel 

-121 3,15 ~ 121 3, 15c Ravenscrag'?sand Hard, clear N Caved in; was good sup~ly and quality. 

13 NW . 13 II II " Suring 3, 160 0 3,131D Ravenscrag sand Soft, clear s Sufficient f or local needs. 

14 SW • 20 l II II II Bored 30 3. 270 - 66 3. 2ol 
,.. -

3 t 2()1.j Cypress Hills'? Hard, clear D, S Sufficient for local needs. (),J 

sah1lstone 
15 SE • 20 II " tt Dug 34 3,270 ... 30 3, 191 ~ 30 3,19c Ravenscrag hard Hard, cloa.r, D, S Sufficient for local needs. 

sand "alkali nett 
16 NW . 20 II II " Drilled 113 3,230 - 97 3,1 3 ~ 111 3,169 Ravenscrag sand Hard, clear D, S Sufficient for local needs. 

17 SE . a tt It II Dug 70 3,240 - 67 3 ,1 7~ 30 3 ,21C Cypress Hills Hard, clear D, S Sufficient for local needs. 
sand, cobL..le-

stones 
lg SW . 21 II " " Dug 32 3,270 - 27 3. 24 ~ 32 3,23~ Glacial sand Hard, clear, D, S Sufficient for 75 head stock. 

iron 
19 NW . 21 tl 

" I " Dug 63 3,26o - 63 3,19 17 63 3.19i Cypress Hills, Hard, clear D, S Sufficient for local needs. 

I I i 
sand, gravol 

I 

NOTE- All depths, aititudes, heights and elevations (D ) Domestic; (S) Stock; (I ) Irrigation; (M) Municipality; (N) Not used. 
given above are in feet. (#) Sample taken for analysis. 
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WELL RECORDS- Rural Municipality ll.A!{MlCHAEL, NO. 10'.1, SASKATCHEWAN. of ................................... ......... .. ........... .. ... ....... ......... .... .. ................................... 

LOCATION I HEIGHT TO WHICH PRINCIPAL WATER-BEARING DED WATER WILL RISE TEMP. USE TO TYPE DEPTH ALTITUDE I 
CHARACTER OF WI:IICH WELL I OF OF WELL YIELD AND REMARKS 

No. 
Tp. I Rge. WELL WELL (above sea Above (+) OF WATER WATER WATER 

74 Sec. Mer. level ) Below(-) Elev. Depth Elev. Geological Horizon (in °F.) IS PUT Surface 

--------

I I 

20 ,iV. g2 10 20 
13 

Dug 13 3,240 - 13 3,227 13 3,227 Cy-press 1!1lle Soft, clea.r D, S Sup~ly sufficient for local needs. Spring 
gravet in ravmne. 

~ ~· g2 " " " s-pring 3,220 0 3,~20 0 B.220 Oy-pross Hills, Hard, clear" D, S Suffici ent for 30 head stock. 50-foot well, 
I boggy clay iron larga supply, not used. 

22 SiV. D3 " " 11 I Dug 22 3,100 - 20 3,030 13 3 ,082 Ravenscrag sand. Hard, cl ear D, S Sufficient far_.local needs. 

23 mv. g3 " If " Bor 0d 27 3,100 Ravenscrag sand liarcl, clear. D SufficiGnt for local needs. Ano-tha-r- simi.la.l' 
well. 

24 S"'.7. t:i7 ft. ft . tt S'lrin.;2'. 3,150 0 3.150 0 3_J_50 · C'-.roress E-!lls Hard, clear D, & Su..ffic.iant ~or loc.aJ. needir. 
--·--- . - sand 

25 SW. r:ig 11 n " Bored. 33 3,270 - 45 3,225 45 3. 225 Cypress Hills Hard, clear D, S Sufficient for 10 head stock. 
sand 

26 NW. b3 " " " Dug 127 3. 275 Cy-press Hills Harl, iron, D, S Suffici ent for local needs. 
sand red.dish 

27 S\7. 5 " " n Dug 25 3,050 - 21 3, 029 21 3 ,029 Glacial blue · Hard, clear D, S Insufficient for local needs. 
clay 

1 SW. 1 0 121 3 Drilled - 5o 3,550 - 42 3,503 42 3 '503 Cypress Hills Hard, clear n. s Sufficient for local needs. 
gravel . 

2 NE. l " " " Drilled. 51 3,500 - 47 3,453 57 J ,443 . Cypress Hills, Hard, clear D, S Sufficient for local needs. 
•; sand, gravel 

3 ITT'V. 3 - " " " Dug 35 3,450 - 55 3,395 55 J .395 CY?rcss Hills Hard, clear D, S Sufficient for local needs. 

4 NE:-
gravel 

·4 II 1t " Dug 90 3,460 - so 3,3so 35 ) '3 75 CYPress Hills Soft, clear D, S Sufficient for local needs. 
\. gravel 

5 SE. 6 " " " Dug 30 3,510 - 72 3,43s 72 ),433 C;:;iress Hills Soft, clear D, S Suffici ent for local needs. 
gravel -

6 ~~. 7 " " 11 Dug 43 3,460 - 42 3,4HS 42 J ,413 Glacial blue Hard, clear, s Sufficient for local needs. 
clay "alkaline" 

7 ~. 7 " " " Drilled 76 3,490 - 60 3,430 74 1,416 Cypress Hill! Soft, clear D, S Sufficient for local needs. 
gravel 

3 ~. 3 " " " Dug 13 3,450 - 17 3,433 17 ) ,433 Glacial gravel Soft, clear D Sufficient for local needs. 

9 SE. 9 1t " " Drilled 73 3,450 - 6o 3,390 6o 1,390 Cn>ress Hills Hard, clear D, S Sufficient for local needs. 

10 r,r. 9 " " 1t Drilled 10$ 3,400 
gravel 

- 50 3,350 103 5. 292 Ravenscrag sand Hard, clear D Sufficient for local needs. 

11 !m. 0 It " " Drilled 34 3,400 - 20 3,380 20 ),330 Glacial gravel Soft, clear 46 ms Sufficient for local needs. 

12 >E. 2 It " " Dug 73 3,36o - 62 3,293 70 3. 290 Cypress Hills Hard, clear D, S Sufficient for local needs. 
gravel 

13 rn. J 2 " II " Dug 57 3,350 - 50 3,300 55 5. 295 Crpress Hills Hard D, S Sufficient for local needs. 
gravel 

14 ~. J 4 " " l1 Dug 27 3,350 - 215 3,325 25 ) ,325 Glacial gravel Soft, clear D, S Insufficient for local needs. Uses spring. 

