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INTRODUCTION

This report deals with the ground-wnter conditions of a
township in the province of Ontorio investigated by the Geologicel
Survey of Canadas It is one of o series of ground-water repérts
on individual townshlips of Ontario,

All availeble informstion pertaining to the water wells
in the area was recorded and water samples were teken for anelysis,
The elevation of the surface of the water in most of the wells was
measured. As the grSund-water oonditions are directly related to
the geology, the surfece depesits were also studied and mapped,

Thanks are here extended to the farmefs and te the resi&ents
of communities throughout the area for their ce-~eperation and willing-
ness to supply information rega}ding their wells, Valuable assistance
was also given by well drillers and municipal waterworks authorities
in the area,

Publication ef Results

The essential information pertaining to ground-water
conditiens is being lssued in reports covering each towmship
investigated in the province of Ontario, These reperts, a8 published,
will be supplied directly to the proper municipel and township
authorities, In addition, pertinent data on wells investigated in
each township will be kept on file at Ottawa, The well record
compiletion sheets will not ordinarily accompany the reperts, as,
for most areas, they are too numerous, However, persons interested
in individuel wells may receive the information upon application
to the Chief Geologist, Geological Survey of Canada, Ottawa. For
this information the request should specify lot, concession, owner's
name, and approximate location of the well -- at house, at barn,.in
pesture, etoc, ‘

With each report is a map oconsisting of tﬁp figures,

Figure 1 shows the surface deposits that will be encountered in the



area, and Figure 2 shows the'positions of all wells for which records

aré.available, together with the class of the well at each location.
GLOSSARY OF TERMS USED

Alluvium. Recent deposits of clay, silt, sand, gra%el.
and other material deposited in lake beds and in flpéd-plains of
modern streams,

Aquifers, A porous bed, lens, pocket, or deposit of
material that transmits water in sufficiént quantity to satisfy
punping ﬁells, flowing artesian wells, and springs,

-Bedrock, Bedrock, as here used, refers to the consolidated
deposits underlying the glacial drift. South of a line dr;wn between
‘Midland, on Gsorgian Bey, and Kingston, the bedrock cénsists mainly
of sedimentary rocks such as limestone, shale, slate, and sandstone;
north of that line the bedrock consists chiefly of hard, erystalline,
granitiec rocks,

Contour, A line dresm on a map that passes.through points
that have the same elevation above mean sea-level.

Continental Ice~shest, -The great, broad ice=sheet that

covered most of the surface of Cenade many thousands of years ago.
Escarpment, A cliff or relatively steep slope separating
two level or gently sloping arcas,

Effluent Stream, A stream that receives water from a

zone of saturation,

Flood-plain, A flat part in a river valley ordinarily

above water, but covered with water when the river is in flood,

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

unconsolidated materials that were deposited by the continental ice=
shoet, or by waters associated with it, It includes till, deposits

_ of stratified drift, and scattered boulders and rock fragments,



Sevoral forms in which glacial drift occurs aro as follows:
(1) Bnd bMoreine (Terminal Mornine), & more or less
discontinuous ridge or serics of ridges consisting of glecial drift

that was laid down by the ice at the margin of a moving ice=shost.

The surface is characterized by irrogular hills and undrainocd basins,

(2) Ground Horaines A widoly distributod moraine
consisting of glacial drift dopositecd beneath an ice-sheots The
prodominont material is till, which is clay containing stoness The
topography may vary from flat to gently rolling,

(3) Keme Moraine., Asserted deposits of sandy and gravelly

stratificd drift laid down at or closc to the ico margin, Tho

topography is similar to that of an end meraine, Kame terraccs are

elongated deposits of this type laid down en the slopes of brood,
flat-bott?med valleys,

_.(4) Drumlin, A smooth oval hill that has its long axis
parallel with the direction of ice movement at that place, It is
composed mainly of.till.

(8) Egker; An irregular-crested ridge or series of
discontinuous ridges of stratified drift deposited by & glacial stroam
that flowed beneath the continentol ice-sheet or in deep crevesses
within it. It is composed mainly of sand and gravel,

(68) Glacio-fluviel Deposits. silt, sand, ond grevel
outwash deposited by streams'resulting from the melting of the ice-
sheet, ‘ ' .

(7) Glacio-lacustrine Deposits. Clay, silt, and sand
deposited in glacial lakes duriné the retreat of the ice-sheet, The’
clay depoqits are comonly very distinctly stratified in leyers a
fraction of an inch to one or more feet in thickness; ench layer
is belleved to represent depgsition during ong -summer season and one

winter seasaone -



(8) Keme, An isolated mound or coﬁicélihill composed
of stratified sand and gravel deposited in a crack or crevasse
within the ice or in & depression aloné the ice front,

. (9) Marine Deposits? Deposits laid down in the sea
during the submergence that followed the.withdrawal of the last
ice-sﬁeet. They consist chiefly of clay, silt, snd sand, and have
emerged beaches of sand and gravel associated with them,

(10) Shoreline, A discontinuous escarpment fhat 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

bors,

Ground Water, Sub-surface water in the zone of saturation
below the water~table.

Hydrostatic Pressure, The pressure that causes water in

& well to rise above the point at which it was first encountered,

Influent Stream, A stream that feeds water into a zone

of saturation,

Impervious or Impermeable, Beds such as fine clays or

shole are considered to be impervious or impermeable when they do_not
permit the perceptible'passagé or movement of ground water,

Pervious or Permeable, Beds are pervious or permeable

when they permit the perceptible passage or movement of ground water,
as, for example, porous sand, gravel, and sandstone,
Porositye. The porosity of a rock is its property of

containing interstices or voids,

Pro-glacial land Surface, The surface of the land as it

existed before the ice~sheet covered it with drift, . .

