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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY 

OF NO . 20 

SASKA TCHE'NAN 

INTRODUC TION 

Lack or rainfall during the years 1930 to 1934 over 

a large part of the Prairie Provinces brought 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 stoc~ . I n an effort 

to r elieve t he serious situat i on the Geological Survey 

began an extensive study of the problem f rom the standpoint 

of domestic uses and stock raising. During the field sea.son 

of 1935 an area. of .So , 000 square miles , comprising all t hat 

part of Saskatchewan south of the north boundary of tovrnship 

32 , was systematically examined, r ecords of approximately 

60 , OOO wells v-rere obtained, and 720 sampl es of water vrer c 

col lected fo r analyses . The facts obtained have been classified 

and the info nna.t ion pertaining to any well is readily accesilille. 

The examination of so lar9e an area and the interpretation of 

the data. collected were pbssib l e because the bedrock geology and 

the Pleistocene deposits had boen studied previously by McLearn, 

Warren, Rose., Stansfield, Wickenden, Russell, and others of the 

Geological Survey . The Department of Natural Resources ~f 

Saskatche~~n and loca l well dri llers assisted considerably in 

supplying several hundred well records. The base maps used were 

supplied by the Topo graphical Surveys Branch of the Department 

of the Interior . 
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Publicat ion of Results 

The essent i a l information pertaining to the ground 

wat er conditions is being published in r eports , one being issued 

for each municipality. Copies of these r eports are being sent 

to the secretary treasurers of the muni cipalities and to certa in 

Provincial and Federal Depar tments, where they can be consulted 

by r es idents of the nunicipalities or by other persons, or they 

mn.y be obtained by writing direct to the Director, Bur eau of 

Economic Geo lo gy, Department of Mi nes , Ottawa. Should anyone 

r equire more detai l ed information than that contained in the 

r eports such additional infor mation a s the GeoloGica l Survey 

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

making such request the applicant should indicate the exact 

location of the ar ea by giving the quarter section, township, 

r ange , and meridian concerning which further i nformation is 

desired. 

The r eports are written principally for farm 

r esidents , municipal bodies, and we ll drillers who a r e either 

planning to sink new wells or to deepen existing wells. 

Technical t erms used in the r eports are defined i n 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 i n order to understand more 

fully the part of the r eport that dea ls with the pl ace in 

which he is inter ested. At the same time h r should study the 

two figures accompanying the r eport. Figure 1 shows the 

surfac6 and bedrock geo logy as r e l ated to the ground wat er 

supply, and Figure 2 shows the r elief and the location and 

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

elevation called ttcontours 11
• The elevation above sea-level 
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is given 0n some or all of the contour lines on 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 probable 

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

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

and 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 a r e not shown on the figure , 

the elevations of adjacent wells as indicated in the Table of 

Well Records accowpanying each r eport ~~~ be used. The 

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

site can l'e obtained from the Table of Well Records by noting 

the elevation of the water-bearing horizon in surrounding wells 

and by esti mating from these known elevations its elevation at 
1 

the well-site .- If the water-bearing horizon is in bedrock 

the depth to water can be estimated fairly accurately in this 

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

such as gravel, sand, clay, or glacial debris, however, the 

estimated elevation is less reliable , because the water-bearing 

horizon may be inclined , or may be in lenses or in sand beds 

wi.ich may lie at various horizons and may be of small lateral 

extent. In calculating the depth to wate~ , care should be taken 

that the water- bearing horizons selected from the Table of Wel l 

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

glacial drift or in the bedrock 0 From the data in the Table 

! If the well-site is near the edge of the municipality, 
the map and report 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 fo:nn some idea of the 

quality and quantity of the wnter likely to be found in the 

proposed well. 
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GLOSSARY OF TERMS USED 

Alkaline. The term "alkaline" has been applied 

rather loosely to some ground-waters . In the Prairie 

Provinces, a wat er is usually described as "alka line" when it 

contains a large amount of salts, chiefly sodium sulphate and 

magnesium sulphate in solution. Water that tastes strongly of 

comm.on salt is described as "salty". Many "alka line" waters may 

be used for stock, Most of the so-called "alkaline" waters are 

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

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

gravel, and other material on the flood-pl ains of modern streams 

and in l ake beds. 

Aquifer or Wat er-bearing Horizon , A wat er-bearing 

bed, lens, or pocket in unconsolidated deposits or in bedrock. 

Buried pre-Glacia l Stream Channels, A channe l 

carved into the bedrock by a stream before the advance of the 

continental ice-sheet, and subsequently either partly or wholly 

filled in by sands, gravels, and boulde r clay deposited by the 

ice-sheet or l at er agenci es. 

Bedrock, Bedrock, a s here used, r ef ers to partly 

or wholly consolidated deposits ~ f gravel, sand , silt, clay, and 

marl that are older than the glacia l drift. 

Coa l Seam. The same a s a coa l bed, A deposit of 

carbonaceous material formed f r om the r emains of plants by 

partial decomposition and burial. 

Contour, A line on a map joining po ints that have 

the same el evation above sea-level, 

Continental Ice- sheet . The great ice-sheet that 

covered most of the surface of Canada many thousands of years 

age . 
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Escarpment. A cliff or a r el atively steep slope 

separating l eve l or gently sloping o.reo.s. 

Flood-plain. A flat part in a river vo.lley 

ordinarily above water but covered by water when the river is 

in flood . 

Glacial Drift. The loose , unconso lidated surface 

depos its 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 referred 

to a s glacial till or boulder clay. The glacial drift 

occurs in sever a l forms: 

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

(include s a r eas where the glacia l drift is very thin and the 

surfa ce uneven ). 

(2) Terminal Mora ine or Moraine . A hilly trn.ct 

of country formed by glaci~l drift that was laid down nt 

the margin of the continent al ice-sheet during its retreat. 

The surface is characteri zed by irregular hills and undrained 

basins. 

(3) Gl o.cia l Outwash . Sand and gr nvol plains or 

deltas formed by stream~ that issued from the continent a l 

ice-sheet. 

(4) Glacial Lake Deposits . Sand and clay pla ins 

formed i n glacial l akes Quring the r etr eat of the ice-sheet . 

Ground Wat er. Sub-surface water , or wate r that 

occurs below t he surface of th e l and . 

Hydrostatic Pressure. The pressure that causes 

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

Impervious or Impermeabl e . Beds , such o.s fine clays 

or shale, are considered to be i mpervious or impermeabl e when 

they do not permit of the perceptible passage 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 surface of the land 

before it was covered by the continental ice-sheet. 

Recent Deposits . Deposits that have been l a id down 

by the agencies of water and wind since the disappearance of 

the continental ice-sheet. 

Unconsolidated Deposits . The mantle or c~vering 

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 ef the 

ground wholly saturated with water. This may be very near 

the surface or many feet below it. 

Wells. Holes sunk into the earth so a s to r each a 

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

to as dry holes. Wells in which Wll.ter is encountered a.re of 

three classes, 

(1) Wells in whi ch the water is under sufficient 

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

called Flowing Artesian Wells. 

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

does not rise to the surface. These wells are called Non

Flewing Artesian Wells . 

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

the water table. These wells are called Non-Artesian Wells. 
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NAfillES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS , REFERRED 
TO IN THESE REPORTS 

Wood Mountain For mation . The name given to a series 

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

feet, and which occur a s isolated patches on the higher parts 

of Wood Mountaino This is the youngest bedrock formation and, 

where present, overlies t:1e Ravenscrag formation . 

~ypress Hills Formation . The name given to a series 

of conglomerates and sand beds which occur in the southwest 

corner of Saskatchewanp and rests upon the Ravenscrag or older 

f ormations. The fo~mati0n is 30 to 125 feet thick. 

Ravenscrag For mationo The name gi ven to a thick 

series of light-colour ed sandstones and shales containing ~ne 

or more thick lignite coal seams. This formation is 500 to 

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

Saskatchewan. The principal co al deposits of the province 

occur in this formation. 

Whitemud Formationo The name given to a series of 

white, grey, and b~ff coloured clays and sands. The formation 

is 10 to 75 feet thicko At its base this formation gr ades 

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

ness of 40 feet. 

Eastend Formation 0 The name given to a series of 

fine-grained sands and silts~ It has be en r eco gnized 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 seldom exceeds 40 feet, 

Bearpaw Formationo The Bearpaw consists mostly of 

incoherent dark grey to dark brownish grey, partly bentonitic 

shales, weathering light grey, or, in places where much iron 
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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 southweste rn Saskatchewan 

and has a maximum thickness of 7~0 feet ~r somewhat more . 

Belly River Formation . The Belly River consists 

mostly of non-marine sand , sha l e , and coal, and underlie s 

the Bearpaw in the western part of the area . It passe s 

eastward and northeastward into marine sha l e . The principa l 

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

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

and include s marine zones . In the southwestern corner of the 

area it has a thickness of several hundred f eet . 

Marine Shale Series . This series of beds consists 

of dark grey to dark brovmish grey, pla stic shal es, and 

underlies the central and northeastern parts of Saskatchewan . 

It includes bods equival ent to the Bearpaw, Belly River , and 

older form~tions that underlie the western part of the ar ea . 
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WATER-BEARING HORIZONS OF THE MUNICIPALITY 

Rural municipality No. 20 comprises an area of 324 square 

miles in southwestern Saskatchev.ra.n . Tho Interno.tional Boundary 

forms the southern border of the area . The municipality consists 

of nine townships described as tps . 1, 2, and 3, ranges 22, 23, 

and 24, w. 3rd mer. The Valma.rie branch of the Canadian Po.cific 

railway extends in a northcast-southwest direction across tho 

northern part of the municipality . The village of Claydon, situated 

on the railway, in sec. 9, tp. 3, range 22 , is the largest settle

mcmt. 

Tho relief of the land surface approximates 600 feet. Old 

Man on His Back plateau in the northwestern part of the municipality 

and Boundary plateau in thG southeast corner form the two most 

prominent topographic features of the area and have elevations of 

over 3,400 feet. The intervening lowlands rise gradually from 

elevations of approximately 2, 800 feet above sea-level in tho bottorns 

of the coulees at the International Boundary in the southwestern part, 

to approximate ly 3,100 foot on the broad plain that occupies the 

central and northeastern parts of the municipality. A broad, shallow 

valley extends along the northern border of the lowl::mds from Claydon 

southwcst to cross the western border of the municipality in sec., 

18, tp. 2, range 24 . To the northwest from the southern border of 

township 3, range 24 , the gr ound surface rises r ather abruptly to 

form the steep and , in places, almost pr ecipitous scarps of Old Man 

on His Back plateau . I n the southeastern half of the municipality the 

lowlands rise to the Boundo.ry plo.teau . This upland is confL.-·wd largely 

to township 1, range 22 , and the eastern half of township 1, range 23, 

but extends a short distance southward across the International Boundary 

into the state of Montana. On the east and west sides of the Plateau 

the- land rises rathe.JO- ~ptly from an e levation of about 3.,000 feet 

in the coul8e bottoms at the 1.'oot. of' th0 slopes to an elevation of 
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approximately 3,380 feet at the surrunit of the plateau in sec. 6, 

tp. 1, range 22. The general slope on the northern side is more 

gradual and tho land surface, although irregular and deeply 

dissected by coulees, rises gradually from the lowland level. 

In the area between the highlands and throughout most of 

the northeastern half of the municipality the surface is gently 

rolling. Drainage is poorly developed and the few small coulees 

existing in this part terminate in undrained depressions. The 

drainage of the southwestern half of the area is to the south and 

southwest . Many intermittent streams havo their hcadwnters in tho 

uplands to the north and east and converge to cross the International 

Boundary at an elevation of about 2, 800 feet in the southeustern part 

of township 1, range 24 and j oin Milk river as a po.rt of the Missouri 

drainage system in Montana . 

The area has not boon topographically mapped , so that no 

relief is shown on Figure 2 of the accompanying map . The elevations 

quoted in the report wer e determined a s accurately as possible by 

means of aneroid barmneters during the course of this invostigation, 

but they must be re garded a s only approximate as established elevation 

bench-marks are few, particularly in the northern part of the muni

cipality. 