15 : E. J 5 " n II Dug 55 3,360 - 52 3,303 52 ) ,303 Glacial sand Hard, clear D, S Sufficient for local needs. 

16 ·~w. J 5 " " n Drilled 82 3,400 - 65 ., 335 65 ,335 Cypress Hills Heird, clear D~ S Suffici ent for local needs. 
sand. 

17 HV. l g " " " Drilled 135 3,540 - 60 3,430 127 0 ,413 Cy-press Hills Hard, clear D, .16 Sufficient for local needs. 
gravel 

13 ~ w. 1 s ,, n " Dug 30 3,550 - 15 3,535 23 ,522 Glacial gravel Hard, clear, D, S Sufficient for local needs. 

19 llE. t:13 ~ II It !Drilled 123 13.400 
i 

-103 ,3' 297 113 0 '232 Cn>ress Hills 
tta~aline" 
Har , clear D, S 

1
sufficient for local needs. 65-foot ~ll aiJD,,. 

sand . i.1.ar. 
NOTE- All depths, aititudes, heights and elevations · (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used. 

given above are in feet. (#) Sample taken for analysis. 
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WELL RECORDS- Rural M 

LOCATION I HEIGHT TO WHICH PRINCIPAL WATER-BEARING BED 
ALTITUDE I 

WATER WILL RISE TEMP. USE TO ---- TYPE DEPTH 
WELL I OF OF WELL CHARACTER OF WHICH 

YIELD AND REMARKS 
No. I WELL WELL (above sea Above (+) OF WATER WATER WATER 

74 Sec. -=--1 Rgo. 

Mer. level) Below(-) Elev. Depth Elev. Geological Horizon 
(in °F.) IS PUT Surface 

' 
i I 

' 
20 NE 35 : 10 

20 I 3 Drilled 139 3,425 -100 3 ,321, 131 . 3' 294 C1tpress Rills Hard, clear D, S Sufficient for local needs. 
sand 

21 NW. 36 n " " Drilled 64 3,350 - 55 3' 291
) 55 3 ,295 Glacial sand, Hard. clear D, S, I Sufficient for local needs. 

I 
gravel 

:U. SE. 2 11 19 2 i Dug 50 3,000 - 44 2,950 44 2,956 Glacial sand Soft, clear D, S Sufficient for lDcal neois. 

2 SW 2 " 1t 11 BJrol 52 2,950 - 32 2 ,94:; 52 2 , 9 2:3 Glacial clay Harl, clear, s Su.ff ic iurit for local llilud.s. Two ·wells .ir il (;( 

n alkal ille" gav e little water at 200 feet.. 

3 Niv' 2 " " II Be r od 42 2,970 0 2,97) 23 2,942 Cyr;>ress Hills Hard, clear TI, S Si; ·"fici cmt fo r 12 head stock. 
cobblestone 

4 SW. 3 II " tt Boroi 52 3,006 - 44 2,96) ~2 2,954 Glacial sand.. Hard.. cle.a;i;:. D2 S &i.f£icient for 20 head stock. 
.. 

iron 
5 NE 5 tt It " Drillei 137 2,930 - 62 2,91 ) 137 2,843 Ea.st~nd sand- ~rd, clear D, S Suffici ent for local needs. 

st::ine 
6 NE. ... _g . 1' " " Dug 4o 3,000 - 9 2,99 4o 2,90c Cy-press Hills Bard.. clear D, S Sufficient fDr l ocal neeis. 

7 s~. 10 " II " Dug 53 3,045 - 43 2,99 7 4o 3,005 
gravel 
Cy-prcss Hills Hard, clear D . s Sufficient for local needs. 
sand 

" N'J. 10 It II It Du:; 50 3,o4.:' - 47 3,00 l o 3,03c Cy-pres s Hills Hard., clear D, S Suffici ent f or local neads. 0 

cobblestones 
9 NE. 12 It II II Dug .32 2,3W - 37 2, 34 ) 82 2, 798 Bearpaw blue Hard., clear, D, S Suffici ent for local neeJs. 

clay? "alkaline" 
10 SE. 13 " It II Dug 22 2,920 - 12 ~.90 5 12 2,90f Glacial clay F..a.rd, clear_ •. D. S In.sufficient f Jr l ocal nce~s- Another Simi . . al 

"alkaline" well. 
11 SW. 13 It II tt DuE; 43 2,930 - 13 2, 91 7 13 2,911 Glacial sand Hard, clear, s Sufficient for 50 hoad. stock . 14-f-::>o t 'T7ell 

iron soft water. 
12 NE. 15 It " It Dug 30 2,990 - 25 2,9d1 25 2,965 Glacial clay Hard, clear, D, S Sufficient f or local needs. 

"alkaline" 
l3 -w-. . J.6_ __ It_ "· n Dug 45 - 3,030 - 37 2, 99) 37 2,993 Glacial drift.. Hard, clear D, S Sufficient for household. needs only. 

14 Nii'. 17 tt II II Dug 20 3,020 - 13 3,00 7 13 3,00; Glacial clay, Hard., clear D, S Sufficiont for local needs. Another 12-foo 
sand well. 

l~ SE . 13 n n tt Dug 35 2,945 - 21 2,921 35 2,910 Glacial sand Hard, clear, D, S Sufficient f or l ocal noods . Suring in ravi ne. 
iron 

16 NE. 18 11 II " Spring 2,930 0 2,93<~ 0 2,930 Glacial gravel Hard, clear D, S Suffici ent f or local needs. Other s-prings n 
sa.ne valley. 

17 S'J. 19 " II II Dug 54 3, roo - 33 2, 96,D 54 2.94E Glacial blue Hard, clear, D, S Suffici ent for 15 head stock. 14-foot v:rell 
sand Glauber~a_lts ani s"9rings in ravine. 

1$ NW. 19 " 11 II Dug 10 3,000 0 3,00(~ 0 3,000 Glacial gravel, Soft, clear D, S Sufficient for local n.eels. 
stone 

19 11E . 19 II 1t It Dug l5 3,040 - 64 2, 97'~ 64 2, 97E Cy-press Hills Soft, clear D. S Sufficient for local needs. 
cobblestone 

20 sw. 20 It tl " Dug 42 3,045 - 39 ~.oo ~ 20 3,025 Cyoress Hills Hard, clear, s Sufficient for go head stock. 
cobblestone iron 

21 SH: 20 II 
"-'• 

,, u Dug 53 3,040 - 50 2,99rn 15 3,025 Cyoress Hills Hard, clear D, S Sufficient for 30 head stock. 
cobbles tone,sand. 