Recent Deposits, Deposits that have been laid down by

the agencies of water and wind since the disappearance of the

‘ s
continental ice~sheet; for example, allurium—in-stroam-valleyse

1



Unconsolidutod Doposits, The mantle or covering of loose,

unccmentod meterial overlying tho bedrocks It consists of Glacial
or Receent deposits of boulders, gravel, sand, silt, and clays.

Water-table, The upper limit of the part of the ground

saturated with wator. This may be near tho surfoce or mony feet
below it. Weter may be retoincd above tho main water-teble by a

zone of imporvious motorinly such water is said to be perched 'and its
| upper limit to be o porchud wator-table,

Wolls, Holes sunk into the ground so as to ébto.in a
supply of water, Whon no water is obtained they are referred to as
dry holes,s Wolls yielding water are divided into f.our classess

(1) Flowing Artesien Wolls. Wolls in which the water is
under sufficient hydrostatic pressure to flow cbovo the surface of
the ground at the well,

(2) Noneflowing Artesion Wells, Wells in which the water
is undor hydrostatic pressure sufficient to raisec it above the level
of the aquifor, but not above thc level of the ground at the well,

(3) Non-artesian Wells, Wells in which the water does
not rise nbove the water-table or the aquifer,

(¢) Intermittent Non-artesian Wells. Wells that are
gonerally dry for & part of each year,

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

woter-table th_at is saturated with water.
" GENERAL DISCUSSION OF GROUND-WATER

Almost all the wadar recovered from bonea:‘bh/ljhe earth's
surfa.ce‘for both domestic and industrial usos is meteoric water, that
is, water derived from the atmosphere, Iost of tlﬁs water reaches
tho surface as ro.in or snow, Part of it is carried off by strecms;

part evaporatoe e.ither direcotly from tho surfaco: and from the upper



——,

mantle of the soil or indirectly through tronspiration of plants; tho
remoinder infiltrates into tho ground to bc added to tho ground-wator
supplies,

The proportion of the total procipitation-thnt infiltrates

from tho surface into the zone of saturation will depond upon the
surfacc t;pography and the type of soil or surface rock, ' More water
will be.absorbea in sandy or gravelly areas, for example, than in
those covered with clay, Surface run-off will be éreaterltn'hilly
areas then in those that are relatively flat, In sandy regions where
relief is great, the first precipitation is absorbed and run-off

only commences after continuous heavy rains. Light rains falling
upon the surface of the earth dwring the growing season may be wholly
absorbed by growing plants. The quantity af moisture 1ost.through
direct evaporation depends largely upon temperature, wind, and
humidity. ‘Ground‘water in areas overlain by pervious material may
be recharged by influent streams carrying rﬁn-off from areas overlain
by relatively impervious material,.

Because of .the large consumption of ground water in
settled af;as, it may seem surprising that precipitation can.furnish
and adeéuate squly. However, when it is borne in mind that a layer
of water 1 inch deep over an aree of 1 square mile amounts to'
approximately 14,520,000 imperial gallons, And that the annual

_precipitation in tﬁis region, for ekample, is about 30 inches, it
will be seen that each year some 435,600,000 imperiel gellons of
water falls on each square mile, Althouéh it would be impossible
to determine the cnnual recharge<of the ground-woter supply of the
area, if it were assumed that only 10 per cent of the total
precipitation, nemely 43,560,000 gellons, is comtributed to the
zone of satu{ation, it will be seen that tﬁe annual recharge for

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



of water in all arecos investigated is not known, but an estimate for
some rostricted oreas, based on pcr capita consumption, shows it to
be only about one-tenth of the cmnual recharge as cstimated above,.

In most rogions of the world where precipitation ‘is
of foctive there is en undorground horizon kmown as the ground-water
lovel or water-table, which is the upper surface of %he zone of
saturation. Theo water-table commonly is o subdued roplice of the
surface topography. The weter that enters from the surface into
the unconsolidafed doposits and rocks of the earth is drawn doﬁn by'
grovity to whero it reaches the zone of seturation or comcs in
contact with o relatively imporvious layer. Such a layer may stop
further dowmward percolation, resulting in perched water and creating
o porchod water-tablo, If a water-table is at or near the surface,
thoere will be & lake or swamp; if it is cut by a wvalley,. there will
be a stroam in the valley., The torms influent.und offluent are used
with roferencc to streams and their rolation to the wator-table, An
influent stroam flows obove the water-toble and feeds water into the
zone of saturation; an - efflucnt stream flows at or below the water=-
table and receives water from the zone of saturations An effluent
stream may become influent end eventually dry up if the water~table is
lowered sufficiently. Thé ground water in the zone of saturation is
almost oonstan@iy on the move percolating towards some point of
discharge, which may be & spring or a pumping wecll,

All roéks ond soils are to some -degree porous, that is, the
individunl grains or particles of which they are composed are partly
Surrounded by minute interstices or open spacos that form the
recepteclos and conduits of. ground weter.  In most rocks and soils

