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FART I

INTRODUCTION

This report deals with the ground-water conditions of‘
part of an area in south~central Onterio investigated by the
Geological Survey. The work was begun in 1945 and continued ¢¢
1948, The entire area covers epproximately 1,600 square miles;
and consists of Rema, Mare, Thorah, and Brock townships, Ontario
county; Georgina, Gwillimbury North, and Gwillimbury Hast, York
countys Gwillimbury West, Tecumseth, #djala, Innisfil, Hsaza,
Tosorontio, Oro, Orillia South, Urillie North, end perts of

Vespre and Medonte townships, Simecoe county.l Similar reports

st

Lrhe material contained in Part I of this report refers to the
entire area comprising all the townships mentioned. Tho senoral
discussion of ground water is universally applicable. Part II
doeals speeifically with the ground-waber conditions of one town-
ship.

FYe. -

covering townships to the south of this area in York and Onterio

counties have already been publishedz.

- e -~ .

2§33_Water Supply Paper Nos. 284, 28b, 287, 288, 289, 200, 293,
294.

rovosipe e b P

The water supplies throughout the entire arcea arc derived
mainly from ground water and are in many cases inadequate. Tho
present report is an attempt to assemble the data in a form that will
be useful to well drillers, farmers, municipal authoritius, and
others interested in obtaining new or additionnl weter supplies,

This roport does not contein o record of every well in
the area.. In some instances the information was not obteinable
where wells hed been ebandoned cnd no records kept, or the wells

were dug or drilled before the present owners geined possession of
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the property. In other insbtances where the wells worc closoly
spaced, as in.villages end summer resorts, only o representative
number of wells wore surveyed. However, rocords wero obtained on
sufficient wells to depiot the ground-water conditions,

Ls ground woter is directly rcloted to goology, both
bedrock end surficial deposits were studied and mappeds £ll oveile
able information pertaining to some 8,450 wells was recorded cnd {
323 water semples were collocted for analysis. Re Be Deane mapped
the surficial geology, and clso direectod the collcotien of water
data, J. F. Coley studied the bedrock formations end aided in tho
orgonization of the worke Dr, Deanc wns ably assisted in the ficld
by E. Kostener in 1945; %, Be Owen, J. L. Elson, and R, R. 5, Miller
in 19463 E, C, Halstead, W. Pring, D. Ko Erb, and R, K. Mudford in
1947; ond E, I. K, Pollitt, Le L. McGregor, K. E, Turner, R. C., Nolson,
end D, H, Henshaw in 1948,

Thenks are here extended to the farmers throughout the
areo. for their co-operation and willingness to supply informotion
regarding their wells, Valucble assistance was given by the well
drillers and by seversl municipasl suthorities who willingly supplied
all avallable daﬁa.

‘ To He C. Rickaby, Deputy Minister of Mines for Ontario,
end R. B. Herkness, Ontario Natural Ges Commissioner, thanks cre

hero expressed for their hearty co=operation in the work,

Publication of Results

The essentiol information pertoining to ground-wnter
conditions is being issued in reports covering each township in the
area, and township authorities will be supplied with the information

covering their respective townships. In addition, pertinent data on



-3-

each well have bocn compiled, end may bo obtalned from the Chiof
Geologist, Geological'Survoy of Canada, Otbtawa, When requostingf
such additional information, the applicant should clearly statc
the oxact locetion, giving the lot end coneession, of the distriect
ebout which date are required.

With cach roport is e map consisting of two figuros,.
Figure 1 shows the glacial deposits snd the bodrock formetions, and
Figure 2 shows the position of all wells for which records are
avalleble, the class of well et each location, topography, and bod=
rock surface contours,

The well records ere compiled from datu obtained by
interviewing farmers and drillers, and in many coscs the accuracy
of the records depends on the memory of the farmer or driller,

Tho wells are tabulated by lots and concessions in the townships,
end the totel depth of the well, depth to the water level, and,
where possible, the depth at which the water=bearing horizon occurs
are all listed. Wherever possible data were checked by plumb=line
measurcments to the nearest foot. Thoe general cheroacter of the
wator is stated, end the use to which it can bé pute Tells from
which samples were teken for anaslysis are indicated on tho well-
rccord shests, An idea of how much water o well can be eoxpected to
yiold is suggested by the number of stock (cattlo and horses only)
that can be watered from it, One head is assumed to consume betwcen
8 and 15 gallons of water a day. Unless followed by the word "only"
the figure for the number of stock watered is not necessarily the
maximum yield o? the well, but simply the greotest amount that the
present user has required, The word "only" indicates that the figure
given is the maximum yiold of the woll.

| To obtain the position of an aquifer at any given point,

the elevation of the point should be determined from the surface
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contours on Figure 2 of tho map. Llevations of adjacent wclls may

be found in the well records and the depth to the aquifer cen usually
be determined from them. By comparing elevations, the depth of tho
equifer below the unknown point may be estimated. This method is
particularly aeppliceblc to bedrock wells, but may not be successful
where information is too limited, or where the glacial drift is

thick and of an irregular character, In such instancos a person
soarching for water should refor to the text for information on

the nature of the deposits in that arca, The thickness of drift

ot any place may be obtained by subtracting the clevotion of the

bedrock surfacc from the surfoce clevotion in Figure 2 of the map.

GLCSSARY OF TERMS USED

Alluvium, Reccont doposits of clay, silt, sand, gravel,
and other material in lake beds and in flood plains of modern streeams.

Aquifer, A porous bed, lens, pocket, or deposit of
material that transmits wabter in sufficient quantity to sabisgy
pumping wells, floving artesien wells, or springs.

Bedrock, Bedrock, as here used, refers to congolidated
deposits of shale, limestone, dolomite, sandstono, grenite, or
granite~gneiss that underlie and are older than the glceial drift,

Contour. A line on a map passing through points that
hove the seme eleveation above sea=level,

Continental Ice-sheoet, The great ice-sheet that covered

most of the surfoace of Ceanada meany thousands of years agoe.
Escerpment., A cliff or relatively steep slope, usually
of bedrock, separeting two level or gently sloping corces,
Flood Ploine. A flat part of a river wvalley ordinarily

above water, but submerged when the river is in flood,
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Glacial Drift, A general term that includes all the

loose, unconsolidated materials that were deposited by the ice=
sheet, or by the wabters associated with it. Clay containing
boulders usually forms a large part of the glasial drift in an
area, and is called till, and is not to be confused with the more

general term glacial drift, which occurs in the following forms:

(1) End (Recessional) Moraine. A ridge or series of
ridges, usually of sandy or boulder-clay till, that was laid dovm
ot the margin of a moving ice-sheet, The surface is characterized
by irregular hills and undrained basins,

(2) Keme Moraine. Similar in origin to an end moraine
except that the material is assorted send and gravel, The topography
is similar to that of en end moraine.

(3) Ground Voraine., A sandy or boulder-clay till plain
deposited beneath the ice-sheet, The topography mey vary from flat
to gently rolling,

(4) Drumlin. A ridge~like, or smooth, ovel hill
composed mainly of gleecial till, which has its long axis perallel
with the direction of ice movement et that plases. They scldom are
found singly, usually in groups or 'fields?,

(8) Ice-block Ridge. A sinuous, branching, or elliptical
ridge from 4 to 8 feet high, composed of sondy tille Small swanps
or ponds‘are usually found within the elliptical ridges or between
the sinuous types,

(6) Kamé. An isolated mound or conical hill composed
of stratifieq sand and gravel deposited in a erack or crevasse within
the ice or in o depression along the ice front.

(7) KXeme Terraoce, Flat, discontinuous deposits of
assorted sand and gravel deposited in woter at the front of a gleccier.

Generally found along the sides of wvalleys,
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(8) Outwosh. Sond and grovel pleins or doltes formod
by streams that flowed from the continental ice-sheet.

(9) Esker. Long, sinuous, sometimes discontinuous,
ridge of assorted send and gravel deposited in o gloeiel stroem
that flowed beneath the continentel ice-sheet,

(10) Locustrine or Glacielelako Deposits. Sand, silt,
and clay deposibec in glaciel lakes during tho rctroat of the ice-
shoot,

(11) Bay-mouth Bere A ridge of assorted sond and
grovel formed across the mouth of a glecinlelnke bay,

(12) Bocch Ridges A ridge of assorted scnd oand grovel
formod perallel with, and close to, the shoreline of a glacicl loko.

