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INTRODUCTION

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

All avnileble information pertaining to the water wells
in the area was recorded and water samples were taken for anelysis.
The elevation of the surface of the water in most of the wells was
measured, As the ground-water conditions are directly related to
the geology, the surface depdsits were also studied and mapped.

Thenks are here extended to the farmers and te the residents
of communities throughout the area for their om~eperation and willing-
ness to supply information regarding their wells. Valuable assistance
was also given by well drillers and municipal waterworks authorities
in the ares.

Publication tf Results

The essential information perteining to ground-water
conditiens is being issued in reports covering each township
investigated in the province of Ontarioc, These reports, as published,
will be supplied directly to the proper municipal and township
euthorities. In addition, pertinent data on wells investigated in
each township will be kept on file at Ottawa., The well record
compilation shoets will not ordinarily accompany the reports, as,
for most areas, they are too numerous, However, persoms interested
in individual wells may receive the information upon application
to the Chief Geologist, Geologicel 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
pasture, etc,

With each report is a map ocomsisting of two 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 oclass of the well at each location.
GLOSSARY OF TERMS USED

Alluvium, Recent deposits of clay, silt, sand, gravel,
and other material deposited in lake beds and in floodeplains of
modern streams.

Aquifer., A porous bed, lems, pocket, or deposit of
material that transmits water in sufficisnt quantity to satisfy
punping wells, flowing artesian wells, and springs.

Bedrocks, Bedreck, as here used, refers to the consolidated
deposits underlying the glacial drift. South of & line dr.awn between
Midland, on Georgian Bay, 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,
grenitic rocks,

Contour, A line drawn on a map that passes'through points
that have the seme elevation above mean sea-level,

Continental Ice-shect, The great, broad ice=-sheet that

covered most of the surface of Canada many thousands of yeers ago.
Escarpment, & cliff or relatively steep slope separating

two level or gently sloping areas,

Effluent Stream, A stream that receives water from a
zone of saturation,

Flood=plein, A flat part in a river valley ordinarily

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

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

unconsolidated materials that were deposited by the continental ice=
shoet, or by waters assoclated with it, It includes ti1ll, deposits

of stratified drift, and scattered boulders and rock fragments,



Secvoral forms in which glacial drift eccurs arc cs followss

(1) End Moraine (Terminel Moraine), & mere or less
discontinuous ridge ;r serios of ridges consisting of glacial drift
that was laid down by the ice at the margin of a moving ice=~shoet,
The surface is characterized by irrcgular hills and undrained basgins.

(2) Ground Meraine, A widoly distributod moraine
censisting of glacial drift dopositcd beneath an ice-shoots The
prodominant material is till, which is clay containing stoncss The
Yopography mey vary from flat to gently relling.

(3) Kame Moraine, Asserted doposits of sandy and gravelly
stratificd drift laid down at or closc to the ico margin., Tho

topography is similar to that of an end merainp, Kame terraces are

elongated deposits of this type laid down on the slopos of broad,
flat-bottqmed valleys,

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

(5) BEsker, An irregular-crcsted ridge or series of
discontinuous ridges of stretified drift doposited by a glacial stroam
that flowed beneath the continemrrbtal ice-sheet or in deep crevesses
within it., It is composed mainly of sand and gravel,

(6) Glacio-fluviel Deposits, Silt, sand, and grevel
outwash deposited by streams resulting from the melting of the ice-
shect,

(7) Glacio-lacustrine Deposits. Clay, silt, and sand
deposited in glacial lakes during the retroat of the ice-sheet, The
cley deposits are commonly very distinetly stratified in layers a
fraction of an inch to one or more feet in thickness; ench layer
is believed to represent depesition during one summer season and one

winter season,



(8) Keme. 4n isolated mound or cenical hill composed
of stratified sand and gravel deposited in a erack or crevasse
within the ice or in e depression along the ice front,

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

(10) Shoreline, A discontinuous escarpment 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 water-table.

Hydrostutic Pressure. The pressure thet causes water in

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

Influent Stream, & stream that feeds wabter 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 passage orf movement of ground water,

Pervious or Permeable, Bods are pervious or permeable

when they permit the perceptible passage or movement of ground water,
as, for example, porous sand, gravel, and sendstone, .

Porosity. The porosity of a rock is its property of
containing intersticos or voids,

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

existed before the jice~sheet coversd it with drift, ' .

Recent Deposits. Deposits that have been laid down by

the agencies of water and wind since the disappearance of the

oontinental ice-shoet; for example, alluvium in stroam valleﬁs.



Unconsoliddtod Doposits, Thc mantle or covering of loosc,

unccementced moterial overlying the bedrocks. It consists of Glacial
or Rocent deposits of boulders, gravel, sand, silt, and claye

Water-table, The upper 1limit of the port of the ground

saturated with wator, This may be near the surface or mony feet
bolow it. Water may be rotoinced above the main water-teble by a

zonc of imporvious materinly such wator is scid to be Earched and its
upper limit to be o porchud wator-toble,

Wells, Holes sunk into the ground so as to obtain a
supply of water, Whan no water is obtained they are refesrred to as
dry holes, Wolls yielding water are divided into four classes:

(1) Flowing Artesien Wells, Wells in which the water is
undcr sufficient hydrostatic pressure to flow tbove the surface of
the ground at the well,

(2) Non-flewing Artesian Wells, Wells in which the water
1s undor hydrostatic pressure sufficient to raiss it above the level
of the cquifor, but not ebove the level of the ground at the well,

(5) Non-artesian Wells, Wolls in which the water does
not risc above the water-toble or the aquifer,

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

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

wator-table that is saturated with water,
GENFRAL DISCUSSION OF GROUND WATER

Almost all the wawasr recovered from boneath'the eerthts
surface for both domestic and industrial usos is meteoric water, that
is, wator derived from the atmosphere, liost of this water reaches
thoe surface as rain or snow, Port of it is carried off by streams;

pirt ovaporatce either directly from the surfaco: and from the upper



montle of the soil or indircetly through transpiration of plants; tho
remainder infiltrates into the ground to be audded to the ground-wotor
supplios,

The proportion of the total procipitation thnt infiltrates
from tho surface into the zone of saturation will dopond upon the
surface t;pography end tho type of soil or surface rocke More water
will be absorbed in sandy or gravelly areas, for example, than in
those covered with clay, Surface run-off will be grester in hilly
areas than in those that are relatively flot, In sendy 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 during the growing season may be wholly
absorbed by growing plants. The quantity of moisture lost througﬁ
direct evaporation depends largely upon temperature, wind, and
humidity, Ground water in arsas overlain by pervious moterial may
be recharged by influent streams carrying rume-off from areas overlain
by relatively impervious material,

Because of the large oonsumption of ground water in
settled areas, it may seom surprising that preciéitation can furnish
and edequate supply. However, when it is borme 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 annuel

:precipitation in this region, for exemple, is about 30 inches, it
will be seon thet each year some 435,600,000 imperial gellons of
water falls on each square mile, Although it would be impossible
to detormine the ennual recharge of the ground-water supply of the
area, if it were assumad that only 10 per cent of the total
precipitation, namely 43,560,000 gellons, is contributed to the
zono of saturation, it will be seen thet the amnual recharge for

the entire arcea would be a very large volume, The annual consumption



of water in all aroas investigated is not known, but an estimate for
SOmé rostricted oreas, basod on pcr capita consumption, shows it to
be only about one=tenth of the unnual recharge os cstimatod above,.

In most regions of the world wherc precipitation is
offective there is on undorground horizon known as the ground-water
lovel or water-tebls, which is the upper surfoco of the zone of
saturations The wabtor-table commonly is a subdued ruplice of the
surface topography. The weter that enters from tho surfacc into
the unconsolidated depesits cnd rocks of the earth is drawn down by
gravity to where it réachos the zono of scturation or comcs in
contact with ¢ relatively impcrvious layer. Such o leyer may stop
further dowmword percoletion, resulting in porchod water and creating
& porchod water=tublec, If a water-table is at or nenr tho surface,
thore will be a lake or swamp; if it is cut by a valley,. there will
be a stream in the valley, The torms influent und effluent are used
with roferencc to streams and their rolation to the wator-table, An
influent stream flows obove the water-table and feeds water into the
zone of saturation; an effluont stream flows at or below the water-
table and receives water from the zone of saturations An effluent
stream may bocome influcnt cnd eventuwlly dry up if the woter-toble is
lowerod suffieicntlye. Thé ground water in the zone of saturation is
almost constantly on the move percolating towards somc point of
discharge, which may be o spring or a pumping wcll,