22 NE. 21 . " ,, 
" Dug 4o 3,045 - 37 3, OOlb 5 3,04~ CYT_>ress Hills Hard, clear D, S Sufficient for 5 head stock. 

cobblestone 
23 SW. 22 n If II Dug 32 3,035 - 25 3,ooc0 15 3,020 CYl?ress Hills Hard, clear D, S Sufficier. t for 20 head stock. 

cobblestone 
24 sw. 23 n 

: I 

" Dug 25 3,010 - 18 2,99,~ 25 2, 985 Glacial sand Hard, clear, D, S Sufficient for 4o head stoc~. 

I "alkaline" 
_ gs 1'JW. 21 ' " " I Du,e: 43 1 ).010 i - )8 ; 2,g7;~ 10 2.g12 Cypress Hills Hard, iron!1al- s I Sufficient for local needs. 

kal i ne ire lear 
NOTE- All depths, aititudes, h eights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used. 

given above are in feet. (#) Sample taken for analysis. 



WELL 
No. 

7:1 

LOCATION 

! 
Sec. I Tp. 1 Rge. 

TYPE 
OF 

ivler. WELL 

5 
WELL RECORDS- Rural Municipality of 

DEPTH 
OF 

WELL 

ALTITUDE 
WELL 

(above sea 
level) 

PRINCIPAL WATER-BEARING DED I HEIGHT TO WHICH I 
WATER WILL R!SE 

I .------------------1 

Above {+) 
Below(-) I Elev. 

Surface 
Depth I Elev. Geological Horizon 

CARLHCH;\.EL, NO. 109, SASKATCHE::r.AN. 

CHARACTER 
OF WATER 

TEMP. 
OF 

WATER 
(in °F.) 

USE TO 
WHICH 
WATER 
IS PUT 

B 4-4 

YIELD AND REMARKS 

I 1---1---1---1---1---1-------I 1------1 I I I I I I I !----------------------------------

26 I SE./ 25 

27 
1 

Sil'. / 26 
I 

28 S11. l27 ' 

29 

30 

31 

32 

33 

NE.I 27 

N'7. I 23 

Si1. I 28 

NE.I 2g 

SE.I 31 

34 I Nlr.:I "i....-

35 S\7. 34 

JG NL 34 

37 Ni7. 34 

33 

39 

4o 

mv .1 36 

SE.I 36 

NE.I 36 

1 I SE.I 1 

2 I S:i. I 1 

3 

4 

5 

6 

7 

g 

9 

10 

11 

NE. 2 

Sii. I 2 

Nii.1 . 2 

NE. I 10 

SW .113 

NE.116 

NW .116 

S'7i .117 

NW.117 

11 19 I 3 

" II I II 

" II I II 

" " " 
" " " 
II " " 
II " " 
" II " 
• I ., • 
tt I 11 " 
" " It 

" tt tt 

n II 11 

" n " 
" " ll 

111 20 3 

It I n " 
II tt " 
" " " 
ff " " 
11 " n 

11 " II 

II " " 
" It " 
" tt " 
11 

I I 

Dug 30 L 2,945 

Dug 23 I 3,000 

Dug 30 I 3,050 

Drilled 90 3,030 

Dug 33 3, c50 

Dug 50 3,060 

Dug 17 3,012 

Dug 32 I 3,090 

Dn& - 1-- :n 3,0JO 

3,056 "Jug I .;7 

11u.g 

Jug 

!)ug 

::Jug 

Dug 

Dug 

Spring 

.JU-g 

:)ug 

:Jug 

~ring 

Spring 

Dug 

Dug 

Dug 

118 3,070 

120 3, 050 

52 

37 

33 

23 

12 

2,990 

2,965 

2,965 

2,910 

2,950 

2,990 

20 3 ,050 

4n 3,050 

15 

24 

3,000 

3,000 

3,190 

3,200 

g 3. 240 

-.20 

- 3 

- 25 

- 32 

7 

- 53 

- 12 

-79 

- 33 

- 57 

-:io6 

- 90 

- 44 

- 34 

- 17 

- 11 

0 

') 

2, 92~ 

2,99 

3. 02~ 

2, 9gE 

<. 0 41 .-' . -
3,00 

3,00C 

3 ,OlJ 

2,99 

2,99S 

20 2,925 ! Glacial clay 

23 2,977 Glacial drift 

3,030 Cynrcss HU.ls 
- 1. 

cobbl es tone 
20 

10 I 2, 940 / Cynr css Hills 
gravel 

33 / 3, 017 / Glacial gravel 

20 I 3,0401 CYJ?ress Hills 
cobblestone 

15 -1- 2~997/ - Glac.ial. ~el 

32 I 3 ,003 Cy-Jress Hills 
hard sands 

33 I 2, q97 Gl.oi.cial sand 

67 I 2, 9891 Glacial sand 

2,964 113 / 2,952 F.astcnd black 
sand 

2,96Q 120 I 2,930 Eastond blue 

2,94 < 

2,93 

2,94 E 

2,395 

2, s5c 

2,901 

clay 
43 I 2,9421 Cypress Hills 

t;ravel 
34 I 2, 9311 CYl?ress Hills 

gravel 
30 / 2,9351 Cyo:.:css Hills 

sand, gravel 
26 I 2, 06 2 fustcnd blue 

sandstone 
0 I 2,350 Glacial sand 

12 I 2,9731 Glacial sand 

- lo I 3,03:: 13 I 3 .0321 Glacial sand 

0 

0 

- 13 

4 

3,ooc 

3,ooc 

3, 17 

3' 19t 

- 5 I 3, 23s 

CY1?ress Hills 
at base 

0 I 3, OOO/ Ravens crag sand 

0 I 3 ,OOO/ Ravenscrag sand­
stone 

13 I 3, 177j Oyt;>ress Hills 
cobblestone.sand 

4 I 3, 1961 Glacial sand 

5 / 3. 235 1 Glacial sand 

Sor 3. 15C ing 3,150 0 CY'9ress Hills 

Hard, clear, ~ . .....D.--S------·t· Su.tiic.i.ent. for· 10 head stock. 
"alkaline" 
Hard., clear,_ ·-· _ -S- · · I Sufficient for local needs. 
.il'QI!__~ 
Hard D, S I Sufficient for local needs. 