(13) Spit. A ridge of ossorted sond ond gravel
extending out from the shoreline of o glacial lcke,

Ground Vater. Tho subsurfnece wnter in the zone of

saturation below the water=-tablo,

Hydrostotic Pressure, The pressure thot couscs woter

in o well to rise above the point at which it was first encountercd

in the well,

Impervious or Impermcables Beds of such meterial cs

fine clay or shale are considered to be impervious or impermeable
when they do not permit the perceptible pesscge or movement of
ground water.

Pervious or Permecble. Beds are pervious or permenble

whon they permit the perceptible passage or movement of ground woter,
as for exampls porous saonds, gravel, and scndstone.
Porosity. The porosity of =« rock is its property of

conteining interstices or wvoids,
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Preeglacinl Land Surface. The surfoce of the lond os

it existed before the iccesheet coverced it with drift,.

Recent Deposits. Deposits that have been lzid down

by the avrncies of wabter and wind since the discppecrcnce of the

continental ice-sheet; for excmple, elluvium in strecm wvnlleys,
Shoreline, A continuous, or discontinuous, steep

slope or bluff that indicctes the former mergin of o glecial lcko,

Unconsolidated Deposits. The loose meterial overlying

the bodrock., It consists of Glacial or Rocent deposits of boulders,
gravel, sand, silt, or clay.

B Woter=toble, The upper limit of the port of the ground
saturated with water., This may be near the surfoce or meny feot
below it, A waterwtable is scid to be perched when o zone of
saturoted material is held above the moin weter-table by o zone or
zonos of impervious -material.

Wells, The term refers to any hole sunk in the ground

by any means for the purpose of obtaining woter. If no water is
obtainsed they arc referred to os dry holes, Wells yielding wator
ere divided into four closses:

(1) Flowing Artesian ¥Wells, Wells in which the wotor
is under sufficient hydrostetic pressure to flow ebove the surfoce
of the ground at the well,

(2) Non-flowing Artesien (Subertesian) Vellse. Wells
in which the water is under sufficient hydrostatic pressure to
raise it above the level of the nquifer, but not cbove the level
of the ground at the well,

(3) Non-crtesion iells, Wells in which the woter does
not rise sbove tho water=table or the aquifer.

(4) Intormittent Noneartesisn Wolls. Wells thet are

generally dry for a part of each yeor,



GENERAL DISCUSSION OF GROUND WATER

Almost all the water recovered from beneath the earth's
surface for both domestic and industrial uses is meteoric water,
that is, water derived from the atmosphere, Most of this water
reaches the surface as rain or snow., Part 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 indireectly through
transpiration of plants; 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 topography. Iore water wiil sink into sand and
gravel, for example, than into clay, and if the region is hilly and
dissected by numerous streams, more water will be immediately drained
from the surface than in a relatively flat area. Light, continued
precipitaéiOn will furnish more water to the underground supply
than brief torrential downpours, during which the run=-off may be
nearly equal to the precipitation. Moisture falling on frozen ground
will not usually find its way below the surface, and, therefore, will
not materially replenish the ground-water supplies.' Light rains
falling during the growing season may be wholly absorbed by plants.
The quantity of moisture lost through direct eveporation depends
largely upon temperature, wind, and humidity.

Because of the large consumpbtion of ground wobter in
settled areas, it may seem surprising thet precipitation cen furnish

an adequate supply. The average monthly and annual precipitotion in
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inches at Orillia, observed over a period of 38 years, is as

follcws:l

lDa'ba from Climatic Sumaries for Selected leteorological Stations
in the Dominion of Canada, Vol. 1, lleteorological Division, Department
of Transport, Canada.

Jan, Feb, Mar, Apr., May June July Aug. Sept. Oct,., Nov., Dec. Annual
RaB3 2,21 2,00 1,95 2,68 2,80 2,79 2,56 3,09 3,16 3,40 2,99 32.26

¥hen it is borne in mind that a layer of water 1 inch deep over an
area of 1 square mile amounts to approximately 14,520,000 imperial
gallons, it will be seen that each year some 468,400,000 gallons
fall on each square mile in the Orillia area, If we estimate that
only 10 per cent of this, namely 46,840,000 gallons per square mile,
is contributed to the underground supplies, it seems reasonable to
conclude that precipitation is adequate to furnish ample supplies of
ground ‘iater to the area, particularly when estimates based on per
cap ita consumption show it to be only about one-tenth of the annual
recharge as shown above. However, several factors complicate the
problem,

The annual precipitation within the area varies considerably
from place to place and from year to year. The precipitation at
meteorological stations within the area is given on page ll. It
will be seen that in 1946 and 1948 it was less than in 1945 and
1947. DMore water is used during the summer months when, in
general, there is less precipitation; in Barrie and Orillia up to
2,000,000 gallons per day is used, Shallow dug wells may become
dry due to a lowering of the water-table, which may result from
periods of drought, excessive rain run-off on cleared land, and
wastage of water, particularly by unnecessary artesian flow,

In most regions of the world where precipitation is

effective, there is an underground horizon known as the ground-water
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level or water~teble, which is the upper surface of the zone of
water-saturetion. Water that sinks into the grouwnd finds its way
downward to where it either reaches this water-table or cowmes in
contact with an impervious layer such as clay or shale. Such a
layer may stop further downward percolation, resulting in perched
water. If the water~-table is at or near the surface, thore will
be a lake or swemp; if it is cut by a wulley, thare will be a
stream in the valley.

All soils and rocks are to some degree porous, that is,
the individuael grains or particles of which they arc composed are
partly surrounded by minute open spaces or pores. Water stored
within the soil and rocks fills these specess A clay or o fine=-
grained rock such as shele, or limestone, may have such smell pores
that the contained water will not flow readily, Such meterial is
considered impervious and wells sunk in it may obtain little or
no weter. Material with lerger pores, on the other hand, rcadily
yields its water to wells and beds of it ore called water-bearing
beds or aquifers. Sand, gravel, end porous sandstone form good
aguifers, & clean gravel being onc of the best as it is sufficiently
porous to yield its water freely. In places, limestone may contsin
solution channels or cracks through which the water can pass ond
thus be a good aquifer,

Many shallow wells that derive their water from just
below .the water-table become dry beceuse of lowering of the water=
table below the bottom of the wells So long as the annual recharge
is equal to or greater than the loss through consumption and under=-
ground drainage, there will be no permanent lowering of the watertable,
and hence wells sunk below this level will have a permanent supply.

If, however, the annuel precipitation were to decline over a period
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of yeors, the quantity of water availeblc for recherging the underground
supply would necesserily decroase, ond if it were to decrease to a
point where loss through consumption and underground droinage wos
greater than the annual recharge, the level of the woter-table would
be lowered and wells would go dry.

Although springs are utilized in some parts of the area,
the chief method of recovering the ground woter is by means of wells.
Two types of wells ore in common use, ncmely, dug wells and drilled
wells, the former outnumbering the latter. Sand points, or driven
wells cre used in certein locelities. In places where the aquifer
yields its water slowly, dug wells, because of their greater storage
capacity, esre more satisfactory then drilled wells. However, if proper
_precautions are not taken, dug wells ore more likely to become con-
teminated by polluted surface waters, especianlly in barnyards. Ground
weter for industrial and commerciel uses, where larger quantities are
required, is commonly obtained from the deeper drilled wells., When
drilling such wells, the shallow and unsatisfactory supplies cen be
cased off and drilling continued to where adequate supplies are
encountered,

The wells have been classified as artesian and non-artesian,
and artesian wells are further subdivided into flowing ertesian end
non~-flowing oartesian, A fourth class, called intermittent non-artesim,

comprises those wells that dry up periodically,
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DESCRIFTIONS OF FORMATIONS AND THEIR WATER-BEARING PROPERTIES

Bedrock Formantions

The bedrock formations that underlie the area are listed

in the following teble:l

1Caley, Je Fot Geology eand Economic Minerals of Canada, 3rd
edition; Geol. Surv,., Conada, Econ, Geol. Ser. No. 3, p. 163 (1947).

Table of Formations

7.

