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PART I 

INTRODUCTION 

This r eport deall with the ground-water conditions of 
part of an area in southern Ontario investigated by the Geological 
Survey in 1936 and 1937. The eLtire a rea covers approxima.tely 
800 square miles. It consists of King, Ma:rkham, Scarborough, 
Vaughan, and '.'.'iJhitohnrch . townships, York county; Albion and Toronto 
Gore townships, Peel county; and Pickering township, Ont~rio county.1 

A gradually d:l.minishing annua l r a infall over the 5-
year period 1931 to 1936, cul minating in the extremely dry sea son 
of 1 935, brought about a lowering of the ground-water level that 
r esulted in serious water shortages i n many localities. Many 
farmers found themselves virtually without water, and the supplies 
of some villages dwindled to quite i nsufficient amounts. The 
water supplies throughout the entir e a r ea a r e derived f or the 
mo st part from ground wa ter. The principa l obj ect of this report 
is, conseauently, to aid those who are i n need of n61/IT or further 
supplies. 

As the grou..d wat er is directly rela t ed to the 
geology , both bedrock and superfictal deposits were ~tudied 
and mapJled. All available information pertaining to some 8 , 700 
wells was r ecorded and 210 water sample s were oollected for 
analysis, T. H. Clark (19i 6) and H. N. Hainstock ( 1~37) ma'pped 
the superficial geology, and a lso directed the collection of 
water data . Dr. Clark was ab ly as sisted in the field by J. 
H. Douglas, J. W. Britton, D. K. Stadleman, G. W. Matheson, 
M. E . Woods, and E. c. s. Gould, and Mr. Hainstock by J. H. 
Douglas , P. 1>. Bugg , M. E . Wood.s, W. B. Gr ay, E . A. Gray, W. 
E . Tweed, and J. P. Clancy. J. F . Ca ley, ass i sted by M. C • 
Gardiner, studied the bedrock £orma.tions. 

Thanks are here extended to the farm ers throughout 
the area for their co-oper ation and willingne~s to supply infor­
mation re garding their wells . Valuable assistance was given 
by the we ll drillers and by several municipa l authorities who 
wi lliigly supplied al l ava ilab l e data. 

To H. c. Rickaby , Deputy Mini ster of Mines for 
Ontario, and R . B. Harkness , Ontario Natural Gas Commissioner, 
thanks are here expressed for the ir hearty co-operation in the 
work. 

Publica tion of Results 

The essenti al information perta ining to gfound-wa.ter 
conditions is being issued in reports covering each township in 
the area . Township authorities will be supplied with the infor­
mation covering their respecti~e townships. In addition, per­
tinent data on each we ll have been compil ed , and may be obta ined 
from either t he Chief Geolo gist, Geological Survey, Ottawa, or 
the Provincial Geologist, Ont ario Department of Mines , Toronto. 
Wben requesting such addit ional information, the applicant should 
clea rly state the exact locattan~ giving the lot and concession 
of t he district about which data are required. 

With ea ch report is a map consisting of two figures~ 
Figure 1 shows the surfa ce format ions that will be encountered, 
and Fi gure 2 shows the pos i t ion of a ll wells for which records 
are avai l able, together with the class of well at ea ch location. 

The material conta ined in Part I of this report refers to the 
entir e a rea comprising a ll the townships mentioned. The general 
discussion of ground water is universally applicable . Part II 
deals specifically with the gr ound-water conditions of one township. 
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GLOSSARY OF TEID.l[S USED 

Alluvium. Deposits of earth, clay, silt , sand, gravel, 
and other material in lake beds and in the flood plains of modern 
streams. 

Aquifer . A geologic formation or structure that 
trannmits water in sufficient quantity to satisfy pumping wells 
and springs . 

Bedrock. Bedrock, as here used, refers to partly 
or wholly consolidated deposits of gravel, sand , silt, cl~y, and 
marl that are older than the glacial drift. 

Contour . A line on a Il18.'If passing through points that 
have the same elevation above sea-level . 

Continental Ice-sheet . The great ice-sheet that 
covered most of the surface of Canada many thousands of years ago . 

Escgrpment . A cliff or a relatively steep slope 
separating level or gent ly sloping areas . 

Flood Plain . A flat part in a river valley ordinarily 
above water , but covered with water when the river is in flood. 

Glacial Drift . A gener al term. It includes all the 
loose unconsolidated materials that were deposited by the continental 
ice- sheet, or by waters associated with it. Clay containing boulder s 
forms part of the drift and is referred to as glacial till or boulder 
clay . Glacial drift occurs in several forms: 

(1) Terminal 1foraine or Moraine . A ridge or series of 
ridges formed by glacial drift th<"_t was laid down at the margin of 
a moving ice- sheet. The surface is chara0terized by irregular hills 
and und.rained basins. 

(2) Kame Moraine . Assorted deposits of sand and gr a:vel 
le.id do111m at or close to the ice margin. The topography is similar 
to that of a terminal moraine . 

(3) Drumlin . A smooth, oval hill composed mainly of 
glacial till, which has its long axis parallel to the direction of 
ice movement at that~place . 

(4) Ground Moraine. A boulder clay or till plain deposited 
at the base of the ice- sheet. The topor;raphy may vary from flat to 
gently rolling . 

(5) Glacial ('utwash. ~, and and grave l plains or deltas 
formed by streams that issued from the continental ice-sheet . 

(6) Shore Line . A discontinuous escerpment, which 
indicates the former margin of a gla ci~l lake. 

( 7) Bay:-r:i.011th Bar . A ridge of interbedded sands and 
gra~els formed across the mouth of a glacial-lake bay . 

(8) Glacial-lake Deposits . Sand , silt , and clay plains 
formed in glacial l akes during the retreat of the ice-sheet. 
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Ground Water . The sub-surface "~ter below the 
water-table in the zone of saturation. 

Hydrostatic Pressure. The pressure that causes 
water in a well to rise above the point at which it was first 
encountered . 

Impervious or Impermeableft Beds such as fine clays 
or shale a re considered to be impervious or impermeable when 
they do not permit of the percept ible passage or movement of 
ground 'Nater , 

Pervious or Permeable . Beds a.re pervious or per meable 
when they permit of the perceptible p8.Ssage or movement of ground 
water , as for example porous sands , gravel, and M .. ndctono. 

Pre-glacial Land Surfa ce. The surface of the land 
before it was covered by the continenta l ice-sheet. 

Re cent Depos its. Deposits that have been laid down 
by the agencies of water and wind since the disappe9.. r ance of the 
continental ice-sheet . 