All rocks and soils ere to soms .degree porous, that is, the
individual greins or particles of which thoy are composed are partly
surrounded by minute interstices or open spaccs that form the
receptacles and conduits of ground woter. In most rocks and soils
the interstices are comected and large enough for the wator to move
from one opening to another, In some rocks or soils, however, they

aro largely isolated or too small to allow movement of water. The



porosity of o matorial varics diroctly with the size and number of
its intorsticeus, which in turn depend chiefly upon the sizc, shapo,
arrongement, and dogrcc of assortmont of the constituent particles,
Horizons within the earth's crust of fineo-grained rock such as
shale, limestone or dolomitc, or unconsolidated clay or silt, may
have such smnll interstices that the containod 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
coarsc~grained materials such as sand, grovel, or sandstone have
greator porosity ond readily yield their wotors to wells. They are
called water-bearing bods or aquifors, A cleon water-bearing grovel
is ono of the bost sources of woter., This is true whother the water
is derived from fhe zone of saturation: or from a bed of grovel
confined above, botween, or below beds of less pervious naterial,

Consolidatod rocks usuclly considered to be impervious may
sometimes produce water in relatively good supply from openings
within them of primary or secondary origin, Those of primary origin,
original interstices, were created when the rocks came into existence
as & result of the processes by which they were formed; e.g., bedding
plancs, and intergranuler spaces, Secon&ary interstices comprise
Jjoints and other fracture openings, solution openings, and openings
produccd by several processes of minor importance, guch as the work
of plants and animals, mechanical erogion, and recrystellization; all
of these involve movement of a type thet acted efter the consolidation
of the rock, The most important interstices with respect to water
supplies are the originel interstices, next to them are the fracturo
and solution openings, |

The most common wells and those that in drift-covered arcas
yield the largest aggregafe supply of ground water are water-table

wells, These are wells that derive thoir water from the zone of



saturation. Meny shallow wells bocome dry during the late swmer
and wintop, or during poriods of extreme drought. In most cuses
this is due to the lowcriné of the wator-teble bolow the bottom of
tho wolls Tho grouping together of « number of water-table wells
within o limited arca will also lower the yleld of ony one of the
wells, This is especiolly truc of wator=producing formations of low
permocbility, Whon o well penotrates on agquifer confined by
imperviocus beds, water will bo forced upward by hydrostatic pressure ’
oxerted at the point where tho well enters the cquifer, If the
hydrostatic.pressure is great enough to force the water to or

above the surfacu, o flowing well is formed,.

Springs are formod where the water-table, or some water=
bearing aquifer, outcrops at the surfoce of the grounds, The water
ocmerging from water-tablc springs is free-running witor flowing
down tho grodient of the wator-table. In many cascs these springs
ocour as slow seops along the steopor slopos of stream valleys, A
large nwmber in one arca could maintein o swamp., A group of
pormancnt springs occurring in onc arca could provide sufficient

water to maintain o lake or form the source of a stream,
GENERAL DISCUSSION OF GROUND=-WATER ANALYSIS

The mineral oomtent of ground water is of interest to many
besides those industries seeking water of specific quality, Both the
kind and quantity of mineral matter dissolved in natural water depend
upon the texture and chemical composition of the rocks with which the
water has been in contact. Pollution is caused by contact with
orgenic matter or its decomposition products, Anelyses of well waters
for mineral content are made by thoe Mines Branch, Vepartment of Mines
and Technical Surveys, Ottawn,

In any given area, an attempt is made to socure samples of

water ropresentotive of all major aquifors. The quentities of the
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various constitucnts for which tosts arc mado arc given as "parts
| por million", which rofers to the proportion by woight of cach
oconstituent in 1,000,000 ports of water.

The following minoral constituents are thosc commonly
found in natural watcrs in quontities sufficiont to have a
praetical offcet on the value of the waters for ordinary uses:

Silica (5102) may 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 water for use in steam
bodlers, as silica is classed a8 an objoetionable encrustant,

Caleium {Ca), The chief sourco of caleium dissolved iﬁ
ground water is the soiution of limestone, gypsum, and dolomitee The
common compounds of calcium are calcium carbonate (CaCOS) and caleium
sulphate (CaSO4), neither of which has injurious offects upon the
consumer, but both of which couse hardness end, the former, boiler
scale,

Nhgéosium (Mg). The chief source of magnesium in ground
weter is dolomito, o carbonate of caleium and magnesium, The sulphate
of magnesiun (MgSO,) cambines with water to form Epsom~salts (MgSO4.7H20),
end renders the water unwholesome if present in large amounts,

Sodium (No) is found in &ll natural waters in verious
combinctions, though its salts constitute only & small. part of the
total dissolved mineral matter in most waters in humid regions, Sodium
salts may be present as a result of pollution by sewdage, or of
contomination by soa water either directly or by that enclosed in
sediments of marine origine Moderate quantities of these 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 care in steuam boilers to prevent fooming. Waters
containing large quantities of sodium salts are injurious to crops

and are, thereforc, unfit for irrigation, The quantity of sodium salts



may be so largo as to rendor o water unfit for nearly all uses.

Potassium (K), like sodium, is dorived originally from
the alkaline feldspars and micas, It is of minor significance cnd
is sometimes included with sedium in o chomlceal analysis,

Iron (Fe) is almost invariebly prescnt in well waters,
but rarely inllurge omounts, Salts, or compounds, of iron are
dissolvod from mony rocks as woll as from iron sulphide deposits
with which the ground water comes in contaoct, It may also be
dissolved from well casings, wator pipes, mnd other fixbtures in
quantities lerge enough to be objectioneble, Upon exposure of the
water to the atmosphere, dissolved iron separates as the hydrated
oxide that imparts a yellowish brown discoleration. Excossive iron
in water causes stain{ng on porcelain or cnamslled ware and renders
the water unsuitable for laundry purposes. Water is not considered
drinkeble if the iron content is more than 0,5 parts per million,

Sulphates (804)s Deposits of gypsum (CaS04e2Hn0) arc the
principal source of sulphates dissolved in ground water; soluble
sulphates, chiefly of magnusium and sodium, are other sources.
Sulphates causc permenent hardness in water and form injurious boiler
scale, Sodium and megnesium sulphates are laxative when present in
quantities of more then 900 parts per million.

Chloride (Cl) is derived chiefly from organic materials or
from marine rocks and sedimsnts, It occurs usually as sodium chloride
and less commonly as colcium chloride and magnesium chloride., Sodium
chloride is a characteristic constituent of sewage and a locally
abnormal amount suggests pollution. However, because chlorides may
be derived from many sources, such abnormol 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 (W0z) are of minor imporfance in the study of

ground water, Relatively large quantities in o wuter may represent



gollution by scwage, or drainage from barnyurds, or even from
fortilizod fiolds. It is rocommended that a becteriologicul tost
be mnde of wator showing an appreeciablc nitrote content if it is to
be uscd for domestic purposcs,

Carbonate (C03) forms o large peroontago of tho solid
compounds held in solution by.the average grounc water, - The two
chisef sources are the docomposition of feldspars and tYhe solution
of limastone by water ccrrying carbonic acid in solution, which
is the primary agent in rock decomposition. Thoy ero indicated
in the table of analyses os alkalinity. Colcium and magncesium
carbonateus cause hardnoss in wotor, whereas sodium carbonate cuuses
softness, . |

Bicarbonate (HCO3z), Carbon dioxide dissolved in water
rondors the insoluble calcium and magnesium curbonates soluble as
bicarbonatus., Boiling roverses the process by changing tho bicarbonates
inﬁo dnsolublc carbonetes, which form o coating on tho sides of
cooking utensils,

Total Dissolved Solids (Residue on Evaporetion), The torm

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

Hardness is o condition imperted to waters chiefly by
dissolved calecium and magnesium cempounds. It here rufers to tho

soap-destroying power of water, that is, the power of the water
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fArst to usc o certoin amount of sonp to procipitate the abeve
compoun § bofore a lathor is procuccd, The hardness of water in

its original state is its totol hardncss. Pormancnt hardness re&gins
after tho water hus beon boiled, ant is coused by mineral salﬁs thot
cannot be rcmoved from solution by Soiling. It can be rcduced by
trouting the wator ﬁit? natu;al-softenors; such as ammonio or sodium
carbonate, or with many manufacturcd softeners. Tomporary hardness
can bo climipated by boiling, end is due to the prescnce of
bicarbonates of calcium and magnesium, Waters containing larger
quantitics of socium ecarbonate than of calcium and magnesium compeunds
are soft, but if the latter compounds are moro abuntant the water is

harde Tho following tablel may be used to indicate the degroe of

hardness-of a water:

Total Haréness

Parts per million Character

0-50 e BT E00 900000000600 0800°000000008 Very sof't
50~T00 seenscvcasvecssrsonnsassvasncsses Moderut('}ly soft
100=150 socnsscscavncscavesssessososarcas Slightly hard
150=200 ceecscacsevossseroscessccsecscsesn Moder&‘tely hard
200-~300 [ R N RNy Y NN NN YRR TN N Hard:

300 and over We0 CE0PSOERPIOIONIPRGELILILIOLOINRES OO Very hard

1
Thresh, J, C., and Beale, J, F,3; The Examination of Waters and
Water Supplies, pe 21, London, 1925,
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Part II1