Period Formation Thiockness Lithology
(feeb)
Queenston 349-400 Red, in part sandy,
shale
Meaford 120 * Grey, bluish, and

brownish shale, with
thin leyers of lime- -
sone; calcoreous sond=-
stone and arencceous

shaloc
Dundes 250% Grey snd blue shale; thin
Ordoviecian sandy beds; thin,

lenticular limestone beds

Gloucester Dark grey to nearly
(Blue Mountein) black, slightly
end Collingwood 100-250 bituminous shale
Cobourg and Chiefly grey limestone,
Trenton in places dolomitic end
550 shaly; red and green
Leray Lowville shale, sondstone, and
and Pamelia erkose locally found
ot the base )

Granite and granite-
Precambrian gneiss; altered
volcanic oand sediment-
ary rocks
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Precsmbriocn. These rocks consist of granite, gronite=-
gneiss, end nltered volcanic and sedimentary formetions that underlie
the Palaeozoic sediments unconformably., They are not an important
source of water in the area except in the northern parts of the
counties of Simcoe, Ontario, ond Victoria, where the water occurs
in joints and fissures. Where these rocks lie close to the surface
the water is poteble, bubt where deeply buried by drift or Palaeozoio
strota the water is reported to be highly mineralized. Within the
area, the Precembrian rocks are exposed only in Orillia North and

Rome townships.

Pamelia, Lowville, Leray, Tfenton, and Cobourg Formetions.
This succession of Ordovigian s%ruta consists predominantly of grey
end blue-grey limestone and vories from a few feet thick in the northern
part of the area to ot least 550 feet thick in tho southern part. Red
and green shale, and coarse sendstone and arkosa; probably represcnting
the Pamelia formation, rest unconformably on the Precambrian rocks,
ond are exposed in parts of Rama cnd Orillie North townships, In
places these basal beds are missing and limestone or dolomitic lime=-
stone of the Lowville formation rests directly on the gronitic rocks,
Lowville and Leray strate are exposed in parts of Medonte, Orillie
North, Rema, and llare townships; elsowhere within these townships,
end in the northern part of Orillia South township, these two formations
underlie the drift, The grey limestone of the Trenton formation,
underlying the drift in more townships than any other formation, out=-
crops only in Mere esnd Thorsh townships. It underlies the southern
parts of Medonte, Orillie South, and Mora townships; all of Oro,
Innisfil, Gwillimbury North, emd Thorah townships; and the northern
parts of Tosorontio, Essa,Georgine, Brook, Gwillimbury West and
Gwillimbury Eest townships. The grey, argillaceous limestons of the

Cobourg formation is exposed only in Pefferlaw Brook in Georgina

township,.
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Weter found in these rocks occurs along the joint and
bedding plenes and in fracture and solution openings. The limestone
generally yields sbundent water, but in places is too fine grained
and compact to tronsmit woter freely. The coarsc sandstone or
arkose also contains a considerable quantity of weter., Whoere these
rocks lie close to the surfrce thoy generally contain potable water,
but where deeply buried by drift the water is cormonly highly
minerealized and may be unfit for domestic use.

Collingwood and Gloucester (Blue Mountain) Formationg. The

Collingwood formation, about 30 feet thick, consists of black shale with
'some limestone bands end is overlain by about 120 feet of thin, and
avenly bedded, soft, bituminous shale of the Gloucester oy Bluse Mpuntain
formetion. These strata are not exposed anywherc within the area, but
underlie the drift in parts of Gwillimbury Eest, Gwillimbury West,
Tecumseth, Essa, and Tosorontio townships.

Some water occurs along the bedding plenes of these strate,
but the quentity recoverable is smell nand the water saline.

Dundeas and Meaford Formations, The Dundas formation is

preveilingly o bluish grey, thin-bedded shale that weasthers to e

somewhat lighter colour. There is, however, some variation from
compact, blue, ergillaceous shale to buff or yellowish, silty, and
frequently erenaceous rocks Herd bands, both calcarcous end arenesceous,
ocour interbedded with the shale; they rarely exceed a foot in thickness,
the average being only e few inches, The formation is about 250 feet
thicke It is exposed nowhere within the area, but underlies the drift
in parts of Tosorontio, Adjela, snd Gwillimbury West townships end in
most of Teoumseth township., In this report the Dundas formation is

not seperated from the Meaford formstion, which consists of grey to

bluish and even brownish, fissile shale with interstretified hard
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loyers that very in composition from impure calcareous sandstone to
rather pure crystalline limestone. The Meaford formation is not
exposed within the screa but underlies the drift in AdJala township,

Woter occurs along the bedding aond joint planes of these
two formations, but generally thoy are not good sources as the weter
is saline ond not suiteble for domestic needs,

Queenston Formotion, The Queenston formation consists of

brick-red, thin-bedded, compect shale. It outcrops or underlies the
drift only in the western part of Adjnle township, The rock is a

poor source of water, which is commonly toc saline for domestic usa,.

Unconsolidated Deposits

During the Pleistocene or glacial epoch, great
accumulations of ice formed at various centres in northern Canade.
This ice moved out in all directions from these centres and covered
large regions with what has been called the continental ice=-sheet.
As the glecier advanced, it picked up grect quantities of loose
debris and bedrock, which was deposited when the ice finally melted.
This materiel is unconsolidated, and is commonly called glacial
drift. The ice~sheet advanced snd retreated several times, and on
each rotreet left an accumulation of drift on the surface over which
it passed.

In the northern part of the area the mentle of glacial
drift is thin or entirely absent, but increases in thickness towards
the south where it reaches a maximum of about 400 feet. The drift
is composed of: (1) glacial material deposited directly by the ice,
mainly as till; (2) glacio-fluvial material deposited in streams
flowing off the ice, mainly as silt, sand, and gravel; and (3)
glacio=lacustrine meterial deposited in lakes, mainly as clay, silt,

and send. This drift, together with Recent deposits of alluvium end
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swamp muck, constitutes the unconsolidated deposits in the aresa.
The 11} consists of boulders and pebbles of verious compositions
and sizes embedded in a matrix of sand, silt, or clay. If the
mabrix is silt or clay the till may be more or less impervious
to waters, Irregularly intermingled with an impervious till, and
also lying sbove, below, and between successive till sheets, eare
beds, pockets, and lenses of sand and grevel that form the water-
bearing members or equifers of the drift. The sand and gravel
deposits of glacio~fluvial and glacio=lacustrine origin are pervious
to water. Fine silt and elay of glacio-lacustrine deposits may be
impervious, but again sandy lenses or beds intermingled with the
finer material permit a slow but steady passage of water.

The following types of drift occur in the area:

Ground Moraine, Ground moraine is the most extensive of

all the glacial deposits and is found covering the surface to
varying extent in all townships. The material is generally a
heterogeneous mixture of clay, silt, send, pebbles, and boulders,
although one or more of these constituents may predominate. The
till may enclose irregularly distributed lenses and pockets of sand
and gravel, or overlie beds of water-laid sand and gravel,

Because of the flat to gently undulating topography of
ground moraine, much of the precipitation that falls on the surface
seeps into the ground and becomes available as ground water. This
water is generally to be found at depths of 40 feet or less; in
depressions the water=table is closer to the surfece, whereas in
heights of land it may be deeper. Dug wells are generally the most
satisfactory for domestic supplies, particularly in a élay or boulder-
clay till. Larger supplies for industrial and municipal purpose; can

be expeoted from the included lenses and pockets of sand and gravel,



- 18 -~

Becruse of the erratic distribution of the lenses and pockets it is
not possible to predict the depth at which water may be encountered
in any particular locality, nor the quantity a well will produce.