-- ~the—interstices are comected and large enough forthe witer—to move-.
from one opening to another; In some rocks or soils, however, they

oarc largely isolated or too smnll to allow movement of water. The
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porosity of o matorial varics directly with the size and number of
its intorstices, which in turn depend chiefly upon the sizu, shapo,.
arrungqment; and degrco of assortmont of the constituent particles,
Horizons within the earth's crust of fine-gfnined rock such as
shale, limestone or dolomite, or unconsolidated clay or silt, may
have such small interétices thaet the contained water will not flow
roadily and wells penetrating them may derive little or no water from
theme Such horizons are considered impervious. Beds of moro
coarse-grained materials such as sand, gravel, or sandstone have
groater porosity and readily yisld their waters to wells., They are
cnlled water-bearing bods or aquifors.. A clean water-~bearing gravel.
is onc of the best sources of water, This is .true whoethor the water
is derived from éhe zone of saturation or from & bed -of grovol
confined obove, boctween, or below beds of less pervio#s naterisl,

Consolidated rocks usually considered to be impervious may
somotimes produce water in relatively good supply from openings
within them of primary or secondary origin. Those of primary origin,
original interstices, were credted when the rocks came into existence
as o result of the processes by which they were formed; o,.g. bedding
planes, and intergranular spaces, Secon&ary interstices comprise
joints ond other fracture o?anings, solution openings, ond openings
produced by several processes of minor importance, such as the work
of plants and enimals, mechanical erosion, and recrystallization; all
of these involve movement of a typé thet acted efter the consolidation
Qf the rocks The most important interstices with respect to water
supplies are the original intersticcs, next to them are tﬁe fracturo
"end solution openings, |

The most common wells and those thAt in drift-covered arecas
yield the largest aggregaée supply of ground water are water-table

wellse, These are wells that derive thoir weter from the zone of



saturation. Many shallow wolls bocomo dry during the iato‘summer
ond wintor, or during poriods of extreme drought. In most cases
this is duec to the lowering of the wator-table below the bottom of
tho wolls Tho grouping together of « number of water-toble wells
within o limitod area will also lower the yicld of any one of the
~wells, This is especiolly true of water-producing formations of low
pormocbility. Whon o woll penctrates an aquifer confined by
impervious beds, water will be forced upward by hydrostatip pressure
exertod at the point wheore tho well enters the aquifer, If the
hydrostatic.pressure is great enough to forco the water to or
abdve.the surface, o flowing well is formed,

Springs are formod where the water-table, or some water-
becring aquifer, outcrops at the surfoce of the ground, ' The water
ocmerging from'water-t;ble springs is free-rumning witer Tlowing
down the gradient of the water-table, In many cascs those sprinés
occur as slow seeps along the steopor slopos of stream wvalleys, A
lorge nwmber in one arca could maintain o swampe. A group of
pormanont springs occur.'ring in onc arcn could provide sufficient-

woter to maintain a loke or form the source of a streoam,
GENERAL DISCUSSION OF GROUND-WATER ANALYSIS

The mineral ooxtent of ground weter is of interest to mony
besides those industries seeking water of specific quality, Both the
kind and quantity of mineral maotter dissolved in naturel water depend )
upon the texture ané chomical composition of the rocks with which the
water hos been in contacts. Pollution is caused by contact with
.organic matter or its decomposition products, Anelyses of well waters
for mineral content are made by the Mines Branch; Depaftmont of Mines
and Technicel Surveys, Ottowa.

In ;ny given arec, an attempt is made to socure samples of

water ropresentative of all mnjor nquifors. The quentities of the
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various constituents for which tests aro mado arc given os "ports
por million", which rofers to the proportion by weight of cach
constituent in 1,000,000 ports of wator.

Tho following mincral constituents are thosc commonly -
found in natural watcrs in quantities sufficicnt to have a
practicallefféct on the value of the woters for ordinary uses:

Silica (5102) moy be derived from tho solution of almost
any rock-forming silicate, although its chief source is tho feldspars,.
It is commonly dotermined in the analysis of weter for use in stean
bollers, as silica is classed ag an objoctionable encrustant.

Calciﬁm (Ca}s The chief sourco of canlcium dissolved iﬁ
ground water is the soiution of limcstbno, gypsum, and dolomite. The
common compounds of calcium are calecium carbonate (CaCOs) and calecium
sulphate (CaSO4), neither of which has injurious effects upon the
consumer, but both of which cause hardness end, the former, boiler-
scalo, '

Nhgéosium (Mg). The chief source of magnesium in ground
wetor is dolomite, a carbonate of calcilum and magnesium, The sulphate
of magnesium (MgSO,) cambines with water to form Epsom-.v.salts .{MgS04.7H20),
and renders thc water unwholesome if present in lerge amounts,

Sodium (Na) is found in &ll Fatural waters in verious
combinctions, though its salts constitute only a small.part of the

 totel dissolved mineral matter in most waters in humid regiéns. Sodium
salts moy be present as a result of pollution by sewdéo, or of
" contamination by soa water either directly or by that enclosed in
sediments of marine origine Moderate quantities of thesé salts have
little effect upon the suitability of a water for ordinary uses, but
water containing sodium in cxcess of about 100 parts per million must
be used with cere in steum boilers to prevent fooming, Waters
containing large quantities of sodium salts are injurious to crops

and are, thereforco, unfit.for irrigation, The quantity of sodium salts
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may be so large as to rendor o woter unfit for nearly all uses,

Potassium (K), liko sodium, is derived originally from
the alkaline feldspars and micas. It is of minor significence aond
is sometimes included with sodium in a chomical onalysise

Iron (Fe) is almost invariebly preéent in well waters,
but rarely inllargo amounts, Salts, or compounds, of iron are
dissolvod from mony rocks as woll as from iron sulphide deposits
with which the ground‘water ocomes in contact. It may also be
dissolved from weoll casings, wator pipes, ond other fixtures in
quentities lerge enough to be objectionable. Upon exposure of the
water to the atmosphere, dissolved iron ssparates as the hydrated
oxide that imparts o yellowish brown discoloration. ‘Fxcossive iron
in water causes stain{ng on porcelain or cnamelled ware and renders
the water unsuitable for laundry purposses. Water is not considered
drinkeble if the iron content is more thean 0,5 parts per million.