Hard, cle:::u-, 
iron 
Hard, clear, 
iron 
Hard, clear 

Hard, clear, 
· ~lkali ne°' 
Hard, clear 

Hard, clear 

Hard, clear, 
iron 
Hard, clear, 
"alkal ino If 
"Alkaline n 

Hard, clear, 
iron 
Hard, clear 

Hard, clear 

Hard, cl oar, 
"alkaline n 
Hard, clear 

Hard, clear 

Hard, clen.r 

Hard, clear 

Hard, clear, 
iron 
Soft, clear 

Soft, clear 

Soft, clear 

Soft, clear 

D. S 

D, S 

D, S 

. ::u. s 

D, S 

::u, s 

D, S 

D, S 

s 

;), s 

J, s 

.J , s 

s 

j)' s 

:J, s 

..;, s 

D, S 

D, S 

D 

D 

D, S 

Sufficient for )ocal needs. 

Sufficient for 21J h0o.d stock. 

Sufficient for local needs. 

Sllfficient for 1 ocal need.s, 

Sufficient for local needs. 

Sufficient f or 50 head stock. 7-foot well, 
large supply of soft wat er. 
Sufficient ftir l ocal needs. 

Sufficient for l ocal needs. 

Sufficient for 13 head stock. 

Insufficient for local needs. ~am for stock 
us e, 
Sufficient f or local needs. 

Suffic _ent for 10cal noeds . 

Sufficie:._'· for local needs. 

Sufficient for local needs. Other similar 
s~rings. 

Sufficient :or l ocal needs . 

Insuffici ent for 7 head stock. .Another 20-
foot hole--vory"alkaline 11 water. 
Dry hole. 

Sufficient for local needs. 

Sufficient for local needs.. #. 

Insufficient for local needs. 

Sufficient for lo~l needs. 
r 

Not large su~ly. 

I 
I cobblestonc,sand 

! " I 11 " I · sand I S ft clear I I D S i Sufficient for local needs. 

NOTE- All depths, aititudes, heights and elevations 
given above are in feet. 

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used. 
(#) Sample taken for analysis. 
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WELL RECORDS- Rural Municipality of ........ C.AR..~ICHAE"L, liJO. 109, SASKATC'HEWAN. 
........ ........ ......... .. ...... ..... ......... . ..... .... ... ..... .. ......... ...... 

LOCATION I HEIGHT TO WHICH PRINCIPAL WATER-BEARING BED WATER WILL RISE TEMP. USE TO TYPE DEPTH ALTITUDE 
WELL I OF OF WELL CHARACTER OF WHICH 

YIELD AND REMARKS 
No. I WELL WELL (above sea Above (+) OF WATER WATER WATER 

~ Sec. Tp. Rge. Mer. level ) Below( - ) Elev. Depth Elev. Geological Horizon 
(in °F.) IS PUT Surface 

---- - - - -

I 

04 - 54 54 27- and 6-foot 13 NE. Ilg I 11 20 
13 

Dug 3,325 3, 271 3, 271 Cygress Hills Soft. clear D, S Sufficient for 75 head titock. 
sand wells. same aquifer. 

14 SE. 20 tt " n Dug 24 3, 230 - 20 3,210 20 3' 210 Glacial sand Hard, clear D Insuf~icient; about 1 barrel a day. 
I 

i 
15 !NW. ~l n " " Bored 193 3,250 -194 3,056 194 3,055 Rmz:enscrag blue Hard, clear D1 S 

sand 
16 NW. ~2 " n 11 Dug 210 3,250 -201 3, c49 210 3,04~ Ravenscrag sand. Ba.r..d_ clear .. ~ S.--- -- SuUic.ien.t far local needs. 30-foot well. ---iron 
17 SE. 23 ff n " Dug 52 3,100 CYPress Hills Dry hole. 

at base 
13 SE. ~4 " " It Dug 62 3,050 - 59 2,991 59 2,991 Cypress Hills Hard, clear, D. S Sufficient for local needs. 

sand, gravel iron 
19 NE. ~5 " " " Dug 92 3,150 - 34 3,065 34 3,06S Ravenscrag blue Hard, clear, D. S Sufficient for local needs. 

sand iron 
20 SW. ~5 " ft " Dug 102 3,130 - 9$ 3,033 97 13,033 Ravonscrag sand Hard, clear, s Sufficient for local needs. 

(cemented) iron 
21 tNE. ~6 " n " Dug g6 3.120 - 92 3,023 92 [3,023 Ravonscrag blue Hard, clear, s Sufficient for 100 heads tock. 

sand iron "a~-
22 Im'. t?7 n II " ~ring 3,100 0 3,100 0 B.100 Glacial sand ~Hne 

Hard, clear s Sufficient for local needs. 

23 SE. ~3 II " n Dug 93 3,150 - 33 3,062 10 [3,062 Ravenscrag sand- Hard,. clear, D, S Sufficient for 30 head stock. 
stone iron 

24 SW. 36 " ft " Dug 115 3,150 -100 3,050 100 ~.050 Ravenscrag hard Hard, clear D, S Sufficient for 50 head stock. 
blue sand 

25 lm1. ~6 • n ft Dug lOo 3,16o -155 3,005 90 13 ' 070 Ravenscrag blue Hard, clear, D, s Sufficient for locBl needs. 
sandstone "alkaline w 

26 !NE. 16 II " " Dug 34 3,150 - 30 3,120 30 13,120 Glacial sand Hard, clcar7 s Suffi ci ent for 10 head stock. 

Sri. 
ironalia~-

l 5 11 21 3 Dug g 3,200 - 2 3,193 2 B,193 Glacial gravel Soft, cfear D, S Sufficient for local needs. 

2 NE. 6 n n II Dug 25 3,050 - 20 3,030 20 ~.030 Glacial boulder Soft, clear D, S Sufficient for local needs-
clay 

3 $E. 7 tt n tt Dug 12 2,950 - 3 2,942 3 e,942 Glacial sand Hard, clear D, S Sufficient for loca l needs. Several *na.11 
t!rprings. 

4 [E. 0 tl 1t " Spring 3,150 0 3,150 0 ) , 150 Glacial gravel Soft, clear 

5 tm. 4 1' " " Spring 2,900 0 2,900 0 2,900 Glacial gravel Soft 

6 NW. 4 " t1 tt Dug 40 2,900 -32 2,363 32 2,363 Gln.cial clay Hard, clear D, S Sufficient for local needs. 

7 ~nv-. 4 11 " ft Dug 6 2,950 - 6 2,944 6 8,944 Glacial clay Hard D, S Sufficient for 1,500 shoe~ . 