End Moraine, Part of the lood carried by the continentel
ice=~sheet was dropped as end moraine &t the front or morgin of the
glocier during pauses in the general retreat of the melting ice.
One such pause is marked by a low end moraine ridge in Rema and
Mare townships. The material is mainly a boulder=-cley till mixed
with silt, sand, and gravel. Water may be obtained from the ridge,
but the water-table 1s farther from the surfoce on the ridge then
it is on the plain on either side of the moraine,

Kome Morainee A deposit that also marks o pause in the

retreat of the ice~front is the kome moresine, It differs from the
end moraine in that the material is mainly sand and gravel, the.
silt and clay being carried away by the melt waters in which tho
sand and gravel were depositeds The hilly topography of the region
in the northern part of Oro township and the southern part of
Medonte township is typieal of keme moraine, The sand and gravel
of the kame moraine overlies till of either ground moraine or end
moraine, hence the thickness of the deposit varies considerably,
Owing to the porous nature of the materiasl, rain is resdily absorbed
into the ground and the potential water supply should be edequate,
On the hills the woter-teble may be from 150 to 200 feet below the
surface, whereas in the depressions or kettles good water supplies

are obtained at depths as shallow as 15 feet,

Kame Terrocese These sand and grovel deposits were laid

down in temporary lakes or streams between high lend on one side and
the ice~front on the other, When the ice melted streams washed oway
the steep face of the terrsces until now only remnants remanin. Thess

disseocted terraces are common in Adjala and Tosorontio'townships
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where the water was ponded between the ice and the Niagara escarpment.
Smaller terraces occur along the finger-like valley walls south and
west to Lake Simcoe. Owing to excessive drainage in the porous sand
and gravel the water-table is low at the top of the terrace near its
face, although sprinzs and swamps are common at the base of the
slopes,

Glacial-lake Deposits. These deposits include layered

clay, called varved clay, that was carried by glacial streams into
Iakes Schomberg and Algonquin, and the sand that accumulated on

the shore and bottom of Lake Algonquin, These deposits vary in
thickness from a few feet to over 200 feet. Erosion has dissected
the varved clay and silt deposits of Lake Schomberg leaving a
rolling topography. In places the water~table is about 50 feet
below the surface and the fine-grained material yields its water
slowly, The Lake Algonquin clay, silt, sand, and gravel occur in
valley bottoms and depressions, and hence the water-~table is within
a few feeb of surface and shallow dug wells procure an adequate
water supply., Sand points may be ufilized in thick surface deposits
of sand and fine gravel.

Iskers, These are long sinuous ridges of sand and gravel
laid dovn in glacial streams flowing under the ice~-sheet. Such
ridges occur in the southeast part of Brock township. Owing to
the porous nature of the coarse sand and gravel the water drains
out of the ridges into the low areas on either side and water may
be obtained at shallower depths in these adjacent low areas than
on the ridge.

Outwash, Smgll flat-lying areas of sand and gravel washed
out from the front of the melting ice-sheet occur in Innisfil and

Oro townships. These deposits are porous and readily absorb rain
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falling upon them, They rest on an undulating surfoce of ground or
end moraine, and henoce the depth to the water=~toble is variable.
Drumline These oval hills are usually found in groups
or 'fields's One such field is in More ond Remo townships, ond
another in Brock townshipe. Drumlins are found in all of the other
townships but not as concentrated cs in the two above fields.
Drumlins are formed beneath adveneing ice and the materiel moy have
been deposited, layer on loyer, to é;ve the present shape, or the
drumlin fields moy have originally been covered with thick drift
cnd the drumlins represent that part of tﬂe drift not eroded awsay
by the ices. They ars usually composed of till, but many of the
larger drumlins contein some sand and gravel. Farm houses are
commonly situated on the tops of drumlins., The water=table moy
be 50 or 60 feet from the surface on the top of e drumlin, whereas
on the side or in the aweale between adjacent drumlins 15 to 20 feet
mey suffice to reach water., Springs are common near the base of the

slope along the sides of the drumlins,

GENERAL DISCUSSION OF GROUND=WATER ANALYSES

Both the kind and quentity of mineral matter dissolved
in a naturel watér depend upon the texture and chemiwhl composition
of the rocks and upon the time during which the ﬁater hes been in
contact with thems Pollution is caused by contact with organio
motter or its decomposition products.

Three hundred and twenty three samples of well water from
the eree were analysed for their mineral content in the Laboratory
of the Bureau of Mines, Department of Mines and Technical Surveys,
Ottawa, No examination was mnde for bocteria, ond hence o water

thot may be termed suitable for use on the bosis of its mineral
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content might be condemned by reason of 1ts basterial content,
Bacteriological analyses are made by the Provineicl Depeartment
of Health, Toronto. As ¢ rule waters high in bacteria hove been
contaminated by polluted surface water.

The anelyses are given in parts per million, that is,
in parts by weight of the constituents in 1,000,000 ports by
volume of water. Salts when dissolved in woter separate into two
chemioal groups; one group includes the metallic elements of ceolcium
(Ca), magnesium (Mg), sodium.(Na), and iron (Fe), and the other
group includes the radicals; sulphate (S04), ohloride (Cl),
bicarbonote (HCO03), carbonete (COz), ond nitrate (NOg)e The radicals
listed in the analyses tobulated in the second part of this report
coan be combined with the elements to give the asctual quantity of the
porticular salts present in the water, although this is not done here
es the redicels alone give enough information to identify the water
typese

The following mineral constituents include all that are
commonly found in naturel weters in quantities sufficient to have
sny practical effect on the value of waters for ordinary uses:

Silica (5i09) is dissolved in small guantities from almost
all rocks. It 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 sulphide deposits with which the water comes in
contaots It may also be dissolved from well casings, water pipes,
and other fixtures in quantities large enough to be objeotionable,.
The iron separates as the hydrated oxide upon exposure of the water
to the atmosphere, Excessive iron in water couses staining on

porcelain or encmelled ware, and renders the water unsuitable for

7
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loundry purposes. Water is usually oconsidered not potable if the
iron content is more than 0.5 part per million.

- Celoium (Co) is dissolved from almost all rocks, although
the chief sources are limestone, dolomite, and gypsums The common
compounds of celecium are calecium carbonate (CaCOS) and calcium
sulphate (CaSOg), both of which cause hardness in water. Calcium
salts in minor quantities have no injurious effects.

.Mngnesium (Mg) o Doiomite end many of the ignoous rocks
are sources of magnesiume The sulphate of mognesium (MgSO4-7H20) is
Jmown as 'Epsom salts! and renders the water unwholesome if present in
large oamounts.

§22252 (Ne) is found in all natural waters in various
comﬁinations, although in this aree it is usually combinéd with
chloride %o form NaCl (common selt). Sodium salts mey be present
8s o result of pollution by sewege, or they may be derived from
contact of the water with marins sediments., No estimate of potassium
(K) has beon made, and eny thet moy be present has been included as
sodium. Moderate quentities of these constituénts have little effect
upon the suitebility of e water for ordinary uses, but waters
oontaining sodium in excess of about 100 parts per million when
used in steam boilers moy require careful operation to prevent foaming.
Waters containing large quantities of sodium salts are injuriouﬁ to
crops and are, therefore, unfit for irrigation. The quantity of sodium
sdlts may be so large as to remder a water unfit for nearly all uses.

Sulphates (S0,) referred to in this report are those of
oalcium, megnesium, and sodium, end have been mentioned above in
reforring to theselelements. The sulphate is derived from deposits
sdoh as hydrous calcium sulphate (gypsum) and sodium sulphote, and

to a minor extent from the oxidation of iron sulphide. Sulphates in



combination with calecium and mognesium causc permanent hardness in
water and injurious boiler scnle. They also increase the cost of
softening the water,

Chloride (Cl) is o constituent of all natural waterse
Waters from wells that penetrate brine.or salt deposits contain
lorgs quantities of chloride, usunlly as sodium chloride (common
salt) and loss commonly as calcium chloride and mognesium chloride.
Sodium chloride is a characteristic constituent of sewege, and ony
locelly abnormel quentity may suggest pollution from this source.
However, such abnormal quantities should not, in themselves, be
token s positive proof of pollution in view of the many sources
from which chloride may be deriveds Chlorides impoart a salty taste
to water, and- if present much in cxcess of 300 parts per million
render it unfit for domestic use.

Nitrates (Nos) found in ground water are decomposition
products of orgenic meterinls, They are not harmful in themselves,
but they do point to probable pollution. It is recommsnded that a
beecterial test be meade on water showing cn appreciable nitrete
content 1f it is to be used for domestic purposes.

Carbonates (COz) in water are indicated in the table of
enalyses as ‘'alkalinity'e Calcium and megnesium carbonate cause
temporary hardness in water, whioh may be poartly removed by boiling,
Sodium carbonate causes softness in waters, and is referred to under
'Sodium' above.