The farming settlement is confined almost entirely to the 

central and northeastern parts . Owing to the rugged topography and 

generally poor farming conditions existing on the plateaux and 

throughout the southwostern townships these areas are given over 

largely to grazing. 

Dams constructed to c onserve surface water in the small 

cbulees furnish water for stock in the range-land and supplement the 

supplies for stock at many pl a ces in the fanning areas. The streams 

flow for only a. few weeks in the early spring, but the impervious 

character of the subsoil would make it possible to r etain by menns of 

druns and dugouts large supplie s of surface water through the dry seasons~ 
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Although surface vmtor is probably the most important 

source of water in this o.r oa , the Recent and glacial deposits and 

the bedrock formations either yield supplies of ground vro.tor or are 

potential sources throughout the area. 

Water-bearing Horizons in the Unconsolidated Deposits 

Recent deposits of silts and sands , interbedded in places 

with thin layers of gravel, covor tho bottom of many of tho coul0es 

to depths generally not exceeding 20 feet . Wells sunk in those 

deposits usually find water, but tho supply varies , depending 

principally upon the extent of the water-bearing bed and upon the 

gradient of the stream channe l . Porous beds of sand or gravel that 

occur near the surface in stro::un channels of steep gradient l ose 

their water supply by under ground flow and surface evn.poro.tion soon 

after the stream ceases to flow . The water in porous beds buried 

under thick layers of impervious clay does not evaporate so rapidly, 

and if tho stream gradient be low or the porous beds have no outlet 

water may be retained over long periods of drought . The quality of 

these waters varies from place to place . Where encountered in the 

small stream channels of this municipality the water is usually of 

good quality, and supplies from some wells are reported to be soft . 

The water from wells sunk in the larger stream channels and encounter

ing water in fine sands or silts is in general more highly mineralized . 

This is probably duo to the slow underground flow of theso vvaters , 

which gives them a better opportunity of dissolving the soluble salts 

contained in the fine sediments . Tho greater part of tho municipality 

is overlain by gl o.cial drift . The drift was depos ited by a. great 

continental ice-sheet thc,t many thouso..nds of years ago moved in a 

general eouthwesterly direction ovor the province of Saskatchewan. 

Tho drift is composed chiefly of compact, blue- grey boulder clay that 

becomes light grey to ye llowish brown on weathering . The thickness of 

the drift varies consider ably in different parts of the municipo..lity . 

It is generally thin over the steep slopes of the plateaux and is 
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absent in places on the slopes and in the larger coulees that have 

been cut down to bedrock . Wells sunk in the area intervening between 

the Boundary and Old Man on His Back plateaux, in township 2 , range 

23, and in the western half of township 2, range 22, pass through 

drift to depths r anging generally from 20 to 65 feet . Gravel thought 

to be of glacial origin, was encounter ed at the base of a 130-foot 

well in sec. 17, tp . 2, range 22 , and in a few other wells at depths 

of 80 to 100 feet. If this interpretation is correct it suggests a.grea'b 

variation in the thickness of the drift within short distances . It 

is possible that these deeper occurrences of gravel represent places 

where channels had been cut in the surface of the bedrock by streams 

prior to the advance of the ice-sheet. With the deposition of the 

dri~ such channels would become completely filled~ so that little 

or no evidence of their existence is to be found on the present land 

surface. In the northeast, central, and southwestern parts the drift 

is in the form of a blanket of boulder clay or glacial till and its 

thickness is apparently fairly uniform, averaging approximately 60 

feet . In other places in the municipality the surface of the drift 

is much more irregular than it is on the till plain, being character

ized by low knolls and hillocks and undrained depressions. Such areas, 

knovm as moraines, are thought to have been formed when the front of 

the ice-sheet remained stationary for a period of time during its 

retreat. Such moraines occur on the tops and over the higher slopes 

of the plateaux in the northwcstern and southea.stern parts of the 

municipality and in two, small, isolated areas ,, one occurring south of 

the railway between Claydon and ICatherin0 , and the other extending 

over a narrow belt along the eastern border of township 3~ range 22 ,, 

approximately 3 miles east of Claydon. Southwest of Claydon the 

railway follows a dry stream course that marks the site of a drninage 

channel formed toward the end of the Gla cial period . The lower and 

wider pa.rt of the vall ey in township 2, range 24, is overlain by a thin 
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lnycr of lake clay deposited in a glacial lnkc. To tho northonst 

along the channel the clay becomes more sandy and hence more porous. 

Shallow wells sunk to the base of the clays have encountered gravel 

bods in several places, but it is improbable that they form a 

continuous water-bearing horizon throughout the entire valley. 

Little if any water can be expected from the boulder clay 

that composes the greater part of the drift, as the clay is not 

sufficiently porous to form r eservoirs for large supplies of wt'.ter 

nnd does not readily yield water to wells. Wells sunk in the clay 

are usually situated beside dams or sloughs and derive their supply 

by seepage. They are dependable only when water remains in the 

reservoir and become dry during seasons of prolonged drought. 

Two general water-bearing horizons arc recognized in the 

glacial drift. The upper horizon consists of small pockets of wnter

bearing sands and gravels sparsely interspersed through the upper 25 

feet of the boulder clay. These deposits are usually more numerous 

and are often of greater areal extent in the moraine-covered areas 

than in the till plain areas , but owing to the scarcity of wells in 

the moraines of this municipality little is known regarding their 

water-bearing properties. In places where the water-bearing pockets 

have been tapped by wells sunk into the till covering tho lowlands, 

small to moderately large yields of drinkable water are usually 

obtained. Since these pockets ar e not present at all points and their 

occurrence is not generally indicat~d on the surface careful prospecting 

is required in m&ny places before an adequate water supply is located. 

The lower water-bearing horizon occurs in beds of gravel and 

more rarely sand lying at tho conta~t between the glacial drift and 

the bedrock. A large nu.mber of wells have tapped this horizon in an 

area that extend& from the northeastern corner of the municipality in 

a southwesterly direction through most of township 3, range 22, and a 

few sections in the northern part ot township 2, range 22 1 and through 

the east-central part of township 3t range 23~ Farther south those 
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gravel beds uppoar to occur discontinuo~sly, but they huve been 

oncountored in a few isolated points in township 2, range 23, and 
I 

in the western half of township 2, range 22. In this area they 

probably lie in depressions or buried stream channels that were 

carved into the bedrock prior to the advance of the ice-shoot. Tho 

depths of wells necessary to reach this horizon range from 45 to 

70 feet. Where encountered the water is usually under hydrostatic 

pressure and maintains a constant level in the wells at points 10 

to 25 feet above the aquifer. The quality of the water varies in 

different wells and doe s not seem to show any particular variation 

with depth. Some wells yield sof t, to moderately hard, drinkable 

water. Other wntcrs are reported to contain appreaiable a.mounts of 

mineral salts in solution and several wells situated near the north 

and western borders of the ar ea yield water that is too highly 

mineralized to be used for drinking . The water is not too highly 

mineralized, however, to be used for stock. 

Water-bearing Horizons in the Bedrock 

Four bedrock formations, known as the Ravenscrag, White.mud, 

Eastend, and Bearpaw formations, immediately underlie the glacial 

drift in different parts of the municipality. The order in which the 

formations are given is the order in which they would be penetrated 

by a deep well drilled on the highest point in the municipality. The 

uppermost or Ravenscrag formation caps the Boundary plateau at cle-

vations greater than about 3,250 feet above sea-level. It may also 

occur at approximate ly the saue elevation in a smaller area on the 

southwestern corner of township 3, r ange 24, on the top of Old Ma.n 

on His Back plateau. This formation consists chiefly of fine to 

medium coarse- grained , buff-weathering sands and dark brownish grey 

shales and thin seams of lignite coal. Little is known as to the 

ground water Danditi.on.s .existing. in this formation owing to the 

paucity of wells located in the areas in 'Wh.i.ch it is known to occur. 

The porous sands and coal seams are expected to be wa~-bearing in 

at lea.st part of this area. 
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The Ravenscrag formati on along the western slopes of the 

Boundary plateau is underlain by light grey to white clays and fine 

sands of the Whitemud formation. These deposits form a conspicuous 

outcrop on the hill-side in this area , but aren~t known to occur 

elsewhere in the municipality. The V"ibitemud beds are probably too 

tine grained to yield ~.ny large supply of ground water . 

The Ea.stand formation underlies the Whitemud beds on 

Boundary plateau and may immediately under lie the drift in o. belt 1 

to 2 miles wide on the lower slopes of this upland at elevations 

between a.bout 3,250 to 3,100 feet above sea-level as indicated on 

Figure 1 of the accompanying geological map ~ This formation is also 

thought to underlie Old Man on Hi s Back plateau in a few sections 

of township 2, r ange 24, most of township 3, range 24 , and the 

northwestern half of township 3, range 23 . It is a lso known to 

occur beneath the dri f t in a. small , elevated area lying between the 

plateaux in the central part of township 2, r ange 23 . 

The upper beds of the Eastend formation consist largely of 

sands and silts interbedded with grey shales, and are consider ed to 

be of brackish or freshwater origin . The lower beds are much more 

shaly, o.re of marine origin, and gr ade imperceptibly into the shales 

of the underlying Bearpaw formation . Wells sunk to depths of 21 to 

105 feet on the northern side of Boundary plateau encounter water of 

a good quality i n this formation . Other wells in the centra l area 

and on Old Man on His Back plateau ~l so yield water from this formation , 

although some of these waters particularly those from the lower more 

shaly parts of the formation , are more highly mineralized. For a more 

detailed description of these wuter supplies the r eader is referred to 

later sections of this report dea ling with the individual townships in 

which this formation occurs. 

The Bearpaw formation underlies the Eastend at all places 

where the Eastend is pr esent , and throughout the remainder of the 

municipality occurs immediately beneath the glacial drift. A few sandy 
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beds are present in the upper 200 feet of the Bearpaw, but the 

greater part of the formation is composed almost enti~ely of dark 

grey mo.rine shale interbeddod at intervals with bands of hard 

ironstone. Where encoµntered in drill holes the shale is locally 

referred to as 11 soapstono". It is reco gnized by the dark grey 

appearance and soapy feel when wet, and by the small, roughly cubical 

fragments into which it crumbles upon drying . Outcrops of the shale 

are quite numerous in coulees in the vicinity of the southwestorn 

corner of townships 2, range 23, and at a few isolated points in 

other parts of the municipality as indicated on the accompn.nying 

geological map (Fi gure 1). The exact thickness of this formation 

is not known as no wells have been sunk to its base in the munioi

pali ty . It may , however, extend to a depth of 700 to 800 foot in 

the lowlands part of this area as is indicated by a deep well sunk in 

the village of Climax about 20 miles cast of this municipality . 

Little if any water can be expected from the shale in the 

middle and lower parts of the formation. The upper sandy zone, 

occurring immediately beneath the Eastend or fringing the lower slopes 

of the uplo.nds , is , however, water-bearing and yields moderate to large 

supplies to wells sunk in the centra l and mid-eastern part of the 

municipality . Wells that have encountered these aquifers range in 

depth from about 50 fe0t to 210 foot . The lowest water- bearing bed 

was encountered at an elevation of approximately 2, 784 fe et in sec , 28, 

tp. 2, range 22. Although an adequate supply of soft, drinkable wuter 

is reported to have boon encountered at a depth of 210 feet or at the 

elevation stated above, drilling vvu.s continued to a depth of 435 feet 

without finding additiona l supplies . The individua l aquifers encountered 

by other wells i n the area arc apparently erratic in their distribution 

and of limited areal ext ent , as no two wells are definitely knovm to 

hnve tapped the srune a.quifer. The quality of the waters nlso VQrios 

from plnco to place. Well s sunk in shale in the SW. %, sec . 13
1 

the 
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NE . %, sec. 33 , tp. 2, ro.ngo 23 , o.nd in tho SW . t. sec . 1 , tp . 3, 

rn.ngc 23 , yield wn.ter tho.t is reported to be too highly mincro.lizod 

to be used for drinking. Water from o. well in tho SE . t, sec . 25, 

tp . 3, ro.nge 22, is considered unsuito.ble even for stock . Other 

waters obtained n.t shn.llowor depths in tho Bcarpo.w a.re reported to 

be drino.kble, although severo.l of thes e contain noticeable a.mounts 

of so.lts in solution. The yields obto.ined from these aquifers o. lso 

vary . Most of the wells , however , produce o.n o.dequo.te supply for the 

o.vcragc farm requirements of 25 to 40 hco.d of stock. Those obto.ining 

smo.11 yields are sunk to depths of 100 feet or loss and are situated 

in locn. lities where better yields arc expected to occur n.t slightly 

groator depths . No wells a.r e l~novm to ho.ve been sunk to the Boo.rpo.w 

shale in the southwostern part of the municipality . The possibility 

of locating wo.tor i n the bedrock of this o.rca is loss fo.vourablo , as 

a ln.rge part of the upper so.ndy zone is thought to ho.vo been r emoved 

by erosion . 
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GROUND WATER CONDITIONS BY TOWNSHIPS 

Township 1, Ra.nge 22 

All of this township is occupied by Boundary pla.toc.u. 