MATILDA TOWNSHIP, DUNDAS COUNTY, ONTARIO

Physical Features

Matilda township is in the southwest part of Dundas county
and has an area of approximately 106 square miles. 'The township extends
along the northwest side of the St. Lawrence River from a point 2%
miles east of the village of Cardinal to 13 miles west of Morrisburg,
The village of Iroquois,Athe largest community within the township,
lies about 111 miles west of the city of Montreal,

The most distinctive topographic feature of Matilda township
is the wide, flat, clay-sand plain that occupies the north, west, and
central parts of the township and extends in some localities into the
east part. A number of small, clay till drumlins, projecting through
the sand and clay, provide the only relief in this part of the area,
The elevation of the plain is ppproximately 250 feet. In the area
adjacent to the St. Lawrence River and in the east part of the township,
where clay till occurs on the surface, the topography is more rolling
and hilly. The relief of the entire township is less than 50 feet.,
Bedrock, which consists of flat-lying Ordovician sedimentary formations,
outcrops only.in the southwest corner of the township, and does not
appear to exert any great influence on the topography. A poorly marked
divide between the basins of the Ottawa and St, Lawrence Rivers crosses
the south part of the township in an ecast-west direction., North of
Iroquois, the divide is only 2 miles from the St, Lawrence River whereas
at the east boundary of the township it is approximately 3 miles. The
general trend of the topography in the township is approximately south

15 degrees west,
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The large area north of the divide is drained by numerocus small
tributaries of South Nation River, a small section of which appears in
the extreme northwest corner of the township. The direction of flow
of these small streams, which is controlled by the trend of the
topography, is in a general northeasterly direction.

A graph has been prepared depicting the monthly precipitation
from 1947 to the end of 1950 as measured at various meteorological
stations in the area about Matilda township and the fluctuations in
the water-~table as measured at an observation well near the town of
Morrisburg. The latter were provided through the courtesy of the
Ontario Department of Mines.,

From the graph, it will be noted that, during the months when
the ground is not frozen the elevations of the water-table depend, to
a large extent, upon the amount of precipitation falling upon the area.
In general, the lowest amount of precipitation occurs during the months
of August and September, and it is during this time that the water-
table shows a steady decline, reaching its lowest point commonly in the
month of October,

In the subsequent months, there are periods of considerable
precipitation, However, because of the frozen condition of the ground,
preventing downward percolation of water, along with the fact that much
of the precipitation is in the form of snow, the water-table remains
low during the winter months and does not commence to rise until the
end of the month of February,

The highest elevation of the water—~table is commonly reached
during the months of May and June., This is probably due to the supplemen—~
ting of the normal precipitation with water produced by the melting of

the snow and ice accumulated on the surface during the winter months,
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Elevations of water-table
(Feet above sea-level)

Precipitation in inches
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Geologz

Bedrock Formations. The township, which is located within the Ottawas

Ste Lawrence Lowland, is underlain by Palaeozoic rocks of Ordovician age.
These sedimentary formations are located on the west flank of a broad, syn-
clinal  structure that extends northeast across the counties of Dundas,
Stormont, and Glengarry. The dip of the rocks underlying the township is

extremely low and in a general northeast direction,

Table of Formationst

—— >

Era Period | Sub Epoch | Formations | Thickness Lithology
(Feet)
Trenton and Ottawa 690~-700 Limestone with a

Black Rivel l little shale
’ and some sand
at its base

Ordovician Disconformity

Chazy St, Martin 20-155 Impure limestone
Rockcliffg 150-~165 Shale with sand=
stone lenses

Disconformity

Palaeozoic
Oxtord 240 () | Dolomite with a
Beekmantowr little shale at
the top

March 30 §+) Tnterbedded sand-
stone and dolomite

Ordovician

or Nepean up to 500 Sandstone
Cambrian

Great unconformity

Crystalline limes
Precambrian Grenville stone, quartzites
(Archaean) 9 : and metamorphic

. rocks; asgsociated
‘granite, and
granite~gneiss

1W’ilson, Ao Ey: Geology of the Ottawa~St. Lawrence Lowland, Ontario and
Quebec; Geol, Surv., Canada, Memoir 241, p. 9, (1946),



Matilda township is underlain by several formations,

““four of which come to the surface or directly underlic the drift in
certain parts, The Oxford directly underlies the soutlwest part as
well as a small area in the extreme northwest corner of the township.
The succeeding Rockcliffe and St, Martin formations underlie broad,
curving areas extending across the centre of the township from the north
boundary to the St, Lawrence River, The Ottawa formation underlies the
northeast part of the township, A number of small outcrops of the Oxford
formation occur in the southwest part of the township between Iroguois
and the west boundary.

Unconsolidated Deposits, The types of unconsolidated deposits

occurring in the township, classified according to their origin and
arranged in order of their deposition from oldest to youngest, are as
follows: glacial, glacio=fluvial, and marine deposits, Recent deposits
are relatively scarce and unimportant,

The glacial deposits that overlie bedrock throughout a
large part of the township occur chiefly as ground moraine, Altogether,
they are exposed for approximately 32 square miles, principally in the
southeast part and along the east boundary of the township, FElsewhere
they are buried beneath glacio=fluvial and marine deposits and are only
encountered during drilling or excavating operations, In some localities
in the north part of the township, they project above the surrounding
flat plain as elongated hills and ridges of clay till. DMany of these
structures appear to be the upper parts of halfwburied drumlins with their
long axes parallel to the direction of the last ice movement, Some have
the appearance of M"islands" of clay till in a '"sea" of marine sand and
claye Thin layers of till, re#orked by the invading marine waters of the
Champlain Sea, and thicker deposits of marine sand and gravel occur on the

northwest flanks and tops of some of the higher ridges. They are frequently
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associated with accumulations of large boulders.

Glacio~fluvial deposits, in the form of kames, occur in
the northwest corner of the township, They are continuous with larger
deposits farther west in Edwardsburg township, The relief of these
deposits has been considerably lowered by the planing action of waves so
that at the present time they occur as low, scattered knolls and ridges
of sand and fine gravel,

Although no outwash deposits of sand and gravel were observed
on the surface of the township, the owners of a large number of wells
drilled to bedrock, located in the north and central parts of township,
reported beds of gravel, 2 to 6 feet thick, beneath marine clay and sand,
and directly overlying bedrock, The fact that a number of wells drilled
in the same area did not encounter the gravel suggests that, although the
gravel beds are probably extensive, they are not continuous throughout
the entire township.

The invasion and subsequent withdrawal of the Champlain Sea,
which followed the retreat of the ice-sheet in the region, formed varied
deposits of marine origin, The most extensive of theée in Matilda tovm=
ship are deposits of marine clay and sand, which cover approximately two=
thirds of the township and are located principally in the north, west,
r;md central parts, Marine clay deposits extend ov:er a large part of the
townshipe. Much of the clay is covered with a thin layer of marine sand,
but a wide belt of the material is exposed extending from a point 3 miles
south of the community of Brinston to the north boundary of the township,
The area about Brinston, which is located near the centre of the marine
clay area, has been aptly called the "Brinston Flats", Except for the
above, and a few isolated areas in the south part of the township, marine
clay can only be seen along the banks and in the bottoms of small creeks,

A thin layer of marine sand, varying from a few inches to

a few fcet in thickness, covers the west part of the township, This layer
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is continuous with thicker deposits farther west in Edwardsburg townshipe.
In moét instances it overlies marine clay or clay till.

Recent deposits, such as alluvium, are rare in the township
and are not considered to be of importance,

Variations in the thickness of the drift throughout the town~
ship were determined in many localities from the data compiled from a number
of wells that were reported to have reached bedrock, The following table

indicateg the minimum and maximum thicknesses of drift where it could be

determined in this way:

Concessioni Lot | Minimum and Concessidon; Lot | Minimum and
maximm thick- nmaximim thicke
ness of drift ness of drift

(Fect) (Feet)
1 1 46- ? 2 23 3% ?
1 4 30~ ? 2 26 37~ 2
1 7 29 ? 2 29 3659
1 10 B4- ? 2 32 56%n7
1 13 31 2 2 35 19- 2
1 16 4dm 2 2 38 a¥ ok
1 19 18~ ?
3 3 2%m 2
1 22 26~ 7
3 6 33a 9
1 25 25 7
3 9 40%-2
1 28 53~ 2
3 12 25~ 9
1 31 37~ 2
3 15 38~ ?
1 34 30 ? *
: . 3 21 31~ 7
1 37 10%-29 .
3 24 445, 2
2 2 6552 3 27 28~ ?
5 4652 3 30 3552
2 8 60%.7 ‘ 3 33 157
2 1 38m 2
4 1 21~ ?
30 ?
2 14 A A ﬂl‘ﬂ o~
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Concession! Lot| Minimum and Concession| Lot| Minimum and
maxirmm thicke maximum thicke
ness of drift ness of drift