Bicarbonate (HCOS). Carbon dioxide dissolved in water
renders the insoluble calcium and magnesium carbonates soluble as
bicarbonatess The latter are decomposed by boiling the water, which
changes them back to insoluble carbonates,

Hardness is e condition imparted to waters chiefly by

dissolved calcium and magnesium compounds, It here refers to the



soap=destroying power of water, that is, thc amount of soap that must
first be used to precipitate the above compounds before o lather is
produceds The hardness of water in its original state is its total
hardness, which may be either 'permoanent hardness' or 'temporary
hardness!. Permanent hordness remoins cfter the wcter has boen
boileds It is cousad by mineral salts that cannot be removed from
solution by boiling, but that can be reduced by treating the water
with noturel softeners, such as ammonia or sodium cerbonate, or with
mony menufectured softencrs. Temporary herdness occn be elimincted
by boiling. Waters containing lerge quantitics of sodium carbonate
and small emounts of caleium and megnesium compounds are soft, but

if the proportion is reversed the water is hards The following teblel

, 1Thresh, Jo Cs, ond Beale, J, Fo: "The Ixamination of Woters and
Water Supplies"; London, 1925, p. 21.

mey be used to indicate the degree of herdness of o water,

Totel Hardness

Parts per million Character

0-50 ®s00sscesveecscnssen Very sof't
50~100 cesecvocencssacacess Moderately soft
100-150 Sssvsso s sdorensssen Slightly hard
150-200 esveancevsreseesees e Modero.’cely hard
200-300 @00 esss080ss00sc0nbe Hﬂ-rd
300 and OVEYr eesssccsansenss Very hard
The water semples enalysed were teaken from wells that
varioed in depthfrom a few feet to over 400 feet. All of the dug
wells ere in drift, but meny of the drilled wells penetrate the
bedrock. The weter showed slight varietion in both total dissolved
solids snd the quantities of the individual constituents. Ih general
all the waters are hard, due te the dissolved calcium carbonate, but
with few exceptions the waters are guite suitable for domestic and

stock purposes as well as for industrial uses. Softening would be

desirable for laundry purposes, None of the water snslysed from
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wells in drift contains sufficient sclts to render it injurious to
crops and so unsuitable for irrigation.

The term 'totcl dissolved solids' is applied to the
residue obteined when a sample of water is evaporated to dryness.
Waters are considered high in dissolvod mineral solids when they
contain more than 500 pearts per million, but mey be accepted for
domsestic use up to this figure provided they are otherwise satis-
fectory. Residents mccoustomed to the waters may use those carrying
considerebly over 1,000 parts per million of total dissolved solids
without inconvenience, slthough persons not used to highly mineralized

waters would find them objectionable,
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PLRT 11
RAIA TOWNSHIP, ONTARIO COUNTY, ONTARIO

Physiocal Features

Ramo. is the most northerly township of Ontario county.
That part of the township north of lotitude 44945' is not inoluded
in this report, as it has not been mepped on the sams sesle as the
remainder of the townshipe The topogrephic featurss and water
conditions of the unmapped part are similar to those of the crea
lying immediately south of 1t.

Three distinet physiogrephic divisions can be recognizeds
The first is the asree lying north of the Precambrian-Palaeozoic
contact shown in Figure 1. Innumerable gronite outcrops occur in
this erea and give it o rugged appearsnce although it is actually
o plain, for the relief is low with few outcrops rising more than
25 to 30 feet above the interveming flats. The drift in those flats
is relatively thin, rendering this part of the township gonerally
unsuitable for agriculture., The seccond division is the plain in
the east half of the township south of the Precambrisn~Palseozoioc
contact that is wnderlain by limestone. The smell, flot aree between
Lokes St. John acnd Couchiching is o continuation of this limestone
plain. The surfoace is flat, but broken here ond there by small
escarpments from 3 to 25 fset high that give o stop-like appenrcnce
to the plaine This part of the township is best suited to cattle
graging. The third division is the drumlin field in the west half
of the township south of Lake St. Johne This field extends southward
into Mara townshipe. The long, ridge-like hills of the drumlins and
the clay-floored flats betwsen them sre suitable for agriculture.,

The township as o whole has very little rslief. The
lowest port, along the shoreline of Lake Couchiching, is ot an

elevation of 718 feet above sea~level., From the lake the land rises
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gently towards the limestone plein where the highest part is about
850 foet.

Becoause of the flatness drainage is generally poor.
Depressions in the Precombrion area, in the limestone plain, and
botwesn many of ths drumlins cre occupied by swompse. Bleock Rivor,
with its tributary Heod River, ore the main streoams in the town-
ship, Head River closely follows the Precambrian-Palaeozoic
contact until it joins Black River, whioh flows bstween low hanks
of gronite rocks to join Severn River east of Washago. In addition
to Lake Couchiching there arc two smnll lakes, St. John and Mud.
The outlets of Lake Sts John are St. Johns Creek ond o cancl, both
emptying into Black River. Lake Couchiching is an idenl summer
resort and its shorelin¢ in Rams township is thickly populated with

summer residsnts.

Geology

Bedrock Pormotions., Precambriaon granite and granite-gneiss

lie ot or noear the surface north of the contnet shown in Figure 1.

The outcrops cre usually low and smoothly rounded necr the contoot,
but become increesingly more rugged forther to the north, Sedimentary
rocks of Ordovicien age are exposed or thinly covered with drift

south of the contect. Arkose or sondstons of the Pamelia formation
ocours on the east side of Loke St, Johne A small outorop of red

and green shale of this formotion is found just west of the Atherley
branch of the Cencdian National Railway 1% miles north of Lake St, John,
and other isolated patches outerop in parts of the limestone plain,
Limestone of the Lowville ond Leray formations comprises the grectest
extent of Ordovicion rocks, with minor amounts of Trenton limestone

in the higher ports of the limestone plain,

Unconsolidated Depositse All of Rama township wes covered

by the waters of glacial Loke Algonquin; consequently, much of the
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bedrock surfoce and gleocial drift hove been covored by locustrine
deposits or otherwise modified., Wave action during the existence
of Loke Algonquin washcd the thin drift covering from the outeorops
in the Precembrion ond limestone plain arecs, and floored the
depressions with sond, silt, or clay of vorious thicknesses. The
locustrine deposits are mainly sand in the Precambrian crea end clay
in the Palasozoic areas The material thus reflects the underlyilng
bedrock, os sand is the main product of glacial cbrasion of granite
and clﬁy of limestone,.

Smnll patches of ground morasine are found in the Precombrien
aren, between the outorops of granite. The material is mainly o sendy
t1ill with numerous igneous boulders. In the area underlain by
Paloeozoic rocks ground moreine is spearse, most o6f it being covsred
by various thicknesses of send ond cleys. Where ground morcine is
found at the surface it reosembles a boulder pavement where waves of
the glacial lake washed the fine material away, Here the material
varies from ¢ sondy to o boulder=clay till,

Two low end moraines are found in the township, The
largest moraine begins just east of Leke St. John and troends to the
southcast, The ridge is well defined at the northern end but low
and broad in its extension to the southeast. A smaller parallsel
ridge lies about 1% miles to the northeast of tho first, The second
ridge is broken by mony gaps. The material is a sandy to boulder-
clay till with lenses and pockets of sond and gravel.

An isolated keme deposit of sand and grﬁvel ocours ot
Fowkham and is used extensively for sand and gravel, The material
is well sorted ond stratified.

Drumlins cre numerous in the southweét pert of the township
and belong to a lerge field that extends southward to Lake Simcoe.

The drumlins ore in long ridges rather than the usual oval hill.
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The sides cre moderately stesep and the western sides.of somo of them
have been further steepened by wave actions The materisl is meinly
6 boulder-claoy till., Mony of the drumlins are wave-washed and the
tops ond sides strewn with boulders. The swoles between the
drumlins ars floored with lacustrine cleay,

Extensive deposits of sand ocecur in the eastern half
of the township clong the southern border and just north of Sebright.
The sand is stratified and interbedded with gravel, In part, these
deposits may be eskers end delteic deposits but nre hers mopped os
lacustrine because they have been modified greotly by the woters of

Lake Algonguin,

Woter Supply

Rame township is foirly well supplied with ground wetor

for both domestic and stock purpnses. Fifty=~eight per cent of the
.wells are dug, 36 por cent drilled, and the romeinder are driven

wells or springs. The water-toble is generally close to ths surface
throughout the township end 61 per cent of the wells obtain their
weater supply from depths of 20 fecet or losse. Ninety per cent of

the wells have o permancnt woater supply, but the remninder, the
intermittent wells, cre usually dry necr the close of o summer drought,
Deepening the intermittent wells that are dug in drift would, in mony
instances,ensure for them a permenent water supply.

