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INTRODUCTION

This report deals with the ground-water conditions of a
township in the province of Ontario investigated by the Geological
.Survey of Canada. It 1s one of a series of ground-water reports
on individual townships of Ontario.

All availeble information pertaining to the water wells

ioemg .. . T . ¢

‘in the area was recorded and water samples were taken for analysis,

The elévation ef the surface of the Water in most of the wells wae
measured. As the ground-water conditions are directly related to

.the geology, the surface depoolts were also studied and mapped.

. Thanks are here extended to the farmers and te the residents
of communities throughout the area for their co-cperation and willinge~
ness to supply information regarding their wells. Valuable assistance
wa s also given by well drillers ‘and municlpal waterworks authoritles

I . -
? & . B '.-v‘ . P

' in the area.

t

Publication ef Results

The essentisl informstien pertainiﬁé to:ground;water
conditiens is being issued in reports covering'each:toWnship

’ investigated in the prevince ef dhtario.' These reports, as published,
will be suppfied directly to the proper municipal and totnship
aitheritios, In sddition, pertinont data’on wolls investigabed in
each townshlp will be kept on file at Ottawa. The well record
oompilation‘sheete will ﬁot‘ordinarily aéooﬁpﬁny the reperts, as,

for most areas, they are too numerous.A However, pereone iﬁterested
igiiﬁéiéidual wells may receive the"information upon applicetion

to the Chief Geologist, Geological Survey of Canada, Ottawa. For

' thls informatlon the request should specify lot, concession, owner's

name, and approximate looation of the well —-— at house, at barn, in
pasture, eto.
With eaoh report is a map con51sting of two figures.

’Figure 1 shows»thevsurfaoe~deposits¢that*will~be enoountered in +the
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aree., and_Figure.Q’sboWs the'positions of all wells for which records

"

“.ere'ayailable, together with the class of the well at eacb'location.
: : E P 2 ' . .

_granitlc rocks. .

. that have the seme elevatlon above mean sea-level.

GLOSSARY OF TERMS USED - - ;

BT

Alluvium. Recent dep051ts of clay, sllt, sand grave],

.and other mater1a1 depOS1ted in lake beds and in flood-plains of

LI
modern streems, '

v,

Aguifer; 4 porous bed lens, pocket, or deposit of
material that transmlts water in suff1c1ent quantity to satisfy

pumping'wells, flow1ng art681an wells, and springs.

Ty LN

Bedrock. Bedrock as here used, refers to the consol1dated

-

deposits underlylng the glaclal drift South of e llne drawn between

i a

‘Midland, on Georgien Bay, and Kingston, the bedrock consists mainly

.

of sedimentary rocks such as limostone, shale, - slate, and sandstone,

north of that line the bedrock cons1sts chlefly of hnrd, crystalline,

r- .

Contour, A line drewn on a map that passes through points
» I ® t ¥ L R

i .
Contlnentel Ice—sheet. The grcat broad 1ce-sheet that

~e

7covered most of the surface of Canada many thousands of years ago,

Escargment. A Cllff on relatively steep slope separatlng

two level or gently sloping areas,

Effluent Stroam, A stream that receives weater from a

i ; ;

zone of seturation,

K] 'yt . "t N
- &

‘ Flood-plain. A flat part in a river vclley ordincrily

above water, but covered'w1th weater when the rlver is in flood.
Ao . LR

Glaclal Drift, A general term that includes all the loose,

\_unoonsolldated materials that were dep051ted by the contlnental ice-

;

sheet, or by waters associated'with 1t. It 1ncludes till, deposits

of stratified drift and_scattered‘boulderswand«rock;frcgments,




'Sevofai fofﬁé'iﬁ which glacialkdrift ocours arc as followss

(1) End Mbralne (Terminal Mbralne). & mere or 1ess
discorttinuous ridge or serios of';EAg;s’;oﬁs1st1ng of glacial drift
khat was laid down by “fhe ice at the murgin of o moving ice=shoet,
The surface is characterizadAby irregula: hi;ls anﬂfundrainod«b331ns.

(2)- Ground Moralne. A-widoly dlstributod moraine '
conglisting of gi&cial drift depositcd boneath an ice=shect. The
predominant material is tlll whlch is clay containing stoness The
topography may vary from flat to gently rolllng.

(3) Kame Moraine. Asserted deposits of sandy and gravelly
stratificd drift laid down at or closc to the ico margiﬁ; i'hr.)

“topegraphy is similar to that of an end morains,  Keme torraces are

elongated deposits of this wpe laid down on the élopos‘offﬁroad,
flat-bottomed valleys,

‘ (4) Drumlin, A smootg'oval hill that has iﬁs.loﬁg axis
parallel Wwith the direction of ice movemenit at that place, It 1s '

composed mainly of till.

(5) Esker. An 1rregu1ar-orosted rldge or series of

discontinuous rldges ‘of stratified drift deposited by e glacxal stroank

that flowed beneath the cont1nentalfice-sheet‘gx_in deep crovassea '
within it. ‘It is composed maiﬁly of sand and gravel,

(6) Glacie-fluvial Debosﬁﬁs. Silf, éand ond gravel
ouwwash deposi%ed by streams resultlng from the melting of the 1ce-
sheets o '

(7) Glaéio-lacustriﬁg -:Dep.ésits. Cla.y, si1t, and sand
deposited in glecial lakes" dﬁiing the retreat of ‘the iceesheet, The’
olay‘depos{ts are commonly véry distinctly stratified in layers. a
£ratTan of dn‘inch to one or more feet in thickness; each layer

is;%éiiev'

» . LR
winter season, -
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(8) Kame. An isolated mound or canical hill composed

afr . et o

of stratifled send and gravel dep081ted in a craeck or crevasse
) w1;£in €£§ lc; or in e depr3531on along the ice front.

(9) Marine Depo°1ts.“ Deposits laid down in the sea
durlng the submergence that followed the withdrawal of to;ﬂ}ast
jce=sheet. They con81st chlefly of clay, silt, opd sand, and have
emerged beaches of sand and gravel ossoclatod-w;thutpemb

(10) Shoreline.' A dlscontlnuous”o§gappment that. indicates

-

the former margin of a glacial lake or sea. It is accompanied by
scattered deposits of sand and gravel located on former beaches and
bars.

Ground Water, Sub-surface water in the zone of saturation
»

""" Below the weter-table.,

e

Hydrostatic Pressures The pressure that causes water in

& well to rise above the point at whic@'lt'was first encountered,
. T o
Influent Stream, A stream that feeds water into a zone

of soaturatione

Imperv1ous or Impermeoble. Beds such as fine clays or

'Ehale are cons1derod to be impervious or 1mpermeable~when they_do_not

RIS TR SO e UL

permit the peroeptlbleApa§sage or¥ movement of ground water,

Pervious or Permeable. Beds are'pefvious'or permeable

-
-

when they permit the perceptible passage or movement of ground wnter,

cae
4 »

as, for example, porous sand gravel, and sandstone. von
"8

w e

Por081tz. The por051ty of a rock is 1ts prope:ty of
containing interstlces or voids, e

%
-

e-glacial Land Surface, The surface of the land as it

. v.A‘" O PR ¥
'ﬁunstedwbeforﬁ the 1ce-sheet coveredf;}rwi?hagfifgg“

.«'4

Recent Dep051ts. Dep051ts that have been laid down by

A

the agencles of water and-w1nd 51nce the dlsappearance of the

,coutlnantal ice-shoet for~exumpla,»alluvium—znﬂsxreamavalleys‘



Unconsolidated Depositse, Tho mantle or covering of loose,

- uncemonted matorial overlying tho bedrocks It consists of Glacial
" ~or Récent deposits of boulders, . gravel, érm_d, 's'ﬂt, and clay.