(Fect) (Feet)
4 10 42~ 2 6 15 16%.10%
4 13 39~ 2 6 18 R1- ?
4 16 R4m 7 6 21 30m ?
4 19 40%.7 6 24 15~ ?
4 22 23m 7 6 27 20~ 2
4 25 5e¥50% 6 30 32~ 2
4 28 50%- ¢ 6 53 2a¥.7
4 31 24% 2 6 56 13- 2
: " Ho 7 7 s gk
4 37 22m 2 . | 10 . 1k
5 5 35m ? 7 13 13~ 2
5 5 14m ? 7 16 12~ ?
5 8 3eR.30% 7 19 17~ 2
5 11 22m 7 7 22 26~ 2
5 14 B36m 2 7 25 24~ 7
5 17 36~ 7 28 22~ 2
5 20 Bl- ? 7 51 343l
5 28 16m7 7 34 40%a2
5 26 42%.2 7 37 20%.7
5 29 24 ?
8 14 21~ ?
5 52 19~ ?
8 17 12-153
5 35 21~ ? . N iy
5 38 25 ?
8 26 20~ 2
6 6 Mgk 8 29 10%p4%
6 9 16%.30% 8 32 2582
6 12 on¥.s 8 35 17%.19%
%

To bedrocks
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WATER SUPPLY

Because of the great areal extent of marine clay and clay
till deposits, which in many cases do not yield satisfactory supplies
of ground watef, Matilda township is not as well supplied with water as
the adjacent townships of Edwardsburg and Williamsburg, About 77.8 per
cent of the wells are of the dug type, and RR.R per cent were drilled,
chiefly into bedrock., Approximately 80,1 per cent are ebtaining their
water from depths of 40 feet or less, A compilation of the well records
shows that about 86,6 per cent of the wells have a permanent water
supply sufficient for the present demands made upon them, and 12,6 per
cent constitute wells that go dry intermittently, In deseribing the
principal beds that yield water to the wells, the statements of owners
and drillers as to the character of the aquifer were necessarily accepteds

Clay +ti11 in the township is net a good seurce of water,
Commonly it constitutes a poor reserveoir for groundewater storage as it
takes up water slowly and holds relatively little, Furthermere, the slow
circulation generally results in the quality of ground water obtained
being poor, Many shallow wells dug in clay till are reperted as being
intermittent or low in summer, the reason being the low permeability ef
clay til1l that causes it to yield water slowly to wells, Censequently,
a well in it can be easily pumped dry and takes a leng time to recever,
In later summer, when the water-table is low, the deceased area ylelding
water directly to the well renders the supply even morc unsatisfactory,
To overcome this difficulty, the owmer should dig his well as deep as
possible to form a reservoir large enough to provide sufficient water
during times when large amounts are being withdrawn from the well,

A large number of wells, 12 to 38 feet deep, dug in clay till
along highway No, 2, west of Iroquols, appear to yield sufficient quantities

of ground water, This may result from the percolating of ground water



- 85 ~

down _the hydraulic gradient south from the divide to the St. Lawrence
River. It was reported that, when dug, a number of these wells encountered
"springs" in the bottom of the well, The water was not under hyd;ostatic
pressure although it flowed freely into the well during pumping operations.
It is doubtful if the material yielding water at the bottom of these wells
is clay till, but rather consists of a lens or pocket of sand and gravel,
many of which are reported to be scattered throughout the till, The
quantity of water yielded by these more porous materials would depend

upon their relative extent, It is thought that the majority of these
deposits draw their water from the confining till, and, accordingly, the
chief result of their presence is to causea greater area of till to

yield its water to the well, In some instances, these wells yielded large
quantities of water when first dug, but after a period of time had elapsed
assumed the properties of wells deriving their entire supply of ground
water from clay till, often going dry during the late summer or extended
periods of drought. and yielding only limited supplies during normal times,

Wells dug in clay till located along highway No. R east of
Iroquois vary in depth from 20 to 40 feet, with an average of 28 feet.
Approximately half of these wells are reported ;ow in summer and one~third
are intermittent. The average depths of wells dug in clay till along
highway No., 2 west of Iroquois are as follows: sufficient supply, R9 feet;
not used, 28 feel; low in summer, R6 feet; iptermittent, 23.5 feet. From
the above figufes, it would appear that the most satisfactory wells are
those that are R9 feet or more in depth.

There are many intermittent wells located along the road between
conse I and II extending from lots 18 to R4, In most instances these wells
are not sufficiently deep. A well dug in clay till in this area must be
at least 30 feet deep to yield satisfactory supplies of ground water,

The supply of wells located immediately south of the ridge crossing the
road approximately one mile south of Irenaismore satisfactory, but a

40-foot well located on top of the same ridge is reported to be intermittent,
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This would suggest that the water-table lies at greater depths beneath
rises in topography than in more level areas.

The average depths of wells dug in clay till along the road
between cons. II and III, lots 1 to 14, are as follows: sufficient
supply, 30 feet; low in summer, 29 feet; not used, 22 feet; and inter-

. mittent, 19 feet; and further north, in cons. IV and V, the average

depths are: sufficient supply, 25,5 feet; low in summer, 5 feet; not

used, 18 feet; intermittent, 14 feet. These figures indicate the necessity
of deepening the intermittent wells if they are to provide sufficient
quantities of ground water,

Wells dug in the clay till ridge extending northeast from
Toyehill, lots 1 to 6, cons, VII and VIII, range from 17 to 34 feet in
depth and arc all reported to yield sufficient supplies of ground water
for farm use, Most wells dug in the clay till ridges, which are scattered
throughout the flat clay~sand areas in the north and west parts of towne
ship, should attain a minimum depth of 37 feet to be satisfactory. A
number of the more shallow wells are reported to be intermittent., In the
area 1 mile to 2 miles west of Irena, wells dug 16 to 25 feet in the flat
sand areas are satisfactory, whereas in the higher clay till areas, wells
dug as deep as 45 feet are reported to yield only fair supplies of ground
water, The deepest dug well in the township, located in lot 3, con, II,
is dug 61 feet in clay till énd is reported to yield a satisfactory supply
of water.

Ground water under hydrostatic pressure is seldom yielded
directly by clay till. In most instances, the wells are non-artesian and
are deriving their water from the gone of saturation below the water~table,
WQlls in areas in which clay till has been reworked are more satisfactory
.than in those areas where it has not, This is due to the greater permeability

of the reworked material, which has had a large quantity of the finer
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particles washed from it.

The supply of ground water yielded by the kame deposits
located in the northwest corner of the township is reported to be
satisfactory, The water-table in this area is relatively low and, cone=
sequently, the average depth of dug wells is greater than in other parts
of the township, Clay till underlies the greater part of these kame
deposits, In many places satisfactory supplies of ground water can be
obtained from the sand lying immediately above the till,

A largenumber of wells in the marine sand and clay areas
located in the.north part of the tewnship, especially'in the vieinity ef
the community of Hulbert, are reported teo have encountered beds of sand
and gravel beneath the marine sediments and directly overlying bedrock,
It is thought that these deposits are outwash and that they could be
developed into an important source of ground water for the nerth and west
parts of the township.

The following are logs, as supplied by well owners, of

represeﬁtative wells that encountered sand and gravel below marine clay.

Lot., RR2, con, V Lot 23, con, VI
Feet * Feet

0 to 55 ~ clay 0 to 34 -~ clay
55 to 56 ~ gravel at 34 »~ gravel

at 56 =~ bedrock

Lot. R6, con, VII

Feet
0 to® -~ sand
"2 to 39 ~ clay
39 to 42 ~ gravel
at 42 - Dbedrock

Wells in lot 3R, con, VI, lot 30, con. VII, and lots 33 and
34, cons VII, are also reported to be deriving their water from gravel

deposits encountered below varied thicknesses of marine clay,
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‘However, a number of wells drilled to bedrock in the same general
area did not encounter gravel, This would suggest that the outwash
deposits do not occur as a continuous sheet throughout the entire area
but rather as scattered deposits possibly filling the lower areas in

_bedrock. The watér encountered in the outwash materials, or "water-
gravels" as théy are referred to locally, is usually under considerable
hydrostatic pressure and rises to within a few feet of surface, The fact
that the '"water~gravels" are capable of yielding large supplies of ground
water is evident from the reports of various well owners who state that
contimious pumping fails to lower the static level of the water in their
wells, The 63-foot well drilled at the cheese factory at Hulbert, lot.
18, con, VIIT, obtains up to 3,000 gallons of water a day from the "water-
gravel? without lowering the level of the water in the well, 4 50~foot
well, drilled in lot 34, con, VI, which is reported to be obtaining its
water from gravel below clay, flows slowly during the period November to
July.

Deposits of marine clay that cover the northmcentral part of
the township and underlie a large part of the marine sand areas yield
various quantities of ground water to many wells, The problems encountered
in attempting to obtain satisfactory supplies of ground water from marine
clay are comparable with those in clay till areas, Marine clay is too
dense to yield its water content readily, and wells dug in this material
necegsarily have to go a considerable distance below the water-table in
order to provide a reservoir large enough to yield a satisfactory supply

" of water, Most wells dug in marine clay that are reported to be unsatis-

factory, are so not because of the lowering of water-~table but because

of the poor permeability of the material,

In most cases, due to this extremely poor permeability, a well

could be dug in clay a considerable distance below the water-table before
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there would be any evidence of free water in the well, It is suggested
that the only method to accurately determine the location of the water~
table in clay is by making laboratory tests to determine if the material
is saturated, A well dug in clay would necessarily have to remain in
disuse for a considerable length of time before the elevation of the
surface of the free water would approach that of the water~table.