Unconsolidated Deposits. The mantle or covering of 
alluvium or glacial drift consisting of loos e sand, Gravel, clay, 
silt , and boulders that overlie the bedrock. 

Water-table. The upper limit of the pa.rt of the ground 
saturated with 1,111ater . This may be very near the surface or many 
feet below it. 

Perched l/fa ter • Water separ<:1. ted from an under lying 
body of ground water by unsaturated rock. 

Wells . Holes sunk into the earth so a.s to reach a 
supply of ¥JR ter. ·whennno water is obtained they are referred 
to as dry holes . Wells are divided into four classes: 

(1) Flowing Artesian Wells . Wells in which water is 
under sufficiAnt hydrostatic pressure to flow above the surface of 
the ground at the well . 

(2) Non-flowing Artesian We lls. Wells in which the 
water is under hydrostatic pressure sufficient to raise it above 
the level of the aquifer but not above the l eve l of the ground 
at the well. 

(3) Non-artesian wel ls. Wells in which the water does 
not rise above the water-table or the aquifer. 

(4) Intermittent Non-artesian Wells . Wells that are 
intermittently dry . 

GENERAL DISCUSSICN OF GROUND WATER 

Almost al l the water recovered from beneath the earth ' s 
surface for both domestic and industr i a l uses is meteoric water , that 
is, water derived from the atm0sphere . Most of this water rea ches 
the surface s. s r a in or snow . Pr.J. rt of it is carried off by streams 
as run-off; part evaporates either directly from the surface and 
from the upper mantle of soil , or indir ectly through transpiration 
of plants; and the remainder sinks into the ground to be added to 
the ground-water supplies . 

The proportion of the total precipitation that sinks 
below the ground will depend largely upon the type of soil or surface 
rock, and on the topogr aphy ; more water wi ll sink into sand and gravel 
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for example , than into clay; if, on the other hand , the region is 
hilly and dissected by numerous streams , more water will be immediate l y 
drained from the surface than in a relatively flat area . Light , 
continued precipitation will furnish more water to the underground 
supply than brief torrential floods, during which the irun-off may 
be nearly eaual to the precipitation. Moisture falling on frozen 
ground will not usually find its way below the surface , and , there­
fore , will not materially replenish the ground-we. ter supplies . 
Light rains falling during the growing season may be wholly absorbed 
by plants . The auantity of mo isture lost through direct evaporation 
depends l argely upon temper'3. ture, wind , and hu.'Tlidi ty . 

Because of the l a r ge consumption of ground water in 
settled a r eas , it may seem surprising that precipitation can furnish 
an adeoua te supply. However , when it is borne in mind th9_t a layer 
of water 1 inch de ep over an area of 1 square mile amounts to approxi ­
mately 14 , 520 , 000 imperial g;a llnns, s.nd that the annua l precipitation 
in this area, for example , is about 30 inches, it will be seen that 
each year some 435 ,600, 000 ga llons fall on each square mi l e . If we 
estimate that only 10 per cent of this, Wl.mely 43 , 560 , 000 gallons , 
is cont ributed to the underground supplies, it will be seen that the 
annual recharge for the entire area of 800 sauare mile s is 34 , 848 , 000,000 
gallons . The annual consumption of water in this area is not known , 
but an estimate based upon per ca pita consumption shows it to be only 
about one-tenth of the annual r echar ge as estimated above . It seems 
reasonab le then, to conclude that precipitation is adeauate t o furnish 
supplies of ground water for the area . 

In most regions of the world where precipitation is 
effective , there is an underground horizon known as the gr ound-water 
level or "vra.ter-table", which is _the upper surfr.>_ ce of the zone of 
"\\rater-satur ation . Water that sinks into the ground finds its way 
downward to where it either re:::t ches this ·water-table or comes in 
crmtact with an impervious l ayer of rock . Such a layer may stop 
further downward percolation, resulting in perched water . If the 
water- tab l e is at or near the surface, there will be a lake or swa.mp; 
if it i s cut by a valley, there will be a stream in the valley . 

All rocks are to some degree porous , that is, the indi­
vidual grains or particles of which they are composed a re partly 
surrounded by minute open spaces or pores. Water stored within the 
rocks fills these spaces. A fine-grained rock such as shale, l:iJne ­
stone, or clay may have such small pores that the contained water 
will not flow r ead ily , and weills sunk in such rocks may obtain little 
or no supply of W8.ter . Such rooks a re considered impervious. Those 
rocks on the other hand that readily yield their -water to wel l s are 
called 1,11.rater-bearing beds or aquifers . Sand and gravel, porous 
sandstone, and sand form Good aquifers . A clean gravel constitutes 
one of the best types of aquifer , as it is sufficiently porous to 
yield its water freely . 

Many shallow wells that derive their water from below 
the water-table have become dry . I n ma.ny cases this is due to the 
lowering of the water- table below the bottom of the we ll. So long 
as the annual recharge is equal to or greater than the loss through 
consumption and underground drainage , there will be no lowering of 
the water-table, and hence wells sunk below this level will ha-ve a 
permanent supply . If, however, the annual precipitation wer e to 
decline over a··~mi'iod of yea.r s , the quant ity of water a-va ila.ble f or 
recharging the under ground supply would necessarily decrease , and 
if it were to dec r ease to a point where loss through consumption 
and undergt~nd drainage was greater than the annual recharge , the 
l evel of the water-table would be lowered and some wells would go 
dry . Such a decline in precipitat ion occurred in the gener al area 
under consideration during the 5-year period 1929 to 1935. 

Al though springs a.re utiliz-ed in some parts of this 
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area, the chief method of recovering ground water is by means of 
wells . The quantity of water obtained from springs is usually 
small , but the town of Markham, with a population of about l, f OO, 
obtains its public water supply from such a sour ce. Two types 
of wells are in common use , namely dug wells and drilled wells , 
the former outnumbering the latter by about ten to one. In places 
where the aouifer yields its water slowly, dug wells , because of 
their greater storage capacity, are more satisfactory than drilled 
wells . However, if proper precautions are not taken , dug wells 
are more like ly to become contaminated by polluted surface Wl'J.ters , 
especially in barnyards. Ground water for industrial and commer­
cial uses , where l arge quantities are required, is commonly obtained 
from the deeper drilled wells . When drilling Stich wells, the more 
shallow and perhaps smaller supplies can be cased off and drilling 
continued to where adequate supplies a re encountered . 