Sulphates (80,)s Deposits of gypsum (CaSO4e2H0) arc the
principal soﬁrce of sulphates dissolved in ground wuter;.soluble
sulphates, chiefly of magnesium and sodium, are other sources,
Sulphotes causc permenent hardness in water and form'injurious boiler
scale, Sodium and magnesium sulphates are laxative when present in
quantities of more than 900 parts per million,

Chloride (Cl) is derived chiefly from orgenic materials or
from marine rocks and sediments, It occurs usually as sodium chloride’
and less commonly as calcium chloride and magneﬁium chloride. Sodium
chloride is'a characteristic constituent of sewage and a locally
abnormal amount suggests pollution., However, because chlorirfes may
be derived from many sources, such abnormnl quantities should not,
in themselves, be taken as positive proof of pollution, Chlorides
impart a salty taste to water if they are present in excess of 300
parts per million, |

Nitrates (NOz) are of minor impor;bo.nce in the study of

ground water, Relatively large quantities in a wuter may represent



pollution by sowage, or drainago from barnyurds, or even from
fortilizod ficlds, It is rocommended that a bactoriological test
be made of water showing an approciable nitrate content if it is to
be usod for domestic purposos,

Carbonate (COz) forms o large percentago of tho solid
compounds held in solution by the average grouns water. ' The two
chief sources are the decomposition of feldspars and the solution
of limestone by wuter carrying carbonic acid in solution, which
is the primary agent in rock decomposition., Thoy aro indicated
in the table of annlyses as alkalinity. Calcium and magnesium
carbonates cause hardncss in water, whereas sodium carbonate cuuses
softness,

Bicarbonate (HCO3), Carbon dioxide dissolved in water
rondors the insoluble calecium and magnesium curbonates soluble as
bicarbonatus, Boiling reverses the process by changing tho bicarbonutes
in#o insolublc carbonates, which form a coating on tho sides of
cooking utensils,

Total Dissolved Solids (Residue on Bvaporation), The term

is applied to the residue obtained when a sample of woter is evaporated
to dryness., Waters are considered high in dissolved mineral solids
when they contain more then 500 parts per million, but mey be accepted
for domestic use up to that point if no better supply is available,
Residents, accustomed to the waters, may use waters that carry well
over 1,000 parts per million of total dissolved solids without
incon%ehience, although persons not used to such highly mineralized
waters would find‘thom objectionable,

Hardness is & condition imparted -to waters chiefly by
dissolved calcium and magnesium compounds., It here refers to the

soap~destroying power of water, that is, the power of tho water
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first to usc o certain amount of soap to procipitate the above
compoun s bcfore o lathor is produced, The hardness of water in

its original state is its totﬁl hordness. ‘Pormancnt hordness remains
after the water has beon boiled, ant is causced by mineral salfs that
cannot be rcmoved from solution by Soilipg. It can be rcduced by
trouting the wator witP natﬁ;al softeéners, such as ammonia or sodium
carbopaﬁe, or with many manufactured softeners, Tomporary hardness
can be climinated by boiling, and is due to the prescnce of
bicarbonotes of calcium and magnesium, Weters containing larger
qunntiéias of sodium carbonate than of calcium and magnesium compounds
are soft, but if tho latter compounds are more abunidant the water is

harde The following tablel may be used to indicate the degree of

hardness - of a water:

Total Hardness

Parts per million Character

0-50 [ R R NN RN NN RN NNNNNYINNENENNEXNENN ) very soft
50=T00 sescacesvssserssccnsasssssncnses Moderatﬁly sof't
100=150 csevocecessvecoscacesccanssssacene Sligh'tly hord
150-200 0000000000 v000050000000000500000 Modera:tely hard
200-300 (AR SRR NN NEENENNNNNENNNEN NNS NIEKENENRN] Hard.

300 and over 00 ssereessssescssscasosoe Very h&l"d

1 ' "
Thresh, J. C,, and Beale, J, F.; The Examinution of Naters and
Water Supplies, pe. 21, London, 1925, .




- 14 o

UXBRIDGE TOWNSHIP, ONTARIO COUNTY, ONTARIO
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P&ysical Features

Uxbridge township is in the west half of Ontario county about
mldw&y between Lake Ontario and Lake Simcoe. Its largest community,
the town of Uxbridge, is in the northeast part of the township on
Highway No. 47, roughly 35 miles northeast of Toronto and 20 miles
north of Whitby.

The entire surface of Uxbridge township is rolling or hilly.
It is charaoterized by irregular sendy hills with steep slopes inter-
spersed with deep kettle-like depressions and small arcas with a gently
rolling to nearly flat surfaces A range of such hills extends across
the township from the contral pert of the western boundary at Long Lake
to' the southeast part of the township north of Glen Major, passing
south of the community of Goodwood, This range forms a part of the
watershed between Lake Ontario on the south end lLake Simecoe on the north.

Naturael springs arise from this height of land to feed the
headwaters of many of the streams that drain the parts of the township
north and south of it. Streams flowing northerly from the watershed
are, from west to east, Pefferlaw Brook, Uxbridge Brook, and Beaverton
River, all of which empty into Lake Simcoe. Duffin Creek, the principal
oreek south of the watershed, rises in the southeast part of the town-
ship near Glen Major and flows southerly to empty into Luoke Ontario
south of Pickering. At a point just northwest of Pickering, Duffin
Creek is joined by a creek carrying the combined waters of several
streams that rise in the southwestern part of Uxbridge township.