Woter-table., The upper limit of the part of “the ground

saturated with watér. This may be near the surface or many feet
below ite Water may be roteinod above tho main water~table bjr'"a.
zone of -impervious materialsy such water is said to bo perched e.md its
upper iimit to be o - porched -Waﬁe’i-;table. '

Wells, Holes sunk™into the ground so as to o‘b’cain a
supply of water, When no wator i obtained they are referred to as
dry holes. Wolls yielding water are divided into four classes:

" (1) Plowing Artesien Wells, Wells in which the water is
under sufficient hydrostatic pr’essurelto flow above the surface of
the ground at the wéll.

- -{2) Non=-flowing Artesion Wells, Wells in which the water
is undor-hydrostatic. pressure sufficicnt to raise it above the: level
of* the aquifer, but riot above tho level of the ground at the-well,

(3) Non-artesion Wells, Wells in which the water does
not rise nbove the Water-tdble ‘or the aquifer,

(&) Intermittent Non~artesien Wells., Wellsi-that are’
gonorelly dry for & part of each year,

- Zone of Saturation, The part of the ground, below a

water—table thet is saturated with wateri -
* GENERAL DISUUSSION OF GROUND-WATER
Almost all the wober recovered from benéath—the earth's
‘surface for both doméstic. and ‘Industrial uses is rﬁeteofic water, that
is, water derived from the a"tmosphe're. Most of this water reaches
the sufface as-rain or snow, Part of it is carried off by streams;

pirt evaporatee either directly from the surface: and from thé 'upper

[T N
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; mantlo of the soil or 1ndiroct1y through transplratlon of plants, tho
remainder inﬁmltratea,lntq thg ground to bo added to the grounddwator

supplies, .
i e :.""':

o e e e

The .proportion of the total precip1tat10n thnt infiltro.tes

from the surface intc the zome of saturatlon will dcpond upon the

‘surface topography and the typo of 5011 or surface rock.‘ More water

will be. absorbed in sandy, or gravolly areas, for example, than in

those covered with clay, Surface. ruh;éggwwlll be gramterltn ‘hilty

areas thon in those that ore relatively fleot, xn sandy regions where

: relief 1s great, the~fir§t,3recip;tatiqh,%s abéorbed and rhn-off

only commences after qpn?iqgous heavy rains, nght rains f;TTing

upon the surface of the earth during the g;cw1ng season may be'wholly

absorbed by growing plants. The quantity of moisture lost through

direct evaporation depends Jargely upon t;mperaturé, wind, and

" humidity. -Ground water in areas overlain by pervious muteria} may

be recharged by influent streams corrying run-off from-areas ;verlain
. . .q Coa,

- by relatively impervious mat?rial. — .

Because of the large consumption of ground wat?rién
settled areas, At may seem surprising that precipltatioh cah furnlsh
and adequute supply. However, when 1t is borme 1n mind that e layer
of water 1 inch deep’ over an aree of 1 aquare miie amounts to
approximately 14,520,000 .impsrial g&llons, and that the annual

_precipitation in thls region, for example, is about 30 inch;é; it
will be seen hh;; eachlfear some 435,600,000 imperial gallons of
water falls on each square mile, Althoué%xit would be impossible
to determine the ennual recharge-of the'grp?nd:wuter supply of the
area, if it were assumed that only 10 per;pehﬁﬁof the totall

- precipitation, namely%,BéO.,OOQ__ge.llon&,.. 35 combribued o the

zone~af saturatlon, it will be seen that the annual recharge for

the entire area would be a very large volume., The annual cansumptla



of wator in all areas invostigated is not known, but an estimate for
some restricted areas, based on per capita consumption, shaws it to
“be only about one-tentb of the annual recharge as cstimated above.

In most rogions of the world where preoipitation is
effective there is an undorground horizon known as the ground-water
lovel or water-table, which is the upper surface of %he zdpﬁ of
saturation., The water-table commonly is a subdued roplica of the
surface topography. The weter that enters from tho su?face into
the unconsolido;‘ce,cl doposits and rocks of the earth is drawn do;zm by
gravity to where if reachos the zonc of saturation or comos in

' contact, with a relatively impervious loyer. Such o laygr may -stop
--further downward percolation, resultiﬁg in perched water and ereating
a porched water-table,. - If g water-table is at or near the surface,
thore will be a lake or swamp;'if;it is cut by a velley, there will
.be a stream in the valley. ~=Th.eﬁbprms influent.anﬂ.offluent'are.used
with roferencec to. streams and; their relation te the wator;table. An
influent stream.i}cws above: the water-table: and feeds water into the
zone of saturation; an - effluent stream flows at or below the water=

.+table and receives water from the zone -of saturations An effluent

"P

1 -stream may become influent cnd evenéually dry up if the water-table is
1cwéred sufficiently. Thé ground water in the -zone of saturation is
almost constantiy on the move, percolating towards some: point of
discharge,gwhigh mey be & spring or o pumping well. .

All roéks and, soils ere to some.dggree porous, that is, the
indi%idunl grains or porticles of which.thoy‘are composed are partly
surrounded. by minute. interstices or open spacas that. form tha -
receptaclos and conduits ofground/wa‘han.__ln most rocks and-.goils
tm--mgtim aro_.cqmected and lorge enoughk‘,f;ar"t‘t'xe woter tu-move-
from one opening to another, In some rocks or soils, however, they

are. -largely iseolated or too small to allow movement of water, ' The

.



porosity of o material varics directly with the size and number of
~its intcrsit:{ces » which in turn depend chiefly-upon the siezc, shape,
arrangoment, and degroe of assortment of the :coﬁstituent particles,
Horizons within the earth's crust of"fino-gfained ‘rotk such ag
shale, limestone or dolomite, or unconsolidated clay.or silt, may
have such- small.-interstices that the contained water will not flew
‘readily eand wells penetrating them may derive little or no water frar
theme Such horizons are considerced impervious. Beds of more
coarse=grained materials such as sand, gravel, or sandstone have

- greater porosity.ond .readily yield their wators to wellss . They are
called water-bearing bods or aquifers., A clean -Wa'l';er-bearing grax}ei
is ono of the bost sources of water., This is true whether the water
"..is derived from {:he zone of soturation-or from a .bed of 'gr.avol

' confined nbove, botween, or below.beds of less pervio;xs noterial,

* Consolidated rocks usunlly considered to be impervious may
sometimes produce water in relatively good supply from openings.
within them of primary or secondary origine :Those ‘of primary origin,
uriginai interstices, wore credted when the rocks came into existence

‘@sa result of the processes by which they .we_'re formeds; c.ge b‘e.ddiné
planes, and intergranular spaces. Seco'ntiany inte‘arsticés comprise
joints and othex" ‘froacture opénings, solution: open;ngs,,'zand openings
produced by several processes of minor .importance, such-as the work

. of planty and -animals, mechanical erosion, .and x;e‘cry.s‘ballization; all
of:_ these involve ‘movement of a type- that acted after the consolidati
vof the rocks. The most important interstices with respect to weter
supplies are  the original interstices, next to them are.:tﬁe fracturo

‘and ‘solution openings, -

The most common wells and those that in drift-covered.area
yield the largest aggrega.’ée -supply of. ground water are water-beble

wells, These are wells-that derive -thoir—water- from.-the zone of
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saturation. Mony-shallow wells bocome dry during the iate' summer
oand wintor, or during. periods of extreme drought. In most cases
this is duec to the lowering  of the woator-table below the bottam of
tho wolls Tho grouping togéther of o number of water-table wells
within o limited area will also lower thé yield of any one of the
wells, This is ‘especially truo of woter-producing formations of -low
pormoability. Whon a well penetrates on aquifer confined by
impervious beds, water will bo forced upward by hydrostatic pressure
exerted at the point wheore the well enters the aquifer, If the:.
hydrqstatic.pressure is great onough to force the water.tq.or .
o.bove. the surfaco, o flowing well is formed. gt

