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GROUND-WAT:ER R&ESOURCES
of
MATSQUI MUNICIPALITY, BRITISH COLUMBIA

CHAPTSR I

INTRODUCTION

This report deals with the ground-water conditions of Matsqui
Municipality in the province of British Columbia investizated by
officers of the Geological Survey of Canada during the field season of
1955, Geological mapping of the area was carried out under the direction
of J.E. Armstrong; the ground-water investization was supérvised and
carried out by the writer who was assisted during the field season by
J.D, Stothers and P.,L, Strack. Grateful adknowledgement is made to all’
well ownsrs and drillers for their cooperation and willingness to
'supply information.

The extensive use of groundwater for domestic and mmnicipal
suppliés aﬁd the rapidly eXpénding search for irrigation water have
resulted in the need of'an understanaing of the ground-water hydrology
of Matsqui Municipality.

The ground:ﬁater investization included an inventory of
representative wells and éprinééf Mdré %giiabie‘data Have ﬁéeﬁnadded
from logs of private wells and of test holés drilled since 1955. These
logs were obtained by the writsr at the drilling site or wére submitted
at a later date by the drillers. Complete records and 16:zs “ave filed at
the Vancéuver office, Geological Survey of Canada, and are available to

s

anydne‘éeeking’additional.gréund-water data.,

LOCATION AND EXTINT OF AREA
Matsqui Municipality covers an area of about 85 square
mlles and extends from the International Boundary north to Fraser
River and is bounded on the west by Langley Municipality and on the east

by Sumas Munic1pa11ty..
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The climatic conditions of the Fraser lowland are highly variable

— b % e e

of the region. This influenc; accounts for a strong increase in precip-
itation in both a north-south and west-east direction (see Chapman, 1952,
rp. 14-15). e I

The 'characteristic feature of the region is a heavy winter rain-
'fall and a summer dry period. About two thirds of the average total -*
precipitation of 59 inches occur fron October to March; The growing season
from April to September, even in wet years, has too little precipitation for
the maximum development and yield of crops.

The heavy, sustained rains that occur during October to March
replenish the ground-water reservoirs., During this period, apart from run
off;'little is lost by evaporation and transpiration, the soil and sediments
above the water-tables are kept wet and masximum infiltration results. -

INDUSTRY

Agriculture is the principal industry of Matsqui Municipality.
Vegetable and small fruit production as well as poultry raising are major
sources of income. Dairying and the raising of forage crops are carried
out chiefly in Matsqui Valley. Other crops include tilbs, cut flowers '
and nursery stock.

Abbotsford outwash (see map showing siirficial deposits) has
provided gravel and sand for the construction industry. Glacio~-marine
clays exposed along the south side of Fraser River‘in sec., 27, tpe 1L
are strip-mined and used as a source of clay in the manufacture of cement,

beOGRAPHY AND DRAIﬁAGE

Matsqui Mhnicipality fo?ms a pért of F;aser lowland, The wgst
half of the municipalityiié part of the Langley Upland, with a rollinéA:
éurface that rises in places to elevations of mére than 400 feet above
sea-level. The southeast part, Abbotsford Upland,”is triangular
shaped with a belt of north-south trendinz ridges along the east side

that rise 75 to 100 feet above the general flat surface of the upland,
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Matsqui Valley occupies the northeast part of the municipality

and is bounded on the east by Sumas Mountain, This lowland area has a

- relatively flat floor which lies at elc.vations of lsss than 25 feet above
’m§33llevei. Dykee along the seuih bank of Fraeer River protect the valley
““dliring flood stages of the river, The east part of Glen ﬁ)V.éll:ey is in-

" cluded ‘in ‘the northeast corner of Matsqui Municipality., ILikKe Matsqui

'Velley, Glen valley has a Flat floor with sides rising abruptly to

elevations 6f Hore than 300 feet.