The water supply is feirly evenly divided between bedrock
ond glcoial drift. Of the 98 wells recorded, 48 wells and springs
obtain their water from bedrock ond 32 from glacial drift. The
remoining 18, for which the source is not known, probably derive
their water from the drift,

Granitic rocks ond the thin drift lying between the grenite

outerops in the Precambrian pert of the township ere not good sources
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of water., The watar in the rocks is confined to eracks and joints,
end extensive aquifers do not oppear to oxiste. The limestone, on
the other hand, is generally co good aquifer, Vhers the limestons is
exposed, the water onters the joints cnd cracks dirsctly, but where
the limestone is thinly covsred with ¢ montle of drift the water
seeps through the drift before entering the joints crd cracks in
the limestone, From there it follows solution chamnels, bedding
planes, or joints thet allow free migration of the woter in the
limestone, The water in the bedrock wells is found to rise, on the
average, to within 13 feet of the surfree, and in rost insteonces it
is under o slight hydrostatic pressure. Ths average dspth of wells
obtaining their weter from bedrock is 29 feeot, exclusive of three
wells that reach depths of 80, 90, and 150 feet respectively. Only
one well, drilled 30 feet in granite, in lot 31, Front range, is
reported to produce sclty water. All other bedrock wolls contained
potable water,

As mentioned above, abdut holf the water supply of the
erea comes from the unconsolidnted deposits. The avercge depth of
the wells dug in glacial drift is 12 feet, and the woter risses in
them, on the average, to within 6 fset of the surface., Some of the
drift wells obtain their water from immediatoly mbove the top of the
limestone, ond it would appear thot the weter in these wells rises
through o split or crack in the limestone nnd is under sufficiont
hydrostatic pressure to be foroed up through a joint or series of
Joints into the drift. The main source of water supply of wells in
the drift is, however, the lacustrine deposits, which cover much of
the township, Sand is the principal aquifer in these deposits, ond
mey oither reach the surface or underlie silt and clay., The water
supply is genernlly cdequate, Two sand points have beon driven in
sondy deposits in *he southeast cornsr of the township., Poth are

shallow ond have proved satisfactory.
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Ground moraine is usuelly o good reservoir for ground-water
storage. The surface is flat to gently undulcting and not conducive
to repid run-off. The material, moreover, is genorally a sandy $ill
that permits the water to porcolate downwardse. In many places the
lonses oand pockets of sand cre extensive enough to yield largs
guantities of water, but because of their erratic distribution it
is impossible to predict their location, Soms of the intermittent
wells in the ground moranine only require deepening to ensure permonent
supplies, but in places the drift is so thin that the woter sooks
through into the underlying bedroock.

The two end moraine ridges contein layers or pookets of
sand and gravel that may be good aquifers, but, because of the
relatively steep sides of the ridges, the run=-off is excessive ond
the water-table in the moraine is no higher than that in the ground
on either side of the ridge.

The kame necr Fawkham is composed meinly of sand and
grovel and is en excellent intoke area. Only throc wells are located
on this deposit end all have & sufficient and permanent supply of
water,

The bedrock surface contours show that there are no buried
stream chamnnels in Rame township. Such channels, should they exist,
would.contain much sond and gravel, and hence form favourable source
beds for large supplies of water,

The possibilities of obtaining flowing srtesion wells
in Rame township are not good. Intake areas in the form of kome and
lacustrine deposits are present, but the relief in this aren is s0
slight that there is very little possibility of building up the
pressure necessary to produce artesian wells,

Relatively few springs occur in the township, and these

are not considered an importent source of water, Springs generally
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ocour wherc porous scnd and gravel bads or lonses in €ill arc exposed
by natural slopes or streom velleys. However, boonuse of the low
relief, there are only o few ploces whers such conditions oxiet, Of
the four springs reported, onc is used for domestic and stock

purposes, two for stock only, and onc is intermnittent.

Annlyses of Water Scmples

Twelve samples of well waters from Rama township were
anclysed for their minsral content in the Laboratory of the Buresu
of Mines. The scmples were taken from depths of from 10 to 56 fsct,
The cquifers ocre both in drift and in bedrock. Most of the weters
sorpled were found to be suiteble for domestic and fuarm use.

Amounts of Dissolved Mineral Matter in parts per
million in Woters Collected in Rama Township

Constituent ¥oter from glecial drift and bedrock
(12 cnalyses)
Hoximum Averoge MHinimum

Total dissolved solids 787 37546 154
Siliea 20 11,5 445
Iron 240 0,84 0,10
Calcium 161 75.6 26
Mognesium 35 2144 6
Sodium 77 16,0 1.9
Sulphcte 203 4349 4,1
Chloride 46 17.0 0
Nitrate _ 133 30,8 0.62
Bicarbonete 450 251,0 93
Total hardness 524 27349 159
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Conclusions

This investigation warrnnts the following conclusionss
Ground=wotoer supplics in Roma township are adequate for domestic
and stock purposss.

Precipitation appears sufficient to furnish edequeote supplios of
ground water, In times of seasoncl drought, or during extended
periods of decreased roinfell, consumption may be grecter thon
recharge, resulting in a lowering of the water-table. Some
wells may go dry ot times, and it moy be necessory to deepen
such wells,

The water-becring beds in the ground and end moraine creas
consist of irregular lenses and pockets of sand and gravel,

The woter-becring beds in the glacial loke Algonquin deposits .
consist of silt, sond, and grovel deposits overlying relatively
impervious boulder clay or bedrocke

The quality of ground woter derived from the glocial drift and
bedrock is quite suitable for domestic and farm use,

It is possible to obtoin ground water necrly everywhere in the
township, but it is not slwoys possible to predict the depth

at which favourable aquifers may be reached,

Even though the water-toble maoy occur within o few feot of the
surface, the materinl penetrated may be so impervious that it
yields water too slowly for the well to produce an adequete
supply.

Relatively few springs occur in the township, ond these are

not considered on importent source of woter.

There is little possibility of obtaining flowing crtesion wells

in Rame township,

In order to assure a sufficient ond constant supply of ground
woter for future years, some means of reforestation, however

small, should be carried out in sreas where the water~table is

lowering due to continual lumber operationse
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WELL RECORDS . Roma o Township e ontardo e OOUNLY, Province....'...........92&5?..%.9............‘...........1
S LOCATION DESCRIPTION ‘__ WATEA LEVEL | PRINCIPAL WATER-BEARING BED WATER
wen | Topographic | Eleva- Classifica. |- TUR® 1946 Eleva. : k REMARKS
4 |Conc.’ Lot Ovwmer Type e S ] Depth aT g:‘oo\;f + rkmm Depth | “4=V Aquifer Quality Used for °
l ) Surface e