Springs are formod where the water-table, or some woter-
~.bearing aquifer, outcrops at the surface of the ground, " The water
cmerging from water~table 'springs is free-running whter flowing
down the gradient of the wator-table., In many cases these springs
occur as slow seeps along the steepor glopos of streem valleys. A
large number in onec arca could maintein o swamp. * A group ;:f
permonont springs occux_'ring in onc area cbuld provide suff"ic'ien‘c’

woater to maintain a ¥ake  or form the source of a stream, ' = -
GENERAL DISCUSSION OF GROUND-WATER ANALYSIS

-. The mineral sombent of ground water is of intorest to mony
besides those industries seeking water of specific quality, Both the
" kind and quantity of mineral matter! dissolved in natural water depend '
. upsn ﬁhe:texturextmci chomical composition of the r.oc'ks with which the
weater hqs been in contact, . Pollution is caused by contact with
prgariic matter or-its-decomposition’ prod};;c.ts.- . Anelyses of well waters
for. mineral combernt-aré-meds by-the lines Branch, Department of Mines
ond Technical Surveys, Ottawa. - &

. .In'a.ny given oren, on attempt is mede to sécure samples of

woter ropresentative of all.mnjor aquifors. The quantities of the
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various constituents for which tosts are mado are given as "par%s
por million", which rcfers to the proportion by woight of Qacﬁ '
constituent in 1,000,000 parts of wator. '

o The followihg minoral conctituents are those cbmmohly-

found in natural’wdfﬁ?é'iﬁ quantities sufficiont to hﬂ%e a '
.practical effect on tho value of the waters for ordinary uses;

Silica (SiOé) may be derivod from tho solution of almost
any rotk-férming silicate, although its chief sowtce is tho feidép&rs.
It i's commonly dotermined in the analysis of water for use in steam
boilers, as silica is classed as an objoctionable encrustaﬁt.

Calciuﬁ (Ca). :he chief source of calcium dissolved iﬁ
ground water is the-ébiution of limestone, gyfsum, and dolomite. The
common 6ompouhdévof calcium are celcium carbonate (CnCOS) and calcium
sulphate (CaSU3), neithor of whieh has injurious offects upon the
consumer, but both of which cause herdness and, the former, boiler‘~
scaleo, |

Nhgéosium (Mg). The chief ‘source of magneéium in gro;nd
water is delomite, a carbonate of calcium and magnesium. .The sulphate
of mognesium (MgS0,) combines with water to form Epsom;salts.(Mg354.7H;
and renders tho water unwholesome if present in largg.amounts.

§ééigg (Na) is found in ell notural woters in various
combinctions, ‘though 1ts salts constituté¥only a small.part of the

“total dissgdlved mineral matter in most waters in humid regiéns; Stdiw
salts. maoy be present as & result of polld%igh by sew%ge:'or of :
. contamination by ‘soa water eithér direbti&ior'by that énciosed in'j
sedimeirts of marine origin, Moderate quaﬁ%iéies of these salts have
little effect upon :the.suitability of a water for ordinary uéés, but
water containing sedium in cxcess of about 100 partsiperimillion~m;st
bo used with cere in steam boilers to’preventifﬁamfné."ﬁéters
containing large quentities of sodium salts are ihjurious to crops

ond are, thoreforc, unfit-for iFrigation, The quantiby of sodium salt
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may be so large as to render o woter unfit for nearly all uses.

Potassium (K), like sodium, is.derived originally from
the alkaline feldspars and micas, It is of minor significemce and
-is sombtimes included with sodium in a chomical analysise

" Iron (Fe) is almost invariably present in well waters,

but rarely inllargo omounts, Salts, or compounds, of iron are
dissoelved” from many rocks as woll as frém iron sulphide deposits
‘with whieh the grouhdlwutéffcomcs in cdontoot. It may-a1$o be .
dissolved from well casings, watcr pipés, and other fixtures in
quéntities‘large enough to be objectionable. Upon.exPosuréfof the
water to the atmosphere, dissolved iron sééaratea as thé hydrabed
oxide that imparts a yellowish brown discoloration. ‘Excossive-iron
in water caiises gtaining on poroelain-or-enamalled were unv renders
the water unsuitaﬁle for laundry purposes, Weter is not considered
drinkeble if the iron comtent is more than 0,5 parté per millione

Sulphates (504), Deposits of gypsum (CaSO4;2H20) arc the
principal sbﬁrce of sulphates dissolved in ground water; s6luble
sulphates, chiefly of magnesium and sodiim, are other soukces.
Sulphates causc permencnt hardness in water and form injurious boiler
scale, Sodium end magnesium sulphetes ore laxative when presemt in
quantities of more than 900 parts per million, R

Chloride (C1) i'S':defived'chiéfl'y from organic matérials or
“from marine‘rocgé and sedimsntss It occurs usually as sodium chloride’
" and- less commonly as caldium chloride and megnesium éhloride;‘ Sodium
chloride is‘a'cﬁaracteristic.cohstituent of sewage and a lo§a11y
abnormal amount suggests pollution. However, because chlorides may
" be derived fram many sources, such abriormal quantities should not,
in themselves, be téken as-positive proof of pollution, Chlorides
impart a salty taste to water if they are present in excess of 300
parts per milliong S

Nitrates (NOz) are of minor inqxﬁ*xuxuigtn‘ﬁhs_study of
ground weter, Relatively large guamtities in a water may represent
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pollution by scwago, or drainage from barnyards, or even from

fortilized ficlds, It is recommended that o becteriological test

|
be mode of water showing un appreciable nitrate content if it is to
'be uscd for domestic purposcs,

Carbonate (coz) forms o 1Arge percentogc of the solid
compounds held in solution by the average grounﬁ water, * The fwo
chief sources are the decomposition of feldspars end the solution
of limestone by water carryinc carbonic acid in solution, which
is the primary agont in rock decomposition, They aro indicated
in the table of analyseé as alkulinity.' Calcium and magnesium
carbonates éﬁuse hardqosé in woter, whereas sodium carbonate causes
softness, ~

Bicarbonate (HCO3), Carbon dioxide dissolved in water
rendqrs the insoluble cealcium and magnesium curbonetes soluble as
bie;rbogates. Boiiing revérses the ﬁrocess by changing tho bicarbsone
into 1£;olub10 carbonates,‘which form o coating on tho sides of

cooking uton51ls.

Total Dissolved Solids (Residue on Bvaporation), The tern

is applied #o the residue obtained when a somple of'wdte£ ié evaﬁorai
to dryness, Waters are considersd high in dissolved mineral solids
when they contain more then 500 éérts per million, but may be accepte
for domestic tee up t; that point if no better éupply is available.
R631dents, sccustamed to the waters, mey use waters that carry-well
over 1,000 parts per mlllion of total dissolvad solids without
1n00nvenience, although persons not psed to such highly mlnerallzed
waters would find.thom ;bjectionaﬁle.