P northwest quarter of the municipality is drained by Nathan

' Credk; which flows from the upland to the flats of Glen Valley and into

Fraser River. MoLeman, Downes and Wilbrand creeks, originating in the
u'pland areas surrounding Matsdui Valley, spill out into natural or -
mari-made’ dPaifage ‘channels across the floor of the valley.

" Inthe southeast quarter (Abbotsford Upland) of the municipality
almost all the rainfall J.ni‘lltrates the permeable surface depos:Lts. : In
" this’ area, the surface of thé watsr in the gravel nlts as well as'in
Ab%o%efdfd, Taxton and Judson lakes is an expreséion of the wat"er'atable.}
Ground-water séépége :‘i.‘.s“ also .i‘g‘s'“_;ensible for the dis:cha."\rge of FishtreI; |

-
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'CHAPTER IT
- PLEISTOCENE AND RECENT GEOLOGY
TYPES OF DEPCSITS

The entire municipality of Matsqui is underlain by thick deposits
of unconsolidated sediments of Pleistocene and Recent ages. In this report
the term Pleistocene refers to that epoch in the earth's geologlcal history
when large areas of the earth's surface were covered more than once by great
glaciers many thousands of feet thick. The epoch is estimated to'have
started somewhat less than a million years ago. The last glacial age
continued in the Matsqui area.to within about five to ten thousand years of
the present, The term Recent is vsed in this report to refer to post-
Wiscon31n t1me or present non—glac1al time, ’

Tne dep051ts formed during the Pleistocene and Recent periods
are shown on the table of surflcial deposits accompanying this report and
consist of clay, silt, sand, gravel peat, varved clay and silt; stony,
clayey silt, silty clay and related till~like mixtures; and till. The terms
clay, 511t and sand as used here are based on the diameter of the constituent
partlcles as follows: clay, less than 0,002 mmg silt 0.002 to 0 05 mm ; and
sand, 0,05 to 2 mm. The clays andhsllts are composed chiefly of rock flour
produced by mechanlcal abra51on by glaciers and only to a minor extent of
clay minerals formed by chemical decomposition of rocks., The sands are in
a large part quartz but contain in add1t10n many feldspar and rock fragments,
The clays and silts.and mlxtures of -the two are mainly off—shore marine
deposits, and to a much lesser extent, stream and river deposits, both
flood~plain and channel. The sands and also the gravels nay be glacial
outwash deposits or post—glacial stream and river deposits, Outwash consists
of the sediments deposited by streams issuing from glaciers,.

| The stony, clayey silt, siltyfclay and related<tillelike mixtures
are in a large part glacio-marine and to a lesser extent normal marine

deposits that were laid down in the sea during the advance and retreat of

an ice-sheet and during the subsequent uplift of the land. The glacio-marine
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deposits are marine drift; that is, the stones and part of the fine
material vere transoorted by floatlnT ice and the remainder of the fine
materlal was carrled by meltxater and sea vator. kechanical analyses
of stony clafey 31lts, and 51lty clays, show that, exclusive of stones,
they comnrise about hO per cent silt, 40 per cent sand and 20 per cent clay.

Glacial tlll’-as used in this report, is a very connact
nnsorted mixture of sand, 81lt, claJ and stones de0031ted dlrectlj
beneath glac1al 1ce. The only till exposed in Matsqu1 hnnlCloallty is
the Sumas tlll but an older tlll, the Surrey, has been 1dent1f1ed in well
records. hechanlcal analyses of the fine fraction of rebresentatlve
samples of tills from the lower malnland yielded the following average
results' Sumas tlll 63 per cent sand, 33 per cent silt and L per cent
clay;‘ Surrey tlll 57 per cent sand hl per cent silt and 2 Jer cent
‘clay. ,
; rlhe unconsolldated sedlments ln Matsqul Nunlclpallty attain
a maximum thlcnness of at least l,OOO feet along tne International
LBoundary and also in Matsqpl Valley, whereas on Sumas Mountain such
sedlments are in the order of a few tens of feet thick.