451 | ﬁtgggl.DJ.chomld ............ Dug. | Hilltep |. 751 |40'E| N.A. | —=24E 727 .49 mmmmnrim Hm,cmm D.B. |Sufficient for 20 head. .. .o
.2 |" 1 0.Badour  |spring lakeshore 720 | - |springl | o R W i R B e 5 S LIS G e s R
3" 1| %ldnson  |dug |plain | 721 |13 | Wk | -20 |729) 33)708| w | w W | p | o e i
4 ' |2 |duns & Hanmah|ar1114a slope | 724 |20 ws. | | | 208| 704 | 1imestone | » v | p | " 17" to bedrock
51" 1| Jameson | dug | slope | 731 |26'E| N.A, |-5'E | 726 | 26 | 705 | glacial gravel " v D.s, | # e heka it o
o e : i i A s i o s i B R
e e Tl R ) R R e B R
i [ riioa SR e A i e i s L B | Sl
Gl B L i e e v e s B L L S L dimnd
e L 1 TN Bl E 1 Rt s SO
10 |* 18 4. cCrue  drilled plains | 720 |20E|N.F.A.|4E | 716| 20| 700 fimestone | v| B | ¢ ' 7' to bedrock ¥4 o
104 | " 18 M. McCrae |dug glight slope720 |11'E| F.A, |~4'E || 716 | 11|709 glactal hardyclesy D | * 4625 Toup.46%F
1 [ " 19 |¥Coa.  dridieq SUefP. | 738 40'E|N.F.AL|-10E |728| 40| 698 fimestons | v v | b | " 5" to bedrock
12 (" 19 | smem | = |olepe | m1 iase| ma. (sl el el te ] T T Not used 10 to bedrock
15 | 119 |L. Burke | "l |78 |35E| N, |-15 | 713] 35/693| "  |herd,cleas D |sufficient 469F 10" to bedrock -
14 | " 119 |I, Johnson  laug | i 723 |12'E| N.A. |-5E | 718 | 12| 711 | glacial Ny
144 % |20 |1, Jonnson  drilled " 727 [17'E| N.A. |-13E || 724 | 17| 710 | linestone | To T DRL | e o inesa N
15 | |21 |H. Peutherstong * | g1a6° | 728 |320m|N.F.a.[-10'E(718| 32|690| o+ | " " DS | W for 2400 chickens
16 | v 21 |0, Needler | o r o e el v B . ] 5 o [l T ror sineat vl
iy |7 2 eedstNin ¢ 1Cv jouiow g6 30212”72430 ..... 76| AR & it [ a L for 80 fieud P q¥0 \
18 | " fo3 [Pl | e lw o w lopalssel o l-me l7;ol3s |ese| i g WO sl Bl e ey Cempe
19 | " |24 B, Goldstein | » |w w955 iosiEl 0 | b Bl e e T Y e 2! to bedrock
20 1" 125 |"Rose Marie" . dug |“ " | 723 |91E | N.A. |-3'E || 720 | 9 |"714 | glacial | GG i
21 | v |25 | kR Clelua [ v (o0 v |m6 e | v |k {5 afpe2| gl e o
22 |+ 130 | 0h.C. " drinied SR, |1 somlwrad | 150 | 681 flmestons 2 | % clewr| D5 |surtictenmt
3 " o [ A snderson | v |9, |75 |7ote| ¥ |39 70070 |66s|grantter | v % | b Mot surricient.irilied to gran-
23A| % 3- | A, Anderson |aug (9B . |92 (30| W, | | i fs loncia oy [0 LD surpicient Gl
238 " 131 | A. Anderson drilleq =~ | 741 30'E| " | 4 | 30 | 711 | granite | salty,clear D  |Not used. 28' to granite 10' %o
24 " 2 B ortne ltwe |slope | 748 1ow| v [t |4 |20 |78 gactar  mastte » | e

T e + Chiaion s S | N T



WELL RECORDS
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i

Township

e OBbarlo o .County, Province

Ontario

20 LOCATION DESCRIPTION WATER LEVEL PRINCIPAL WATER-BEARING BED WATER
. e
Well PR o Type Topographic Eleva- Drth Classifica- e Depth E:gl:' Aquifer A I REMARKS
No. Situation tion* tion + Below ~ :
Surface

Fto ) D . S i y
25 Range 36|H. Buchanan  lowe | | 724 |12'E| N.A, | -5E 1719 | 12 |712 lgrenite  [soft,clear| D,s, | Sufficlent for,7Q0 ehickens
26 | " | 36/ A. Finnis i plain 727 |18'E[ N.,A. | -9E |[718 | 18 |709 |glacial clay hard,clear| D "
....... o T L B o e L P ovr o
SR R 727 |12'8 Wk | -6' |;6 J22 jmo0 | v et e 8 | |surficient for 2009, chiciens,
26B| " |36 |A. Finnis » 4 723 |[10'E| N.A. | =3E (720 | 10 (713 |granite S - D " 6' to granite
VIR S ey A s oA WA R PR st | 50m R ﬂat ................................. . ......- ............. - ,;' : h ' 2. t .”-"‘_
A A G B rilled pilitop 743 | 56'E|N.Feh| ~A7E |-§26) 56 1687 | " o odm ] D et RS
‘éé. ‘‘‘‘‘ A ......... i ..... ﬁ:m&;ii;éhén dug 810 8'E N.A. | =5E |805 8 |802 |glacisal cl&y - " D Sufficient 8! to bedrock
284 | A | 1 |E. Callaghan | " |plain  [812 [5'E | N.a. |-3E [809 | 5 |8o7 | v e b ey et il L
29 | & | 6 |H. Delovigne |sapd,| v @14 |10'E| W.h. | AR ¥ e T
30 | A | 9 |E. Reid dug | " 819 | 8'E| N.A. Bl o vy PR O 20s47 ool s | e
31 | A |11 D, mrnnfrnh« slope 818 I35'EIN.FoAd 35 |783 [limestome | Pl (s Sp s MILLRREND for e
32 | A |13 |J. Hargrave Toopplain. 1037 304K N.Feds A e KN R Pt LB fuRflcient 18-49 RaeEh .
33 | A |15 |H.SNider | spring ... i 0 SRR T, o e (NI b S R Al et | DaBe o P LA
34 | A |16 |R. Black digd Ppaatn 8ol | FR NGRS (o AR piecian ipand o 8 et ) D e 1649 0 T e
35 | A |17 |Mrs. N. Docharty " | . " .....|830 |16'M| N.i, | -6'M 1824 |16 814 | Lr e g ] o T T 15-47

.........

.............

....................

..................................

Cw MHERRIELS . op

|LeA. Vyse | "

................................................................

ARS8 g e L Rt

.......

DO MR o ek e e

cufficient 2!' to bedrock

Sufficient 2' to bedrock =~ -

.......

Sufficient

............................................................ S B RG A

45 |C | 5 |R. Snoddon ‘#1‘1119 plain 795 |40'E 755 [limestone ¢ - D,S. | Sufficient for 50 head 11-47
.............................. e e et < e e e e e e R et
46 |C | 9 |R. Cleavely |dug "< 823 [8'M | N.A. |-5'M 818 | 8 B15 lglacial sand | " " | D.S, |Sufficient for 4 heud 10-47
47 | C 121 |E, dalters ‘* rilleq hill 777 |33'E|N.F.h.| ~13' ,“.7..(?.‘.! ...... §33 ...... 744 l.i.-.m@.ﬁmmi....md ........... "Ml DeS. Sufficient . 5' to.bedrock.8=47...
RS S T oo n ' ik | |

‘ l - . . .. )

%Ail;ﬁ:aﬁgg: ;I‘;r fm f,;)s?;re sea level. -+ Classification g%zﬂmﬁpﬁﬁ?@ i:"An..—-Non-Ax-t.esm.n Used for %_—_SDt%cnkmst‘ A T—Irri; :;331.0 usl\;l;l\égl::&;‘)?.l.