Hardneés is a condition 1mparted—toantersmchlefly by
dlssolved calcium and. magnesanm.cﬁmponnds. I®» here rsfers to tﬁo

ap-dastroying_power of'water, thet is, the pcwer of the wute#
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first to usc a certain amount of soap‘to procipitate the above
compoun:s bcfore a lathor is prpducéd. The hardness.of water in

its original state is its total hordnoss, Permonent hardness remains
after the water hus beon boiled, ant is causcd by mineral salts thet
cannot be rcmoved from solution by soilipg. It can be reduced by
treating the water with natﬁ;al softeners, such as ammonia or sodium
carbonate, or with many monufactured softeners. Tomporary hardness
can be e¢liminated by.boiling,.and is due to the presence of
bicarbonates of calciﬁm'and negnesiume Waters containing larger
quantiéies of sodium .carbonate ﬁhaﬁ of caleium and magnesium compounds
are soft, but if the latter compounds are more abundant the water is

1

harde The following toble™ may be used to indicate the degree of

hardness -of o water:

Total Hardéuess

Parts per million S Character

O=50 scovsosucessecsesccnranssasensees Very sof't
50-100 P 0P 0GP S PR 0000 g 0s000CD YRSBEREDOS MO_derately SOf‘b
100-150 R Y PR T A R T I X Sligh’tly hard
150-200 s0csocess0vericscenssntsos s MOder&'tely hard
200~300 secesssoesssasvesssrevassssesese HArd
300 and over ooou.ooaoo¢ooo-‘oocoao---ai.oo Vel‘y hO.I"d

T .
- Thresh, J. C,, and Beale, Je Fe¢; The Examination of Waters and
Water Supplies, pe 21, London, 1925,
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PART II
WHITCHURCH TOWNSHIP; YﬁRK COUNTY, ONTARIO

g . o

utooyee

,,;:' ngs1cal Feagures SRR i

Whltchurch townshlp, an areg.of approx;mately 103, square
miles, is in the east—central part of York county, southwestern
Ontario, Its eastern boundary is the county line between Ontario
and . York counties, and its westarn ‘bouidary is Yonge Street. It,
is bounded -on the north by East Gwillimbury township and on the
south by Markham townshlp.; ~
;iuu The greater, norbhern,‘part of . the area has rolling
topagraphy characterized by .abrupt. hills and deep, basin-like
hollowddn . The southern:pant -of the area. is: flat or gently undulating;
smal¥er flat areas occur:in. the,north-central part of ;the township
and to the north of ‘Musselman. ‘Lake, the latter.bheing. a $andy plain.
A well-marked divide extends across the township 2 to I, m¥les north
of, and-parallel. withy %he;southern boundary. of .the tgwmship. It
forms afpart .of the-height of land between Lake Slmcqgiand Lake
On‘bariO;__‘.-:.m- sadd 2y . L ""5"'\))-‘:’ R DT

' Lo oak PH“*L Gt jF s .

onin ,LMA number of;, g@all(lakes occur throughout the soutbern
part of thefarea. ; The largest.of these. argd\lllc;ocks, Bop,d, St.. .
George, and Ressor Lakes in the southwestern part of the townsnﬂo,
and Musselman Lake in the east-central part of the area, Wilcocks
Lake is the headwaters.of EastBranch Humber River. The township
is drained by Humber, Holland, and Black Rivers, and by the head~
waters of~Rouge—and -LittIe Rouge Riversi=Holland-River heads:to-
the west:of: kiussdlman-Gake and flows inca westerly dirgetion.to
near-Aurepa- where-it-bends-.sharply to. the.north,lcontlnu_ng in that
direction until it leaves the township at Newmarket. It occupies
a narrow, shallow valley from its head to Aﬁrora, but from'Auroro
to Newmarket its valley is wide and fairly shallowp Two large
tributaries of'the Holland River flow in a northwesterly direction
across the northwest corner of the townshlpw Black River and
Vivian Creek head in the northeastern part of the ares and drain
northward into- lake Simcoe. Several small -streams that form the
headwaters of- Rouge and Iittle Rouge Rivers flow in a southerly
direction from;the height of land and drainithe southern part of
the area. . R AL

Ter

1]

The townshlp as a whole has a relxef of more than 450
feet, The hlghest elevation is in the easbeﬂn part of the height
of land, con. IX, lots 13 to lh, where an élevatlon of 1,225 feet
above sea-level is attained. *In its western part the height of
land has an elevation of more than 1,075 feet The elevation of
land decreases gradually to thée north and south of the height of
land, being approximately 900" feet above séa-level along the eastern
part of the northern boundary, 772 feet at’ ‘the town of Newmarket ,
and 800 feet along the central part of the southern boundavy of the
township. var

The mean annual temperature of the area is L4.2 degrees
Fahrenheit., .Normal annual precipitation is 28.. inches with the
greatest amoupt of precipitation during the months of June, Ju
September, and November. These figures were reported for Aurora,
in the western part of the township.

e
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Bedrock Formations., Bedrock does not outcrop in Whitchurch
township and the type of bedrock:that immediately underlies the drift
is not definitely known. A general discussion of bedrock geology of
the*area is 1ncluded in Part I ef this‘repcrt

ITeR) S S : . .
- Uhconsolldated Dep051ts. In the- Toronto reglon, some 20
mlles south of Whitchurch townshlp, ‘there is -gvidence:.of at least.
three succéssive -advances. and’ rietreats of;the .continental ice-sheet.
There, three distinct deposits of glacial till,: separated by -
interglacizl deposits of stratified sand and clay, are exposed in
the lake~shore bluffs,' '-In-Whitchyrch-township, however, only

'1“.

FRRERESS ERPARS

_‘:,those deposits laid down during the last movement of..the icersheet

Care’ exposed at the surface, Older deposits of glac1al drift ang :
_1nterglac1al deposits doubtless compose 'some of the great thlckness
“of glaclal drlfb-that 1s known to ex1st in this: Area

1h lot h, "coh. I, deep well drllled on the farm of .
J. H. C. ‘Durham, ‘Bond Lake, penetrated 570 ifeet of gla01a1 drift
before bedrock was encountered. This is the only locality in the
township where the thickness of the drift is definitely known,
but “some - conceptlon of the'thickness of drift at different places
1n the area. ean be* ascertalned from the: follow1ng tabler

. e
S :'. R O o Mo gm0l
B T S D ' vy
o R Thlckness of the Glaclal Drlft Y T .
RN S MR NV A
"Well No, - Concession’ - . ilot. . | Depth to bedpqck(feet)
6 RN | Cger i
R R S { 570 _
58 RREE '11-"f~§":2'1¢g' Boak ‘ 200 + SU .""‘3
w e, bis g ..l‘ : .- ° 185 +oTe e
: ll = Yo .".ll' Ty —3; :, - 260 + AR
b6 oark e 336+ ¢
-9 i TR N iy -160 + F .
8 . i {:fll_ : : . \' i 4 *: 170 o+ \
L8 * S 11 a2l S R65 4+ .
3 i 111 ; 120+
C 150 111 . | . . 200 +
B ,-29.,22 lll ixr- . 127*
#10. ¢ - % M 07 + .
T A S T - 1904 D
we ¢ od0. lV 11 201+ SIS
CENPER - S I A PP 00 T e
- 3 - T - " V ; IR a5+ rops e
EOFC - SSEC P N et TA95H L
AL v 32 ";5o+ - :
11 B s A -5 ’ - S L 8T
9 i Vi 1, 1L+ -
SEEN SETE DU - EE DT S 110+
Tl .1 6;__(‘1':', '!3\‘ %A o ..‘:-.--.,m ' ) \12 '} ‘ '. o 160*-'..
e Fel I m 35 et e ks s
1 o 5o Lro o 100k
15 | Viil ' ' v one 150+
7 ; Vi1l 22 160+
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Well Nos ' | ~Coricession g Lot . |., Depth.to. bedrock(feet)-
s~ SR T Y T R T g
70 XX 2 180 +