Both the northern a.nd southern pa.rts a.re ovcrla.in by moraine, the 

irregular surfa.ce of which has boon dissected by deep couleos. The 

highest eleva.tion of a.bout 3,380 feet is in section 6. From this 

point the surfa.ce fa.lls off gr adua. lly toward the north and east down 

to a.n a.vero.go elevation of a.bout 3, 200 feet above soo.-lovcl c. long the 

northern border . Town.rd the on.st , however, tho slopes a.re more 

a.brupt and are interrupted by stream channels, some of which ha.ve 

been cut down to elevations of a.bout 3,100 f oot. 

Owing to the irregula.r topogra.phy of the township it is 

not being farmed and us only ono well wus rocordod in the area. little 

is known rega.rding the ground water possibilities. Wn.ter is obta.ined 

for range stock by impounding surface water behind do.ms in the couleos . 

No springs are reported in this a.roo., a.lthough they probably do occur 

in sane of the deeper coulees along the central a.nd in the ea.stern 

part of the township. 

The depth of the glacial drift is not known, but it no 

doubt varie s greatly in different parts of the township. Wells sunk 

in the uplands in the townships bordering on the north and wost en

countered the bedrock a.t depths of 20 to 60 feet. Even greater 

thicknesses of drift ma.y occur i n the moraino-coverod lower pa.rt of 

this township, but it is judged to be thin on the steeper slopes a.nd 

on tho points of highest elova.tion in tho southwestern part of the 

township. Sco.ttorod pockets a.nd dis continuous bods of water-boa.ring 

sands and gravels no doubt occur intorspor sod through the boulder 

clay, but it will probably be necessary to sink a. number of tost~holos 

before a suitable water supply is located . Gr eater a.ccu.~ulo.tions of 

gro.vol a.re oxpuctod to occur in the couleo bottoms and at plo..cos whoro 

the vulley g.rudiw.rl; flnttens -0ff thoy mo.y contain lo..rgo supplies of 
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vro.tor . A 47-foot well , situo..tod in tho SE . %, section 5, yields 

hnrd, drinko.ble water from this type of deposit . 

The bedrock wus not observed to outcrop in this township, 

but observations ma.de in tho township to tho west indicate thn.t the 

Ravcnscrug formation occurs there o.nd probably underlies most of the 

western half of the township under discussion. It may ei'tend down to an 

a.pprox:imate elevv.tion of 3, 250 feet, that is down to depths of o.bou·t 

130 foot on th0 hi ghost point on the plc.tco.u . A thin bod of whi to , 

so.ndy clay repr esenting the lNhitomud for::no..tion, although probc..1Jly 

not everywhere present, occurs below the bo.se of the Ravenscr::\g . 

These clo.ys arc in turn undcr ln.in by some 100 to 150 feet of fine , 

grey sands, silts , and do.rk grey sha.los designated the Eastond 

formation . The base of this format ion lios nt o.n approximate 

clovv.tion of '3,100 foot ubovo sen-levol o.nd im..~ediately undorlios 

the drift in n narrow bolt extending c.long the lower slopes of the 

plateau in the eastern und northern parts of the township o.s outlined 

in Figure 1 of tho o.ccmnpanying geological map . The Bcarpaw form.o.tion 

is thou ght to underlie the drift at elevations below 3, 100 foot in a 

belt of vnriablo width along tho co.stern border of the township . 

Al though no wells ho.ve b0on sunk into the bedrock o.11 of 

those for.mo.tions as r oprcsont od in this area are considered to bo 

sufficiently porous to form reservoirs for the nccumulo.tion of ground 

wntor . Little difficulty should bo experienced in obtaining fnir ly 

lo.rge supplies of drinkable \VO.tor from we lls l oss than 150 fed;; in 

depth throughout tho o.roo. underlo.in by the Ravenscro.g nnd Eastend 

formations. The Bearpaw cannot be expected to be o.s porous o.s the 

oth.or forrnntion•, but o.s the upper and mart: sandy phase of the formc.tion 

occurs irmn.cdiatoly beneath tho drift i~ this o.reo. it should provu to 

be \VO.tor bearin& nt moderate depths . 
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Township 1, Rango 23 

The ground surface of this township rises to the north and 

northeast from elevations of approximately 2,800 feet above seu-lovel 

in tho bottom of the srnnll, southwosterly flowing creek whero it 

crosses the Internationnl Boundary in section 6, to olevo.tions of 

approximately 3,050 feet in section 31, and 3,250 feet in section 36. 

Towr.rd the eastern border the land rises nbruptly to form the steep, 

western slopes of the Boundary plateau und in section 1 reaches its 

highest elevation in the township of approximately 3,380 feet . 

The lnnd surfnce in the southwestern and southeastern pnrts 

of the township is steeply rolling nnd deeply dissected in many places 

by nurrow stream valleys. Since this part of the township is unsuited 

to farming the principal ground water requirements nre for stock. 

The streruns rarely curry water for more than a short period during 

the spring or during exceptionally wet seasons , as the gradient is 

high and the run-off is correspondingly rapid . Part of the run-off 

is conserved for range stock by means of dams in the coulees. 

The stream deposits nre possibly the most reliable source 

of ground wo.ter in the unconsolid~ted deposits of this township. 

Tllee& deposits are composed mostly of fine silts and clays, but 

discontinuous beds of porous sands and gravels no doubt occur inter-

bedded with the clays, and these may contain, in places , large supplies 

of water. One well in a coulee situated in section 32 yields a small 

supply of highly mineralized water from a depth of about 10 feet . 

This water is used for stock, but cannot be used for drinking. The 

Bearpaw shale outcrops in the creek valley in this vicinity and it is 
11 II 

quite probable that the highly alkaline char acter of the water found 

in the stream deposits is due to seepages from the shale. Fnrthor 

down stream the bedrock is covered and water of better quality is to 

be expected . 

The mantle of glacial drift overlying the bedrock consists 

largely of oompact, grey boulde~ clay. Very little, if any, water can 
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be expected from wells sunk in this clay. Larger supplies of water 

will probably be obtained by sinking wells either to the base of 

the drift or into the bedrock than from water-bearing pockets at 

shallow depths in the boulder clay. 

Thin beds of sands and gravels washed down from the highlands 

and spread over the bedrock surface along the lower hill slopes prior 

to the advance of the continental ice-sheet probably fonu sr:i.all , 

irregular deposits at the base of the drift in the northern and north

eastern sections of the tovmship. Since few wells have been sunk in 

the township the areal e)~tent of such beds is undetermined. 

The series of grey sands , bro¥m clays and shales, and 

occasional coal seams comprising the Ravenscrag formation form the 

uplands along the eastern border of the township. These beds are in 

turn underlain by a few f eet of buff to white clays and sa~ds designated 

the Whi temud formation. The se Yfui temud beds are exposed along the 

sides of the valley in sections 13 and 14 and may extend beneath the 

Ravenscrag over a considerable area. The Eastend formation occurs 

at still lower elevations and extends beneath the Ravenscrag (or 

Whitemud), and 'Where these formations are absent , beneath the glacial 

drift over the greater part of the eastern half of the to1mship . It 

is shaly at its base and grades downward imperceptibly into the 

Bearpaw formation which underlies the drift throughout the western 

lowland part of the township . 

No wells are known to be deriving water from tl1e Ravenscrag, 

but it appears to be sufficiently porous at the places where it is 

exposed to yield moderately large supplies at depths probably nowhere 

exceeding l.50 feet. As this formation is confined to the uplands it 

has a smaller catchment area than the underlying formations and hence 

may prove to be only spar i ngly productive particularly near the top of 

the plateau. 

Two wells located on sections 24 o.nd 25 probably penetrated 

a few feet of Ravenscrag before entering the underlying Eastend where 
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we.tor wa.s found . It is possib l e that tho upper formation is thin 

in those areas and hence does not yield an appreciable supply of 

wo.ter o 

Four wells in the northeast corner of the township ar c 

deriving water from the Er..::;tond form£'. tion . Al though the elevations 

of the wel l sites as determined by aneroid cannot bo considered 

accurate , it seen~ probable that the 160-foot well on section 24, 

and tho 105- and 120- foot wells on section 35, to.p a corrnnon aquifer 

near the base of the formo.tion a.t e levat i ons of 3, 177 to 3,100 feet 

above sca.-level . Those wells yield a soft , drinkable water in 

sufficient quantities for local requirements . The fourth woll , 

situated in section 25, produces a small supply of hard wn.tcr from 

a slightly higher aquifer . This well. if extended to a depth of 

_about 150 to 160 feet . should tap the soft water horizon . The part 

of the Bearpaw formation that underlies the drift throughout the 

western part of the township is considered to be sufficiently sandy 

to form a potential source of ground water at moderate depths . As 

only one wall in this township derives wo.tor from this forma.tion 

the gonoral depth of wells or the qua lity and quantity of wutor to be 

expected have not boon determined . We lls sunk to depths not exceeding 

200 f eet in the t mvnship to the north obtain adequa.to supplies of soft 

water at several horizons in the Bearpaw. The lowest of those occurs 

at an elevation of a.bout 2, 850 foot above sea-leve l . 

Township 1, Range 24 

Tho land surface of the eastern half of this township is 

steeply rolling and dissect ed by numerous southvro.rd trending coulees . 

Tho surface of the western half of tho arer.. is more gently rolling . 

In general the land surface slopes from an elevation of about 3, 050 

foot along the northern border in a southerly direction to 2, 800 foot 

in the bottoms of the creeks whore they cross the Internationa l Boundary . 

Thu run-off in this ar ea is rapid and the streams mnintain their flow 
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only during a fewwe&1~ in the spring or during exceptionally wot 

seasons . Dmns constructed in the couleos conserve part of the run- off 

for range stock during periods of drought . Since the greater part of 

this t ownship is devoted t o grazing there has been little necessity 

to sink wells in s earch of water f or household r equirements . 

Stream deposits ar c c ons i der ed to be the most reliable 

source of ground water i n the unconsolidated deposits . Those sediments 

consist lar gely of silts and clays thr ough which ar e interspersed a few 

pockets of more porous sands and grave ls . Four wells , two of which 

}. 
ar e situated in sections 1 and 16, and the other two on the NE . 4 , 

se ction 35 , obtai n wator from those deposits a t depths of 16 to 25 

feet . Water from tho well in section 1 is r eported to bo hard and too 

highly miner alized f or household use but is us ed for stock . The other 

wells yield soft to moder ate ly hard, drinkable water . 

The thickness of the gl acial drift is not definitely knovm, 

but probab l y is not mor o than 50 f eet throughout the greater part 

of this ar ea . It is composed of grgy boulder clay and silt conta ining 

very few beds sufficient l y porous and thick to permit of any large 

accumulations of ground wat er . A few scattered bods of water- bearing 

sand s or gravels may occur at or near the base of the gl acial drift . 