The wells have been classified as artesian ~nd non-artesi~n, 

and artesian wells a.re subdivided into flowing artesian and non-flowing 
artesian . A fourth class, called intermittent non-a:•rtesian, comprises 
those wells that dry up per iodically . 

DESCRIPTIC1NS CF FORMA. TinNS AND THEIR WATER -BEA.RING PRCPERTIES 

Bedrock Formations 

The bedrock formations that underlie the area are listed 
in the follovring table : 1 

1caley, J. F .: Palaeozoic Geology- of tho Toronto-Hamilton 
area, Ontar_io, Geol . Surv . , Canada, Hem . 
244 , p. 12 ( 1 940 ) • 

System 

Silurian 

Formation 

Lockport 

Medina 

Q.ueenston 

Meaf ord 

j 

! '· 
i Dundas 

Grdovicianj 

Table of Formations 

"'TE"f~esi::, 
(Feet) ! 

151 ± 

Lithology 

Light grey dolomite; some 
brownish , bituminous , 
dolomite at top . 

74 ± Red, green, and grey sha le, 
grey, sandy , and shaly 
dolomite (Cabot Hea""<i)J 
grl'ly , ma:gnesian and argillaceous 
limestone (Manitoulin) ; 
grey sandstone (Whirlpool). 

340 - 400 Red , in part sandy, shale. 

120 ± : Grey, bluish , and brownish 
• shale , with thin layers of 
i limestone; calcareous sandstone 
I and arenaceous shale . 

550 :t Grey and blue shale; thin, 
sandy bed~ ; thin, lenticular, 
limestone beds, 
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100 - 250 Dark grey to nearly black, 
slightly bituminous shale. 

r
. T_r_e_n_t_o_n_a_n_d_-.;;-----5-5_0 __ C_h_i_e_f_l_y_g_r-ey--l-im_e_s_t_o_n_e_, __ _ 

lack River in places dolomitic and 
shaly; sandstone and arkose 
at the base. 

' 

Precambrian[ Granitic and a ltered volcanic 
and sedimentary rocks. 

Precambrian 

These rocks consist of granitic and altered volcanic 
and eedimentary formations that underlie the Palaeozoic sediments 
unconformably. They are not an important source of Vlffi.ter in the 
a rea. Water contained in these rocks probably occurs in joints 
and fissures. From the few wells that hB.ve reached the Precambrian, 
the water is reported to be highly mineralized. 

Trenton and Black River Formations 

The Trenton and Bl a ck River formations consist 
predominantly of grey and blue-grey limestone, and are at least 
550 feet thick. Thin la~s of shale occur in some parts of the 
succession, and dolomitic limestone may be present in the lower 
part of the Black River beds. Coarse sandstone or arkose, resting 
unconformably on the Precambrian, is known to occur in some localities. 

Water found in these rocks occurs in cracks, fissures, 
or solution channels, and along bedding planes. The limestone itself 
iE too fine vrainod and co!_ITPact· to be ~~ter yieldi~g, but the coa:r"1le 
sandstone or a rkose may contain a consicerable ouantity of water. 
V''ater derived from these formations is commonly highly mineralized 
and unfit for domestic use . 

Collingwood Formation 

The Collinv~ood formation consists of dark grey to 
black, fine-grained, thin-bedded, bituminous shale. It is about 
30 feet thick. Water recoverable from these rocks occurs large ly 
in fractures and along bedding planes ; the shale itself is too 
fine grained to yield its 11\1'8.ter freely. The water obtained is 
usually too saline for either domestic or stock purposes. 

Billings Formation 

The Billings formation is a thin, and evenly bedded, soft, 
bituminous shale that wea thers dark grey, bluish, or even ye llowish. 
On fresh surfaces it is dark grey to nearly black, with distinct brown 
and green shades in many places. Much pyrite occurs in the darker 
parts. 

The shales are exposed on both Rouge and Little Rouge 
Rivers a short distance above highway No . 2. They also outcrop 
on Duffin Creek, where they may be seen on lot 15, cons. lI~~hd III 
and on lot 13, con. IV, Pickering tp . No other exposures of this 
formation occur in the area, but the shales underlie all that part 
east of a line joining the mouth of Rouge River and Lemonville. 

, 

Some water occurs along the bedding planes of this 
formation, but the ouantity recoverable ;,s small and the water saline. 
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Dundas Forma.tion 

The Dundas formation is prevailingly a bluish grey, 
thin-bedded shale that weathers somewhat lighter. There is, 
however, some w .ria tion from compact, blue, argillaceous she.le 
to buff or ye llowish, silty, a nd freouently a renaceous rock. 
Hard bands , both ca lca reous and arenaceous, occur interbedd.ed 
with the shale; they r a r e ly exceed a foot in t hickne ss , t he 
average being onl y a few inches . The formation is about 550 
feet thick. It outcrops on Humb er and West Humber Rivers in 
Vaughan and Toronto Gore townsh i ps respective ly, and underlies 
the drift throughout most of Vaughan and King townshi ps to gether 
with the we:::tern p13.rt of Whi t chlmch, .· Ma rkham, a nd Scarborough 
townships and a small part of each of Albion and 1'oronto Gore 
townships . 

Water occur s a long the bedd ing and joint pl ane s 
of the shales , but the rock itse lf i s too dense to yie l d its 
vmter read ily to we ll s . Where the formation occurs at or nea r 
the surfa.ce, small ouantitie s of water suitable for domestic 
needs may be obtained from the upper 50 feet . v.ra ter obtained 
deeper in the formation is commonl y t oo :::a.line for either domestic 
or stock uses . 

Meaford Formation 

The Meaford f ormation as a who le consists of grey 
to bluish and even brownish, fissile sha l e with interstratified 
hard l ayer s that vary in composit ion f rom impure ca lcareous 
sandstone to r ather pure crystal line limestone . It is exposed 
on a sma ll l tributa ry of West Humber River in Toronto Gore a nd 
unc:erlies t he gle.cia l drift near the extr eme we stern part of 
the a r ea . It i s known to ce about 115 feet thick on Credit 
River a short distance southwest of the area . 

The shale of this f ormation is too compact t o be 
a good source of water . '11.rel ls penetr ating the formation have 
yielded mod erate r.ue.nti t ie s of water presumab ly f rom bedding 
planes a nd .1 oint cra cks , but in most instances the water is 
sa line and not suitable for domestic needs . 

O.ueenston Formation 

The Queenston fonnation consists of brick-red, 
thin-bedded, compact shale. It does ncit outcrop in the present 
area, but underlies the gl acia l drift in the northwest part 
of Albion and Toronto Gor e townships . The rock i s a very poor 
source of water . It has been penetrated by a few wel l s, but 
the quantity of water obta ined is small and commonly too sa line 
for domestic use . 