H
| - !
[}

it \ .
1

NOTE: The depths marked with a + sign indicate that the
total ‘thickness of gla01al drift was not penetrated. .
, Two large lobes orlginatlng in a s;ngle ice-sheet. laid
down the»uppermost deposits of glacial drift in Whitchurch town-
ship. The northern ice-lobe moved southward from the Georgian
Bay district and the southern lobe moved northward from Lake
Ontario,: Glacial drift deposited by the southern lobe of ice
appears to overlap the deposits of.the northern lobe and to dlffer
from them in composition. . - Co :
" " A1 the glacial drift. deposited by the advanclng ice~
sheet and from the base of the ice during its melting constitutes
the ground. moraine. All of lots 1 to 5, cons. III to X, and most
of lots 6 to 8 of the same concessions are mantled by ground '
moraine deposited by the. southern ice~-lobe, -It is composed
mainly of boulder clay, or till, but pockets, lenses, and
extensive layers of water-lain sand and gravel are fairly numerous
within the: material, especially in the vieinity of Stouffville.
The boulder clay consists of buff to blue clay with embedded
pebbles and boulders of Trenton limestone, Gloucester shale, and
some Precambrian rocks. Most of the material appears to have
been derived locally.-a Rk RES *,?’
A small area 1n the northeast corner and another fairly
large area in the north-central . .part of the township are
mantled by ground moraine deposited:by the northern ice-lobe.
It is quite probable that some of the deposits between Aurora
and Newmarket, which have been shown on the map as terminal
moraine, may be ground moraine, but the rugged topography in this
area suggests that the former interpretation is the more probable.
The ground moraine in the northern part of the township is of
much the same composition as that in the southern part, except
that it is generally more sandy or silty and much of it is well
stratified. It contains more ‘Precambrian pebbles than that in
the southern part and little or no-Gloucester shale.’ Pockets of -
water-laid sand and gravel are common within the till, but appear
to be less numerous than in'the'ground moraine of the southern
part of the township. Terminal moraines fliormed by both the
northern and southern ice-lobes, and which are more or less
intermingled in an interlobate area, cover the greater part of_the
township., These moraines have been described by F. B Taylor 2,

1rhe Moraine Systems of Southwestern Ontario; Trans,,
Canadian Institute, Toronto, 1913 -

St

o

“Moraines north of Toronto; Ont. Dept of Mineé, vol, XLI,
pt. VII’ 1932, ppo 56"60‘

The terminal moraine deposited by the southern ice-lobe
is approximately 2% miles in width and extends from the southeast
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corner o the area easterly across the township. The.limits of.....
its Tough terrain are fairly well defined, Small lakes, among
them-Hdynes Lake 'and-Ressor Lake, are contiiriéd in some'of the
deep.depressions-that-charaeterize the moraine topography. The'
material of the moraine is mainly boulder clay, but sand and
gravel are not'urcommon, A large area that ig covered by «
stratified sand and gravel occlﬁirs in the southwest corner of.
the township, and several largé deposits of gravel and sand
occur-immediately- south-and- east of-Musselman Lake. Pockets
and lenses of. sand, and gravel appear te-be fairly common, &nd
in the eastern half of the .area .mope ‘or less continuous layers
or tongues extend from the terminal moraine out under the ground
moraine, A considersble amount,of :dand and gravel is encountered
in deep drilled; wells in most. oi' the ‘area; govered. by ‘the termlnal
moraine. f';'u I’J fpart ome RV i A
B AR O 0 T I Yo e a o opeelh o
‘J}he lz_t_m,ts ;ofi;&he terminal moraine. depos:.ted by the i
northg_g‘n icerlobe: are-nob.so well:defined. ' The front-of this .4
moraine is easily recognized north of Wilcocks:Lake, buti it is . v«
less distinct farther east. In the area to the north of Wilcocks
Lake and that.mapped:as.iterminal moraine bétween Aurora and
Newmarket, the maberial: ¢onsists mainly.of:boulder:clay, .but
elsewhere, except, for, some knolls of boulder’ clayy::the. predominant™
materials of this moraine are stratified silt, sand, and gravel.
Sand and gravel.algo occurs as pockets, ;lensés, or fa.w},y oL s i
extensive layers in:the boulder elayo v g0, . T u?
1:1;..4. ,--x;" . gty ?
. Stregms tha‘eussues from' the fronts.of: the ice-lobes
durlng their melting transported large guantities:of silt,
sand, and gravel,, and part.of thigmaterial was depos:.ted as
utwash fans or.plains in front. of the moraines. In gome areas -
the outwash materidls are partly covered by glacial till due:bo i« ..
a minor readvance of the ice-~sheet. Where the streams issued
from ice tunnels or ice channels, :¢@specially in.areag.ef.terminal
moraine, the silt,. sand, and- gravel, was ,loca.];Ly bunched ; mvh:x,lbs aal
or knolls known as kames. The, outwash materials are- mostyy o iicen
the form of kames, but in a. large flab area . to the north.of:up o7 41
Musselma.n lake they const;Ltute a.. sand pla:Ln. Kames a],sp,mccuzz [/~
. smal’L area to the ‘south of Wq.lcockg Lake and-in an- BRE8 orch.
of cons:.derable w:x.dth that. extends friom. south of Aurora sasterly -
to Va.ndorf and then. northeasterly through Vivian. An old dra.m,a.gel
channel that is occup;ed in part, by Holland. River can be. traced /s
from Musselman leke wgstward passing south of Aurora. Tt marks jee
the course of a. large river, that flowed between the fronts of; ther Jo
1ce~1og:s and probably was J.nstrumental in depositing much .0£;4he:;.;
sand and gravel there, In some places.the;.sand deposits. are. at.,wcv
least 135 feet thick, Seme .of the outwash material -ds.undovbbedly:
from the southern terminal, morap.ne, but the greater Jpax:t of ite s,
appears to have come from the north and: nort«heasta DS LIeNTLeN
. e o3 S TR o 1 PRI i ST
‘q. Some alluv:.um occurs along Rouge R:Lver and it& largef: SN
trlbutary in lots 1 to 3, cons. IV and V, and alluvium may
occur in'parts of thig Holland River Valley, although 3 none fhae;n T
been shown there ohthie map: “The t¥at valley that Bohtiins™'

Wilcocks and St. George Lakes and the headwatérs of ‘Humbay 020

River is covered by th:Ln depos:.t,s of sand mapped as o d\
. it oL
alluvium, n o .
R B T PRt B W
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The boulder clay. constltuting the ground moraine is not
a good source of water as most of it is so- ‘dompact that water -

-\ soaks-into or out’ of if.very slowly,.being_held there.by. molec .....
- attraction. - Little water is, consequently,:recoverable by. wella. -
- Where the boulder clay or till is sandy it may, however, prove to’
be a fair source of water., In some places water may follow small
. pore or less tubular openings in the clay, and most wells that

—encounter these openings yield a fairly large supply of water.
“These" openirgs in the clay probably comect with-lenses-or-pockets-
- of porous, water-bedaring sand or gravel:within the till that are
‘themselves good: sources of water. They are very porous, and collect
and store large quantlties of water that is readily yielded to wells.,

‘(3

The boulder clay constituting the terminal moraines has
_"1He same water-bearing properties as that of the ground moraine,
l‘annd similarly the lenses of sand and gravel located therein absocrb
c.and store large quantities of water, much of which is resdily
pecoverable by wells,;, In some areas, however, the sand may Lo
4850 fine that wells become plugged and are rendered useless.
B
T '"‘”"The autwash ‘materials- consisting ch1efly-of~siit,-sand,
’and gravel are very - porous and ‘absorb most ‘of -the precipitation:
' +that falls on them. ~‘Much of this water is readily recoverable
¢by wells, especially if the deposits consist of coarse sand or
gravel. Ir, however, the materials are composed of silt or fine
...sahd the wells tend to Pplug, and i are_rendered useless._Mw”

R 4 .S. e

o8 Alluvium 1n Whltchurch township is not an 1mportant
..gource of water as hhe deposits are shallow and not extensive.