Although no attempts have boon made to locate such pockets it would 

probably be necessary to sinlc a nuinbor of test-holes before an adequate 

water supply from this source would be found . 

The Bearpaw formo.tion i s be lieved t o i mmed i a t el y underlie 

the glacial drift throughout the township . The gr ound water conditions 

of this formation a r e not well known as very few we lls i n this township 

or in the bordering townships have been sunk thr ough the glacial drift . 

It is probable , however , that usable water will be found in sand beds 

i n the upper 158 feet of the Bearpaw f ormation . Water is to be expected 

within 200 f eet in the northern part of the township and at gradually 

le~scr depths :farther south .. Drilling. to dopt.hs gea~ than 150 feet 
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in the Bearpaw formation is not recommended as water is seldom 

encountered below the upper porous zone of the formation in this 

part of the province . The quality of the water to be expected can 

only be surmised . If extensive sand beds are encountered in the 

shales they should yield drinkable water, but if only shale is 

penetrated in drilling a more highly mineralized water probably 

will be found . 

Township 2, Range 22 

Ground water in this township is obtained mostly from wells 

sunk to gravel beds that occur near the base of the glacial drift and 

from sands and sandy shales in the underlying Eastend and Bearpaw 

formations . 

Alluvial deposits are confined mostly to thin beds of silt , 

sand , and gravel in the coulee bottoms; and a more extensive area of 

flood-plain deposits consisting of silts and sandy clays occurs in 

sections 35 and 36 . A 14-foot well in the NW. %, section 5, obtained 

a large yield of hard , drinkable water in a sand and gravel bed in a 

stream deposit , and it is probable that similar supplies occur else

where in the township , although none has been reported . 

The thickness of the glacial drift varies considerably in 

different parts of the township , indicating that a very uneven bedrock 

surface existed prior to the depos ition of the glacial drift. Gravel 

is reported to occur at 130 feet be low the surface or at an elevation 

of 2, 820 f eet , in section 17, and probably marks the site of a pre

glacial stream channel cut into the bedrock . The direction or other 

characteristi cs of this buried channel are not known as no other 

wells in the area are sunk into it . Other wells in this part of the 

tovmship encountered bedrock at depths of 20 to 60 feet . The average 

thickness of the drift over the greater part of the township, however , 

is apparently about 50 feet . It consists chiefly of compact boulder 

clay, yellowish to medium grey near the surface , but grading to dark 
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blue- grey clay below the zone of weathering at depths of 10 to 20 

feet . Adequate supplies of water have not been found in the boulder 

clay , but wells situo.ted in sections 13 , 18 , 32 , 33, 34, and 36 

encountered water - bearing gravels at the base of the drift at depths 

of 16 to 65 feet , and the above-mentioned well in section 17 tapped 

water- bearing gravels at a depth of 130 feet . 

These gravels arc not continuous over the entire township , 

but individual beds or pockets are thought to be fairly extensive 

in the northern and northeastorn sections . Their occurrence in 

sections 17 and 18 may possib ly be of only local extent as they have 

not been found in other wells in this vicinity . Where they have been 

encountered , the water supplies obtained from them are adequate for 

the average farm requirements . Several of the wells maintain a 

constant water- level of 10 to 15 feet above the water- bearing bed . 

The quality of the waters varies consider ab ly . The water from wells 

in sections 32 and 33 is reported to be soft; from others it is hard 

and two wells yield slightly 11 alkaline 11 water, but all the waters 

are used for drinking . 

Wells situated in section 6 obtain large yields of soft , 

drinkable water at depths of 66 and 21 feet or at an elevation of 

about 3, 108 and 3, 128 feet respectively . The water occt:rs in a red 

sandstone in what is probably the Eastend formation. A 90-foot dry 

hole situated in the NE. ~, section 5 , also encountered several 

similar beds of rod sandstone before drilling was suspended at an 

elevation of about 3, 129 feet . The possibility of finding water at 

greater depths at this location is quite favourable as a few miles 

north and west of this locality sandy shalos and sandstonos in the 

upper part of the Bearpaw are known to be water - bearing. 

These red sandstone beds of the Eastend formation have not 

boon encountered elsewhere in the township and probably do not extend 

north of the geological boundary as outlined in the accompanying map 

(Figure 1). The Bearpaw formation is thought to underlie the drift 
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throughout the r emainder of the town ship . Wells situated in 

sect ions 20 and 28 t ap a wa.t er - bearing sand in the Bearpo.w formation 

at depths of 180 and 211 feet , or at an aver age e l evat i on of about 

2,793 fee t above sea- level. Tho wn.ter is under hydrostatic pr es sure 

and rises over 100 feot above the water - bearing sand . Water from 

the well in section 28 is r eported to be soft , whereas wnter from 

the well on section 20 is hard and slightly 11 a l kaline 11
• Both waters 

are suitab l e for household use . The a real ext ent of this horizon is 

not known, but the fact that tho water in these we lls is under 

pressur e suggests a fairly wido distribution for this horizon . A 

sha llower horizon has boon encount ered by wolls sunk to depths of 

48 to 121 feet in sections 13 and 14 . Adequate supplies of hard to 

moderately soft water ar e obtained from these wells n.t olevn.tions 

r aP-ging from about 2, 925 to 2, 971 foot above sea- l evel . The water 

is r eported to occur in c l ay, but i s mor e probably in sandy shale . 

This horizon has not been encounter ed elsewher e and is probably 

confined to this locality . 

There is no apparent scarcity of water- bearing bods in 

this township providing we lls ar e sunk to the required depths . 

usually not exceeding 200 f oot. Dril ling to gr eat er depths can not 

be expected to yie l d wate r suitable for farm use . 

Township 2, Range 23 

Th i s townshi p is situated between the Boundar y plateau on 

the southeast and Ol d Man on His Back pl ateau on tho northwest. The 

am.all drainage that exists in the aroa is to the southwest through 

sections 17 , 8 , and 5 . 

Ground water is obtained in this tovmship partly from the 

Recent stree.r.l depos i ts in the coulee bottoms partly from sand and 

gr ave l beds occurring at the base of t he gl acial drift that covers the 

uplands , and partly fra:n the underlying bedrock formations . Many of the 

settlers a lso cons erve surf ace water fo r stock by constructing small 
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dams in tho coulee bottoms . 

The stream deposits consist l ar ge ly of clays and silts, 

but those beds contain in places discontinuous beds or pockets of 

so.nd or grave l enclosed in the l ess porous sediments . Wells obtaining 

water from these sand or gro.vol pockets are usua lly not over 30 feet 

deep . The quality of t he water varies i n different localitie s . A 

well situated in a wi de valley that ext ends throu gh sections 31 and 

32 south of tho railway lino yields highly mineralized water that is 

used only for stock . Othor wells located in the smaller strea.m 

channe ls produce drinkable water conta i ning var iable amognt s of 

miner a l salts . 

The t hickness of the gl acia l drift varies greatly from 

pl a ce to place , and i n sevoral places a long the southern cr ocks the 

drif t has been entire l y er oded away , expos ing the shale of tho Boarpaw 

f ormat ion. The variation in thickness is in part due t o irregulariti es 

in tho surfa ce of the underlying bedrock which have been filled in so 

tho.t their a r eal extent is undeterminable except by test dri lling . 

Two wells s i tuated on s ection 13 illustr ate this variation . Although 

the surface e l evations a t these well s ites are about the same , the 

shale bedrock was encountered at a depth of about 25 feet in the 

southwest quarter and at a depth of about 110 foot in the northwest 

quarter . A variation of about 60 feet in thickness of those deposits 

is a lso r eported in vrolls situated on the IDV. i and the NI~ . i of 

section 34 . It seems proba.bl e , however , tho..t should careful pros

pecting in the upper 30 f eet of the dr ift f a il to yield an adequate 

supply of water fairly good possibiliti es exist of f i nding water 

e ither at the base of the drift or in the upper few feet of the 

underlying shal e at depths of 75 to 100 foot . Waters from existing 

wells tapping this horizon vary in quality from soft to hard and are 

highl y mineralized . The yield from individual we l ls is usually 

suffic i ent for the domestic and stock r equirements. Sandy shale beds, 

which may repNrs.ent the basal pa.rt of the Eastend formation , occur 



-2 9-

immodi Qt oly bonoa.th tho drift in the southoa.s torn corner of tho 

township c..nd over a. small a.r oa. in the central pa.rts, but t ho re.et 

that those deposits a.ro similar to the underlying Boa.rpaw su ggests 

a. corr e sponding simila.rity in ground wa.t or conditions . 

Wells sunk to the bedrock usually yield large supplies 

of water . Depths of the wells vary from 30 to 182 feet depending 

upon the thickness of the drift . Individual water- bearing horiz ons 

are apparently of small area l extent and occur as thin, discontinuou s 

beds of fine sand or sandy shal e in the upper part of the bedrock . 

Two distinct types of water a r e obtained from the Bearpaw formation . 

Most of the wells y ield sof t 'NB.te r that is reported to be quite 

suitable for drinking , a lthou gh it may contain a relat ively high 

concentration of dissolved solids consisting chiefly of sodium 

salts ; the soft character of the water is due to the absence of 

ca lcium and magnesium salts . A highly mineralized water that is 

reported to be laxative in chara cter is obtained from the Bearpaw 

sha le in the SW. i , section 13, and in the NE . t . section 33 . 

This water is used for stock , but is reported to be unsuitable for 

household u se . Al though the i nformat ion obtained regarding the 

material penetrated i n these wells is incompl ete it is evident that 

the water is derived l arge ly from shale and, ther efore , can be 

expected to be more highly mi ner a lized than the water derived from 

wells that have t apped extensive sand beds interbedded with Gha.le . 

Dry holes have been sunk on sections 14 and 35 to approximately the 

same depth in the shale at which water was reported on sections 13 

and 33 . Due to the i rregularity of occurrence of producing aquifers 

in t he Bearpaw, deeper drilling may not find water in spite of the 

fact that productive beds have been penetr ated i n the Bearpaw at a 

lower horizon on sections 2 and 3 . However , deepening the 1-vell on 

section 14 some 60 to 75 feet , or down to an approximate elevc,tion of 

2, 850 feet abo ve sea- level , seems a worth-while proc edur e . No evidence 

has been obtained a s t o the poss ibility of find i ng water below an 
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elevn.tion of 3,000 feet above sen.-lovel in the northern sections, 

but wuter was found in section 15, at a. depth of 100 f eet , or n.t 

2, 967 feet above sea- level; in section 13 at a depth of 160 foet , 

or at 2, 852 feet above sea- level ; and in section 16 at a depth of 

182 feet , or at an elevation of 2, 813 feet above sea-level . 

Township 2, Range 24 

This township is situated on the southern slope fror~ Old 

Ean on His Back plateau . Drainage of the area is to the south and 

southwest by way of severa l , small , intermittent stree.ms , the largest 

of which extends a long t ho cc.stern side of the township . The coulee 

bottoms are underlain by thin layers of o. lluvium consisting of clay 

and silt, through which a.re interspersed pockets of sands o.nd 

grn.vels . Shallow wells sunk to these pockets are the chief source 

of drinking water for the few residents located in the townsl1ip . 

Water is obtained for stock by constructing dams in the cou.lees , 

thus conserving part of the spring run- off . Glacial drift , consist

ing largely of light to medium dark grey boulder c lay overlies the 

bedrock to n. depth ranging from a few f eet in the northwestern part 

of' the township to 50 f eet and possibly more in the south o.nd south

oa storn parts . A broad valley trends southwestward across the town

ship from the north half of section 25 to section 19 . This area is 

overlain by light bluish grey glacial l ake cln.y . 