Medina Formation 

The Med ina formation over lies the O.ueenston , and 
forms the basal part of the Silurian system in Ontario. It 
has been divided into three members, which, in ascending order , 
a r e : Whirlpool sandstone , Manit0ulin do lomite, and Cabot Head 
shale. 

Whirlpool Member . This member is typically a resistant, 
light grey, fine to med i um- gr ained sandstone . It usua lly occurs in 
beds of considerab le thickness, but , whore seen in its entirety , the 
upper few feet are commonly more thinly bedded than the lower part. 
Wave ma r ks a re conrrnon, but a re best developed in the upper, thinner 
beds . The sandetone outcrops in the northwest ern corner of Albion 
toV1TIJ.ship , where it lies a t the base of the Niagar a escarpment. Its 
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thickness within the area is not known, but wells drilled for 
natural gas a few miles to the west of the area show 20 feet 
of sandstone present. No wells have penetr ated this rock, so 
that its water - bearing properties are not definitely known, 
However, where it lies below the water-table this type of rock 
should form a good aquifer, due to its relatively high porosity . 

Manitoulin Member. This member does not outcrop 
within the area, but, as seen a few mi les to the west , it consists 
essentially of buff weathering , g,rey, magnesian limestone, in 
pP.rt argil l aceous, and disposed in even beds from 2 to 8 inches 
thick . The lower few feet show thin interbeds of soft grey or 
bluish grey shale from 2 to 4 inches thick. This rock underlies 
the glacia l drift in the no rthwestern part of Albion township, 
and is about 25 feet thick. 

Small au9.ntities of water can be expected to occur· 
along bedding pl anes and in so lution cavities in this rock, but , 
af none of the wells examined penetrates this member, little 
definite information is available re garding its water-bearing 
properties. 

Cabot Head Member. This member consists typically 
of red, green, and grey sha les, sandy dolomite, shaly dolomite 
and ferruginous limy beds . It does not outcrop within the area , 
but can be seen in the railway cut at Limehouse a few miles to 
the west . It underlies the glacial drift only in the extreme 
northweft part of Albion tov.rnship and is n. t least 40 feet thick. 
The shales do not form good aquifers due to their fine-grained 
texture, and the calcareous beds are few and too thin to hold 
much water . None of the wells e~amined penetrates the Cabot 
Her:td beds, but they a r e not thought to be an important source 
of water in the area . 

Lockport Formation 

The Lockport formation consists of magnesian limestone 
and dolomite, commonly light grey to bluish, fine to coarsely 
crystalline, in pl a ces ouite porous, and disposed in beds from 
2 to 4 feet thick, with both thicker and thinner beds locally 
deve loped . Jointing is gener a l throughout the formation ; it is 
commonly vertica l but very irre gular. '"feathered surfaces may 
Fhow joint cracks as much a s e. foot wide . These rocks may be 
seen in the extreme northwest part of Albion township, where 
they constitute the upper, cliff-forming member of the Niagara 
escarpment. The formation is perhaps 150 feet thick, with only 
the lower 50 feet occurring in the area of this report . 

Appreciab le quantities of water may occur in joint 
cracks, in solution cavitie2, and along bedding planes in this 
formation. We lls encountering these openings yie ld sufficient 
water for farm requirements. Numerous Gprings issue a t the 
base of the Lockport formation where the contact with the under­
lying i mpervious Cabot Head is exposed by the topography . Some 
of these springs a re reported to flow as much as 3,000 ga llons 
an hour . 

Unconsolidated Deposits 

During the Pleistocene or glacial epoch, great a ccumulations 
or-ice formed at various centres in northern Canada. This ice moved 
out in a ll directions from these centres and covered large regions with 
what has been called the continentalJice-sheet. As the ice advanced, it 
picked up great quantities of loose rock debris, which was deposited when 
the ic~~lly melted . This material is unconsolidated , and is commonly 
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called g lacial drift. The ice-sheet advanced and retreated 
several times and on each r etr eat l eft an a ccumulation of drift 
on the surface over whi ch it passed . 

The a rea was entirely covered by one or more continental 
ice-sheets during Pl eisto cene time , and the final retreat of the ice 
left the bedrock surface cove red t o a variable depth w,i..th a mantle 
of glacia l drift . This drift , toE;ethe r with flood plain depoai ts 
of a lluvium, constitutes the unconso lidated deposits iri the area . 
Mos t of the g l acia l drift c ons ists of boulders and pebbles of 
various compositions and sizes embedded in a matrix of clay to 
fo r m a more or l ess impervious mass known as boulder clay . Irregu larly 
inte rmi ngl ed with this impervious mass , and also l y ing above , be low, 
and be t ween successive boulder-clay sheets , a.re beds, pockets , and 
l ense s of sands and gr ave l s that fonn the water-bearing members or 
a qui fe r s of the drift . The following types of unconsolidated deposits 
occur in the s.rea : (1) ground moraine ; ( 2 ) termina l moraine ; ( 3 ) kame 
mor aine ; ( 4 ) outwash sand and gr ave l; (5) blacial - l ake deposits ; 
( 6 ) interglacial deposits; and ( 7) a lluvium . 

Ground Mo r aine . This type of gl a cial drift is chiefly 
boulder clay laid dovm a t the base of the ice- sheet , and consis ts 
of a heterogeneous mixture of cl ay , boulders , and pebbles encl osing 
irregul arly distributed l enses and pockets of water-laid sand and 
gr ave l . 

Po r e spaces i n the bou lder clay a r e very small, and 
much of the contained water is not r ecoverable through wells . 
However , whe r e the clay is sandy , small domest i c supplies may be 
obtained from it , and l a rger supplies, for industria l or municipa l 
purposes , can be expe cted from the included lens es and pockets of 
sand and gravel . 

At most pl a ces in the ground-moraine a r eas , water is 
obta ined a t depths of about 40 feet or l es s , but owing to the 
heterogeneous cha r a cter of the deposits , it is not possible to 
predict th e depth a t which water may be encountered in any particu l a r 
loca lity . 