3 NE. g " n II Bored 38 ~325 - 26 2,799 26 e. 799 Glacial sand Hard, clear D. S Insufficient for local needs. 

9 SE. I 0 " " " Dug 12 2, 770 - 7 2, 763 7 8. 763 Glacial clays Hard, clear, D, S Insufficient for local needs. 
"alkaline" 

10 ~. : 0 ' ft 1' " Dug 14 2, 750 - 10 2,740 -10 e.140 Glacial sands Hard, clear, D Insufficient for local needs. Also S'9rings. 
11alkalinen 

11 ITTV. : g 1t n " Dig 23 2,725 - 20 2,705 20 ~.705 Glacial sand Hard, clear, 48 D, S Insufficient for locnl needs . 
"alkaline" 

12 ~.' 3 tt tl 

1: 
Dug 

,..,. 
2,1300 - 63 2,737 63 ~. 737 Glacial sand Hard, clear s Insufficient for local noeds. 00 

I 
-V ·~1:1 11 '" " n... - .., I .., «'1 n i ..., ,.., ~,... ... .., .... ,,,..._ ,,, - . - , - , , ... _ . .:l _,I"'\ .... - t~l 1 s 1Suffiaiont for loo;i.l needs. ·- - --a I 

._, ___ 
I '-t ~...,..,I I -·--,.,/ --- ·-' • ---., _, ---

NOTE- All depths, aititudes, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used. 
given above are in feet. (#) Sample taken for analysis. 



7 
B 4-4 

WELL RECORDS- Rural Municipality 
V.WCUYU.V~, l'IV • .LU:;I > .;)..!io:::ll\...!i'l'\J!lh \'."lil~ . 

of ................................... .......... .. ..... .............. .. .......... .. ....................... ................. 

LOCATION I HEIGHT TO WHICH PRINCIPAL WATER-BEARING BED WATER WILL RrsE TEMP. USE TO TYPE DEPTH ALTITUDE . 
CHARACTER OF WHICH WELL 

Tp. I Rge. Mer. 

OF OF W ELL YIELD AND REMARKS 
No. (above sea Above (+) OF WATER WATER WATER 

~ Sec. WELL WELL level ) Below(-) Elev. D epth Elev. Geological Horizon (in °F.) IS PUT Surface 

-------------

' 
14 ' NE. 31 I -u_. 2l .-· 3- .Dri].J..ed: 103 . 2.000 -100 2, 7oco 100 2,700 Glact~l sand Hard. iron s Sufficient f.or local needs. Shallow well-soi t 

water. 
15 SE. 34 " " tt _Dug 103 2~ 750 Dry hole • (Base ma.y be in Bearpaw) 

. . 

1 NE. 1 -12 19 3 Dug 30 3.oco - 75 2. 92~ ~ 2,_925 ~ · nar~ cl.car _ D, S Sufficient for 40 head stock. 

2 N1.V. 2 " 11 " Dug 35 3.003 
gravel 

- 76 2,93; 76 2,932 Cy-;>rcss Hills Hard, clear , s Suffici ent for 30 head stock . 
gr avel sod.a 

3 SW. 4 n tl " Dug 30 2,990 .. - - 20 -- 2~71. - -..20 . 2 • .9.70 ~ .GJ [) c j ') l _s.anj_ _ _ ~ l"rl , ,,,,.,..,,.._ D c:: "' f'f'.; ,.; nn+ f'f'll" ?n nt>Pr'! C!t.n.f'Uc__.- . --· -~ .... 
iron, Ualk-
alinett 

4 NE. 5 ft. fl II- .. Dug g4 3,050 - zo 2,97c so 2.970 · · GJ.aciaL sani _ _ ~ .Hard, clear D, S Sufficient for local needs. 

5 NW. 6 11 n " Dug 29 J.130 - 11 3 nc 21 3.109 Glacial sand Hard , clear D, S Sufficient for local .needs . 

6 :NE . 10 tt " It· Dug 6o 39.070 - - - 55 . 3.0J.~ . 5:? _3.015 Cypr~_.Hills · .. -- Hard., clear . .,. . -· _,.. ,..,,... 
.. 

..n.....s~ --.. Suffi ci ,..,nt ..for .6o head stock. 
·- sand iron, "alk-

aline " 
7 SW. 12 II n " Dug 106 3,030 - 1n0 2,93C 35 2,995 Cynress Hills Hard., c lcar D, S Sufficient for local needs. 

cobblestone 
g NW. 12 tt II It Dug 12 3,090 -103 2~93: 1013 2,932 Cypress: Hills Hard, clear, s Sufficient for local needs . *· iron 
9 NE. 13 " tt ,, Dug 130 3, 050 -121 2.~ 130 2.9"20 Cygross Hills Hard., clear D, S Sufficient for 4o head stock. 

10 SE. 16 " n tt Dug 125 3.06o -llS 2,94: 11! 2.942 Glacial clay Hari, clear D, S Sufficient for 50 head stock. 

11 SIV . 17 It tt •• Dug 14 2.740 .. g ~.n: ! 2, 732 01&$1 .gl"a'/'el. Hard, clear, D, S Sufficient for 20 head stock • 
lt:on 

12 SW. Hi ff 1T tt Dug 3g 2.s50 e l.5 ~.,gy. 16 2.334 Glaot.al 4l1a1' Hard, clear , n. s Sufficient for local noeds. .Another 21-foot 
"alkaline" well. 

13 NW. 18 " " " Borod 73 2,740 • 38 2.10~ n 2,667 (J.la.ctal !rift Hari, iron, s Su.ffici cnt for local need~. 34-foot woll 
"alkalinett givos d.ri:ok.ing water. 

14 SW. 20 " " tt Dug g 2,7s5 - 2 2. 7g~ 2 2,7S3 Glacial fine Hard, clear D, S Sufficient for local noeds. 
I 

gravel I : 15 I Sti. I 22 n n " Bored. 160 3, c 7c -170 2,9oc 170 ·2,900 Easten.i clay Hari, clear, D, S Insufficient for 10 head stock. 
"alkaline" 

16 SW. 23 n " " Dug 142 3,070 -139 2,931 70 3,•'.:'00 Cypress Hills Hard, clear, s Sufficient for local needs. 
sandstone. iron 

17 SE. j 23 n II It Dug 125 3,055 -120 2,935 50 3,005 Cypr~ss Hills Hard , clear, D, S Suffic ient for local needs. 
sand iron 

15 SE. 24 It It II Dug 35 3,020 - 73 2,94i 135 2,935 Cypress Hills Soft, clear D, S Sufficient for local needs. 
sand 

19 SE. 26 n " II Dug 142 3 ,000 -141 2,1359 140 2,36o Fastend sand Hard, clear D, S Sufficient for 100 head stock. 

20 NE. 26 II " 11 Spring 2, 1520 0 2,1320 0 2,1320 Glacial sand s Suffici ent for local needs. 

21 sw. 121 " If II Dug 14 2, 300 - 7 2, 793 7 2,793 Glacial drift Hard, clear, D, S Suffici ent for local need·s. 
iron 