The relief of the township es a whole is approximately 550
foet. The greatost elevation is on the height of land near Sky Loft
Ski Lodge, north and eest of Glen Major, where the altitude is aboub
1,375 feet above sea=level, The lowest elevation, a few feet less
than 825 f'eet above sea=~level, is on Uxbridge brook in the northoast
corner of the township.

Gédlogy and Weter Supply

Bedrook Formations and their Water-bearing Properties

A’ very thiok mantle of glacial drift obscures the bedrock in
Uxbridgo township, as in Scott township directly north of it. - One well,
in lot 3, con, 4, Scott tp. penetrates 300 feet of overburden (glacial
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drift) ond all the sedimentary bedrock formations beneath it to a total
depth of 97646 feets The well was drilled by Sunderland Oils Limited
in search for oil and gose. Scmples of the rock token at regular intervals
during drilling were examined and logged by geologists of the Borings
and Ground-water Division of the Geologicel Survey of Canada. A log of
the well condensed from their records is given here. Borings in other
townships immedietely west of Scott and Uxbridge townships show that
the log is representative of the sequence of rocks to be encountered
everywhere below the overburden in this ares. The upper shale membor
moy be absent locally.

Table of Formations

Ero or period Formation Thickness Lithology
: (feet)
Collingwood 78 Thin-bedded, dark grey to

black, somewhat
bituminous shele.’

Trenton 463 Thin-bedded grey limo=
stone with darker shale
pertings; - low porosity.

Black River 103,75 Doense, thick-bedded lime~-
Ordovician stone; dove-grey to
ercem in colour; highly
porous, sholl fragmont
limestone in upper 6
feet of ‘the formation,

Potsdam 5 Derk greon bosal arkose
with somo few pebbles;
o porous rock,

Penetrated Lit-par=1it injected

Precambrian 26.75 granitic gneiss; pink
in colour; very low
porosity.

Precambrian, Precambrian rooks in general are of granitic and
other intrusive types and &ssoclated volcanic and sedimentary rocks.
Such rocks have low porosity and water contained in them probably occurs
in joints end fissures. Some few wells in other areas, of which there
are records available, have obtained highly mineralized water from them,
but no water is derived from Precambrian rocks in Uxbridge township.

Potsdem Formatione Distinctly sandy, fairly porous arkose, o
type of sandstone, comprises the Potsdam formation in the Scott town=
ship bore-hole. It lies unconformehly upon the Precembrian gneiss,
Some natural gas and a small flow of saline weter issued from this
formation at the time of drilling,
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Black River Formation, The porous limestone mnde up of
shell frogments in the upper 6 feet of this formation produced a
relatively small flow of gas at the time of drilling, but no potable
woter is reported. Water might be obtained from this porous zone in
other loocalities, but probably would be conteminsted by natural gas
trapped with it,

The lower port of the formation is too fine greined and
ocompact to yleld woter unless, by chance, there should be sufficiont
oracks, fissures, or solution chamnels in which the water might ocour,

Trenton Formations The Trenton formation is not an important
aquifer in Uxbridge township, Its water, though plentiful in adjacent
aroas, is commonly highly minerelized end unfit for domestic use. No
well in this ereea derives water from the Trenton limostone.

Collingwood Formation. The Collingwood formation, in this
hole 78 feet thick, consists of very fine-grained, distinctly banded,
bleck and dark grey shale. It produces no well water in this aoren,
but in others water is derived from it that is too saline for domestic
or stock uses,

"It has not been found nocessary to rely on consolidated rocks
in the township as a source of water as the unoconsolidated deposits that
overlie the bedrock supply cbundant woter of good quality, much better,
in foot, than is to be expected from bedrock sources.

Unconsolidated Deéosits and their Woter-bearing Properties

The log of the Scott township well desoribed above records
the unconsolidated deposits overlying the bedrock as follows:

0 (surface) to 8 feet = Glacial +ill

8 to 110 feet - Scnd end light gravel
110 to 170 feet - Mostly coarse gravel, small
‘ emounts of sand '
170 to 300 feet = Fine sond ocontaining clay, very

compact; hole stood wide open.,
No boulders or gravel on
bedrock.,

It also reported that in the zone of coarse gravel, at
depth 110 to 170 feet, much water was encountered with best flows at
110 and 160 feet. No well in Uxbridge township is reported to heve
reached bedrock, but one of the wells drilled in the town of Uxbridge
for municipal water supply has a total depth of 75 feet and a sequence
of deposits that is somewhat similar to the above., The log of the
well, as provided by E, F. Roberts end Company, Brantford, is as
follows:

0 (surface) to 16 feet - Sand -

16 to 55 feet = Clay and stones (glaoial till)
55 to 60 feet = Coarse sand

60 . to 75 feet ~ Sand

‘As in the Scott township well, the best flow of water in
this well, an artesion flow of 110 imperiel gallons per minute, is from
the coarse moterial directly under the glacial till.,
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The conditions in these two wells mny be considered as
fairly represontative of those in the ground moreine arsas of the
north and southwest parts of the township., Ground moraine deoposits
consist meinly of a heterogeneous mixture of olay, boulders, pebbles,
and sand, of low porosity that may enclose lenses and pockets of
woter~laid sand and gravel of relatively high porositye. The thickness
of the till varies considerably from ploce to place, but is underlain,
ot least in part, by porous sand and gravel.