Although it is a more laborious task to dig a well in heavy
marine clay than in sand or gravel, it is easier to penetrate the zone
of saturation below the water-table and thus create a larger reservoir.
In some wells, the marine clay was found to be so firm and compact that
lining the well with rock or wooden cribbing was not considered necessary.
It is doubtful, however, if wells such as these would be as satisfactory
as those that have been properly lined,

When ground-water data were being gathered in the township
(July 1950) the water~table in the marine clay areas appeared to be fairly
highs in most places the surface of the water in the wells was from 4 to
6 feet below the ground surface, Most wells-dug in the marine ¢lay area
were deep enough to contain sufficient water for ordinary farm neceds,.
However, it was reported that some of the wells could be pumped dry, and
took an extremely long time to recover, One such well, dug R0 feet in
clay, occurs in lot 31, con, VII, This well should be deepened, A number
of other wells in the marine clay area are not in use, which is usually
a gooq indication that they do not yield a satisfactory supply of ground
water. In the vicinity of Haddo, lots 28 to 34, cons. II and III, the
marine sand overlying clay is very thin and all the water derived by
dug wells is from the clay, The wells in this area, from R0 to 38 feet
deep, are mostly satisfactory and provide sufficient water for normal
uses. Wells of less depth are not satisfactory and should be deepened

to provide a larger reservoir for the ground water, Wells from 9 to
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15 feet deecp, dug in clay, in lot R7, con. VI, are reported to be
unsatisfactory, whereas a 39-foot well, in lot 32, con., V, is reportcd
to yield excellent supplies of ground water. A well at Dixons Corners
(No. 7 on the compilation sheet), dug 16 feet in clay, is reported to
supply sufficient water for several families.

The marine sand deposiﬁs, which exténd along the west part
of the township, are exceedingly thin and are not considered a good
source of ground water, Wells dug in this~area usually obtain their
water from the underlying marine clay, which is the predominant material
underlying the sand, or from clay till or bedrock. Precipitation falling
upon sandy areas rapidly sinks in and percolates dowrward until it

reaches the more impervious marine clay or clay till, These materials
slow the downward movement of the water to such an extent that the sand
immediately above frequently becomes saturated with water, forming a
perched water-table, A few wells dug down through the sand to the more
impervious materia; are reported to have encguntered "springs" in the
bottom of the well, This is merely ground water seeping rapidly into the
well from the porous, saturated sand. It is difficult to determine if |
the water in wells dug through sand into the underlying clay is perched
or not becausc the great permeability of the sand permits surface water
to pass through it and fill the well rapidly to the level of the water
in the perched water-table,

So far as is known, there are no wells in the.township
deriving their water from alluvial deposits,

Altogether, somegij4 wells have been drilled into bedrock in
the township, and all are reported to be dewiving at least part of their
ground water from that source. The depths of the wells range from 15
197 feet with an average of 70,9 feet.

A compilation of data from wells reported drilled to bedrock
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in Matilda township, exclusive of communities, and arranged agccording

to the formation from which the water is considered to be derived,

is as follows:
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The Oxford formation, which consists of grey limestone, mag-
nesium limestone, and dolomite, is n&t considered an important source
of ground water within Matilda township. Altogether some 25 wells are
reported to be deriving their water from this source, of which 5 are
intermittent and only 6 encountered water under pressure., The Oxford
appears to be less satisfactory asa source of ground water when it
occurs relatively close to surface, Seven wells deriving their water
from the Oxford occur in a small area approximately 1 mile northwest of
Iroquois, where bedrock is overlain by 11 to 18 feet of overburden, Of
thése wells, 5 are non-artesian and 2 are intermittent., Farther north-
west, where bedrock exists at depths as great as 56 feet, a number of
non~-flowing artesian wells occure. Ground water derived from the Oxford
is generally hard and clear with a low mineral content, Although it is
not considered an excellent source of ground water, the Oxford formation
will normally yield sufficient water to satisfy the needs of an average
farm.

The Rockcliffe formation, consisting of grey-green shale with
lenses of grey sandstone, constitutes the most important bedrock source
of ground water in the township, OSome 83 wells, of which R are flowing
artesian and 47 non~flowing artesian, are deriving their water supply
from this source., ©Several of the latter are reported to flow during part
of each year, and in others the water levels were reported to remain consiant’
during continuous pumpings, A wide valley in bedrock, filled with from 60 to
85 feet of drift, exists between Iroquois and Rapide Plat and extends
as far north as Rowena., A large number of non-flowing artesian wells
deriving their ground-water supplies from the Rockcliffe occur in this
area.

The flowing-artesian wells, in lot 31, con, VI, and lot 22,

con, VIII, reported to be deriving their water from the Rockcliffe, are
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believed to be related to a drift~filled valley in bedrock extending from
a point 2 miles east of Glen Stewart northeast to Hulbert and beyond.
This same valley extends southwest into the Pittston area in adjacent
Edwardsburg township where several flowing-artesim wells are kmown to
occur,

The St, Martin formation, consisting of limestone, minor
shale, and dolomite, directly overlies the Rockcliffe, Although the
St, Martin underlies as much of the township as the Rockeliffe, about
half as many wells are reported to be deriving their water from this
source. The reason appears to be that the St, Martin is overlaid by a
greater thickness of overburden than the Rockcliffe, necessitating drilling
deeper and more expensive wells, Approximately 70 per cent of wells
drilled into the St, Martin are non-flowing artesian, indicating that
the formation is an excellent source of ground water, The water from
a number of wells deriving their water from the St. Martin is reported
to be very hard, Approximately 6 per cent of the wells for which
information has been compiled were reported to have a strong hydrogen
sulphide odour. Although the latter are not satisfactory for domestic
purposes, they are being used in many places for stock.

A drift~filled valley in the bedrock surface cuts across
the township in a northeast direction, passing about 1 mile west of the
commmnity of Brinston, Although this buried valley is located in the
Ste Martin formation for a considerable distance, no flowing-artesian
wells are known to occur in its vicinity.

The Ottawa formation, which consists of grey limestone, with
dolomite, shale, and sandstone in the lower part, is the uppermost bed~
rock formation underlying the township, The water-yielding properties
of the Ottawa are comparable to the Oxford formation in that less than

RS per cent of wells drilled into it are reported to be non~flowing artesian.



- 34 -

However, in lot 6, con. VII, a 63~foot drilled well was reported to have
encountered water in the Ottawa under sufficient hydrostatic pressure
to force the water to within a few feet of the surface. The water level
in this particular well cannot be lowered by continued pumpinge

Two wells, both drilled into the Ottawa formation, were
reported to have been affected by the earthquake of 1944, which centred
in the Cornwall~Massena area some R6 milcs to the eést. One 70=foot
well, in lot 13, cone. V, went dry after the carthquake, continued dry
for approximately a year, and then gradually came back to its original
capacity, A second, 90-foot well, in lot 4, con, VI, drilled 72 feect
into the Ottawa formation, reported an increased supply of ground water
following the earthquake, The Ottawa is the only bedrock formation
underlying the tcwnship whose aquifers were reported to have been disturbed

by the earthquake,

Community Supplies

Ground~water conditions within the following three communities
in the township of Matilda were investigated; Brinston, Dixons Corners,
and Dundela, Maps showing the location of all wells for which
information has been obtained and indicating both topographic and
water-table contours accompany this report, Although the contours are
somewhat generalized they are believed to be sufficiently accurate for
the purpose for which they are being used, Compilation sheets containing
pertinent data concerning the individual wells in each commmity are
attached at the back of this report, To determine the depth to water
in any one place, it is necessary only to subtract the elevation of
the nearest water~table contour from that of the nearest surface contour,

Community of Brinston. The water supply of this community

is derived entirely from privately owned wells, Thcere are 24 wells in

the community, of which 21 are dug and 3 are of the drilled type, The
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dug wells arc all reported to derive their water from marine clay,.
whereas two of the drilled wells obtain their water supply from the
underlying St. Martin formation and the third from sand underlying the
marine clay.

The depths of the wells dug in marine clay vary from 8 to
RS feet, with an average of 14 feet, With the exception of three of
the more shallow wells, which are intermittent, the supply of ground
water yielded by marine clay is reported to be sufficient for domestic
purposes, All the wells derive their water from the zone of saturation
below the water-table. No ground water under hydrostatic pressure was
encountered in the marine clay. It is thought that the intermittent
wells should be deepened during the late summer when the water~table
is at its lowest level.

It was reported that large supplies of ground water can be
obtained from the underlying bedrock, Although no figures were acquired
as to the maximum quantity of water that could be obtained, the well at
the cheese factory was reported to yield {LOO gallons a day without lowering
the static level of the water in the well, The water encountered in the
bedrock is under sufficient hydrostatic pressure to raise it a considerable
distance in the well, Bedrock, underlying the community, is covered
with approximately 30 feet of overburden.