Termina l Mora ine . Part of t he load carrie d by the 
continenta l ic e- sheet was dropped at i ts front or :margin during 
pauses i n the general retreat of the mel ti ng gl a cie r . This l<;>ad 
consisted of rra teri-1.1 gathe r ed during the advance of the ice-Sheet , 
and was deposited as a mixture of boulder clay, silt, sand , and 
gr ave l . Streams f l owing from the melting ic e carri ed away o. l a r ge 
p~rt of the si lt, sand , and f i ner gr ave l , l eavins chiefly compacted 
boulder clay and heaps of lo ose boulders as terminal moraine . In 
general , sucl1 material carries very litt le recoverable water , except 
where small lenses of saud or gravel are present . 

Kame Mo r aine . The hi lly region in the extreme north 
part of Markham and Vaughan townshi ps is composed of boulder clay, 
sand , and gr ave l . Exposures show in r oad cuts a t or near the tops 
of the hills; some of these a r e of sand , others of boulder clay . 
At one p l a ce a 6- foot l aye r of boulder clay overlie s well - bedded 
sand , and wedges out southward; it is overlain by still mo~e sand . 
This hilly area pr obab l y represents a t e rminal moraine, the s and 
and gravel be ing a mixtu r e of outwash and krune depos its resulting 
from loc a l r eadvances of the i ce- front during its general retreat . 

The typical terminal mo r a ine pa. rt of the hil l y region 
contains f avourabl e aquifers at depth , but shallow wells do not , in 
general, y i e ld adequate supplies . Water is obtained at depths of 
from 38 t o 150 feet , with the deeper wells producinf; the more permanent 
and larger suppli es . In the sand and gravel areas, however , where the 
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deposits r epresent outwash and kame conditions, domestic supp.lies a re 
obta ined within about 17 feet of the surface . 

Outwa sh Sand and Gravel. Sand and gr avel ca rried out 
from the front of the me lting ice- sheet and deposited on plains at 
or near such a front may form important aquifer s . These deposits 
are porous , a nd readily absorb r a in falling upon them . If they 
r es t on imperviou s clay , wh i ch would pr event downward percolation 
of the water, they may become saturated to withi n a few feet 
of the surfa ce . Shallow wells i n such deposits can be expected 
to yield adequate domestic supplies . I f the deposits are thick 
and conta in extensive gr avel l enses , they may yi e ld supplies 
sufficient for industria l or munic ipal uses . 

Gl a cial-lake Deposits . These deposits include the 
silt, sand , and gr avel depos i ted in gl ac i a l Lake Iroquo is. Most 
of the deposits consist of fine sand and si l t , wi th the gr ave l 
occurr ing in the form of bo.y-rn.outh bars . The sandy deposits 
va r y from a thin veneer to at 108.st 10 feet in th ickne ss ; the 
gr ave l deposits reach a thickness of 40 feet . Such aepos its 
a r e very porous, and will yie l d their water free l y to shallow 
dug we lls. 

Interglacial Deposits . These depos its are exposed in 
Scar borough G.nd Pickering townshfps , a l ong the shor e of Lake lmtario, 
where they consist typica lly of strati fied sand overlying a grey, 
peaty clay . The clay is almost impervious and very little wate r 
can be expected f rom it. The stratifi ed sand , however , doe s 
contain water, and springs issue from t he contact of the sand 
and under l y ing clay in the cliffs ::i. long Lake Cntario . Unl ess 
the sand i s so fine as to par t l y clog wel l s that a r e dug or 
drilled in it, a f~ ir suppl y of wate r should be obta ined . 

Alluvium . Alluvi a l deposits consist of clay , si l t , 
sand , and gr ave l l aid down as f lood- pl ain deposits a long the 
valley bottoms of many streams . Loca lly these depos its may 
become ver y extensive . The water-rJe«n ing properties of a lluvial 
deposits ar e variab l e , but , in gener ql, such deposits f orm 
favourable aau i fers . They Rre porous , ~nd readi l y y ie l d a 
p9.rt of their contained water, a l thoue;h, in places the ir 
porosity m.qy be gr eat l y reduced by the presence of fine silt 
and clay . Thi s type of deposit may be expected to yield moderate 
domestic supplies through shallow wel l s , and l a r ge r supplies 
if the deposits a r e extensive . 

WATER ANP.LYSES 

Both the kind and auantity of miner a l matter disso lved 
in a natura l wn. ter depend l a r ge l y upon the structure and chemical 
composition of the rocks wi th which the water has been in cont9.ct. 
Water may be polluted by organic matter or its de composition 
products. 

Two hundr ed and ei ght y sampl es of well water from the 
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a rea were ana l ysed for their mineral content in the laboratory of 
the Water Suppl y and Borings Section, Geological Survey, Department 
of Mines and Resources, Ottawa . The analyses are given in parts 
per million, that is, in parts by weight of the constituents in 
1, 000 , 000 parts by volume of water . No examination was made for 
bacteria, and hence a W":tter that may be termed suitable for use 
on a basis of its mineral content might be condemned by reason 
of its bacterial content. Bacteriological ana lyses are made by 
the Provincial Department of Hea lth, Toronto . As a rule, waters 
high in bacteria have been contaminated by polluted surf~ce water. 

The following minera l constituents include all that 
are norma lly found in natural waters in quantities sufficient to 
have sny practical effect on the value of waters f or ordinary 
uses . 

Silica (Sif'2) is dissolved in small quantities from 
f.l l most all rock:S:-""rt is not objectionable except in so far as 
it contributes to the formation of boiler scale . 

Iron (Fe) in combination is dissolved from many rocks 
as well as from iron sul phide deposits with which the water comes 
in contact. It may a lso be dissolved from well ca.sings, water 
pipes , and other fixtures in auantities l a rge enough to be objectionable, 
but separ ates as the hydrated oxid.e upon exposure of the water to 
the at-mosphere . Excessive iron in water causes staining on porcelain 
or enamelled ware , and renders the water unsuitable f or l aundry 
purposes . In the t able of ans. lyses ac companying this report, 
alumina is included with the iron and both are reported as the 
oxides . 

Ca lcium (Ca) is dissolved from almost a ll rocks, 
though in ~reater cuantities from limestone, dolomite, and gyp isum. 
Magnes ium (Mg) is similarly disso lved from many rocks, but 
particul arly from dolomite . These constituents impart hardness 
to water and are active in contributing to the format ion of 
boiler scale . The sulphate of magnesia (Mgfe'4) corr:Dines with 
water to form "Epsom sa.l ts", and renders the water unwholesome 
if present in l a r ge 9.rnounts. C'3.lcium salts in minor ouantities 
have no injurious effects. 