Weter-laid deposits of gravel, sand, silt, ond clay overlie
the till in small ecreas ot the north and southwest of the township,
In most pleces these deposits form n thin veneer, & few feet thick,
ovor the glaoial till, but in some the thickness is in tens of feet,
Such deposits are shown on the map as outwash, glacial lake deposits,
and alluviume, They are, with the exception of the alluvium and muck,
formed of materinls considered to have been transported into the aren
benecth, within, end upon the ice=sheet that covered the area, ond
subsequently carried away, sorted, and redeposited by stroams that
flowed from the melting ico during its retroats Small, temporary,
ice-dammed lekes were formed at this time also end flat-lying deposits
of sand, silt, and clay were laid down in them,

Deposits of alluvium consist of send, silt, and some muck
laid down in the flood=-pleins of modern streams., The material mapped
as alluvium in the vieinity of Goodwood does not lie in the flood=
plain of o permonent stream, but is in an area subject %o semsonal
floods that carry ond deposit much fine material,

The deposits classified as mainly muck are of vegetable
moterial ncocumulated in poorly drained pleins and stream valleys
since glecial time. The deposits do not commonly exceed a few feet
in thicknesse.

The greater part of the glacial drift covering Uxbridge
township consists of send and gravel deposited as kame moraine ot
the front of the ice when it reached its maximum extension and in
the first stogés of 1ts retreat by melting. This was deposited by
torrential streams of melt-water whose volumes and courses over the
ice changed rapidly and frequently, The resultant topography of
the keme moraine aren, with its typically rounded, knob-like hills
and deep kottle=like depressions, and the irregular distribution
end sorting of its materials record many end veried conditions of
depositions It is believed that the kame moraine was laid down
upon ground moraine and also upon part of the terminal moraine,

The terminal morsine, where exposed, has a topogrophy very
similor %o, if not more rugged then, that of the keme moraine. The
essential difference is that in the terminal moraine there are
deposits of till, boulder clay, and boulders, dumped from the ice
front, in addition to sand and gravel.

Together the kame and terminel moraine areas counstitute
the most elevated, hilly lend of the township. That its value as
ogricultural laend is quite low is proved by the fact that large
areas have been reduced to barren, desert-like exponses of free~
blowing, duning sand. Deforestation and intensive cultivetion have
reduced the culture of these areans from fairly luxurious mixed forest
to proctical desolation,
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Most of the moterinl in these arcas has a relatively high
porositys In places where sorting notion has seporated coarsc and
fine materials the porosity, ond hence the permeability, inecrcases
with the coarseness of the material. Rain falling on such an area
of sorted moterial would roeodily poss through the permeable strota
until it encountered less pormeable motoricl at depthe This is the
probeble source of much of. the water that forms ssepages and springs
along and necr the edges of the kome oand terminal moraine arenss

The presence of ground morainc till both north and scuth
of the kome moraine belt eond the groat quantity of material deposited
in that belt spoak for the existence, in glaciacl time, of two mojor
ice~sheets that moved in opposed directions to meet or approoch one
another somewhere near a line drawn east-west through the centre of
Uxbridge township.

The thickness of the unconsolidated deposits in Uxbridge
township is not knowne. However, the following reasoning may be
used to give a rough estimote of the thickness of glacial deposits
ot the highest point in the terminal moraine, 1,375 feet above sen~
level, Let it be assumed that the elevation 1,100 feet, that of a
drumlin 1 mile west ond & mile north of Uxbridge known as Quoker
Hill, is the maximum elevation attained by the upper surfacc of the
ground moraine till., This figure is chosen because it is the highest
known exposure of till in the area. Then the depth of torminal merainec
deposits ot the highest point mentioned above would be from 200 to 300
feet; the difference in elevation between the top of the ground moraine
till and the highest point in the terminal moraine. The thickness of
the ground moraine and other deposits underlying the terminal moraine
measured 300 feet in the Sunderland 0Oils well in Scott townshipe If
it be cssumed that this thickness is maintained thrcughout Uxbridge
township end thot the grodient of the bedrock surface is relatively
uniform, the total assumed thickness of overburden in the highest part
of the morainic belt is 500 to 700 feet.

The above is pure hypothesis oand meay be far from the true
figure for the thickness of drift in the area, Only actual measure=~
ments can give that figure, but as no well or other boring in the
township penetrates all the moterials overlying the bedrock only
minimum thicknesses can be recordeds The deepest well in each group
of five lots from 1 to 30, and the seven lots from 31 to 37, is
recorded in the following table, and indicates the minimum thiockness
of drift in those places:

Well No. ; Concession | Lot ; Depth ! Aquifer
.o e . ? (feet) !
3 ; I 5 i 100(E) Unconsolidoted deposit
1 ! I 8 . 92(E) Sand and gravel
3 : I {15 , 110(E) Quicksend
2 I , 17 1 212(E) Quicksand
1 I ¢ 25 1 90(E) Unconsolidated deposit
1 I |27 | 150(E) | Unconsolidated deposit
1 I § 32 | 180(E) Growel
3 1T ! 5 | 75(E) | Clay %111
2 I i 7 I 88 Gravel
1 II ! 13 | 128(E) | Unconsolidated deposit
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i