2 -The posit;pn of the water-table Joes not remain constant
*“*'bnt fluctuates during the- -year-and from-year to year,--The .. .
“décline in precipitation during ‘the period 1930-36 resulted in ..
“‘the lowering of the water-table, and a considerable number of
shallow wells bécame dry. The water levels in a number of wells,
m“:in Whitchurch and adjoining townships, were measured periodlcally
from June to September of 1937 and for some. wells also in August
:\1936. The .results are given in the following table, These wells
; were not in use so that the fluctuations in water levels is
believed to.be the ‘direct result of precipitation, evapo~-
o transpiratlon, and other natural causes: -A considerable amoun%~

. ‘of precipltation occurred during ‘the moriths that’ the wells were '
measured.yw'

.;'.
I Y St

AN '!

jf Flucguations of the Water Level in Selected Wélls

4 et een evesmeinn ) et et S e bt 0 o it = e S niie

>

,..
B
. =

. Location | T Depth | | Depth
& of well | Township of well Date of of water
I.Con.! Iot S (feet) measurement (feet)

. .L ‘RoI | 9 - Plckering. | . 55 i Aug. 12, 1936 | 35.0
e s ‘. ~ June; 5, 1937 be5
\i.:_- ij 4"," i Jlﬂ-y 19, 1937 6°L|‘
T , . Aug, 27, 1937 7.7
At y R : Sept. 24, 1937 %)
CEYRAT L9 . Pickering | .. .. 30_ . .| Aug, 21, 1936 | 20,0
s 2 - . i - wdune 5, 1937 2sl
Co July 19, 1937 | 7.6
¥, < | Aug. 27, 1937 10.3

e _ept. 24, 1937 11.3

R At A e 1m0t 00 e o A R £ e a1t 0



Iocation

“'of wall

Cons,. ..

1ot

Townsh;p\, ?L&”

;o]

Date of
measurement

Depth
of water
“(feet)

—

si‘

?iékerlngLJ‘

oy 24,3967 |

5
> W B~

,.-",..,-.:-‘ IS PR 13 = "Jime 5, 1937 [ M
| o : :: B . _'-“June ,"1937 4 3.
Yoo e mere s cleie s gayleyagay 0 ¢ 0,
s Bt hug, 27, 1937 e

. 1 “Scarborough, | . 16.8 Aug. .3, 1936, | . . 11,

i ”:'l'-§ RN S I I & 1 L June 7’ 1937 28
g Lol si’“'.;;\s--:r'\ ot ‘June' .21, 1937 !6’

7
9
0

aRae

N A

July 19, 1937
JAug,s 27, 1937

=

fr

", ~Bearborough

.| ."Sept.2, 1937 |
e Ang. 29, 1936 |-

Bl e ER e T S e 19870 1 37
' ,‘h‘ S E TR T L W ;‘ July 19 1937 .37'.
R A . 3t Aug. 27, 1937 "3‘6‘-
; 1 .A L _ Sept. 24, 1937 37.
IV, |, 28 Searboreugh ;. -41le3 . .| ~Septe,7, 1936:. | ... 18,
iﬁ et soenp e a0 velipw g | o.Jdune, 7, 1937 i1t T

<y :;; s N o ‘. RN v JUlY 19, 1’937 L t.( ! 8‘
ST 3o ue uS' 27, 1037 i g'

- Sept. 24; 1937

S .

AU

Scarborpugh

July 29, 1936

[

pvovmoo oo Fowho lbuulo |bEERD

I
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| 5
ks e T a7, 1987 2
B ! - July 19, 1937 B
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VIII {: 10’ Markham . -~ |- 33y a.'j ~Jung. 85 1937 .| - 1180
FLRER Doy Emaos o e ooyl g, 1937 ) o 1849
. W : ot £ ol Y. Auga, 27, 1937 - it 28k
YA R E R R oo L indepte2h, 1937 170 2060
AR N Markham - |- 1?53V June’ 8, 1937 |70 216
LS T <R Beet vy 19, 1937° | 30
! el L 'sfx i A-.: sfu::a.:-' B Aug. 27, 1937 .1..~ .:7
x . \- ; "i:’) K] \( 25 i,_;_ Sep‘t 214‘, 1937 L q7
I h:il . Whitchurch. . 16.3 Aug..3L, 1936 .
June 8, 1937 Lo, ho

HERRO Y. X N

COREY B

Aug. 27, 1937

Sept 24, 1937°
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i
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N
l
'
?
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i
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)
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L i June 8, 1937:4 -"-

A 10 8o Ao aidily 19, 19377 .. .. 13.
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. 5 PR . - rSephe 24, 1937 o 8
I | 2245 .*Vaughan 19.2 Sept. 5, 1936 16.0
L e e ; June 8, 1937 10.3
el 5 SIS | July 19, 1937 13.3
RE LA I o) Auge 27, 1937 | . bk
i PP , o Sepba2h, 1937 16.2
X. | 15" +7 Vaughan 16.1 Sept.21, 1936 540
3.8 K A June 9, 1937 5 7
e N FEE July 12, 1937 6.9
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The condltlons that produce flowing-arteslam wells, .
----both-in.bedrock.and glacial drift, are .many. They have been fulig
described by. T. C. Chamberla:ml m. L, Fu11er2 waard"E. Stmpso

m 2 . x A"

e lThe'Requisite-andMQuallfy1ng Condltions of Arte31an wells,
U. S. Gte. SUI‘V., 5th Ann. Repto, lesh, ppo 125"'173. .

. T

.‘S._,

B %Summary Qf the Controlllng Factors of Arte31an Floys, f
Uo SoaG’eOl. Surv., Bu-ll. 1190 . . . : k'“.l L :’

il Sy Coep s
. 3Geology and Ground-water Resources of North Dakotao Uo S.
Geel. Surv;, Water-supply Paper 598, pp. h6*k8. g 7

=)

and others. The essential condltlons necessary for the ex1stence

of': floiing-artesian wells. are as follows;; (1) 40’ adequate supply

of water in the intake area, i.e., the locality where the. water
enters the ground; (2) confining beds of some relatively impervious
material -that overlie the water-bearing beds and prevent the upward .
passage of the:ground: water;. (3) the elevatlon of the intake area
should be greater than that-of the ground. surface iq the loeality
where the well penetrates the aqulfer conxalning the-water undef
préssure, - Dz Lo iERal e )

The areas in which the flowing-artesian wells ocdur are
chiefly-in the ‘south part of the township, The aquifers producing
the- flow~artesian wells are belleved to be dlrectly connected ;”
with tHe terminal moraines.~ These water—bearlng beds consist
chiefly of sand‘and -gravel and extend from the higher ground “in’
the terminal moraine areas to points below the till of the ground
moraine, - Precipitation falling on the -terminal moraines enters the
ground and follows down ‘its hydraulic gradient, along -the more
permeable beds to points where it.is .confined. below the till of
the grotund’moraine, The pressure of the confined water is
sufficiently great to.cause: it to rise into any well that may
penetrate the beds in which 1t ex1sts. :

Vet Thirty holes 1n.the townshlp falled to encounter water,
and of" these only six were sunk to. depths greater than 100 feet.
In the northwestern part of the township some difficulty is ==
experienced in obtaining adequate supplies of water at shallow
depths, but elsewhere little difficulty, should be’ experlenced in
‘obtaining sufficient water for all farm and municipal needs at
depth. .-A11 the wells and springs derive their water supply from
the drift, mainly from pockets, lenses, and layérs of sand ahd
gravel withln the tills~ Only one well is known to have been’
drilled into bedrock. o e

Drilllng into the bedrock formatlons that underlle .
Whitchurch township:in search for water is not advised as they
lie at great depth and most of .the water they yield is too
saline to be used for farm or municipal use. A l,292—foot well
drilled in lot 4, con. I, on.the farm of J, H, C. Durham, in
search of gas and oil, encountered bedrock at a depth of 570

_ feet. Water was obtained from the Trenton limestone at a depth

of 1 145 feet, but no: informatlon was secured. .as to, the quantlty.
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Data on this well are not listed in the well compilation sheets,
but 1$-has been - descrlbed by Ru B, HarknESsl.-i' :

. .t
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”_wﬁm4_*lA0th Annual Report of the Ontarlo Department of Mlnes, ~1931,
Pts. IV and, V, P 51. -
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With the exception of the area in the northwest corner
of the townshlp mentioned earlier, where deposits of sand and
gravel in the upper part of ‘the drift~ire scarce, little’ difficulty
is experienced in obtaining water at ‘depths down to 80 feet. '
Where sand and gravel deposits occur at the surface or are overlain
by & thin covering of boulder¢lay, few shallow wells.fail to
encounter water in -sufficieht quantity for most farm needs. This
is typical-of-the southeastern-part of the area where the supply-is
particularly abundant, In those areas where the deposits of sand
and gravel do not' appear at the surface, there is no way of -
determlning @heir logatidn.and extent except by s1nk1ng wells or
test hOléSo oo

Y B
¥
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© In some parts of the townsﬁip, partlcularly in the A
northeast corner,” difficulty may be experienced during dii g
in ‘controlling the ‘fine sand that forms the water-bearlng ‘bedls
and in’ all probability screens will have to be utilizéd in wells
penetrating these beds to ensure a sufficient supply of ground
water. . . .