One non~flowing artesian well is obtaining excellent supplies
of ground water from sand underlying marine clay. The sand is possibly
outwash material deposited immediately above bedrock during the retreat
of the ice~sheet., It is not thought to be c.:ontinuous over any large
area and, accordingly, will not necessarily be penetrated in every well
drilied to bedrock in the commnity,

Community of Dixons Corners, Ground-water conditions at

Dixons Corners are similar to those at Brinston, as both communities are
situated within the same marine, clay plain, There are 1l privately

owned wells in Dixons Corners, 9 of which are dug and 2 drilled.
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The dug wells, which are all reported to be obtaining their
water from marine clay, vary in depth from 1R to R2 feet, with an average
depth of 18 feet. The quantity of wabter yielded is reported to be
satisfactory for domestic purposes. No intermittent wells were reported
within the community,

One 45~foot drilled well that penetrated the.underlying St.
Martin formation at an unknown depth is reported to be obtaining excellent
supplies of ground water., A second well drilled to a depth of 39 feet
is obtaining water from gravel underlying marine clays. The water in both
wells is under considerable hydrostatic pressure, especially in the
spring, at which time the well obtaining water from gravel frequently
flows at the surface.

The depth to bedrock is nowhere known exactly, but it must
lie within 45 feet of the surface in the vicinity of the well reported
to be obtaining its water from bedrock,

Community of Dundela. The community of Dundela is located

along and across the crest of a large, clay-till drumlin striking in a
general southwest direction. Information has been compiled on 14 wells
in the community, 1R of which were dug and R drilled,

The dug wells, all of which are obtaining their ground-water supplies
fromw clay till, vary in depth from 12 to 36 feet, with an average depth of 25
feets It will be noted that the average depth of the dug wells at Dundela
is much greater than at either Brinston or Dixons Corners. All the dug wells
in the three communities are dependent upon ground water from the zone,
of satu;;£ion below the water~table for their water supply, and the greater
depth of the wells in the till would indicate that the water—table
" is closer to the surface in the broad, flat, clay plain surrounding
the communities of Brinstqn and Dixons Corners than in the higher !
clay-till area at Dundela, Except for one intermittent well,

the quantity of water ylelded by the clay till is reported to be
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satisfactory for domestic purposes, and deepening this well would
probably result in it producing a sufficient supply of ground water,

One well, drilled to a depth of 96 feet, was reported to
have encountered bedrock at 26 feet. Although the water encountered does
not appear to be under hydrostatic pressure, the well was reported to
. yield supplies sufficient for all normal uses, It is theught that a
large percentage of the water deriwved from this particular well is
obtained from the overlying unconsolidated material or from the contact
of the unconsolidated material and bedrocke

A number of the dug wells within the community are moré than
26 feet in depth, This would indicate that undulations, pessibly of a
minor nature, occur in the underlying bedrock surface, and, accordingly,
it would not be possible to predict accurately the depth to bedrock at

any one point in the community,

ANALYSES OF WATER SAMPLES

Twelve samples of well waters from Matilda bownship were
analyzed for their mineral content in the laboratory of the Mines Branch,
Department of Mines and Technical Surveys, Ottawa, The samples were
taken from wells varying in depth from 16 to 100 feet, with aquifers in
both drift and bedrocke Most of the ground water except for two wells
where the nitrate content is abnormally high, appears to be suitable for
domestic and farm use, It is suggested that bacteriological tests should
be made of these well waters if they are to be used for domestic purposes.
Most contamination of well waters results from surface water seeping into
the well, either at surface or at the bottom of the casing or cribbing,
It was noted that one well whose nitrate content was reported to be zero
is of excellent construcfion with little chance of contamination, Water
derived from the St, Martin formation appears to contain the largest amount

of sulphate and chloride compounds, The chlorides, if present in excess of
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300 parts per million, would render the water saline to the taste.
The analyses indicate that the Ottawa formation yields the hardest

water and the chemical content of the water from the Rockcliffe formation

varies considerably throughout the township.,

Amoun.ts1 of Dissolved Mineral Matter in Well Waters
collected in Matilda Township
Constituent Well waters from glacial drift and bedrock
(12 samples)
Maximum Average Minimum
Residue on ‘
evaporation(lOSOC) 1339 681,1 | 324

Calcium 160,5 776,0 R840
Magnesium 100,3 40,2 21,6
Sodium 204,0 68,5 : 1R.0
Potassium 24,0 35,9 Red
Sulphate 197,1 7542 17,7
Chloride 843,0 8761 Sed
Nitrate R48.1 51.9 0.0
Bicarbonate 517.5 531.3 R35,7
Carbonate | 16.8 2.9 0.0
Silica (Col.) R3,R 12.0 7.8
Total hardness 6.0 315,7 156,5

1'In parts per million
In answer to the requests of a number of well owners, the following

method is recommended when it is desired to sterilize a wellzz Mix one

*Well Drilling, Technical Mamual, T 5295, United States Government

Printing Office, Washington, 1943,

heaping tablespoonful of chlorinated lime with a little water to make a thin
paste, being sure to break up all lumps; stir this paste into 1 quart of watér;
allow the mixture to stand a short time and pour off the clear liquié. The
chlorine strength of the solution is about 1 per cent: 1 quart of the liquid

is enough to sterilize 800 imperial gallons of water.



Estimate the volume of water in gallons standing in the
well, and for each 800 imperial gallons pour 1 quart of the sterilizing
solution into the well, No harm is done if too much solution is used,
and it is better to use too much than too little. Agitate the water
thoroughly and let it stand for several hours, preferably over night,
then flush the well thoroughly to remove all of the sterilizing agent.
The sides of the well above the surface of the water can be sterilized
by returning the water to the well during the first part of the flushing.
Just before complgtion of the fiushing, a sample of the water may be
taken if required.

To determine the amount of chlorinated lime solution that
should be added to the well waters, it is necessary to know the diameter
of the well and the depth of water in the well, With this knowledge,
together with the information given in the table below, the volume of
water present in the well can be easily calculated and the correct amount

of lime solution added.

Diameter of well Number of imperial gallons
(feet) per foot depth
R.0 | 19.6
Red 3046
3,0 44,1
345 59,9
4,0 78493
445 99,1
5.0 12,3
CONCLUSIONS

-This investigation warrants the following conclusions:
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Ground-water resources in Matilda township, though not abundant,
are adequate for domestic, stock, and community purposes.

To ensure a satisfactory supply of ground water, wells dug in
clay-till areas should be a minimum of 35 feet in depth. Wells
of less depth often become intermittent during the late summer
or early autumn.

Wells in marine clay should be dug to a minimum depth of 28 feet
to ensure a supply of ground water sufficient for domestic or
farm use,

Outwash deposits of sand and grawvel located between the marine
clay deposits and underlying bedrock in the north part of the
township might possibly be developed into an important source

of ground water,

The Oxford formation constitutes a fair source of ground water
within the township. Although there is only a limited number of
non~flowing artesian wells in the Oxford, the water is mostly
hard and clear with small amounts of total dissolved solids,

The Rockcliffe formation constitutes the most importént single
source of ground water in the bedrock underlying the township,
Over half of the wells deriving their water from the Rockeliffe
are non~flowing artesian and 2 flowing-artesian wells obtain
their water from this source.

The supply of ground water that can be derived from the St. Martin
formation is large. However, the presence of hydrogen sulphide
in a number of the wells prevents some of the water from being
used for domestic purposes. It is, however, satisfactory for
stock,

Although some wells encountered ground water under considerable
hydrostatic pressure in the Ottawa formation, most wells obtaining

water from this source are non-artesian, The quality of the water
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is comparable with that of the Oxford formation, It is hard and
and clear and relatively low in total dissolved solidse
Flowingrartesian wells in the township appear to be related to

a drift-filled pre~glacial valley in bedrock. -This wvalley extends
southwest from Matilda township into the Pittston area in
adjacent Edwardsburgh township, where several flowing-artesian
wells are known to occur,

The best supplies of ground water for the commnity of Brinston
will be obtained from bedrock, which occurs about 30 feet below
surface, " Wells dug into marine clay to a depth of 15 feet or
less are seldom satisfactory, -

Although the marine clay covering the adjoining areas appears,
in most instances, to be a satisfactory source of ground water,
the best supplies of ground water in tﬁe commnity of Dixons
Corners will be obtained by drilling.through the clay into
bedrock, which exists approximately 45 feet below the surface, .
Although it is necessary to dig the wells considerably deeper in
Dundela than in Dixons Corners or Brinston, -the quantity of
ground water yielded by the clay till is sufficient for normal
domestic purposes, Bedrock of the Ottawa formation, -at approx-.
imately R6 feet below the surface of ground, is capable of yielding

large quantities of ground water.