Probably littl e if o.ny v:2.t er can be obta ined f1·om the 

fine-textured lake clay, but two vrn lls situated in sections 19 and 

27 struck -water in bods of sc.nd o.nd gravel that occur below the clay 

at depths of 14 and 41 f oot, r espectively . These ~~tors are reported 

to be soft and quite suitable for household use . Little is knmm as 

to the ground water concli tions in tho gl acin.l drift throughout tho 

r emainder of the township , but it is probable that sands n.nci gravels 

overlie bedrock or occur in buried stream channels that extend south

wc,rd from thD uplands in t he northern part . 
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Two bedrock for~ations are known to irrunediately underl ie 

the drift in different parts of the township. Eastend beds outcrop 

on the slope from the plateau in the northwestern corner of the 

township, and probably extend southward for about 2 miles as 

outlined by the geo l ogical boundary on Figure 1 of the accompanying 

map . The remainder of the township is underlain by the Bearpaw 

formation . 

No wells are recorded as definitely having derived 

1ivater from the bedrock in this township . One well in the w:r. 'A 

section 27, bored 122 feet deep to an approxi mate elevation of 

2, 950 feet above sea-level , obtained soft soda-bearing water at a 

depth of 41 feet , from what is considered to be the contact of the 

glacial drift and the Bearpaw format ion. No information wo.s obtained 

regarding the character of the sediments passed through in the 42- foot 

dry hole in the valley on section 12 . In the absence of further 

information regarding ground wate r conditions in this townshi p or in 

the township to the west accurate generalizations ce.nnot be r;iade . 

It is probable , however , that conditions found in the townsh i p to 

the east will prevail in this township and that f airly 13.rge supplies 

of water may be obtained from the bedrock at depths of 100 to 200 

feet . 

Township 3 , Range 22 

Glacial drift mantles the bedrock in this township to a 

fairly uniform depth of about 60 feet . Stream or f l ood-plain 

deposits consisting essentie.lly of fine sand , silt , e.nd clay occur 

in a small area in the southern part of sections 1, 2, and 18, and 

in the bottoms of the shallow cou lees that extend southward through 

the western half of the tovmship . These deposits overlie the glacial 

drift and probably nowh€lre e~cceed 20 feet in thickness . Moraine 

covers parts of sections 5, 6 , and 7 in the southwestern corner of 

the township and forms a narrow belt along the eastern border of the 

tmmship from section 1 to section 24 . The remainder of the township 
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consists of a gently undulat ing to level till plain . 

Ground wn.ter supplie s i n the tovmship are obtained v. lmost 

entir ely from wells sunk in the unconsolidated deposits. 'i'l1es e 

supplies occur at two different horizons . The upper horizon con-

sists of isolated pockets of fine sand in the stream deposits and 

in sand pockets interspersed in the l ess pervious clays in the 

upper 20 fe et of the drift . Wells encountering thes e aquifers a re 

usually situa t ed in depr essions or in the coulee bottoms . Individual 

aquifers are usual l y of small arec..l ext ent and i n many places it is 

necessary to sink sever a l test holes before a suitab le wo..ter supply 

is located . Most of these waters a r e reported to be soft and are 

quite suitable for do1nestic use but the quantity obtained is often 

inadequat e for the stock requirements . 

Several settler s who have fail ed to locate an adequate vro.ter 

supply in the upper horizon have sunk wells to a lower vv::'.ter-bearing 

hor izon thn.t occurs at the base of the gl a cia l drift . Depths of 

we lls to this horizon r ange from 47 to 98 feet . The water occurs 

i n sand or gr avel beds and is usually under sufficient lrydroste.t ic 

pressure to cau se it to ris e in the we lls 10 to 30 feet above the 

aquifer . The quality of the water varies , but most of it contains 

appreciabl e amounts of mineral sa lt s i n so lution , and one well 

s ituated in the SE . i , section 34 , i s r eported to yield vmtor so 

highl y mineralized that i t is used onl y for stock . Owing to the 

abe.ndonment of a number of the farms prior to 1935 the survey of 

these wells i s incomplete . The distr ibution of the l ower wat er-

bearing beds , however , is apparent ly fairly uniform throughout the 

township , as they have been encountered i n the surrounding township. 

Little is known regarding ground water conditions in the 

Bearpaw formation which i s thought to underlie the glacial drift 

throughout this townshi p . A 90-foot well , situated in the SE . t~ 

sect ion 25 , probably taps a water -bearing horizon in t he Bearpaw. 

The wc.ter is reported to occur in shale , but it is found in thi n 
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layers of fine sand intorbeddcd with the shale . The hydrostatic 

pressure is sufficient to co.use the water to riso in the well 60 

feet above the aquifer . The water contains a high concentration 

of mineral salts and , thorofore, is not used. Highly minorc..lized 

wuters are obtained from she.le aquifers in the Bearpaw forrno.tion in 

the townships lying to the north and west and this suggests that 

this type of water occurs in the she.le throughout the township. 

Vlells sunk to beds of sand or sandstone in this formation usuo.lly 

yield water with a lower mineral salt content than that from the 

sandy shale . As described in an earlier section of this report , 

water- bearing snnds are encountered in tho Bearpaw formation in 

sees , 20 and 28 , tp . 2, range 22 , at depths of 180 and 210 feet . 

Water is also obtained from D. bed of sn.ndstone in the Bearpc:w 

formo.tion at a depth of 305 foot in section 17 in the tmmship to 

the north . It is improbable that these aquifers form continuous 

horizons but similar n.quifers may occur in parts of this tovmship 

at depths of 200 to 300 foot . 

Township 3, Range 23 

A wide valley extends diagonal ly acros s the southern half 

of this township from section 13 to section 4 . The bottom of the 

valley is overlain by clay , silt , and fine sn.nd distributed through 

which occur a few scattered pockets of gr avel . The area lying south 

of the valley is covered by moraine having an uneven surface. A 

more extensive moraine- ·coverod area extends across the northwestorn 

corner of the township. The remainder of the township consists of 

fairly level to undulating till pln.in . 

Ground water is obtained from two horizons in the uncon

solidated stream and drift deposits . The upper horizon consists of 

i solated pockets of sand and gr avel that occur in the upper 20 feet 

of the glacial drift and at similar depths in the coulee bottoms . 

These water-bearing beds are erratic in their distribution o.nd in many 
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p l aces it is necosso.ry to sink s evcro. l t est holes before wo.tor is 

found . Whor e obta ined , however , the se vvv.ters are genoro.lly of 

f~ir quality, although the yield is seldom sufficient for more 

t ho.n the household r e quirements . Lo.rgor yields mo.y be expGctod in 

the moraine-covered a.r co.s , o.s those dc,pos its a r c usuo. lly mor o porous 

thr.n tho till . Few we ll s hc.vo boon sunk in those o.reo.s in this 

tormship . 

Tho second i-mt or- bof.'.r i ng horizon occurs f.'.t or noc.r the 

base of the gl o.c i o. l dr ift c.t dept hs of 32 to 60 foot . Tho vrc.tor 

occurs in bods of so.nd o.nd r:rc vel n.nd gonc r L:. lly c ontct i ns ::.'.. fo.. irly 

high concontro.tion of mi nc r c. l sc.l ts . Tvrn wel ls 32 o..nd 4:6 foot deep, 

situo.ted in the NW. ·}, und SH . i , section 23 , yield vrc..tor thc.t is 

reported to be too highly minoro.liz ed for drinking , but is b e i ng used 

for stock . A 60- foot vre ll , on section 1 2, produces a less highly 

minorn. lized wutor tho. t i s drinkable . As no other we lls in the tmm

ship have encountered this horizon it s wes t ern limits a.re unknown . 

Two b edrock form~·-tions o.r e t hought to underlie the g lo..cio.l 

drift in different po.rt s of the tovmship . The upper or ~o..stond 

formo.tion is known to undorli0 the drift on Old Mo.n on His Bo.ck 

plateau and probably extends through the northwostern half of this 

toTmship at elevations o.bovo 3 ,100 f oot o.bove sco.- level . The south

oo..stvrn half of the tovmshi p , most of which lies at ol ova.tions be low 

3, 100 fe ot , is underlo.in by the Boa.rpo.w foI'lTk'ltion . 

Both of those forr~c_tions probab ly a.r e wn.tor-bo:·.:ci21g , but 

little informa tion i s avo.ilr_blc 'lS to the depths or the ci.roa. l oxtent 

of individua l aquifers . In township 2 , rc.nges 22 o.nd 23 , lar ge 

yields of drinkable wntor ftro obto..inod from the ECJ.stond c.nd u pper 

200 fee t of the Bonrpo.w form::~tion . Simila r vmtor- beo.ring horizons 

probably extend northwost through this tovmship . Dopths to which it 

will be necesso.ry to sink: we ll s will no doubt vary considcra.bly, but 

a.ro not expoctod to exc eed 200 f eet . Tho r osul ts of sinking tvrn wells 
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to bedrock in section 1 c.nd 34 in this township a.re not oncouro..ging , 

but this ca.nnot bo to.ken o.s indicc.tivo of ground wo.ter conditions 

in other pa.rts of tho tO\mship or c.t greo.ter depths o.t those 

locc.tions . A well si tuc.tocl in section 34 wa.s sunk to o.. depth of 

84 foot whore a. small seepc,go of drinka.ble wa.tor wo.s encountered 

in red sa.nd tho.t probably represents the lower part of the Eastond 

forrnn.tion . This water is not used as the supp ly is reported to be 

i"1sufficient even for househo ld use . A well situated in section 1 

obtained a small yield of highly mineralized water from Beo.rpaw 

shale at a depth of 70 feet . This water is reported to be un

suitable for drinking, but is used for stock . Larger yields are 

to be expected at greater depths at both of these locations 

although no prediction can be made as to the quality of the water . 

Township 3, Range 24 

The greater part of this township is occupied by Old Man 

on His Back plateau . The l and surface for the most part is rolling 

moraine that slopes gradually to the north and northeast from a 

maximum elevation of about 3, 400 in section 6 to elevations ranging 

from 31 050 feet to 3, 200 feet along the north and eastern borders 

of the township . Only in the southee.st corner is the ground 

surface sufficiently level to be farmed. All other parts of the 

area are used as range land . 

Small dams constructed in the coulees retain water fo r 

stock . These surface supplies are supplemented in a few places by 

shallow wells sunk to water- bearing sand and gravel beds in the 

coulee bottoms and in one instance by a deeper well bored to the 

bedrock . 

Stream d$po.sits along the coulees are probably thin in 

this area as most of the coulees have a fair gradient , so that 

extensive alluvi.al deposits have not been found . Wells sunk in 

this type of deposit in sections 11 and 21 yield soft , drinl:able 
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water from quicksand at depths of 21 and 14 fe et , respectively. 

Sand flows into the well on section 11 and reduces the yield to 

such an extent that it is inadequate for the stock requirements . 

The well on section 21 is reported to yield an adequate supply for 

1 
both stock and household use . A well situated on the SW. 4, section 

13, may also obtain its water supply from a stream deposit . This 

well yields a large supply of soft , slightly "alkaline!! water from 

a gravel aquifer at a depth of 22 feet . The water is used for 

drinking and for stock . Water-bearing sand and gravel deposits of 

a SLmilar character probably occur in the lower parts of the slopes 

and in the depressions between the hills in the moraine-covered area 

in the norther n half of the tovmship . 

The thickness of the gl acial drift in this township is 

not known , but it is probably quite thin near the summit ol the 

plateau in the southwestern corner of the township . In the northern 

parts, however , it may have a thickness of 50 feet or more in some 

places . Little is known as to ground water conditions in the gl acia l 

drift as only the previous ly mentioned wells are reported from this 

area , and few wells have been sunk in the area of range land bordering 

the township on the north and west . Moderate to l arge amounts of water 

probably occur in pockets of well-sorted sands and grave l interspersed 

through the boulder clay in the moraine . These waters are not expected 

to be so highly mineralized as to be undrinkable. Discontinuous beds 

of sand and gr ave l may a l so occur at the contact of the drift and the 

underlying bedrock in some places in the northern part of t he township, 

although carefu l prospecting may be necessary to locate thorn. 