22 s,. . 28 " " " Dug 25 2, 795 - 23 2, 772 23 2. 772 Glacial sand, Hard , clear, D, S Sufficient for local needs. Two similar well 9 
gravel 11alkal ine" 

23 NW . 30 n " " Dug 20 2, 630 - 15 2,615 15 2,615 Glacial sand Hard, clear D, S Sufficient for 6 head stock. 

24 NE. 30 " tt II Dug lb I 2,640 - 10 i 2, 630 16 2, 6c.il- Glacial sand Hard, clear, D, S 
1 

Insufficient for local needs. Dugouts in ere i e 
"auca1 ine .. 1·or stocJ.C._ 

NOTE- All depths, aititudes, heights and elevations (D ) Domestic; (S) Stock; (I ) Irrigation; (M) Municipality; (N) Not used. 

' given above are in fee t . (#) Sample taken for analysis. 
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CA.'R.r.lICHAEL, NO. 109, S d.~CATCHEW.AN. 
B 4-4 

WELL RECORDS- Rural Municipality of. ............. ...... . ..... . ••.•• ••. .. •. ..... .• . •• •..•.•.•••••• ' ............. .... ... ... ..... ' ... .. .. .. ..•....•••... .. . . 

LOCATION I HEIGHT TO WHICH PRINCIPAL WATER-BEARING DED 
WATER WILL RrsE TEMP. USE TO 

TYPE DEPTH ALTITUDE 
WELL I OF OF WELL CHARACTER OF WHICH YIELD AND REMARKS 

No. 
Tp. I R ge. WELL WELL (above sea Above (+) OF WATER WATER WATER 

~ Sec. M er. level ) Below(-) Elev. Depth Elev. Geological Horizon (in °F.) IS PUT 
Surface 

- - -----------

25 NW. 31 12 19 3 Dug 14 2,610 ' 7 2, 6o3 12 2,598 Glacial sand Hard, cloudy, . D, S Sufficient for 6 head stock • -

~E. 
iron 

26 32 " II " Dug 70 2,675 - 46 2,029 46 ~.629 Glacial slay Hard, Walk- s Sufficient for loca l needs. Two 100-foot wells 
aline" ani a 50-foot wel.L-water not fit for drinkjng. 

27 [· 32 " " " Dug 16 2, 640 - 10 2, 630 10 2. 630 Glacia l irift Har d. , clear , D Suffi cient for household needs only. Another 
11a lkalinc n 12-foot well. 

23 ·J\i . ·:53 ll 11 11 Du~ 65 2, 755 - 73 2,SB2 35 ~. 610 Glo.cial sD.nJ. :Sa r i , iron , D, S Sufficient f or 25 hoa1 st~c~ . 

"alkaline 11 

29 rJ . 34 1l 11 " Du::.' 50 2, 710 - 20 2, 690 43 2, 652 Glo.ci e.l s.anJ ?.:o.r:i , clo:i.r , s Suffici ent for 3 heai stock. ,,... 
"alkal ine " 

30 S"'l' 35 " " " Dug lo4 2,760 - ~o 2,530 30 2, 6so Glacial clay Hari, clear, N Unfit for man or boast • -"' • 
11alkalino 11 

1 ~JW. 1 " II It Dug 160 3,150 -154 2,996 154 2,996 Cypr c::ss . liilLs Rard., clear-; ·- 5- . Srl.f.fic.i.~ -!:'f:rr 3D ~ ato.c..k- ~-coJ.J..--
· grctVBl iron s oft water. 

2 SW. 3 " " n Dug 0 2, 900 - 4 2,396 4 2, s9S Glacia l clay Har :i , cl enr , D, S Suffici0nt f or l ocal needs. 2 barrels a aay. 

II 
" ~lkalino " 

3 !\TE . 7 " " Jug 30 2, 650 - 26 2, 524 25 2, 524 Glacial blue H3 r l , clcor, :i:l, s Another 20- foot well. 
clay "a l kaline " 

4 r.:;. 9 " II " :::Ue; 23 2, S75 - 19 2, 555 19 2, :)55 Glacial fi ne ~rl, clear, s Sufficient for 30 head. stock. 
sani 11 a lkaline" 

5 NE . 10 " " tt Jug 20 2, 710 - 14 2, ;9:) 14_ ~.;g.S - ~.9.0..i.n 1 . ,&.a n:iy He:d. , clear,. s With other Tioll there is suffici ent supuly. 
gravel iron 

5 ~~ 1.2 -11.. -- " • !lug 12. . 3,100 - .l.O.. . J ... -090 ID i,090 Glacial grav:Dl Har l , clear J, s Suffici ent for l oca l neeis. .Ano t her 20-foot 
'nell. 

7 ·'F.' • 13 n " tt i)u~ 10 2, 770 - 5 2,7)5 s e. 7;2 Glacia l gr avel Har l , cle:tr , J, s Sufficient for local needs. 
"a lkaline" 

3 SE . 14 " tt " Dug 12 2, 690 - 0 2,690 0 D,690 Glacial gravel !Ha rd , clear, s Sufficient for local needs. 12-foot well used 
"alkaline" for house. 

9 trR. 14 " n II Dug 20 2,650 - 10 2,640 20 e. 630 Glacial gravel [Hard , clear, D, S Sufficient for local needs. Another 12-foot 
"alkaline" well. 

10 ~l'E. 13 ff 11 " Dug oO 2,650 - 54 2,596 54 e, 596 Glacial drift Hard, clear D Suffici ent for household needs only. Another 
14-foot ~ell used for stock. 

11 pW. 19 II h " Dug 4o 2,650 - 3g 2,612 3g P, 612 Glacial sand IHard , clear D, S Insufficient sup~ly. Hauls wat er for stock. 
i 

12 $~ !20 " " " Dug 46 2,650 - 36 2,614 36 D,614 Glacial sand IRard D, S Sufficient for 50 head stock. 135-foot well -"' • 
I 

l20 
was drilled through 155 feet of sand. 

13 ~. " n " Dug 46 2,650 - 36 2, 614 36 ', 614 Glacial sand iHard s Suffi cicnt for local needs. 