91° 2 0 0 0 0 0 0 0 2 sPutadg
G°6T g2 22 Le 9¢ 19¢ e | 22 |on | ez pasn qoN
™6 g T 0 T |2 0 T 0 0 seToy AL1Q
09°21 ¢Gt A 6 g |6 61 6 | #E | 9¢ que4 4 TmISg U
09°9. 56 lot| 86 {let |¢ht |sot | ¢8 | sot | o9t TBTS94IB~UOK
mw”m 61T 9T 6T | 8T ot | st 6 et | It | ueTSolIe SUTMOTI-UON
91 e T 0 I 0 0 0 0 (O werseqae SuimoTI tsodfy TTOM
g9*° 8 0 0 ¢ e ¢ 0 THOTIN
CAUA 602 2¢ G2 ¢h e 8T Tt 92 l2 Nooapoq UT
0°s¢ C9h ot ¢e Jow w9 {4S 69 | 18 | T2t T1T3 L2710 ul
16°1 76 1T 8. TS T 9 0T | 6e ToA®IZ U] |
06°L ¢6 MH G 9 ¢ Gt 8T 1T 12 puss ufl ;
oh°s2 2he 9 29 6t |66 ok e 92 A fe1o Ut xoyTnb® UITM STTOH
0 0 0 0 0 0 0 0 0 0 Io3el X3res \\
G 1 8T R 0 M K h 0 0 T JI998M 1J0S )
G°g6 6611 821 g2t HT 194T | THT 82T | HYT | h1e Jo9BM DPIBY PIOTA 1%y} STTOM
ere he 2 G 9 ¥ JA g C Tmotun. vadaq :
6°1 ¢e G 0 2 k 2 ¢ L 2 00T I9A0
8¢ Gh 9 g 2T jot ¢ 2 G 2 001~18
8¢ 9 9- 9 8 0T | ¢ 2 ) 8 08—T%
6°. 96 2t KT 91 [9 HT 9 HT - | KT 09-TH
2 oh g8h 9 e |9t |69 | 6n 79 | 89 | KIT of-Te
6°6¢ Ggh g 29 69 {l9 89 wh | ] ¢l 02-0 STisM
doop g8
g ae 2le o 1106 | | %e 9T | G | &% TpeTTtaa
0 0 0 0 o . Jo 0 0 0 0 ;  pexod
g°ll Gh6 26 63 90T [9TT {911 | 21T | 821 | Ist Bnq
ltet et 92T | 16T {091 | GHT 82T | HeT | 412 / Jequmu TBIOL -
4
5307 dTUsSumoy Ut TIIA | 1IA TA | A | AT 111 IT 11 ’

Io qua0 JI9dg

Joqumu TB10]

STUOC TSS00U0 5

sFutads pue STTOM

SOT}TUNIWOY JO OALSN[OXD 'TALAUNG X9%e) JO OO04NOS © ST posn SHULLAS pue ST1oM Jo Axeuwmmg

*dny, SDLTIeN



0°0 0 0 0 0 sSutadg
T°H L T T g posn joN
0°0 0 0 0 0 soToy LIq
1°8 R T 0 ¢ 17094 THISJUT
8°183 ok ¢1 6 ST URTSS]IB~UON
T°0T q 0 2 ¢ TRTS99I8 SUTMOTI-UON
0°0 0 0 0 o) uersoqae Jutmorr sedhy TTOM
00 0 0 0 0 TMOTUN .
2°01 G 2 T 2 J00Ipoq Ul
G*He 21 21 0 0 1113 Le1o ul
0 e T 0 T 0 ToARIZ UT
T°h 2 0 0 2 pues ul
2°64 62 0 6 oz £e1o uT xeymmbe YT STTOM
0°0 0 0 0 0 z098M £1TeS
0°e T 0 o} T Joq®BM 408
0°86 gh HT 1T ¢e Iojem pIeY POt 4®U3 STTOM
oe T T 0 0 unotwmun yadeq
c*e T Q 0 T 00T I8AQ.
0*e T T 0 0 00108
02 T 0 0 1 08-09
1K 2 0 2 o) 09-0t
Lr¢ A 6 f i ot—02
1°¢G 92 ¢ G 3T 02-0 STTeM
dosp 9994
etet b, 2 2 2 POTTTIC
0°0 0] 0 0 0 paxog
618 ¢h 2T 6 22 ang
i s TT He IoquMu TB10
SO 19 [UNI00
12309 JO 3ueo Iod UT JoquUMU B30T BT pUN( SIOUIO) SUOXT(T udgsurag s@utadgs pue sTTOR

[Sotg Tumumioy |

"] BpLIFeN

IM.:I

ATAONG 03Bl JU O00J00S © 5B DPOSn SSULJdg pue S11ef JO ATeumng



uoljemIoY UrIIBW "15 ~ ‘NS .
UoTyeWIOS 9IITTOMOOH — *¥ I1T9 L8710 - °I°0 pues ~ *g
uoTpeWI0T BMBII0 ~ 0 TOARIZ ~ *H £e1o ~ 9

IO 66lZ] 5 L03) G0t] 25 2 [Ge | G 6ht| s el ] GOLT | mees Och | &°ls [ -T2 JJ or't | & TH JIITH T2 | TeAtitag 8 "W | o1
o°29| Lleem) ¢es02f2fel o |slén | totr ) 8oLty teCGT | 0°2G | wTof | ¢°00Tf G°Eg- |l 990°T | “Weas | Gg |IIIN 61 *scag STITH | 1T
G 16| o°ste} ccfeyd woht] 8°97 L°Gle | 9714 | 6°60T) T1°20T | K2 2°19 T°¢G | 7°¢6 208 9 oz {111/ O o1qxv *d | OT
Jere |l weger] €tltef 9ot o | TeeEh | ®R°T | 0709 £°¢L 2 g oLl ] e*1¢ | t°l3 | 9i6 ):s I J1IA | 92 JoNITY *H | 6
fe6he| #°geT| 0°Tetf 2°0T| O [ L1°G2 | w°1 0°¢hel 6°tih 9°6 0°9Te| 2°1¢ | G°sh {l 838 ‘mras | €6 |IIA|CT odrouL "0 | g
G qGT] Hh°wg | 1721 ﬁ 2°01] 9°6} 1°162 | 0°1 c°ol| s8°12 G°g 0°83 Geoe | 6°g2 00K 7 G9 {IA | T¢ | £x030%F os00YD ,
1IeM048 ueTH
2°991] €°96 | 6°69 f§ s°o1{ 0 lG°e292 | 1°. 6°652] $°*HT °9T c°ho2| th°¢2 | o°se rol °%°38 | oOT |IA }¢2 stuug *H | 9
6°63T| 106 ! 2°66 §9°0T} 0 {0°¢62 | O G2 <he 2°6 0°921} 9°Te | 0°0f | 905 *0 1 6¢ |IA {22 uwostrTon W V| G
¢eglzl 6°06 | #isTl wet! o Vectng | 8t { %76 | Lol 6°2 o*et | Tt°ee | 1°6L { et D 2 B =3 o9e1es
- *soxd uwsmeTCd | H
g*Goe | 0°GCT§ 8°0¢2f 9°TTf O ;9°Tht | 8°69 | L*oc | G*18 - | 0°0G (12 g°2¢ } G°26 i 019 *0 gt | A gt Logdoay °g | ¢
€909 g°Goe| Gooonk 2@T; 0 ¥ G°LTIG { t°ghe] £°l9 ) T°L6T | o°hEey ®°€e | 070G j G°09Ti 6££°T| O 96} A |6 | usmopow °m | 2
T°16¢] l-ltt} w°6lep s°L 0 { 1°Gyz | 27h9 0°l6) 9 1 0°61 G*02 | 9°s2'§ 0°2TL}] 90l °5°D. ¢zl A |6 |- uBMODOW M T
— s & PR, P - —F ; A EEEMETRR TSy CRNN, R R IS N o S
A o -~ t . 1 Saew " a n
Fey Bl ElL8 _EL o el e m gl &1 SBUEEEl £ | gy Bl e |3
o 5 S oo = o+ = ~E ~ ct —~ = o oj§l —o o £ o5t o = B =
mLTh WL wii-"o | OB Qo SR o wn'g N o i 0y @ e il B Y o . o w o o
o 3 o WP © C woel an o.p —~n mvm ~u r\m Be o pd of & = =
@ =) BN ol Lk ~gl Ca a B f 2o = o m
o w = ot o o m m o B = B 3
% w © [} m B W M
~ 4 =
TOTTLTW/s3d) -
one)d (woTTTTH aad sjaed)
s® sseupIeH POSATEUY S® S4USNITLSUCD
- SR il B n -

i o3 DS Pt - -

OIUVINO ‘XINNOD SYANNA ¢ JTESNAOL VATIIVN WOMA SYEIVE TTIM I0 SHSITINY

-I.:.:cl



! | i T T 1
oov 002 0 00¢

199} 00Z O} You! T :9jeds

« [0 6], \\A\:ﬁ \umgmfmm eep Bum\s-wc:okby

epeue-) o Aaang [e160j03c)