TRATIGRAPHY AND HISTORICAL GEOLOGY OF
PLEISTOCENE AND RECENT 'DEPOSITS

The table of surficial deposits that accompanies this report
shows graphically the complex interrelations  and age of the surficial
materials,. The oldest deposits are shom at the bottom of the table
and- the youngest .at the top.. - Deposits, shown alongside one another
indicate ‘that they are of the same general age but were laid down in
different environments. Note that the graphic representation illustrates,
for example, that Sumas glacial deposits were laid down in part of the
area-at the same time non-glacial Capilano deposits were laid down elsewhere
in the-area. A holé drilled in search of water would penetraté the
deposits’ in the order shown from the top of the table tor the bottom
except iwhere a deposit has been removed by eroSion*or-loéally was not

deposited.,-
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All ages are relative except in the case of the Capilano. Wooa
collected at the base of Sumas till and hence part of the Capilano group.

'was dated as ll,300—300 years° The wood on which the radio-carbon age
determinaticn was made.was collected from an &posurc on Mount Lehman
road (sec. 2, tp. 14).

Study of.the surficial debosits in Langley and Surrey municipalities,
west‘of Matsqul, indicates that the Fraser Lowland area was subjected
to four glaciations., The table of surficial deposits included irn this
report indicates the Sumas glaclation, which was probably valley.
glaciation, and'one major glaciation, the Vashon, wtich reached ice-sheet
onfoportions° Two pre—Vashon major glaoiotions were also of ice-sheet
proportion and during their maxima;were probably 7,500 or more feet thick
over the valleys, ing each ma jor glaciation the land was depressed
relative to the sea, and thls lowering of the land surface probably

lJ‘xnI

amounted to at least l 000 feet in the case of Vashon glaciation. At the
maxi;oé of Vashon glacia*ioo the ice rested on the sea floor. Surrey till
was deposited bepeath the ice. During the retreat of the ice largely by
wasting, the ice.thinned ano floated and glacio~marine Newton Stony clay
deposits were laid down. -After the Vashon icée melted and as the land
rose above tha sca, the off-shore marine Cloverddle sediments were laid down,.
Huntingdon gravel dsposits underlie'Whatcom glocioamarine deposits.,
They appear to be strcam deposits, partly in the form of marine deltas,

that were laid down following the retreat of Vashon ice but before the

.- advance of Sumas ice:.

Turing post;Vashon time the Sumas ice advanced westward across

.-, Matsqui Municipality. :In its initial stages this ice-sheet terminated

in the sca and deposited glacio-marine Whatcom deposits in front of and
beneath the ice. As the land rose, the Sumas glacier was grounded and
advanced and retreated-across the Whatcom glacio-marine drift, depositing
Sumas till and recessional Abbotsford outwash. At one time during
retreat, the Sumas icc remained relatively stationary and ice-contact

deposits were laid down between the lce front and the Langley Uplamd,
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Meltwater frcm the grounded Sumas glacier collected in Matsqui Valley
and formed a lake in which silt and silty clay were deposited, with
minor sand and gravel rimming the lake.

Following the disappearance of the Sumas ice, prevailing
westerly winds blowing across the vast expanse of Abbotsford outwash
built sand dunes in and south of Abbotsford villaze,

The Salish deposits relate to the present sea, river and
lake levels and are represented by channel and flmod<plain cepnsits
along Fraser River and smaller streams, Slodewash denosits as well
as peat bogs and swamp deposits are included here.

DISTRIBUTION OF PL&ISTOCENS AND rliICENT DSPOSITS

The distribution of the Sumas and younger deposits is
indicated on the geological map accompanying this paper. The Salish
deposits are confined to the lowlands.