Tyt . s T e Y o . “;

1”_' it least 8O fIUW1ng-artesian “wells exist in'the area‘
covered by Tots " tb‘8 gons. IV and V, lots 1 td 8, cohs. VI,
VII, “VIIE; and the® western part of’ corta IX, - The weils vary in-
depgh from: ‘20 %0 approximately 100 fegt, most beéing betwéen 50
and 90 feet, And- tap water-bearing beds of sand ‘and gravel. In
‘at “least two places ‘in-this drea’ tqb'Waterébearing horizons are
known to exist. In lot g e coni”V;; ‘oh the farm of A Nelghorn,
water under sufflclent pressure to'overflow ‘the surface was’
encountered it sandy‘M$ter1al §Verlyfﬁg ‘clay or "hardpan" &t'a -
depth of ‘approximately 30’ feet,” , A ui hstrorger Tlow of wdber ~
was obtained by drilling through the"“hardpan® into falrly coarse
gravel that occurs at a depth of 70 to. 80 feet, It is reported
that 31mllar condltlons ex1sﬁ“in ld% L, ¢on, VITI, on the property
used by a goldflsh,supply company. Durlng ‘the ‘summer of 1937,_
well drilled by Rofrey Bros. for the Stouffvllle water works in,
lot 8 con. VIII, encountered water in flne ‘sand at ‘s depth of
approx1mately 20 feet, w1th suff1c1ent pressure to flow at the i
surfece. AL B dePth of approx1mately ‘90 feét, however, a medium
coarse gravel was encounteredfthat did not contaln water. It is

the sburce ‘of the ground water for the flow1ng arte31an wells ﬁo t
the south and southeast. It is not definitely known if the L
depositsloffsand and gravel that form.the water-bearing beds of
the f16w1ng wells in this area occur as continuous 1ayers or as
separate’ tongues.extendlng southward from the términal mordine. .
The former is probably true ‘ag mﬁst Wélls drilled in this - Lo
district encounter water under sufflclent pressure to overflaﬁ‘ﬁ@
surface. .The water—bearlng beds slope up northward 1hito the =+
terminal moraire and the difference’in elevation between it’ and?'
the'well sites is tHe cause’of the pressures “The witer barely ™
overflows the surface in many welld, But ih others thé piesometrit
surface is from 1 to 15 feet above the ground surface, and the
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volume of ground water produced is reported to be from 10 to not::
less than hO gallons an hour., Very little difficulty should be:
experlenced in locatlng an abundant supply of usaple water in the:
‘southeastern part Of, the township, Not allwells will flqw,,but
the water should rise a considerable distance in the wellss . .-
Water from ‘deeper wells may contain a considerable -ampunt. of iron,

At least 31 flowing-artesian wells are known to occur
in the northwest corner of the, township, in lots 26 to 35 don. I,
lots 28 to 35, con. II, and lots 31 to 35, in the western part of
con. III, Most of these wells .are from 120.to 160 feet deep, but
a few are less than 75 feet deep and some are over 200 feet deep.
At 1east two water—bearlng horizons occur in this area. :

ot

B o B MR ¢
o Seven.wells derlve weter from sand that underlie blue'.
’clay at’ depths of 2h tQ'V2 feet.A The. water is under sufficient =
pressure to. overflow the surface,: riging: 3 feet above it in '
some plaoes‘ . This. bed.. does not, however,. appear to be continuous:
throughout e,locallty, as many wells passed through these 3
horlzons withbut encounterlng water, : ;Other water-bearing deposits.
occur in’ narrow bands fllllng old. dralnage channels buried by
drift, that slope .upward into.the terminal :moraine to. the. south.
The water in these is of good: quality and. fairly abundant in
quantlty, belng ample for-all localjrequlrements. O

AR CORGN

The maln supply ln this northwest~corner of. the townshlp
occurs “in sand or gravel at. depths of /12040 160 feet. These
deposits. are overlaln by impervious blue. clay and, in most but:.
not all cases, the gravel\underlles the.sand. The aquifers for
the deeper wells appear\to be .fairly continyous and: probably
underlie most if not -, of, the area in which flowing-artesiafi
wells occur, Proof that several wells derive water from the
same horizon is ghown by the.fact that the .supply from some wells
was appreclably decreased when the wells 1iged by the town -of o FE
Newmarket were drilled, especlally the new well drilled in 1937.. a
The water from this horlzon is under con81gerable pressure and.:
rises 1: foot 1o 5 feet above the surface,, .The water-bearing beds .
are thought to slope up into the terminal .moraine;to the south . ..
and’ the difference in elevation of. the grougd—water level in the.
water—bearlng beds. in the terminal moraing:and:at the yarious:
well sites accounts for the pressure. most of the. flowing-~: .- =
artesian wells occur in the wide yalley oi Holland River: and:its. .
tributary. The. p0551bilities of. obtalnlng other flowing-artesian "
wells in this area appear to be very good. Wells drilled with the
hope of encountering water under sufficient pressure to overflow
the surface should be lpcated at 51tes of low elevation, as it was
noted that the water in a few wells™in- this ared, situated at
p01nts of considerable elevation, d1d not flow although it did
rise some distance in the wells. -
. Two flowing-artesian wells in lots 18 and 19, con, I,
near Aurora, derive water from sand and gravel aquifers at 85,
100, and 160 feet., These aquifers are believed to be continuous
with similar aquifers in King township to the west, but to be
different from the aquifers yielding ground water to the flowing-
artesian wells in the Newmarket area. Artesian pressures in these
aquifers decreases towards higher und to the south, and, in
lot 15, water rises innnoa—flowim;%:;xuﬁimuymﬂle only to within
6 feet of the surface. :

- e



Sprlngs are fairly numerous throughout the township
anid’ at least™53 are being used for domestic or stoék needs. o
They oceur'® ‘along: ﬂréinagé ‘channéls and at thie bases of some -
hills. "Water: supplie@ by ‘springs is" ‘abundant and-of excellent
quslitys Numerous-'gprings ‘issue from the Slope at- the Stouffville
water reservoir, and doubtless many not shown on the map occur -
Ar the tovmship, e :

- o . !‘. ,‘7.,‘._-..
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RGN D Oommnnlty-Supplles