Xp' ' lequnu pue uoizedo| M .m.um
— Z0bz_ -~ - -+ sinojuos 8/qe3-1oe M ¥
e’ sinO3UO) oiydesbodo
AN3ID3T
NOLSNIYg
ve

61 101




oo

T T T T

oﬁ_uN 0
1994 00Z 01 You! T :9|edS

(0861 ‘Ainr pasayzeb ezep 183em-punoic) )

) PRERRRR laqunu pue uoizedol ‘llam
Y - SRR $1NOjU0d 3jqe3-1a3eM
T8 e 51n03u0d Jiydesbodo |
AN3IO3T
SYINYOID SNOXIa
¢ dVIW

epeueny jo Aamng [ea16ofoac)




gpeue) Jo AsAIng [e316ojosc)

T = T T T Thas)
oov 002 0 002
193} 00z 0} yout 1 :8]eds

« 0561 @m:m:«\ \uwgmﬁmm ejep gmum\s.\uc:ogmu\

X afesendy st laqunu pue uoized0| M
= JNNW( o oAl SIN0jUO> 3|qe3-1338 M
~0gz_rion s1nojuod J1ydesbodo |
AN3IS3AT
Y13aNNa

€ dVIN




Commanity of Brinston

WELL RECORDS

............ Motilda. ... 5% ‘Township .. .owdas............County, Province.... omsris. ...

LOCATION

DESCRIPTION

WATER LEVEL

WATER

- 4
PRINCIPAL WATER-BEARING BED

1950 ) n

Eleva-
Depth tion

Jo'y

Above +
Below —
Surface

Eleva-

Topographic 3
Situation

REMARKS
Conc. Depth Quality Used for °©
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Rt 4 L.

18 B B & o A T Y T ] L LR L LA e LA R
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B 18| COMRTER. BEOBE.cod il AARRCT 0 T S C T S o o S SRR B PO - D. Sufficient. for. garages...55%%.

Sufficient.foxr. 15.head of stoek . ...
Lac Brinston.. oo b8 L8

o SRt ks mtl LT N
.239...
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B £ T P e R 245
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2h2
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2 Y

R o

~Ee..McShane......... B T 3
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.Sufficient. ... i AR i g
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Boif 1| A Su--PobOTSOD ... ... e el E ] 213
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...............................................

| Sufficient; yields 40O gallons per day;
' bedrock at 20 feets

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

B8 st hgg. i IR g " Wit h o |14 | I.W, AN U N TR . SRR A s oL R - e Goes dry during swmer, . .
. : 3
11
P T U R R " i et B IR S T T S T S VN s S0 Nt IR i o P LR i
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...................

*#All elevations in feet above sea level.
X 1Sample taken for analysis. &

M -~ MeasSURED

+ Classification F.Al——FlowingFArwsian. N.A.—Non-Artesian

I—TIrri . M—Municipal.
N.F.A.—Non-Flowing Artesian. Domestic. G—mnhouse or Garden,



Comnunity of Dixons Corners } . ‘ R
WELL RECORDS ... Matilda = Township ... .Dmdas. . .si........County, Province.... omtesie. . . ...
- =
LOC:ATION DESCRIPTION WATER LEVEL \PRIﬁCIPAL WATER-BEARING BED WATER *
Well Topographic | Eleva- Craniibion et ily - AORD 5 REMARKS ’
Conc.| Lot Owner Type Depth Above + Depth | Flcva- Aquifer Quality Used for °
No. Situation tion* tion 4 Below — |Elevation
Surface
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...... u SIS o W T L YRR ol R e RO NI . ‘! T N e W VNS ke o LM bl W o R D Bt R s ent.
T P 2 1 T SO SRR e Mo . R SRS X 2ok.).19... ). =bM...... 248 i IO ¢ Al KX e £ D. “ PR 10 S O
...... 1.4 5.1 18 . . Pa. Mumhy KIST A SIS R ORI ) e e M MERRE 0T R N T o | " f Bk snxauanz;...uaeo...bg...aevaml...ggnes;,....
) o s D A s 1 R B SR B oep s Mo ) I 10 S R A L " M. clomdy Bot.used. A
it 1L R 5 e SR R SR B s st iy 262 Al =6l 246 Bt B OB o) B, SR LE 0] ent
5 i 0 L AT SRR b e Sl RS 24 f12..f.9 ~OM....}..2H2 .. P | e 80N RE . D B oo oo RN
A T N T R T L Drtilagl " 0 8. .o b -3 T T 0 VY LSR8 S FOALE- 1T R SRS B, HOEEID b C1O8E. .. Do firinc B....depth.to. bedrock URENOWR. ...
e . 1
......................................................................................................... ks REERER A B T [ERSTT TIPS evn
3. t
.................................................................................................................................................................................... T, N R 51 3 A AT
............................................................................................................... I s S L e B R B o L e M R SRty T (e R - . ..,é/.
S L SRR, Fh 2 PTG TR TR e i SR e e Pt T U TR RS et o s e el i wwa ot B LA P iy Ry I PURCUDTORRTRTONPPUL IR OTIRCTUTIN POUTEUUTPIDNE ISP ISTTOTIT) PROT PRPRTRT POPPPPPRTISTRIP IR PPPLNY coses ¥ e VR
| »
......................................................................................................... . .“_ : g T it 767 (SRR W R Uy F R I . o PRSI L T e BTt s 8. 007 dh 5 s sua] pvassasssnes sy vapbORREINtoX v R CARAN » ik 3
l - g ‘ . ; a i
. in f ; iBeati .A.—Flowi n. N.A.—Non-Artesian ~ ° Used ‘§—Stock.  I—Jrri . M—Municipal.
fAll elevatiops ;gr .eet n&me sea level. : <+ Classification ‘ FA F_'l_"woll‘f A‘w N.A.—Naon i 3 Used for D'_]t)‘:,cmﬁc, dI.T(_,&ameghom meorqagdenmw.‘ =
. M-mMgasuved ! Ao b4 PR



N

Community of Dundela

WELL RECORDS

LOCATION

o s
LoPite s pasnssane e

3

e £y

R ey mp

spribigey

.

-

S Township ... Doeder............ b e County, Province... . 08%s8ig. ... 3

; : = [
DESCRIPTION ;

WATER LEVEL

PRINCIPAL WATER-BEARING BED

WATER

Topographic
Situation

Eleva-

tion*

Classifica-

Ju\y 1950

tion 4

Above +
Below —
Surface

Elevation

Aquifer

Quality

| Used for °

=

REMARKS .

-

LR PO 2O

he MGIntosh ..
JoAe Melntosh . £

o

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

ig

e, 2 68« S SR

-H, ¥elnosh.......
|..Fred Mormell.....[t.

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

274

Ay

Ry A

D PO« 4 SN

i o ERERAG, il
.| United. Ghureh Paf... "
|..Pmndela. School....|

B e 0 PR 5 NP R

I .
..... o8 1... ...

R8]......

o83

RRG....| .

R e e o e L R

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

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

Llay w431 ]

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

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

...........

B T A PE PP PP PORN

ed. Rlain

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

Sufxiciente@plyathouse ...............................
..... el wi W oy i
Swfficient for 20 head of stock;: at.. .

_ barn 48°F
Never 2068 Ary:. Ak ROWRE. . ...

JoSafficlent. sweply;. ab RORAS ...

~

.Sufficient. for 13 heac. . of. stock;. alk mra
~Sufficient sunnly;.ab . oonuse. .. ...
.Insufficient. supplysat. DOUSE. ...

Sufficient. saunoly; 4k DOUSE. .l

TP O A N goreeseneesaen oee

)-Bufficient. for. 30 head of. shkock; sk bam

Sufficient supply;. at. bhonse. ...

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

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

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

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

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

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

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

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

B P P TR TE YT I IVO PO

eeferesiiiiurimmireninnns

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

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

L T LT PR PP IRPIT PP R T PP PY

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

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

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

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

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

....................................... .
......................................... b el
RN Sl o e, S T SRR U e PO PN RO - 3 T MK
ek T el St I N 1 S - T L ! ISR R ., ¥ bl WAL
3
.............................................................................
............................ S B TIPS e te )
&
.......................... PPTOR PYY S
....................... s AtaarnecesiecnAasabacqarmebioscspasasfacicariciiiniisninns lainieiideeatirenniiiseneieanipans
e e HER e ) IR R et L o e St SHEAN sk b agh e as st ns 7 veot Doalas s SO~ ¢ g4 o2
......................... s
" e O NP I, S T T R I e e e i o
....................................................................................................................................................
S bR s A A ERE O B T & o S R R L e e e R
d
*All elavations in feet above sea level. + Classification
{Sample taken for analysis.
- ™M~ Meéasuved

« NF.A—Non-Flowing Artesian

—

¥.A.—Flowing Artesian. N.A.—Non-Artesian

- s |

° Qeed for

* I—Irrigation, M—Municipal.
3 nhouse or Garden.

X

—



	wp_310_c
	wp_310_t
	wp_310_well-records