The gl acial drift is thought to be underlain by the Easte~d 

formation throughout most of the township, although the RaveEccrag 

formation probably overlies the Eastend in a small area on the summit 

of the plateau in the southwestern corner of the township at elevations 

exceeding 3, 250 f eet above sea-level. Medium to fine-grained, buff-

weathering sands and grey shales that outcrop on the southcr~1 



-37-

escarpment of the plateau in the vicinity of the southern border of 

section 6~ although not positively identified as such, may form the 

basal beds of the Ravenscrag for mation . Should those bods extend 

northward at the same elevation they may be encountered in section 6 

and parts of sections 5, 7, and 8 by sinking wells to depths of less 

than 100 feet and can be oxpoctod to bo water-bearing in at least 

part of this ar ea . 

The Eastend formation is also a potential sour ce of ground 

water in this township . A 76 - foot well bored in section 2 is reported 

to yield an adequ2.te supply of hard and slightly 11 alkalinc 11 v:c,ter from 

the Eastend shale . Al though no other bedrock wells are knovm to have 

been sunk in the tovmship it is quite probable that water of similar 

or even better quality may occur in other loca lities at depths of 

l ess than 150 feet . At groator depths the upper part of the Bearpaw 

formation underlying the Eastend may a l so be water- bearing , but many 

of the waters from this source contain a higher conc entration of mineral 

salts in solution . 
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STATISTICAL SUMMARY OF liiiELL INFORMATION IN RURAL 
MUNICIPALITY OF NO. 20, SASKATCHEVVAN 

in muni-

·--. -----------·-·· -T~-.;;ship l. l lE_2 ____ 2 ·2- i. ·3. -3- ,....--T-ot_a_l __ N_o_.-

We·s·t- ·o·~-3rd- -m-er_i~n- - -~-ang~ ~2 23 2-~ -22_ -;-3 -24 ;_~ ;; 2~ _:_:•l~~~ 

No . of wells in bedrock 

No . of well s in gl acia l drift 

No. of wells in alluvium 

Po_r:_manency ~~. Wat~.! SuJ2.p_lY 

No . with permanent su!=Jply 

No . with intermittent supply 

No . dry holes 

J.y_p_e_s of Well~ 

No . of flowing art esian wells 

No . of non- f lowing artesian wells 

No . of non-artesian wells 

-~Y~~ity of Wat er 

No . with hard water 

No . with soft water 

No . with salty water 

No . with 11 alka line 11 water 

P.ept_?:s _ _9f We ~l1:'_ 

No . from 0 to 50 feet deep 

No . f rom 51 to 100 feet deep 

No . f rom 101 to 150 f eet deep 

No . from 151 to 200 f eet deep 

No . from 201 to 500 feet deep 

No . f rom 501 to 1,000 feet deep 

No . over 1,000 feet deep 

How the Water is Used 

No . usable for domestic purposes 

1 5 4 18 23 8 lj 14 4 
-+--·-+-·f-- - - . . - - - - · 

0 4 0 9 12 0 1 3 1 

1 1 4 8 11 _7 __ 1_4 __ 1_1_1. _1_ 

o o ~ _ 1 -~ ·- ~-. _o_ .. cJ _2_ 

1 5 4 17 21 7 15 13 4 
-- . -- ..... _ _,_.__._. -- ---- . -~ 

0 0 0 0 0 0 0 0 0 

0 0 0 1 2 1 0 1 0 

0 0 0 0 0 0 0 0 0 

0 1 0 10 8 1 8 0 1 

1 4 4 7 13 6 7 13 3 

1 2 2 11 8 5 11 7 1 

0 3 2 6 13 2 4 6 3 

0 1 0 0 0 1 0 0 0 

0 0 1 3 8 2 6 7 2 

1 1 4 7 7 10 3 

• 1 0 6 9 0 8 4 1 

92 

30 

58 

4 

87 

0 

5 

0 

29 

58 

48 

39 

2 

29 

48 

29 
. .___...,____, _ __... ~ .... -.... - - - -- ~ -~----~ 

0 3 0 2 3 1 0 O' 0 9 

0 0 0 1 3 0 0 0 0 4 

0 0 0 2 0 0 0 0 0 2 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 ------ 1-·--
72 

···- ---· ---- ~ No . not usable for domestic purpose s 0 15 

No . usabl e for st ock 

No . not us able for stock 

Su!_f_i _c i ency of Water _ Supply 

No . sufficient for domestic needs 

No . insufficient for domestic needs 

No . suff ic ient for stock needs 

No . insufficiont for stock ne-0ds 

1 

0 
o o __ 1_0 __ 1_. __ 1 _ -~. _o_ 

1 5 4 16 21 7 15 12 4 

0 0 0 1 0 0 0 l 0 

0 3 2 16 15 7 12 5 3 

1 2 2 1 6 0 3 s 1 

84 

3 

85 

2 

63 

24 
1---+---r-- ---- - · ·- ·-- · · ........... . - - - ... - -.-...----·-·-



liliALYSES AND QUALITY OF WATER 

Genornl Statement 

Samples of water from ropresentutive wells in surface 

deposits and bedrock wore ta.kon for analyses. Except as 

otherwise statod in the table of analyses tho samples were 

analysed in the lnborntory of tho Borings Division of tho 

Goologica.l Survey by tho usual sto.ndo.rd mothods. Tho 

quantities of the following constituents wore detenninedJ 

total dissolvod mineral solids, calcium oxide, magnesium 

oxide, sodium oxide by difference, sulphate, chlo~ide, and 

alkalinity. The alkalinity referred to here is tho cnloium 

carbonate equivalent of all ncid used in neutralizing the 

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

the analyses are given in parts per million--tho.t is, parts 

by weight of the constituents in 1,000,000 parts of waterJ 

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

water is equal to 625 parts per million . The samples were 

not examined for bacteria, and thus a water that may be 

tanned suitable for use on the basis of its mineral salt 

content might be condemned on account of its bacteria content. 

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

polluted by surface waters. 

Total Dissolved Mineral Solids 

The term "total dissolved mineral solids" us here 

used refers to the residue remnining when o. sample of water 

is evaporated to dryness. It is generally considered that 

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

solids are suitable for ordinary uses, but in the Prairie 

Provinces this figure is often exceeded, Nearly all waters 

that contain m.ore -t.han 1¥000 parts per million of total solids 

have· a taste duo to the dissolved minernl matter. Residents 



accustomed to the waters may use those that have much more 

tho.n 1~000 purts per million of dis solved solids without any 

marked inconveni ence , although most persons not used to highly 

mineralized water would find such waters highly objectionable. 

Mineral Substances Present 

Calcium and Magnesium 

The calcium (Ca) and l'llagnesium (Mg) content of water 

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

dolomite, and gypsum. The calcium and magnesium salts impart 

hardness to water. The magnes ium 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 found on the inside of steam boilders and 

tea-kettles is formed from these mine ral salts, 

Sodium 

The salts of s odium 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 l a rge amount of sodium sulphate present 

the water is laxative and unfit f or domestic use, Sodium 

carbonate (Na
2
co3) "black o.lkali ", sodium sulphate 1'whi te 

alkali", o.nd sodium chloride a r e injurious to vegetation, 

Sulphates 

Sulphates (so4 ) are one of tho common constituents of 

natural water. The sulphate salts most commonly found are 

sodium sulphate, magnesium sulphate, o.nd calcium sulphate (CaS04 ). 

When the water contains large quantities of the sulphate of 

sodium it is injurious to vegetation, 



Chlorides 

Chlorides are cormnon constituents of all natural wo.ter 

and are dissolved in small quantities from rocks. They usually 

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

over 400 parts per million the water has a brackish taste. 

Iron 

Iron (Fe) is dissolved from many rocks and the surface 

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

pipes, and other fi:>..-tures. 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, enrunelled ware, and 

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 removed by aeration and filtration 

of the water. 

Hardness 

Calcium and magnesium salts impart hardness to water, 

Hardness of water is commonly recognized by its soap-destroying 

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

The total hardness of a water is the hardness of the water in 

its original state. Total hardness is divided into "permanent 

hardness" and "tempora.ry hardness". Permanent hardness is tha 

hardness of the water remaining aft8r t he 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 

ropresents the amount of mineral salts that can be removed by 

boiling, Tempora..ry hardness is due mainly to the bicarbonates of 

calcium and magnesium nnd iron, and permanent hardness to the sulphaU:ls 

and chlorides of calcium and magnesium. The permanent hardness 



oan be partly eliminuted by adding simple chemical so~eners 

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

Water that contains u large amount of sodium carbonate and 

small a.mounts of calcium and magnesium salts ie soft, but if 

the calcitim 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 u total 

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

total hardness exceeded 3,000 purts 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 Unconsolidated Deposits 

No -samples of water were t aken for analysis from this 

municipality. The following generalizations regarding the character 

of the ground water found in the various types of sediments arc 

based upon observations at the well sites, opinions of residents, 

and the results of analyses of waters from adjoining municipalities 

in which the source beds arc similar. 

Waters obtained from the stream deposits that occur in 

the small coulees and depr essions are generally not highly mineral

ized , and if not contaminated by sewage or other decaying organic 

materials are suitable for domest ic us e . Waters from the bods of 

fine sands and silts that occur in the bottoms of the larger stream 

ch~nnels and some of the undrainod depressions generally contain 

a higher conc entration of sa lts in solution . The fine texture of 

t hose sediments and the consequent slowness with which water per

cola tes through them l end s to this greater concentr ation . Surface 

evaporation is a further cause of concentrations of mineral salts , 

particularly in extensive flo.ts such as occur on the south cmd south

eastern slopes from Old Man on His Back pl ateau and at the edge of 

the moraine east of Claydon . Similar f a ctors determine the mineral 

salt concentration of waters found at shallow depth in the drift . 

As these waters are obtained mostly from coarse sand and gravel 

they are , as a rule, not hi ghly mi neralized. Some of the shallow 

wells- yield only slightly mineralized, soft water , whereas f rom others 

the water contains appr eciable omounts of sodium and magnesium sul

phates in solution . Near ly all the waters found a t shallow depths 

are reported to be drinkable . The compact, bluish gr ey boulder clay 

that forms the gre~tor part of the drift is generally regarded as 

be ing the main source of the sulphate salts that render the water 

laxat ive . Even shallow we lls deriving their water by seepago from 

the clay yield a bitter, undrinkable water . Water derived from sand 
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nnd gravel beds at the bnso of the glo.cio.l drift a.re more va.rinblo 

in chnrnctor . Mo.ny of those wuters probo.bly contain a concontra.tion 

of salts in excess of 1,000 pa.rts por million and in some tho 

concentration possibly exceeds 3,000 parts per million. The sulphates 

of sodium (Nn2S04) and mngnosium (MgS04) usually predomino.tc in these 

waters, with sodium sulpho.te in the greater concontrntion. Sodium 

sulphe.tc (Glnubor' s salt) is neo.rly t o.stoless in solution, but waters 

containing any large amount of it have a. laxntive effect upon humans . 

Waters contuining magnesium sulpho.te (Eps om stllt) ha.ve c. bitter ta.st0 1 

r.ncl. strong lo.xc..ti vo effect . This sr.l t ::-.. lso contributes to tho hnrd

ness of the wc.ter. Wc..tors contc.ining both those sa.l ts in a. combined 

concentra.tion exceeding 1,000 p::-..rts per million a.re usua.lly considered 

us being unsui t c..b lo for hwnc.n consumption1 but in mD.ny pl~.cos in the 

Pra.irio Provinces wa.tors conto.ining higher concentrations a.re being 

used vrith no nppurent ill effects. Stock a.re a.ppo.rently loss a.ffected 

by highly minernlized wc.ters a.nd ho.ve been reported to thrive on 

wo.tcrs conto.ining concontr r'..tions of sulphate salts run.ounting to 3,000 

po.rts por million or somowho.t more . During winter months when stock 

are fed on dry fodder a slight laxa.tivo effect of the wr-.ter cc.nnot 

be regarded as injurious. 