SR Town of Aurora. The town of Aurora, populatlon
approxlmatel§ 2,700, obtains its water supply from flowing- -
artesian wells, One flowing well is in Whitchurch township and -
the others, 7 in number, are in King township. The well in
Whitdhureh township, situated iat the pumping ‘station and stand-
pipe;, ‘1s 260 feet deep and derives water from sand and gravel i
at depths of 100 and 260 feet. The¢ pressure is sufficient to~ <"
raise ‘the ‘water 6 feet above the surface; and the water flows* ’ﬁ
into a ‘reservoir from where it-is pumped into a standpipe. The~“
flow from this well is approximﬁtely 50,000 gallons a day. ' #ined
Another reservoir of 35,000-galloHs capdclty on the west 51dd me
of Yonge Street just south:ofithe standpipe receives water from 0
three flowirig-artesian wells ‘91" %o 98 feet~deep. Water from #i-
four other flowing—arteslsn wells west of Yorige ‘Street flows I
into a third reservoir of 11,000 gallons capacity. This water
18 obtained at' depths® of- 119-tb 140" feet -ant rises’6 to 8 feet
above the surface, dWatér froki all threé reservoirs is ‘pumped 2
direetly’to: the mains- without‘processingf‘ ‘The da11y~consumptrbn i
of water:fo¥ Aurora is approk1mately 200,@00 gallonss During -
1936 some- 77,000, ,000°gallons’ of- water:weré obtained frem the'o ° @
wellés and‘there was ar surpluslof about’l0,000,GOO gallons. L {j‘

[
R o

ihaEw Town of Newmarket. Newmarket, populatlon 3,600'ﬂobta1ns
its water supply from wells,. “Prior to 1937 the supply was' -
derived from 3 f10w1ng wells; 150, 200, and:.300: feet deep,: The
wate¥ was" pumped from a 100;000-gallon reservoir- 1nt0‘adl75,000-
gallen standpipe and thence to'the mains. In’ 1937 a new weil
drillédoby-the International Water Supply Company:came ifito use.,
Wated was-éficountéred in three horizons at-depths of:96;" 190,
and 265 feet,“but only that from the latter 4s being used. -
remove impurlties “of sand, silt, iron, and natursll gas, the
water is fipst: ‘sprayed into-a tank and thenﬂpumped through sand
filters: into*the mains. Yléld from’thiks weli'is lLO gallons h
mlnute' TR . ~.)l el 30 ST TRG .'

. . ' Pt crgncons gedey e ool e

Vlllage of Stouffv1lle._ Stouffv1lle, with a population

of approximately 1,060, bbtains it's water supply’ from flowing-
artesian’wells and springs located: in lot 9, con"VIII. Most
of the water is derived from 8 flowlhg-artesian wells at dépths: ™
of approximately 20 feet and is stored in two open cement and tile
reservoirs of 250,000 and 300,000 gallows” capacity, .The water from
a few springs is also diverted into the'réservoirsi ™ Watér is "7
piped by grav1ty‘to the town, ‘which lies about 3-miles’ southeast
of the reservoirs and 120°feet lower in elevation.# It is used ’__
without purificatierti The average daily consumptlon ‘is 75, OOO
gallons. The supply is sufficlent for preSent needs.

PR
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During the summer of 1937 a test hole was drilled ‘at the
reservoirs in-order to aseertain the. p0381bilities of obtalning
additional. water below the level at whlch the present supply is

derived,.-

.Water under, artesian pressure was encountered in ‘sand at

about 20*feet.f .This was -cased off and drilllng continued to a total

depth of 142 feet,

at about 140 feet fine water-bearing sand.

At about 90 feet dry ground was encountered and

Water from this fine

sand:roseitd iwithin 40 or 50:feet of the surface, but in a period
of L days: sufficient sand had been drawn Anto the . drill pipe to’ )

plug the lower 50 feet of the hole.

‘The hole was then abandoned.

Successful screening of the sand would be possible if it were
necessarywin the. ruture to drlll ‘to this depth for water..

P o Lav

. s
v N ]

:oo The water'supplles of smaller eommunities throughout

the township, such as Vandorf, Lemonville, Ringwood, Bethseda,
Bloomington, Ballantrae, and Cedar Valley, are derived from ~

privately owned .wells, .

obtain their water. from the glaclal drlft

for local needs.,'Lx

B
I

PR A

s

These wells are of various depths and

. The supply is sufficient

‘Lz' P PR

gl Analzses of Water Samgles [

g Qne hundred and twentybfour samples ‘of well watérs frem
Whitchurch township were analysed for their mineral conteént’ in the

laboratory of the Geological Survey of Canada.

The' samples were

taken from depths of from O foot to 336 feet, and all are from

glacial drift.
and farm use, .
[RN PR . NE

Most of them were found to be sultable for domestic

r

Amounts* of Dissolved hlneral Matter in Waters Collected in
: Whitchurch Townshlp

i

Water from glacial drift

Constituent (124 analyses)

LR S R ﬁi'it Msxnmum ; Average. | Minimum
Total dlsso.lved solids A w9z+0' . ! 35U 80
Slllca (si E 30 15 i 2
Iron Fe and alumina (Ale ) : 61 ! Vi : 2
Calcium C LA (. 1
Magnesium (Mg) 3L 19 3
Sodium (Na) 102 | 23 nil
Sulphate (SO, ) 149 F L1 8
Chloride (CL 156 | 22 3
Total hardness 800 g 296 45
1 parts per million,

Conclusions

This investigation warrants the following conclusions¢

1.
fairly abundant.

In most parts of Whitchurch township ground-water supplies are
Most wells, except those in the northwestern

corner of the township, supply ground water from depths of 80

feet or less.,
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2., Precipitation appears to be sufficient to furnish adequate
" “suppliés of ‘ground water, but in times:of.drought, or
“during “extended periods of decreased-rainfall, consumption
‘may: be. grieater. than recharge, resulting irra lowering of . .
. therwater-table, Some:wells go dry at suchridimes, and.ivis &
L " may be:necfessary to" deepen them: to -ensure.d: permanent Vi
: supply of water. T B 6 L O T £ N U0 S PR Pt 1o YO
. el e ‘. .tx o :';‘: .- }"‘.. l} . ”.’ -} ’{:.' |, x o _3‘..
3. The quantmty of ground-water ‘availible from ‘&.well depends
upon the. poromty, thlckness, and exhent of- tihe. aqulfer R Yo
penet.rated» EURE ¥ 1y SR LR S R e 3 18 :'.1

fer, 3 : T " S DU CRELY

L. Aquifers in ground and. ‘berm:.nal moraine areas-@re 1rregular
lenses, pockets, and sheets of sand and/cr gravel confined
upon, within, or: beneath relatively’ impex'v:Lous clay or clay

ti11. L I T, NS o] 3 el el
Toongyviger w Trval Dfi Lt 1_{_ R S 841

5. Ground wabter:iis’ abundant and ‘readily recoverable in thear I
Jied :interlobate, or kame mordine, “area in the “cembral part cirsuc
of the township., However, the depth at which.water may" el

be reached varies considerably over this area.

6. Fine sand of soms. dguifers mayiplugewéills and make them
useless as a source of water. Screens have been used
N TiePEEdtively t6” stop thé flow-ef sarid’and'ensires permanent
Wil *supplle!s Sof wWater. i+t Yoo ber Lersoovse gideowod .o I EIE: O3
SN G “‘f!'ﬂ 504 R S Y SR “14' »add To "\’.'L T '*’\"'\ 4
7. ‘Flowitig wells'are numerous in ‘two large areasrwiithificthe xoi .
ol e yhwrishipy Samd &nd grivel aquifers ‘in thdse areas lie leiosi:
directly upon or beneath confining layers of clay:or cligy oi
till. The aquifers have a fairly steep gradient up onto
:ithe ;berminal ymoraingsy.and the-difference in.elevation...
between the point where watern. ,entqrg the aquifer on the
o ooOTaines and the point where it is released in the well
forms sufficient hya”rost.atlc “préssure to cause the water
Yo ifiow ‘above the ground level,
N Sl
~ 8, Brilling into bedrock underlying the glacial drift is not
e 3@¥E00d  Water derived from.this.source will.in.all... ... .
. probability be too salty for domestic use.
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