14 >E. 1 22 " tt " Dug 30 2,640 - 20 2,620 20 ', 620 Glacial clay !Hard, clear, s I nsufficient for local needs. Another 13-foot I iron, "alk- well. 
1:1line" 

15 llE. 22 It " " Dug 16 2,650 - 10 2,640 16 ) , 634 Glacial sand IHard, clear, s Sufficient for 100 head stock. 
11 alkal ine" 

16 inv. ~ It tt n Bor ed 110 2,660 -100 2,560 100 '· 560 Glacial sand aard. cloudy, s Sufficient for loca l needs. Unfit for man or 
~naubcr 1 s beast. 

\24 
salts. 

17 ll!E. " " n Dug 35 2,670 - 4o 2,630 35 ;p. 535 Glacial drift !Hard, clear, '• 

liron, "alk- D, S Sufficient for 30 head stock. 
aline It 

13 ~ E. 25 " " tt Bored 42 2,660 - 4 2, 656 42 i11 , 613 Glacial sand, Soft, clear D, S Insufficient for local needs. 
grtJ,.vel 

19 1 w. 25 " 11 tt Dug lS 2,660 - 15 ~.645 13 :b, 642 Glacial sand $oft, clear D, S Yields 2 barrels a day . 
I 

I i ' I 

NOTE- All depths, aititudes, heights and elevations (D ) Domestic; (S) Stock; (I ) Irrigation; (M ) Municipality; (N ) Not used. -
' given above are in feet. (#) Sample taken for analysis. 



WELL 
No. 

~ 

LOCATION 

Sec. I Tp. 1 R ge. Mer. 

TYPE 
OF 

WELL 

9 

WELL RECORDS- Rural Municipality of ....... 9.~4.G.~ •... :N.o. .•... .+.o9 .•.... s.ASKATCmw.4.N. •... 

DEPTH 
OF 

WELL 

I 
HEIGHT TO WHICH 
W ATER WILL RISE 

ALTITUDE 
WELL 

(above sea 
level ) 

Above (+) 
Below(-) 

Surface 
Elev. 

PRINCIPAL WATER-BEARING BED 

Depth I Elev. Geoiogical Horizon 

CHARACTER 
OF WATER 

TEMP. 
OF 

WATER 
(in °F.) 

USE T O 
WHICH 
WATER 
IS PUT 

B 4-4 

YIELD AND REMARKS 

1 1--1--1--1--1--1-----1 I I I I I I I I I /----------------------------

I 

20 

21 

NEr 26 . 12 

.SEi 27\ " 

20 

" 
.22 1- mlJ. ~. Ttt -~- " 

23 swj 30 

24 1TE 30 

25 N\Vj 31 

26 . SE 32 

27 SE.! 34 

" 
It 

" 
" 
It 

It 

" 
II 

" 
" 

23 -1- -NEJ . .341- __ wt - lt 

NiV .I 35 " " 

3 

tl I 

i 

" 
" 
It 

n 

" 
tl 

" 
" 29 

30 SW .I 3 SI " I H I tl 

1 NE .I 11 12 I 21 I 3 

2 NE.I .4 " IT 

3 UE. g It " 
J.t:.- r n:ir- g--p--. .#; i - -t 

5 SE.I 10 

6 _1 _sE. I/ lo 

7 J SW. 10 

S ·I NW.. 12 

9 I SE. 13 

10 I NE. j 13 

11 I NW ·I 13 

12 I SW . 1 14 

13 

14 

SE. I 16 

SW. I 16 

" 
n 

" 
" 
" 
" 

" 
" 

" 
If 

" 

" 
" 
r. 

" 
II 

tt 

" 
" 

" 

" 
" 
• 
It 

" 
II 

" 
" 
11 

" 
It 

" 

" 

Dug 

Dug 

Dug;rn.nd+-
point 

Dug 

DJg 

Dug 

Du; 

Dug 

Du,; 

Dug 

Dug 

Dug 

Dug 

Dug 

Dug _ 

Dug 

Dug 

Dug 

Dug 

Bored 

Dug 

Dug 

Dug 

D.ig 

Dug 

12 

14 

20 

17 

4.+ 

31 

43 

27 

13 

15 

3 

14 

25 

2,650 

2,640 

2,650 

2, 660 

2,540 

2,650 

2,S50 

2,650 

2, S50 

2,S45 

2, S40 

2,700 

2,000 

25 I 2, 750 

- J.&-1- 2..1'° 
40 2, 750 

8 

3 

1
,, - ..,. 

2,64b 

2, 63b 

2 , 53b 

8 2,64:: Glacial sand 

14 2, 62e Glacial s and 

14 2,63t ~ia,lsand 

- 15 I 2 , 64t 15 I 2, 54J GJ..aciaJ. s~ndy 
clay 

- 42 I 2,59$ 44 1 2,59· Glacial sand 

__ 25 I 2, 62$ 25 I 2, 6251 Glacial · sand 

- 4o I 2,51~ 4ol 2,Sld Glacia l sand 

- 20 2, )3(!) 27 I 2, 5231 fla.-eial sand. 

- 15 2, )3 1fi 15 I 2, )351 tlaei&lsand 

- 13 2, )3 ~ 13 I 2, 53.a -~ sani 

- 3 2, ;3 t 3 I 2,S3~ Glacia l snni 

- 9 2,691 14 I 2,6061 ~sand 

- 20 I "2 .1Y:J. 0·1 2', 7751 :macial __ aaod. 

- 19 

- 25 

- 30 

2, n 
2, 725 

21. 72C 

25 I 2, 725 Glacial fine 
sand 

33 l 2, 712 Glacia l clay 

4o .• ~. 710 · ·Glacial clay 
. -- • . - i. ... -,--

lS 

13 

17 

80 

33 

32 

25 

35 

35 

2, 750 

2, 750 

2 , 700 

2, 700 

2,680 

2, 700 

2, 750 

2,625 

2,750 

- 13 

3 

- 25 

- 29 

- 22 

- 31 

- 30 

2~ n 

2. 69c 

2,655 

2,671 

2, 720 

2,594 

2,720 

13 I 2, 7321 Glacial clay 

18 I 2, 732 1 Gl~ci~l sam 

.17 I 2,-6031 Glacial clay 

Gla~ial clay at 
base 

33 12 ,647l ·'Glacial fine 
sand 

32 I 2,6.;QI Glacial clay, 
sand 

25 I 2,725 1 Glacial sand 

35 I 2,5901 Glacial s and 

35 12,715 I Glacial clay 

Hard. c1..c.ar 

Soft, clear 

Soft, clear 

Soft, clear 

Har~ clear 

Har d., ttalk­
al ino" 
Snft, clear 

Hard, cloar 

Scft, clear 

HarJ. , clenr 

Ha rd 

:IDn-Q... ~ .... ' - . 
"alkaline" 
Hard, clear 

Hard , clear 

" Hard, clear 
\ 

So ft, clear 

Sc ft 

Hard , clear, 
"alkaline" 