! Lot

Well No. Concession Depth Aquifer
(feet)
| 1T 18 100§E) Quicksand
3 11 ' 24 84(E) Clay tiil
1 II 27 65 Sand and gravel
2 IT 35 70 Quiocksand
8 III 1 66 Gravel
2 TII 7 118(E) Send
4 III : 15 123(E) Send
1 IIT 20 110 Sand
1 111 22 95 (E) Unconsclidated deposit
5 I11 30 55(E) Sandy clay
2 TI1 35 56(E) Unconsolidated deposit
1 v 3 160(E) Sand
3 v 9 140(E) Unconsolidated deposit
3 v 11 140(E) Unconsolidated deposit
2 i v 18 96(E) Sond
1 Iv 22 50(E) Unconsolidated deposit
1 Iv 26 127(E) Sand
1 v 35 29 Sond
3 v 4 146(E) Unconsolidated deposit
1 1 g 39(E) Sand
1 v 15 35 Gravel
2 v 20 65 Clay
7 v 25 43 Sand
1 v 28 50 Sendy till
4 v 31 204 Grovel
3 VI 2 35 Gravel
1 VI 7 160(E) Stnd
2 VI 13 147(E) Send
1 VI 20 45 Sond
1 VI 21 125(E) Sand and gravel
2 VI 30 31 Clay till
5 VI 32 80(E) Grovel
1 VII 5 140 Send
2 VII 7 95(=) Sand
1 Vil 12 58 Gravel
1 VII 18 120(E) Unconsolideted deposit
1 vIiI 21 150(E) Unconsolidated deposit
2 VII 30 34 Sand
1 VII 35 69(E) Sand end gravel

(E) = Owner's estimate of total depth of well.

messurement.

Other depths by actual

Exoept for a few localties, Uxbridge township is well supplied

with water for present municipal, domestic, and stook purposes.
84 per cent of the wells are of the dug typse.

About
About 77 per cent ore

supplying water from depths of 40 fect or less and 46 per ocent from

depths of 20 feet or less.

A survey of well records shows that about

87 per cent of the wells have a pormanent water supply sufficient for
present demands; the remeinder constitute dry heles oand intermittent

non=ertesian wells,
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All wells in Uxbridge township derive their water supply
from gloocial depnsitse In describing the principal wober-bearing
beds, no account is taken of their cge with respeot to the successive
advances cnd retreats of the ice-gheot, as the aquifers are irregulerly
distributed through the drift and their water~bearing properties soen
to be independent of their position within it. In most wells the
character of the aquifer wos learned from the owners or drillers,

In the arcas covered by ground moraine satisfactory supplies
of ground water orc derived chiefly from irregular doposits of woter=
loid sand and gravel thot ocour within the $ill or that arc sovorlain
by the till, The prinecipal aguifer of some wells is listod as glacial
till, or clays Commonly clay till, or bouldor eloy, has reclatively
low porosity, which prevents infiltration and storage of large volumes
of ground water, and such material normally ylelds little water to o
woll, PFurthermore, slow circulaticn of water within such a till
commonly results in water of poor quality. In wolls reported to bo
in $il11, whose yield is oonsiderably greaber then might be expected,
it is possible that the till is mixed with sand or might even consist
of fine sand cr silt, with porosity great enough to permit more rapid
circulation,

There is no way of ascertaining where a water=bearing deposit
of sand or grovel moy occur in the till unless it outerops at the
surfoce or has been located by a well or test boring,.

Only o few wells in the township obtain wator as slow seepage
from the %ill. Many penstrate the till mantle to underlying sond and
gravel deposits and produce good water in abundont supply. There is
insufficient direct evidence at hand to allow prodieotion of the thick-
ness of till to be expected in different parts of the ground moraine
oreo, However, wherevoer the till mantle has been penstrated by deeper
wells, o good aguifer of sand and/%r gravel has boen encountered. In
faot, every deep well in the township has encountered sand nnd/br
gravel at its bottom whother or not it penetrated o layer of glocial
till, _

" Quaker Hill, o drumlin north and west of the town of
Uxbridge, is apparently composed of successive strata of clay till
and sand ond gravel. Numerous springs along the cust side of the
hill flow almost continuously from the contact of a layer of sand
with an underlying till layer. Mony of the wells that penctrote the
upper $ill of the drumlin have encountered watey undsr artesian
pressure and some of the wells have been known %o flow for short
periods, usually in the spring of tho year. The frequonoy with which
these wells flow has diminished in the pnst 25 years, probably because
of o genoral lowering of the ground-water table over that period.

Relatively shanllow deposits of nlluvium, outwash, and
glacinl loke sands overlying relatively impervious till provide woter
from shallow wells., Their wabter is probebly perched, These deposits
camnot be expected to provide large permonont supplies of woter as
their area and volume are relatively small, In years of normal
precipitation they usually supply suffiocient water for domestie purposes.
One or two wells derive veory murky wator from shallow wells or dugouts
in muck deposits., These serve only as supplemenbtary supplies of waber
for pastured stock,

The kome moraine and end moraine deposits, which cover the
largest aron of ony of the glacianl deposits, are o fair source of water,



olthough the average depth of wells is greater in them than in other
parts of tho township., Water-bearing quicksand, encountered in a
number ..of wells in this arec, flows bodily intc the wells and is,
therefore, an undesirable source of ground water. Quicksand hes

been successfully soreened out of wells by filling the bottom of the
well with gravel or, preferably, crushed stone. Coarser sand and
gravel yiclds its water freely and in large quantity. Drilled or
driven wells employing screens are best for obtaining a satisfactory
supply of ground water from these deposits. Lonses or discontinuous
strata of till ocour in the end moraine arems and oot as relatively
impervious layers rotaining perched water above thems Some shallow
wells in the end moraine acreas derive water from perched water-tables
of this type, but they are mainly of the intermittent non-artesian
types Buried stream channels could not be outlined from the ovidence
of the wells, but it is suspected that such a channel, or network of
chamnnels, exists approximately in the valley of the present Uxbridge
Brook and some of its tribubary streams. Flowing artesion wells exist
at the town of Uxbridge pumping station, ot Uxbridge Creamery, at the
Moin stroet mill pond in Uxbridge, north of the town of Uxbridge, ond
at Leoskdale in Scctt township, All of these wells, ten in all, are in
the main walley, or in a tributary valley, of Uxbridge Brooke The leg
of each of these wells is similor to that desoribed ot the begimning
of this chapter., Till at or near the surfece overlies sand and gravel
like that laid down in the glasio=fluvinl deposits in this and
adjoining areas. It seems reasonoble to ossume, then, that before the
last odvonce of the ice-sheet there was an anctive stream or river
following the course of the present Uxbridge Brook but at o somewhat
lower elevation.