Wells sunk in the boulder clo.y nre usua.lly situated beside 

dams or artificially constructed roservoirs and derive thoir vro.ter by 

seepage. The clay acts o.s c, filter to the wn.ter in the reservoir nnd 

if the water is not contaminated by sewn.ge or docs not canto.in n. high 

concentration of mineral so.lts due to evaporation such wo.ter will be 

suitable for dr i nki ng . 

vYa.ter from the Bedrock 

No wells in the municipo.li ty are knovm to obtn. in vrc.tcr 

from the Rnvenscrag fonnntion. In the Cypress Hills uplands to the 

north and northea.st of this municipality tho sand bods and coc-.1 seams 

interbodded with the clny s o.nd shalos of this for:m.ation form the chief 

source of g.round-wutcr throughout large areas. Analyses made of many 
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wa.ters from this source show only o. few to ho.ve fl tota.l solid content 

in exc ess of 1,000 po.rts per million o.nd mo.ny to ho.vo o. content l ess 

tho.n 500 parts. Sodium sulpho.t o o.nd sodium co.rbo:ru:i.to o.ro usu~lly 

present in the gron.tost nbund~nco , but the proportion of t heso to 

other compounds vo.rios considcrnbly. Two mor e or less distinct 

types of ground wuter nr e found i n the beds of the &.~stcnd and 

Beo.rpo.w formo.tions. The porous so.nd beds tho.t form tho gr oc..t or part 

of the Enstend formntion o.nd oc cur i ntorbeddod with sho.le in the 

upper po.rt of the Beo.rpo.w formo.tion yield o. soft wntcr. This softness 

is due to the abs ence of so.lts of ma gne sium and ca lcium in solution, 

but the wo.ter conto.ins l~rgc quantities of sodium carbono.to (or blnok 

a.lkc.li). The se wntcrs o.r o genor n. lly drinkable , a lthough t he 11 soda.11 

tends to give them c. fl o.t t c.st e . If the soda content is largo suoh 

wntcrs should not be used for irrigating go.rdcns~ o. s t his so.lt in 

solution t ends to kill vcgot ['.tion. 

Waters derived from bods of sha l e either in the Eo.stcnd or 

tho Bon.rpc..w formo.tion canto. in predominantly the sulpho.te snlts of 

sodium and calcium and usually magnesium in solution. Such waters 

are exceedingly hard and the quantity of dissolved mineral salts may 

be sufficient to prohibit the use of the water in the household. In 

sane places the water f rom the shales of the Bearpaw form~tion is 

unfit even for stock. 

At greater depths in the more shaly parts of the Bearpaw 

formation the concentration of the sulphate salts will probably be 

found to increase, and appreciable amounts of common salt (NaCl) are 

also to be expected. 
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WELL RECORDS- Rural 1 

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

WELL I OF OF WELL I CHARACTER OF WHICH 
YIELD AND REMARKS 

No. I WELL WELL {above sea Above (+) OF WATER WATER WATER u Sec. -=-1 Rgo. 

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

-----

47 
I 

- 43 
I 

43 42 1 SE. 5 'l :::-:::> 
13 BorGd 3, 23.6 3,195 p,195 Glacial gravel Hard., cli:iar D Insufficient su~~ly. ,- -

l.TE . 43 1 1 b:.l l 23 13 Drilled. 150 3 , ;;u 7 -100 3,1a7 150 ~ , 067 E0e.r0<:, .. , sh2.le Soft, clem· D, S Suffi cient sup~ly. 
I i 

2 \,.,.,,. r-r- In 1! ,, i Du.g 9U 3, -c·s7 - C:Cl 3, 207 .30 ) , 207 Eas tond s '.:'.nd Hnrd, clo:lr 44 D, S Insufficient su•n ly. f .. ') 

I 3 ·7E. ~ 11 11 II J T; 12 3,047 - 10 3,03 7 1 (! D, ()3 7 Glcici~l so:'.1.d. Eard. , salty, 43 s I:'.1.suffici ont su~~ly . ,-:: 

I 
~:rnd b lue clay clear 

{ 4 ~~. 5 " !I 11 Dug 1 ?.Cl 3' 261 - S4 3, 177 34 ) , 1 77 ~.<J. s tend sand- Soft, cL:i'.:1.r 44 D, S Suffi cient s u~~ly . 

storJ.O 

5 JE. 5 " " " Bore'- 185 3, 257 - g1 3,100 97 r>, loO E--'.1 s t ond Soft, cloar 43 D, S Sufficient sup?ly. 

1 r.7. 1 1 D4 3 Du.g lS 2, WO 6 2, 792 " ~. 792 Stroam de-ryosits Sard, cloar , 45 s Sufficient sunryly. - 0 

"alkaline 11 

2 10i . 
~ 

It " " Dug 20 7 r ,: 2, g95 10 P, 993 Glacial clay Soft, cL:iar 4h D, S Suffic i ent sunnly. 0 ..J ' ~. ,Jo - 10 ..; 

3 ~- -5 ll " II Dug 20 3, 066 - 14 3,054 14 ,054 Stream do-!o s its :lard, cL:i,;i.r 45 D Insufficient suu~ly. 

4 ·lrE. ~ 5 II " " :::rig ::i~ 
- ) 3 , c6~ - 10 3, 043 19 [) ,OL+9 St!'eam de"Dosits Soft, :::leo.r 45 s Insuffi cient SU?"Dly. 

1 "IJE. 5 2 P2 ( Drilled :io 3, 21? Dry ho l e in Eastend formation . ..; 

2 j~. 5 tt " It Dug 14 3 , J.39 - 7 3, 132 7 t 132 Recent AlluviU.!Il, Hard, cleer 42 D, S Sufficient su~~ly . 

r 
gr avol 

3 HJE . .) " " 11 Du"' 21 3,149 - l) 3. 130 21 D, 123 E:Js tend. sand Soft, clear 42 D, S Suffici ent su~~ly. 0 

4 JIM- .. ,.. ,, • 0 
.. 

II If 
,. r 

" Du o- 00 3,174 0 

,- -
- 55 3,11g 00 D, 108 East end. sand Soft, clear L; 2 D, S Sufficient su~0ly . 

5 .I : H: 7 I It " Dug ~~ ;~ , SC':) 3 2,931 23 ), 961 Bearry a·r' Soft, cl 0'.lr D, S Sufficient su-.-,"Dly. "'' -
,. 

~E. lB I 46 42 0 II It Bored 3,oc1 - 30 2,971 30 ~ . 971 Bearnaw !Hard, cloe.r D, S Sufficic:'.1.t SUD~ly. 

7 l"E. lB ' II It Bored 54 2,9SO - oO 2,930 .:)o ' .930 Glaci a l sand !Hard, clear, 42 D, S Sufficient sun1 ly. 
a nd gr evel "a lkaline 11 

3 SE. U+ If " " Bor.-~d l'.:?l 3, Cil5 - 01 2, 95'+ 51 ), 954 Benr·>a'." B:a rd, c l car 42 D, S Suffi ci en t su.~•·J ly. 

9 IE .. 1-t ~ " " Bored 74 3,010 - 62 2,946 62 ·'· 943 3car:,::>a'?7 flard, clear 42 D, S Suffici ant su77ly. 

10 lild. 17 I " " Drilled 130 -2, 950 - 50 2,900 Glacial grav0l iff-3.rd, iron, 33 D, S Probably suffici0nt suryryly; slightly laxative 
"aE{aline", 

11 li!E. 15 ' " " Drilled 160 3,019 2,959 5o ;P,959 Glacial grevel fred sediment 42 Sufficient sUCJ~ly. - ·::>O -:i rd, c oar D, S 

12 11~. 1 ~ 

J 

" " Dug 30 3,070 - 20 3,050 20 .050 Glacial drift !Hard N Abandoner. farm. 

13 ~ 1J ~- 21) " ~I Drilled. 230 2.ss3 - 60 ~ . 923 160 ?, 603 Bc:inaw lqard, cloudy, 42 D, S !Sufficient SU'i..,ly. 

I" "alkaline II 
14 ' N BJ. 2 ~ It Dri llod 435 2,9~4 - 35 2, 95g 210 ;; , 764 3..:ianar. coarse Soft, cl0ar 42 IJ, s Sufficient su:i~ly. 

sand. 
115 l~~. 3 D I " t Dug 15 2.S60 0 ~. 9Z2 16 ;•, 972 Glacial gravel ISo ft, clear ), ,.., D, S ~ufficiont su~~ly. - ~,c 

~6 -ln'. 3 t 

~ 
It Th.lg 55 2.997 - 45 e,952 05 :p. 932 Glacial gravol Soft. clear h2 D, S !Sufficient s'U:"'l;.'ly. 

ll 7 N r. 31 t ~:-; 
I 

~6 : ql=U 42 ' loril 0 P.n i ~. ()()() i - 11'> 2 C)?;::> lr..1"'('i P 1 .O-'T'aVPl ~ard. clear D. S iSufficient ~uv~ly. 

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 analvsis. 
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WELL RECORDS- Rural Municipality of NO. 20, SASK.ATC.dL'SA_liT . 
·· ·· ··· .............. .... ..... ...... .... ..... .... ...... . ···· ··· ···· ·· ········ ·· ·· ····· ····· ···· · ······· ·· ................ 

LOCATION I HEIGHT TO WHICH PRINCIPAL WATER-BEARING BED WATER WILL RISE 

WELL 
TYPE DEPTH ALTITUDE . TEMP. USE TO 

I OF OF WELL 
Above (+) 

CHARACTER OF WHICH 
No. 

Tp. I Rge. WELL WELL (above sea OF WATER WATER WATER 
YIELD AND REMARKS 

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

------ - -

ISE. 36 I 2 Bored 55 2,963 
, 

2,957 55 2,903 Glacial gravel Hard, clear 42 D, S Sufficient supply. 13 .22 3 - 0 
•' 

Ji SE. 2 2 23 3 Drilled 132 2,972 -113 2, 354 113 2,354 Bear:;ia1> Soft, clear, 43 D, S Sufficient supnly. 
! 

slightly 
I "a.l.l{al ine tt 

2 lf.7:. 3 I! " " 1Jri lled 120 2, ~65 - 50 2, 915 120 2,345 Bearoa':7 shale Soft, clear 43 D, S Sufficient su~nly. 

3 S'.:'1. 4 " " " 3ored 74 3, 024 - 47 2, 977 74 2,950 Glacia l s ::i nd Soft, clear, 42 D, S Sufficient su"??ly. 
and gr a ve l 11alkaline 11 

4 5 " IT II Drilled 123 3, 050 126 2, 922 Bearryaw sand Soft D, S Just sufficient SU?ply. 

/ 5 SE. 12 " !I II Bored - :J J - 3,021 - 30 2,965 36 2,935 Bea:r.:ia·-: Soft, clear 43 D, S Suffi ciont su.,71?lY. 

6 N:V. 12 " !1 It :Jug g 2,990 0 2, 990 3 2,932 Glacial grav ol Soft, clear 43 D, S Sufficient su:9ply. 

7 S"V. 13 " 11 " Bored go 3, 021 - 35 2, 966 35 ~g4 '3earnaw shale Hard, clear, 42 s Insufficient SU?~ly. c , 60 
nalkalioo 11 

"3 r.. 13 11 t1 " :aored 150 3, 012 - 30 2, 932 l oO 2, 352 "'9oarryaw shale Soft, clear, 42 J, s Suffici ent sury?ly. 
"alkaline" ' 

9 SE. 14 11 " " Bo rod 90 3,012 Dry hole in Bear")a~ shale. 

10 SE. 14 11 " 11 Jug 20 3, ( 1 2 - 13' 2,995 15 2,C)3o S.lacia l au.ick- Soft, cl0ar L~ J Insuffici ent su-r1ly. _, 

sand 
11 SE. 15 " " 11 Jug 15 ? ooil - 13 2, 931 13 2,901 Glacia l s and Soft, ~l car 43 D, S Woll not used at Jresent. 

L. ) _)_,;' 

12 N'E. 15 !I 11 11 :3orcd. 100 3, 062 - 55 
and gr avel 

3J'C'7 55· 3,007 Boar'lar. Soft, cl ear 42 J , s Sufficient sun-,ly . 