Sod ium (Na) is found in s ll natural waters in variou s 
combirui.tions, though its salts constitute only a small pa.rt of the 
tota l dissolved minera l matter in most waters in hur:iid re gions. 
Sodium salts may be present A.S a result of pollution by sewage, 
or of contamination oy sea WA.ter e ither directly or with that 
enclosed in marine sedirnents . No estimate of potassium. (K) has 
been made , and any th11.t may be present has been inc luded as 
sodium. ModArate quantities of these constituents have little 
effect upon the suitability of a ~~ter for ordinary uses , but 
waters containing sodium in excess of about 100 parts a million 
may reouire careful operation of steam boilers to prevent foaming. 
Wa t ers containing l a r ge quantities of sodium salts are injurious 
to crops 9.nd are , therefore , unfit f or irrigation . The quantity 
of sodium sa lts may be so 113. r ge as t o render a water unfit for 
near l y a ll uses . 

Sulphate (SC:14) is dissolved from deposits such as 
gypsum and sodium sulphate . It is also formed by oxidation of 
iron sulphides and is, therefore , found in mine waters . Su l phate , 
in combination with calcium and magnesium , causes format ion of 
boiler scale ; it a lso increases the cost of softening the water . 

Chloride (Cl) is a constituent of all natural waters 
and is dissolved in small quantities from rocks. Wa ters from 
wells that penetrate brines or salt deposits contain l arge 0ua.ntities 
of chloride, usually as sodium chloride (corrnnon salt) and less 
commonly as ca lcium chloride and magnesium chloride. Sodium 
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chloride is a characteri stic constituent of sewn.ge , and ~ny locally 
abnormal quantity suggests pollution from this source . However , 
such abnonnal quantities should not, in themselves, be taken as 
positive proof of pollution in view of the many sources from 
vrhich chloride may be derived. Chlorides impart fl salty taste 
to wn.ter, a nd if present much in excess of 300 parts a mil lion, 
render it unfit f or domestic use , 

The t erm "total dissolved solidc" is applied to the 
residue obtained vrhen ri. sample of vm. ter is evn.pora ted to dryness . 
·waters n.re considered high in di ssolved mineral solids when they 
contG.. in more than 500 parts a million . ·wat0rs containing up to 
500 part s a million may be accepted for domestic use.provided they 
are otherwise satisfactory, but a content of 1,000 parts a million 
does not prohibit domestic use if no better supply is ava ilable. 
Residents accustomed to the vm. ters me.y use those that carry much 
more than 1, 000 p8.rts a million of tofo.l dissolved solids without 
inconvenience , although persons not used to highly minera lized 
w'l ters would find them obj ection.i:i.ble. 

Hardness is a condition imp8.rted to ~~ters chiefly by 
dissolved calcium and magnesium compounds. It here refers to tho 
soap- destroying power of water, that is, the amount of soa.p tha:t 
must first be used to precipitate the 13.bove compounds before a 
lather is produced . The h'1rdnoss of W<J.ter in its origina l state 
is its total h.9.rdness, and is class ifien ns nperne.nent hc.rdness" 
and "temporary hardness" . Permanent hardness rern_ain:: after the 
water has been boiled . It is caused by mineral salts that cannot 
be r emoved from solution by boiling , but it can be reduced by 
treating the WB.ter with natural softeners , such as ammonia. or 
sodium carbonate, or with many manufactured softeners . Temporary 
hardness can be eliminated by boiling , and is due to the presence 
of bicarbonates of calcium and magnes ium. Wa ters containing lllr ge 
quantities of sod i um carbonate and small amounts of calcium and 
magnesium compounds are soft , but if the latter compounds are 
present in large ouantities the water is hi:ird. The following table1 
tr lr ' 

1 Thresh , J. C, and Beale , J . F ., ''The Examina. ti on of Waters and Wa ter 
f:upplies11

, London, 1925 , p . 21 . 

may be used to indicate the degroe 0f hardness of a water: 

Total Ha. rdnes s 

Parts per million Character 
0- 50 ••••..••.•.••.•..•..•• Very soft 

50-100 •••••••.••••••••.••••• Noder ately soft 
100-150 •••• . •.•.•..•••••.•••• Slightly hard 
150-2'0 •••••••••••••••••••••• Moderately hard 
2 00- 300 . .•.....•......•..... • Ifurd 
300 -?-- ••••••••••••• • •••••••• Very he.rd 

The water samples analysed were taken from depths 
of from 7 to 462 feet, and with 51 exceptions all are from glacial 
drift. They shovv little variation in either the total dissolved 
solids or the quantities of the individual constituents. As 
fa r as mineral content is concerned, the waters a re ouite suitable 
for domestic and stock purposes as well as for most industrial 
uses . Softening would be desirable for laundry purposes . None 
of the drift wn.ters analysed contains sufficient salts to render 
it injurious to crops and so unsuitable f or irrigation. 
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PART II 

ALBION TOWNSHIP,PEEL COUNTY,ONTARIO 

Physical Features 

Albion township is situated in the northeast corner 
of Peel county end has an area of approximately 91 square miles. The 
village of Bolton, the largest of a number of small municipalities within 
the township, lies about 25 miles northwest of the city of Toronto. 

The topography of Albion township can be divided into 
two distinct phyaiographic areas. The southern area consists cf a 
relatively flat plain sloping gently toward the south, whereas the 
northern area is more rugged and characterized by numerous sandy hills and 
ridges. The most prominent topographic feature is a steep rock escarpment 
in the northwest corner of the township. Mount Wolfe or ~.The Ridges", which 
occurs in the northeast corner of the township, constitutes a second 
prominent topographic feature·. The towns hip as a whole has a relief 
of more than 700 feet. The highest part is in the northwest corner where 
an elevation of 11 490 feet above sea-level is attained. The lowest part 
lies along the southern ba.indary and has an altitude of only ~50 feet. 
In some localities, the valley of Humber River, which traverses the 
township in a southeasterly direction, attains a depth of 125 feet and 
a width of half a mile. 

The greater part of the township is drained by 
Humber River and its tributaries. The Humber is a permanent stream with a 
width of from 10 to 50 feet; in its course across Albion township, n 
distance of 16.l miles, it falls 125 feet, having thus an average gradient 
of 7 .8 feet to the mile. Many of the smaller tributaries are dependent 
upon ground water for their flow and are dry or nearly so except at times 
of spring floods, or after heavy and prolonged rains. 