Hard, clea r, 
iron, ttallc­
alinc " 
Hard, "a lk­
a line 11 

Hard, clear 

Hard, clear 

Hard, c lcar 

D, 

D, s 

D, S 

D, S 

l) 

s 

D 

D, S 

D 

D, S 

D, S 

D, S 

D-., ·S 

D. s 

D, S 

D, S 

D, S 

D, S 

D, S 

D, S 

D, S 

D, S 

D, S 

D, S 

Sufficient- supply. - No. stock • 

Sufficient for local needs. 

s-u.:ffici ont for local nocds-

S:J.fficiont i:; i th another woll for 14 head s toe} 
Another 16-foot wcl!. 
Suffic1 0Lt for household nocds altly. 24- an.:i 
7-f:JJt wells. 
lnsufficiont f')r 4 head stock. Also 21- and 
15- foot Tiells . 
Suffici0~t for h~usch8ld. needs only. 

Suffici ent for 350 head sheep artl 15 hoa:l sto' 

Sufficiont for local noe1s. Other similar 
11olls in village of Carmichael. 

Sufficic~t fo r 12 head stock. 

I nsuffiCieht f or l ')cal needs. 

Insufficient for l ocal needs. 

Insufficient f oY 1ocal n.eed.s.~ .Al:Wother -&imi.l.ltS'I 
well. 
Sufficient f or local needs . 

Sufficient for local needs • 

I~ufficient for ..l.ocal needs. .Another similar 
11ell. 
Sufficient for 7 persons; 25 head stock. 

Sufficient for local needs. 

Dry hole. 

Insufficient for local need.It . Another shallow 
well. 

Sufficient for 36 head stock. 

Sufficient f or local need~. Anothai- "Sllallow 
well. 
Insufficient for local needs-

Sufficient for local needs. 

15 
1 

Sufficient for local needs. I. NW. I lo " " n I Drilled I 320 I 2, 725 I -180 
I I 2,5451 200 12,525 1 Glacial sand, I Hard, clear, D, S 

NOTE- All depths, aititudes, heights and elevations 
given above are in feet. 

graver- iro n.:'alkalino n 

(D ) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used. 
(#) Sample taken for analysis. 



WELL 
N o. 

34 

LOCATION 

I 
I Sec. I Tp. 1 R ge. I Mer. 

I TYPE 

OF 
WELL 

10 

WELL RECORDS- Rural Municipality 

DEP TH 
OF 

WELL 

ALTITUDE 
WELL 

(above sea 
level) 

I H EIGHT TO WHICH 
I W ATER WILL RISE 

I I Above (+) 
Below (-) Elev. 

Surface 

PRINCIPAL WATER-BEARING BED 

Depth I Elev. Geological Horizon 

CHARACTER 
OF WATER 

TEMP. 
OF 

WATER 
(in °F.) 

USE TO 
WHICH 
WATER 
IS PUT 

YIELD AND REMARKS 

B 4-4 

----1- - 1- 1--1- -1-- 1- .--1- ---- 1 I I I I I I I I I 1--- - - --------------- ---------

16 1 
17 

I 

18 i. 
~ 

19 

20· 

21 

22 

23 

24 

25 

a6 

27 

28 

29 

30 

31 

24 

25 

23 

28 

23 

23 

NE. 34 

SW. 35 

12 

n 

It 

1l 

It 

" 
n 

II 

" 
If 

1f 

n 

-ft 

ft 

2~ . 3 

1ti 

" 
.:;:.;:-

,, 

ll 

" 
tt! tl 

n II 

" 
" 

" 
If 

n If 

" ff 

Dug 

Dug 

Dug 

Dug 

.Due-

Dug 

Dug 

Dug 

:i)ug 

:;)ug 

Dug 

Dug 

Dug 

Dug 

Dug 

:mg 

3' 

,_, 
:5 

3 

3 

3 

9 

2,725 - 25 

2,750 15 

2,710 4 

' - 2, 750 0 

2·, 7co1 ~ ,- 3-2· - . 

2,750 - 31 

2,7rn - 20 

2, 7ro - 12 

2,750 24 

2,700 - 55 

2, 7('0 - 17 

2,75c 16 

2, 700 Q 39 

2,7rc - 17 

2,7cc - 70 

2, 7r.n 57 

NOTE- All depths, altitudes, h eights and elevations 
given above are in feet . 

2, 

2, 

2,Tl4 

2, 611 

2, 

3 

9 

Glacial clay 

Glacial fine 
sani 
Glacial sand 

Glacial .fin:e..--

~laY' 

Glacial sand. 

l;lac1al -fine 
sand. -
Glacial clay 

Glacial clay 

Glacial clay 

Glacial .clay 

Glac ial clay , 
sand 
Glacial sand 

Glacial fine 
sand 
Glacial sand 

Glacial sand. 

Hard, clear 

Hard, clear, 
"alkaline" 
Soft, cle::i.r 

_H:;i..x:.:i • ,e.l.Qa.r ; ---.. ,.r.' 

Har:i, dark 

Hard, clear 

Soft, clear 

Hard, clear 

Hard., clear 

Hard, clear 

Hard, clear 

Har .i , "alk­
al ine " 
Hard, clear 

Hard..,. clear, 
iron 
Hari, clear 

Hari, iron, 
"alkaline" 

D, S 

D, S 

D, S 

s, 

s 

D, S 

D, S 

D, S 

j), s 

:0 , s 

j), s 

D, S 

D, S 

D, S 

D, S 

j) c: 
• v 

Sufficient for local needs. 

I nsufficient fo r bcal needs. And>ther simila 
well. 
Suffici ent f or l ocal needs. 2 other similar 
wells . 

' Suf.f.ici~l.o.ca.l__po-0-d_a ~ springs:. -- -- --

I ns'Ci'fici ent for l oca l needs. 

Sufficient for local needs. 

Sufficient for local needs. -

Suffici ent for local needs. 

Insu.ffici.ent for local needs. 

· Suffici ent for local needs. 

Insufficient for l ocal need.s. 

Suffici ent for 16 horses . 

Insuffi'cient for local needs . 

I nsu:ffici.e nt for lo.cal neros~ Two s.i roil ar 
wells. 
Sufficient f or loca l neeis. 

Sufficient for local neeis. 

I I I ·--- --:---------------------------
(D) Domestic; (S) Stock; (I) I rrigation; (M ) Municipality; (N) Not used. 
(#) Sample taken for analysis. 
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