e : et Ll
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WELL RECORDS ... Rema . .. . - Township ...ontarde . .County, Province...... Ontario. .o
LOCATION | DESCRIPTION WATER LEVEL PRINCIPAL WATER-BEARING BED WATER
Well Topographic Eleva ' Classifica June 194? Eleva- ; REMARKS
Conc.| Lot Owner Type e . Depth ) Above + FEkVB Depth tion Aquifer Quality Used for °
No. Situation tion* tion 4 Below — tion
Surface
48 | D | 4| Mrs, Wingo drilled hill | 791 | 36'H N.F.Aq -29' 762 | 36 |755 |limestone | hard,clear D | Sufficient 10' to bedrock
49 | D|6 | T, Clewvely |." | slops 1978 |GOUMH.R.af  H B 60 |718 ' GAEE D n
50 | D |16 | M. Nickleson |dug | e 797 J8TH Nok. i RN UGBS TS | chads o b oAl Gopegy T " .14 to grenite
91 | D119 J. Oxby drilled hill | 760 | 20'B N.F.Aq 4 20 1740 |limestone | " o | ol A B s AR T
51A| D 119 J, Oxby Ispring slope 757 | | ROCEY i MRl glacial | A S, e e
52 D |21 | A, Mciflllan dug hill 771 N.A.| =15 756 ....... 1_18_ 253 glacial clay i 1t D n
................................................................................................................................................................................................................................................................................................................................................................................................................ AV ARk
52A| D |21 | A, iicMillan drilled " 784 NeFoad =40' {744 60 724 |limestone " i s " for 30 head 690! gx('an-
................................................... 0. BRels
.......................................................................................................... PRI S e N AL e o L
B33 | E| 2|D, McFee  |dug | slope 1744 |13'H NeFoAd =4!' 3740 | 13'1731 |limestone = | B " ..|.D.8. LB e ton 4 hegd Y
54 | E |18 | J. Arthurs | T B et 1889 g - Neho | =8' {751 | 10 |749 | shale R LA 7'_to bedrock
= ;
b A R TR T R B plain 1747 | L Neh, | Bt 13081 22 17 35slacialg:§;3k .......... s e A oo 19 to- pranitet ol
96 | E |21 | Catheart | N B iR eRm e Woky | ~10% G@e3 RN 27 19256 | e e e Ml R e RS ” L AR B
564 | B |21 | Catheart | ". | slope . v NohAo | =3 750 BMIE Lol e e o 0 e S e AR 005 T, SO BT
57 E |21 | C. Baker dridied hill 784 40 | 744 " gravel H L D.S. " 5 head ‘
................................................. el e e e e G R e e
58 | B | 1 |D, ¥Weir dug ridge 755 | 8'E| N.A.| -4 {751 8 | 747 |glacial sand ' DS n 18 haan
59 | H| 2 |#rs. 4. Carrick " |ridge 760 | 11'H N.A.| =5E {755 | 11 |749 LR O e LR D "
59A| H 2 | Mirs., A.Carrick " 1 757 14'H N.A.| =7'E |750 14 | 743 4 sand L " S " 30 head
60 | I |3 Mrs.S.Cleavelyl dug plain 757 | 6'BE| N.A.{ =3'E |754 6 |751 glacial sand [soft clear| D Sufficient
’
61 | K |4 |W. Barphart |dug | vailey |750 |12'H N.A.| -5E |745 | 12 |738 |glacial QUICKT 5ot clear D | Sufficient
31
62 | K |22 | W, Brooks | v | £lut  |731 |22'H N.A.| -9'E |722 | 22 |709 |glacial gravel hard cleur D.S. | sufficient 40 hasd. $4BF-40e89
63 | L2 3..._3 HsoNagignala . uug o Alakle o) 730 117'H N.h.| -5 E 725 | 17 |713 |glacial hard clear| D.S. | Sufficient 35 head
64 | L |28 | A. Langman drille# valley |721 | 20'E/ N.F.AJ =5 716 | 20 701 | granite " L D Sufficient 480F 1! 20 bedroc’:
D B R L L L I e g ‘ ........................................................................................................................................................................................................... 4. .d'/ .
e e e (s RN Fen T S S e B s TS i I N e el gl e e
65 | I 115 |V. Dewel dug .L??"el.._?},‘i?%ﬁ 18" | N.a.|-5M [809 {8 |806 |glacial sand fhard,clear| | Used for steam.engine
66 | I 1157, Dewell | S plain 1822 ‘” .......... MR (822 |6 | R R o RS B T et
| | l i | | :
*All clevations in feet above sea level. + Classification F.A.—Flowibhg Artesian. N.A.—Non-Artesian ° Used for S—Stock. I—Irrigation, M—Municipal.
{Sample taken for analysis. N.F.A.—Nop-Flowing Artesian. . D—Domestic. reenhouse or Garden.
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WELL RECORDS RaB8 e Township .. BEEADARE - County, Province....Ontario . .
LOCATION DESCRIPTION WATER L;V;L PRINCIPAL WATER-BEARING BED . WATER
: o | June 1546 |
Well ik e s s Topographic Eleva- i Classifica i R E:pva- it S g REMARKS
No. Situation tion* tion + Bselllgfw - i
67 |1 |15 |N. Johnston u plain 812 |45'E|N.F.A.| =28 E|. 784 | 45 | 767 |1imestone ° hard,clear D.S. | Sufficient - 8 heud. 35! ed-
i e e gt L b el e s e e ¥8cked-
68 | 1 |16 (W, Newman rilled hill 812 [40'E| W 40 | 772 |limestone (?) | " "
e LT e 6mmMm;i;1£ ................. §§1N‘90'E : .tmmmm”.wmmmmga .......... %61 ................. memmwmwmmh;;a;;i;;;“m5:§; ....... §55f1;1;ﬂ¥m5wﬁ;;5:m26‘ ..... e
........................................................................................................................................................................................................................................................................................................................................................................................................................... P8R
70 | 1 {17 |F. Doyle dug " 782 [13'E{ N.A. |=5 E 777 13 | 769 " " " D.S. |Not sufficient 25 heuad 13' "
............................................................................................................................................................................ G e LN e TR e
e n R R S S i" ....................... 779 |13'E| .4« | 010% (UG9S | 786 . 4w ! e water enters through crack dp.
71A| 1 117 |R. Junes g 764 |11'M) N.A. |-3' }761|11 | 753 (Glacial gravel| " " | |
B e e gmnza;i ...... ﬁ. Siaey, 5 4. B e Dyt :§: ....... ;mmmemmwmmwmmWTéwm;m; ....................... i
LA e U R e ey e AR Made) frae | L e D T ke BRERERELT 90 Deodi e
73 1l (23 (A.L. MacPonald dr:llléd M 1 ?61 40'E|N,F.A.| =15E 746 | 40 721 [limestone 5 " D.S. 4 wow S 10% to bedrock
74 |1 |23 |D. McKinnon " |Riee 747 |23'E| " | -10E {737 23 |724| v Mol b D, ", 469F 30 -heys SRR EEds
75 1 |24 |J. Clarke dug |top of 753 |20'E| N.4. | =15E $ 738 |20 | 733 Bluciel boft,cleer| D Dry in summer. 45,5°F 46-19
.$§A ....... i é;w”}:mai;;;; ....................... I ¥ SRR g e e : e e el
75B | 1' |24 |J. Clarke spring 735 : 735 o " Sufficient 46-21
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, v raibiay & * Ty sefomennnnaciiiiiiiiiil der sererascniiinane B R T LT TR R R B T T L L L Ly T L r LT L Tt AP
76 |II |15 |M. McDonald drilleq flat 772 |27'E|N.F.A.| -12E } 760 | 27 | 745 | ligestone - L e ¢ Sufficient 12' to bedroci
77 |II |17 |P. Hayes " rise 750 |35'E| - ¢ -10E § 740 | 35 715 " A " D o 2' to bedrock
k
78 |III|15 |R. Windott dug 778 |12*E| N.A, | -6F H??2 12 | 766 " " " S Sufficient 30 head
...................................... T s 7 :mmrmm"mmm”mmmmmmmw:mmmwmw;wmwmmmmethmmwa.“mwmwmmMéHf§Iéigﬁ¥mgbmﬁé;&:mM&QEE;Wéﬁgé}:
.?? ...... ;};uié ...... ylm??fff ............. ff?e 59 NZZ§W“E§l‘ X {mm ee 75§ %g ...... 753. ..................................................................................... Riﬁf ...................................... throuvel crack. in. lime=.
i stone
80 |V 15 |J. Kennedy | dug |rise 753 |12'E| N.A, | -8'E | 745) 12 | 741 | glacial clay | " " ID.S. |Sufficient 25 head
81 16 [N. Campbell " slope 751 |1§5. " -8.5M.742.9 15.9 735.5 4 sand " " |1D.S, n 30 head
81A 16 |H. Campbell i " 753 |10'M| N.A. |=7IM | 746 | 10 | 743 " " Not used
..................................... sl o HIEEEC | 0 ARG RNRT
, _ ug il -+ ; ' Sufficient 17 head - 49° -
82 WII17 W, Davy deflved Ban [ AR RRS R R pny D e e T oS g
..................................... s ““m"m"m"nnm"m"mnm"m“m“““m“m“m"“”m“m""“m"m“m“m"“"m“mnm"]b“m”m_“ L SR PR CRLNS. (g i TR TR g e, i e s By A ST
......................................................................................................................................................................... D e T RN At e R RIS R Sl S 1 G S R A0 M
..................................................................................... 4 .4‘:.. L BTy T PP e P PSS PPN OO
I l
*All elevations in feet above sca level. <+ Classification F.A.—Flowing Artesian. N.A.—Non-Artesian ° Used for 8—Stock. I—I tion. M—Municipal.
{Sample taken for analysis. N.F.A.—Non-Flowing Artesian, D—Domestic. reenhouse or Garden.
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