Geology 

Bedrock Formations. Albion township is underlain by 
five bodrock formations. The oldest of these formations, the Dundas, 
which underlies th:l glacial drift in the northe~st corner of the township, 
consists of grey and blue shale, thin sandy beds, and thin lenticular 
beds of limestone. The succeeding :Mee.ford formation underlies almo!]t 
the entire eastern half of the township. It con:iists of grey, bluish, ~ 
brownish shale, with thin layers of limestone, calcareous aandstone, and 
arenaceous shale. The Queenston formation, which overlies the Mee.ford , 
consists of red, in pa.rt sandy, shale, ond underlies almost the entire 
western half of the township. The Medina and Lockport formations underlie 
the extreme northwest corner of the township. They consist respectively 
of white, red, arrl grey sandstone; red, green, and grey shale; and 
argillaceous limestone, and of light grey and brownish dolomite, The 
prominent rook escarpment in this area consists of dolomite of the Lockp~rt 
formation. 
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Unconsolidated Deposits. The greater po.rt of the glacial drift 
in the southern half of the township is ground moraine. This consists 
chiefly of a heterogenous mixture of cla.y, boulders, and pebbles enclosing 
irreguh.rly distributed lenses e.llll.d pockets of water-laid sa.nd and gravel. 
A sma.11 area north of the village of Castlederg and another northeast of 
the village of Palgrave a.re also covered ~~th ground moraine. 

Three terminal moraines, which cover large areas in the 
central and ea.stern parts of the township, have been identified. The first 
is a well marked ridge that extends east from Palgrave and passes around 
the south side of Mount Wolfe . The material composing this moraine con­
sists predominantly of boulder cla.y with scattered pockets and layers of 
sand and gravel. A second terminal moraine extends east from the village 
of Mono Road a.cross the to·wnship through C"'.stlederg. The relief of this 
moreine is not as rugged as that of the first. The material consists of 
boulder clay with irregular beds of sand and gravel occurring e.t various 
depths in the clay. A third terminal moro.ine extends southwest from the 
village of Bolton across the south pe.rt of the township. The relief 
of this I'.\Oraine is so slight that in places it is difficult to distinguish 
it from ground moraine and the materials forming it do not differ greatly 
frcm those of the grrund moraine, b eir:g predominantly boulder clay and 
c~ scattered deposits of sand and gravel. A large terminal 

moraine, composed mainly of bouldor clay, also occurs a.t the base. of the 
escarpment in the northwest corner of the township. Its origin ma.y be 
pe.rtly due to the damming effect of the rock escarpment on the material 
carried southward by the continental ice-sheet. 

A large area in the north part of Albion township is 
covered with glncinl outwa.sh and krune deposits. These deposits consist 
mo.inly of irregulm- ::enses of clo.y, sand., quicksand, and gravel , which 
have been sorte1 by running water so that the fine nnd. course !'laterials 
have been &epara.ted . This sorting action has produced deposits of high 
porosity, and in the coarser material, high permiability. 

Alluvial deposits of clny, silt, sand, nnd gravel occur 
along the flood ~lain of Humber River, end in places, along the flood 
plains of Centreville and Lindsay Creeks. The deposits nre thin, nnd 
a.re unimportant as sources of ground YJ'f'.ter. The mnteria.l is derived mainly 
from the rev.10rking of glncinl drift. 

The following table indicates the minimum thickness of 
drift at several localitiesr 

1 Depth 
Well No. Concession Lot (Feet) Aquifer 

' ' 
1 I l 402 shale 
5 I 7 98

2 
shale 

9 I 17 5252 she.le 
15 I 20 ~no2 

3 I 33 162 shale 
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,.-
: Depth 1 Well No. Concession Lot (Feet) Aquifer 

2 I 37 202 limestone 
1 II 1 42 shale 

19 II 5 452 shale 
2 II 6 1002 sho.le 
1 II 16 104 so.nd 
7 II 34 1282 drift 
4 III 1 55 sho.le 
2 III 6 198 gravel 

13 III 20 32.02 s and o.nd gr8.vel 
3 IV 1 25 shale 

12 IV 5 1752 shale 
10 IV 8 285 sand and grr..vel 
11 IV 14 261 2 shale 

1 IV 31 247 drift 
1 v 1 26 drift 

11 v 5 1802 sho.le 
3 v 7 1552 shale 

14 v 14 154 sand 
1 VI 1 40 
8 VI ,. 3 227 sand 

20 VI 8 139 sand 
11 VI 14 165 snnd 
13 VI 20 240 

l VI 26 160 gravel 

:')~ ~H 4 2002 sho.le 
9 131 gravel 

11: VII 19 270 2 shnle 
.3 VIII 9 1962 sho.le 
5 VIII 13 266 gravel 

16 VIII 20 230 2 shale 
9 VIII 29 212 ·: sa.nd and gr~vel 

1) lX 18 2552 sho.le 
10 lX 23 280 drift 

4 lX 27 132 sand 

1 
Well numbers used in this report r efer to those wells on whi ch do.ta h~ve 

been compi l ed ,as indicated on po.ge 2 of th.is report. 

2 
To bedrock. 

Water Supply 

Exeept for a few localities in the south, where the glacial drift 
is thin, Albion township is well SU}Pliod with ground wate r for domestic 
and stock purposes . About 75 per cent of the wella are of the dug type and 
about 77 per cent are supplying water from a depth of 4') fe et or less. 
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A survey o:f the well records shows i:hat about 76 per cent of the wells havo 
a permanent water supply sufficiont for the present demands made upon themJ 
the remainder constitute dry holes, wells that go dry periodioully, and 
wells that went dry as a result of the last period of extremely dry weather 
( 1931-1936). 

Of the 835 wells and springs known to occur in Albion town­
ship, 752 obtain their water from glacial deposits ond the remaining 83 
from the underlying bedrock. In describing the principal water- bearing 
beds in the glacial deposits, no account is token of their age with rospect 
to the successive advances and retreats of the ice-sheet, as the water­
bearing properties of the aquifers seem to be independent of their 
position within the drift. 

Sand and gr avel pockets o.nd lenses within the glacial drift, 
as well as outwa.sh sands and gravels an.a porous beds lying bet-iveen successive 
layers of boulder clay, are the chief sources of ground water in tho town­
ship. In most wells, the statements of owners and drillers as to the 
character of the aquifer were accepted . In som~ wells , the principal 
aquifer is listed as glacial oluy, ma.teria.l that yields little water . In 
wells of this type, where the yield is considerably greater than should be 
expected, it is possible that the glacinl clay may be mixed with sand or 
even consist of fi ne sand or silt with a pore space large enough to yield 
at le~st pnrt of its water. 