A number of permonent springs are active throughout Uxbridge
township, At least twenty~-six are known to be used as o source of
water supply for domestic ond stock purposese Most of them ocour
along the sides of the height of land formed where the porous beds
of kame ond outwash sand overlie the relatively impervious glacial
till, Others cccur within the terminal moraine area under similar
conditions. Smaller, intermittent springs are fairly numerous in
seasons of normnl precipitation, but during the vory dry summer of
1949 many of them were not flowing. ’

Municipel Water Supplies

Uxbridge. Three flowing artesion wells located near the
pumping station on Brock street, Uxbridge, Ontario, supply about 200
imperial gallons of water per minute, or approximately 300,000 imperial
gallons per 24-howr flow, This waber flows by gravity to an under-
ground reservoir of 175,000 gallons capascity from where it is supplied
o 23,700 feet of 6-inch mein and 2,500 feet of 4-~inch main at a
pressure of 60 pounds by two 10-H.P. motor pumpse There are forty-four
hydrents installed for fire proteotion, end when there is a fire wator
is pumped to them at o pressure of 125 pounds by a 50-H.P. motor. 4
gasoline engine pump stands by for emergeney usecs.

The average daily consumption of water from the municipal
supply is between 20,000 and 25,000 gollonsl, Part of the daily surplus

l"Direotory of Conedien Water Works Systems"; Reference Data,
Woter and Sewage, Decembsr 1948, pe. 105,
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of 275,000 gallons will be used when construction is completed on
sewerage end sewage disposal projects, work on which was being
carried out during the summer of 1949,

0f the 118 wells investigated in the town, 38 are no longer
in use and many others are used only for irrigation of lawns and
garden plotse Most of the wells derive their water from sand or
gravel at relatively shallow depthse. A map of the town of Uxbridge
accompenies this report: Figure 3B gives the loocatlon and type of wells
investigated; Figure 3A shows approximate surface contours and average
depths to water within the town limits.

Goodwoode The community of Goodwood derives weter for
domestic use from individuelly owned wells, These wells are relatively
shellow and produce water from fairly fine-grained sand. Ons well
owned by S. Slack, supplies sufficient water of good gquality for the
domestic needs of fourteen families,

A map of the village of Goodwood accompanies this report:

Figure 4B shows the location and type of wells investigated; Figure 4A
shows average depths to water in different parts of the community.

Analysis of Water Samples

Twenty~two semples of water from Uxbridge township were
analysed for their mineral content in the analytical laboratories
of the Mines Branch, Department of Mines and Technical Surveys,
Ottowa, The well-waber semples were drewn from depths of from 5 to
127 feet, and the reservoir and spring semples at or near the surface.
Most of them were found suitable for present uses. All the well
waters sampled were derived from aquifers in glacial drift,

Amounts! of Dissolved Minersl Motter in Waters
Collected in Uxbridge Township

Water from gleoial drift
Constituent (22 somples)
Moximum Avorage Minimum

Total dissolved solids 852 33844 178
Silica (Si02) 18,6 12.6 640
Celcium (Ca§ 147.2 7441 217
Magnesium (Mgg 38,0 12.3 4,0
Alkali (As Ne 147.4 2040 247
Sulphate (S0,) 120.8 28.0 640
Chloride (01§ 102.6 15,2 nil
Nitrate (NOz) 150.6 2648 0.4
Bicarbonate (HCOz) 39645 263.8 112,2
Alkelinity (As CaCOg) 325.0 20140 92,0
Total herdness 464,0 23646 111.5

lln parts per million,
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Conclusions

The results of this investigation warrant the following

conclusions:

l.

2e

Ground=-water supplies in Uxbridge township are fairly abundant,
end are sufficient for present uses.

Precipitation appears to be sufficient to furnish adequate
supplies of ground water, In times of drought, or during
extended periods of decreased rainfall, consumption may be -
greater than recharge, resulting in a lowering of the water=
table. Some wells go dry at these times, but could be deepened

~ to ensure o permanent supply.

3'0

4e

5.

6

Te

The aquifers in the terminal moraine areas consist of irrsgular
lenses ond pockets of sond and gravel, The ground moraine areas
hove such aquifers within the ¢ill and are underlain, ot leost
in part, by sand and gravel deposits thet are execellent aquifers.

The quantity of water reocoverable from a well depends upon the
porosity, thickness, and extent of the aquifer penetrated,

It is possible to obtain ground water in all parts of the town~
ship, but it is not always possible to predict the depth at
which it moy be encountered, particularly in the terminel and
kame moraine arcas,

Conditions that produce flowing artesion wells appear to be
foirly common in Uxbridge township, particularly in or near
the valley of Uxbridge Brook,

Unconsolidated deposits are thick enough to supply sufficient
water for all purposes. Drilling to bedrock sources would be
prohibitively expensive, eand probably would not produce woter
of a8 good quolity as is available much nearer the surface.
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