13 SF.- r6 ~ 11 n )u"' 15 3 ,035 _, "" - 7 3,020 is 3,019 Glacial clay :-:a rd, cleci.r 43 :J, s Suffici ent su~?ly. 

14 N7.'. 16 11 fr " :Jrillod 1.52 2, 995 -160 2, 335 162 2,313 Beanaw sand Soft, clear 43 J, s Sufficient su~7ly. 

15 SE. _24 11 n II Jrilled 93 2,9;;9 - 33 2, 951 98 2,391 Gla cia l drift Soft, clear 42 D, S Suffici ent su-·-r'?lY. 

16 S-;'i. 26 11 II 11 JJ.£; 30 3,151 - 22 3 ,1 29 ':'2 3, 129 Tu.st cnd Soft, clear 43 J, s Sufficient su...,.,.,ly-. 

17 SE. 30 " 11 ,, 3orcd 190 3,107 -130 3,031 130 3,037 Glacial s and Hard., cleo.r, 43 J, s Suffici ent su.,.,.,.,ly. 
I 

! m~. · 32 
and gr ave l 11alkal ine" 

13 It II II :Pig 30 3 QOQ - l o 3,, 031 13 3, 051 Glac b l gr avel :3:ard, cloe..r, 43 s Insufficient su~1ly. 

NE. I 33 

, .. ""' 
"a lkaline " 

19 " " II I3ored 134 3~199 - 74 3, 125 zs4 3,115 3ear-:ia'i\' sb!lle Hard, cl0ar, 43 s Insufficient at all times. 
"alk-3.l ine n 

mv. I 34 20 " 1t " Bor0d 99 3,1c~ - 4~ 3,05 49 3.057 Glacial sand Hard, cl oar, 43 s Insuffi~_ient su1y-:ily; a similar well for 
"alk:alina tt houso us o. 

21 
I 

3:+ NE. II IT " ~g 20 ),124 - 15 3,10c: 15 3.109 Glacial sand Hard, clear 42 J, s Sufficient su1?ly. 

22 lrTT. 35 tt " 11 Jo rod 100 3,119 Jry hole in Bear::iaw shale; abandoned well 
filled in. 

1 S1. 2 2 24 ) :'.)ug 26 3,07lt - 14 3 ,o5c 24 3,050 Glacial clay Hard, cL:iar, 4i; :;), s S\lfficicnt suu~;ly. 
~ 

I slightly 

I "a lkal in.o " 
2 · lr:':. 7 " n 1T 'Jug 47 3,150 - 31 3 .11~ 31 3 110 '.nacial sand Salty l~ \ ator s~id to contain E:som salts. . -~ _, 

3 1"'7. ... 1t n n Jug 6 2,999 5 2, 99~ 5 2,904 Glac i al stroa..-n Rard, clo'.:1.r 45 J , s Good s'.:.-:r 1 ly. 0 -
d•nosi ts 

4 11'1..- 12 " " " Jug 42 3,209 Jry ~ole in glacial drift. 

_5_ s . ~ . 19 ' " " " :)u;Z 14 I 
I - 10 ; ) ,!Oc 10 3,103 Glacial s ravel Soft, clo:l.r 45 "' 1 

Sufficient su~ly. 3, llS i ,,, 

(#) Sample taken for analysis. 
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WELL RECORDS- Rural Municipality of NO . 20 , S.ASKATC~W.AN • 
...... .... . ............. .. ........ ..... .. ... .... .... .......... . .... ......... . ············· 

LOCATION I HEIGHT TO WHICH 
I 

WATER WILL RISE PRINCIPAL WATER-BEARING BED 

WELL I 
TYPE DEPTH ALTITUDE TEMP. USE TO 

OF OF WELL CHARACTER OF WHICH 
No. 

Tp. I R ge. WELL WELL (above sea Above (+) OF WATER WATER WATER 
YIELD AND REMARKS 

u Sec. Mer. level ) B elow(- ) Elev. Depth Elev. Geological Horizon 
Surface (in °F.) IS PUT 

/ --------
/ 

, 
3 I 075 I - 41 3,03l 41 · 3,034 

. 
6 NW. 27 I 2 ' 24 3 Bored 122 o Glaci.al-s~nd: Soft D .-·s Sufficient su~Dly. 

,.. :..t 

7 SW. 34 tt " 11 :Du&. -- - -- 13 - _3 ,.100- - 0 3, 1oc 13 3,037 Recent Alluvium, Hard, clear ~> - D, S Sufficient su:p~ly. 
·- -

I ! sand , 

I 
_,.' 

~atcr lowered 4 feet after 2 hours ~ingA 
g SW. 34 " " tt ' Jug 13 3, 204 - 13 3. 19· 13 3,191 Glacial gravel : _ 1tJ1ka1 ine-1t - J, s 

1 NE. 5 3 22 3 'JU@; 93 ~ o6r:: - 60 3,00~ ~ . ' 6o ),-QOS ___.G1.ac.ial - - , --Ra.rd N 7fo 11 usea.-·to b e_s.u.fficicnt.; . aband.ono1 and 
_, ' .J 

·-0~ ""- ~ ----filled in now. 

2 NE. 9 n· " " :)rillod 78 2, 99 2 - 40 2, g5) 7s 2,91!.J Glacial gravel Hard, clear, 42 2':' , s _j.uffici.ent .SUp"..)lY. 
nalkalinett / 

3 NW. 15 n II 11 :Jrilled 50 3,024 - 32 2 aa) 50 . 2, 964 Glacial g ravel Hard, clear, 42 J $'/./ Suffici ent su~>ly. 
' ...J • .1 

. . ~> ..... 

iron, sli .;ht-
ly "alkaline 

4 N':V. 17 tl II " 'J1'illcd. 57 . 2,993 - 47 2,95 57 2,941 Glacial sand Hard, clear 42 D, S Sufficient su~~ly . 

5 · 
. 

SE . 13- 1l " n :A.lg 51 3,010 - 36 2, 97 t 51 2 o5c Glacial gravel Soft, cleo.r , 42 '"' s Sufficient SU'"':)ly. 
I ' , ,, _,' 

ttalk9.lino 11 

6 SE. 21 It " " Drilled · .59·. 3,013 - 35 2, 97 s 69 2,94lJ Glacial &and Rard, clea'.c, 42 D, S Suffici ent su~rply. 

i :·)n 

7 11E . 22 ft tt " Dug 13 3, 004 - 10 "' 00 I 13 2 , ?3c Ql_acial sandy Soft, bro'.m 42 :;) In::mfficient su-ry-:,- l;',r _ c. , ) .... 
clay colour 

3 NE 23 11 " " Dug 47 3,014 - 43 2,971 47 2,96 Glacial gravel Hard, clear 42 u, s Suffici ent suu~ly . . 
\ 

9 25 Tl It " J3ored 90 3,036 - 30 
r 9·0 2, 94! Bear-paw shale Har4, clear, 42 N Suffici ent sup-ply . 

_SE. 3, 00 b 
very nalk-
a line" 

10 NE. 25 n " It Dug 15 3,033 - 3 3,025 3 3, 02~ Glacial strewn Soft, clear 42 D, S Sufficient sup1Jly . 

del)osits 

11 mv 27 11 II It Dug 10 3,006 - t~ 3,co2 4 3 ,00~ Glaci B.l strcmn H3.rii, clear, 42 s Suffi~i ent sunnly . 

de-0osi ts "alk~ l in0 n 

12 23 It II " Jug 12 3,075 - 3 3,067 3 3,06 Glacial sand Hard. j) ' s Suffi~i ent su~-:Jly. 

13 SE 34 11 It " :Jug 50 3,079 - 57 3,02e 57 3,02; Glacial clay Rard , clet..1.1 ... , 42 s Insuffi cient sun~ly ; a n 8-foot seff".lage 
I "alkaline" well su:r::i lies some water. 

I 14 SE J 35 II " It Dug 20 3,.034 - 17 3,017 17 3,01 Glacial sand Soft, cle-'.1r ~2 J, s Suffici ent su-rnly. 
I 

I 11 3 23 3 Bored 100 3,124 - 70 3,05+ 70 3,05L Bearnaw shale Hard• clear , 42 Insufficient su·--·1ly; another well quite 
SW~ l s 

I 11alkal ine" similar . 
I 

2 SW. 3 " ft " Dug 12 3,085 0 3,035 7 3,01i~ Gle_cial gr9.vel Hard, clco.r, 42 :;), s Ins ·i:fffCi ent su".1--,ly . 

I 
"alkaline" 

3 NW 10 " '' " Dug 12 3,000 - 7 2,99~ 7 2, 99· Glaci 8.1 sand Soft, clear 42 D Insufficient sup~ly. 

4 NE 12 " " " Dug 50 3,ow - 55 2,955 55 . -2, 95'~ Glacial gravel Soft, cleo.r, 42 D, S Sufficient sup~ly. 
llalkaline" 

5 N\19' ~ 14 " !I " Dug lo 3,000 - 11 2,939 11 2' 93o Glacia l gravel Soft, clear, 42 D, S Sufficient su~uly . 

i "~lkaline" c 

,.. 
NW 13 !T II 11 Dug g 3,010 0 3,010 /" 3, oot G1aci.<:il clny Soft, clear 4 ') D Insuffici ent sun~ly . 

0 0 c:. 

7 NE. 20 11 11 " Dug /" 3,000 3 J, qc37 3 2, 99. Glacial s e.nd H:i.rd, clea r, 43 s Sufficient sun~ly . 
0 -

iron, r eel 

I 
I sedi::nent 

g N\V 20 " !I " Drilled 501 3,01o i ; Dry hole in glacial clay. 
i I 

NOTE- All depths, aititudes, heights and elevations 
given above are in feet . (#) Sample taken for analysis. 
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WELL RECORDS- Rural Municipality f 110. 20, SASKATCHE'!AN. 
0 ................. ............ ...... .. .... ... .... .... ..... ................... ... .. ...... .................. ............. .. 

LOCATION 
ALTITUDE I 

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

CHARACTER OF WHICH WELL I OF OF WELL : 
YIELD AND REMARKS 

No. I WELL WELL (above sea Above (+) OF WATER WATER WATER 
Y-1 Sec. Tp. Rge. Mer. level ) B elow(- ) Elev. Depth Elev. Geological Horizon 

(in °F.) IS PUT Surface 

--------

9 SW. 23 3 23 3 Dug 4·5 3.010 ' - 42 ~.96g 42 2,963 Glacial saIJi Hard. clear, 4~ s Sufficient !upp.17. 
na lkal ine" 

10 N':V. 23 ft " ~ Dug 32' j.000 - JO 2 .. ~70 30 z.T:JTO tn.a.oial. .sani Hard, clear., ~ s I n.surr-~ ell't SU'Oi'1:t). 
ltalbli !l9-"° 

INE. ' 
3, 004 42 ll 23 " " tt i Dug ' . - 11 2,9g3 11 2,993 G la.cial. .qu.i.ck- SOf't, clear D,. S tmfflci.eJ:lt. Sllp?~. -·. 

sand 
12 S'J. 34 It 11 It Dug &1- 3,120 go 3,o40 Eastend sand Hard, clear N Insufficient s~ly. 

13 S"J. 34 It fT II Dug 20 3,100 - 14 3,080 14 3,030 Glacial sand Hard, clear 11 " D Sufficient supp1f. . c 

1 NW. 2 3 24 3 Bored 75 3,246 - 6y 3,179 6-7 3,1:79 .East.end. Hard, clear, 43 
slightly 

1J, s 'St:Iffi.cient s.upp~, 

"alkaliD.E> f1 

2 N1'. 11 f1 " It Dug 25 3,207 - 21 3,u:6 21 3 ,136 Recent Allu."riwn. -stY.f t, ·clear 43 s Insufficient sunyly. 
quicksand 

3 SW. i3 · 11' " 1' Dug ?2 3.217 - 10 3,.207 ~ 3,195 ~ d.e"10Sits Soft, clear~ 43 D? S Sufficient supply. 
11 alkaline n 

4 SE. 21 It " 
,, Dug 14 3. 299 - 10 3,269 10 3, 239 Recent .:..Uuvtumr Sof"t, clear 43 D, S Sufficient S'll.170ly. 

quicksand. 

I 
i 
I 
! 

I 

- -

I 
I 
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. 
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