The ground mora.ine deposits of boulder clay with lenses of 
s and and grnvel , which cover most of the southern pa.rt of the township, 
yield o. f air supply of wnter . Wells obtaining their water from a. sand or 
grnvel bed i n the boulder clay are the most satisfactory, and usually have 
a permanent supply. On the other hand, wells that are dependent entirely 
upon the boulder clay for their water are not satisfa.ctory. Because 
of the slow yielding property of the boulder olay, these wells can be 
depleted very rapidly a.nd require o. considerable time to replenish them• 
selves. 

The wuter-bearing properties of the terminal moraine 
deposits in Albion township do not differ greatly from those of the ground 
moraine. The most satisfactory water is obtained from dug wells that 
have intercepted a lens of sand or gravel in the boulder clay. 

The glacial outwash and kame deposits, which cover a lRrge 
area in the northern part of the township, a.re a. good source of water . 
These deposits generally com ist of irregular lenses of cla.y, sand, quicksand, 
and. gravel. The clay and quicksand no.y ccnta.in considerable water , but 
the clay does not yield water freely to wells, and the wo.ter-ben.ring quick­
so.nd flows bodily into wells and, is, ther efore, to be avoided ns a source 
of groo.nd water. The coarser sand and gravel yield their water freely, 
o.nd large cµa.nti ties are obtainable from them in many placeG . Drilled 
wells employing wells screens are best for .obta.ining a. satisfactory 
supply of ground water from these deposits. 
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The alluvial deposits in Albion township are not an i~portant 
source of water as they are quite thin, aniJ except for a few localities 
along the flood plain of Humber River, consist largely of clay and silt, 
which yield their wnt or slowly. 

The shales of the Meaford and Queenston formations, which 
underlie a large part of Alb ion township, are not a good source of ground 
water , although 73 wells ar e known to be deriving their water from them. 
Many of these wells are in the southern pnrt of the t ownship where the 
glacial drift overlying the bedrock is thin. The depth of these wells 
varies from 20 to 168 feeto The water fro m the shallow wells is usuo.lly 
s utisfactory, but tho.t from the deeper wells contains a large runount of 
sodium chloride (co:mnon salt) , which r enders it unfit for domestic use. 
In thos e areas mer e fue bedrock is overlnin by a th::.c1c r-tccumuln.t i.:in of 
glacia.l drift, drilling into the bedrock in s enrch of water is not 
recommended . A sufficient supply of wate r satisfactory for most domestic 
purposes may be obtained f r om the r ock whe r e it occurs near the surface, 
but the supply will be smal 1 and might r eadily be affected by drought . 

The Lockport formation, which underlies the glacial drift 
in the northwest corner of the township , is a good source of gr ound 
water. Ten wells and springs in Albion township are known to derivo 
thei:::- water from this souroe . Although the dolomitic rock , which 
constitutes this for:rna ti on, is not sufficientl y porous to form a water­
bearing bed , a large amount of water is derived fron bedding and joint 
plones ~nd from solution channels in the rock . Abundant springs along 
the sides of the escp..rpment yield from 50 to 31 000 ge.llons of ground 
water per hour . The water is very hard , containing much co.lcium carbonate 
in solution . However , it is suitable for all ff'.rm needs . 

About twenty-four wells in Albion township are flowing­
crtesian. They all occur in an area about 4 miles long and 1 mile wide , 
extending en.st from the vill age of Sandhill to a point 1 mile e£\.st of 
Macvilleo The wells , whose depths rang e from 10 to 160 feet_, derivo 
their ~~ter from beds of sruid and gravel overlain · by boulder clay. 
These beds are thought to ·be continuous, and to e~tend north-;mrd into the 
terminal moraine, which would act as the i ntake area for the ~ter. The 
possibilities of obtaining further flowing- o.rtesian wells in this 
area appear to be good . 

Springs are f r:drly numerous throughout Albion township . They 
occur chiefly where po rous a.and and gravel beds or lenses resting upon 
boulder clay are exposed by natural slopes or streaI!l valleys . In general, 
they ar e no~ an important source of gr ound wat er, although in places they 
supply both sto ck end domestic demands. Many of the springs , especially 
those that draw their water from porous beds of limited extent, yield an 
intermi~tent flow . Several springs, some with a comparatively large 
yield , issue from the base of the escarpment formed by the Lockport 
dolomite in the extr eme northwest c orner of the township . These spri:ugs are 
permanent, end form the source of several sm.~11 creeks in tho area . 
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Village Supplies 

Bol ton . The village of Bolton derives its water supply both 
from privately owned wells and from a municipal water works. The privately 
ovmed wells are shallow, dug wells , which derive their water from alluvial 
deposits in the flood plain of Humber River . The supply is not l~rge, but 
is sufficient for dcmestic reeds , The municipal wn.ter supply is obtained 
from a. 313-foot well, which is deriving its water fror1 glacial drift. The 
yield of this well is approximately 21 500 gallons per hour . 

The villages of Caledon East , Mono Mills , Palgrave , nnd 
Sandhill all derive their water from privately owned wells . 

Conclusions 

This investigation warrants the following cGnclusions: 

1. Except for a few localities, the ground~water supplies of J.lbion 
township are adecpate for domestic, stock, and municipal purposes . 

2. Precipitation is sufficient to furnish the ground water. In times 
of drought or during extended p:iriods of decreased rainfall, annual 
consumption may be greater than annual recharge, resulting in a 
lowering of the water-table . Some wells may go dry at such times, 
and it may be necessary to deepen those wells oo affected, 

3, The source beds of ground water in glacial drift are lenses and 
pockets of gr avel, sand, quicksand, and sandy clay. 

4 . The water-bearing beds in the glacial drift are irregular in size 
as well as in vertical and lateral extent , 

5. The que.nti ty of water recoverable from a well depends upon the 
porosity, thickness , nnd extent of the aquifer penetrated . 

6. Even though the water- table may occur within a few feet of the 
surface , the type of rro.terial encountered at that depth may 
yield its water so slowly that wells in it are not satisfo.ctory. 

7. It is possible to obte.in ground water nearly everywhere in the 
township, but it is not alwA.ys possible to predict the depth 
at which favournble aquifers will be penetr ated. 

8 . Drilling into the bedrock underlying the glacial drift is not 
advised. Water recovered from this source will in al l probability 
be too salty for d~nes tic use . 

9 . The Lockport formation, whi ch underlies the extreme northwest 
corner of the tovmship, is a.n excellent source of water for 
domestic and f arm purposes . However , the water derived from 
this source is quite hard and nay not be sr..tisfactory for 
industrial us es • 
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