Whatcom glacio-marine deposits appear at the surface over
much of the upland area and they in turn are underlain by the
lithologically similar Newbon stony clays except where separated by
the Huntingdon gravel, Sumas till occupies a belt of hills that
extend across the Abbotsford Upland and continue northwest to border
the Langley Upland. Scattered deposits of Sumas till are napped
elsewhere and it is believed that a thin mantle of this till, deposited
over much of the area, has become part of the present agricultural
soil zone, Abbotsford outwash deposits are widespread over imuch of
the southeast part of the municipality and these deposits represent
the materials that were washed and carried by meltwater beyond the
margin of the Sumas ice, Ice-contact deposits extend from the International
Boundary to Matsqui Valley alonz the sdge of the Langley Upland area
that includes most of the west half of the municipality. Glacio-
lacustrine deposits are found on the slopes that rim Matsqui
Valley and in places are overlain by slopewash and Fraser flood plain

deposits,
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The Vashon deﬁosits are not exposed in:tﬁé ﬁunicipality
but have been positively identified in the deep wells drillgd .
at Clegrbrook and have beeh tentatively4identified in other holes,
Surrey till is believed to be widespread beneath the Whatcom

and Newton glacio-marine deposits throughout the municipality.
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GROUND-WATER G.LOLOGY

G:INERAL CONDITIONS

Ground water or underground water is the water that
supplies springs and wells., Where the supply of surface water
has been inadequate, contaminated or entirely lacking, man has
dug wells in search of ground-water supvlies. In many places
ground water in sufficient quantity can be found to meet the
demands of azriculture and indUstry without constructinz larce,
long nipelines or aqueducts to carry water into an area from
- distant surface sources, The amount of <ater replenished annually
and the amount available in storage in the ground-water reservoirs
are, however, important factors to be considered before undertaking
programs of ground-water develooment.

The source of all ground water is precipitation in the
form of rain or snow. An inch of rainfall covering a square
mile is équivalent to approximately 14,520,000 imperial gallons,
The averaze rz2infall for Matsqui Municipality is approximately
59 inches a year, therefore each square mile of the municipality
receives some 856,680,000 impeirial gallons annually.

Some of-the precipitation is carried away by surface
run-off and some of it infiltrates the soil zones. Of the latter,
part is absorbed by plant roots, part is lost in evaporation and
the remainder percolates dovmward to the growid-water reservoirs.
The amount that will infiltrate the soil zone is determined by
such factors as temperature, amount and intensity of the precipitation,
slope of land surface and the character and texture of the surface

deposits,



Occurrence -and ‘Movement

Ground water occurs in the voids, interstices or pore
spaces of the unconsélidated surface depoéiﬁé'and in fractures and
fissures of the bedrock., In the Matsqui Municipality the unconsolidated
sufféce .dépdsits are in most places 1,000 or more feet thick;
therefore, only the occurrences and development of the ground water
in these deposits is considered. No bedrock wells are knowm.

Water occurring in gravel, sand or mixtures of zravel and
sand, is free to move under the influence of zravity or water=-table
" slopes. Gravels, sands or mixtures of zravel and sand are said to
be permeable 6r pervious, and water containéd in them is readily
available to supnly springs and wells. Clays and silts consists
of minute, closely spaced particles and water occurring between
these particles is held by molecular attraction and is not free to
supBly sorings or wells. Clay, silt, and material with a hirzh
proportion of clay or silt are, for all practical purposes, irmpervious,

Ground water moves from Pecharge to discHarge areas’at
rates measured in feet oer day to feet mer year, Recharge areas
are those areas where the surface de>dsits are permeable and allow
mazdimum infiltration of precipitation. Discharge occurs naturally,
at the' surface, by springs and seeps, and artificially by means of
© wells.

" The Water~table’

The Witer-table is defined as the upper surface of the zone
saturated by free zround water, and is the level at which water will
# stand in a well ‘dug into permeable materials such as the Abbotsford
outwash. The water-table is jenerally a sloping surface, having a
gradient in the direction of ground-water movement; it is not
stationary but fluctuates with variations in amounts of recharge and
discharge., In Matsqui Municipality the water-tables are lowered as
much as 5 feet durinz the period April to October but rebound annually
owing to the heavier precipitation occurring during the ﬁonths of

November to March,
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GROUND-WATER RESERVOIRS

Grourdawater reservoilrs cor aquifers are saturated zones
of permeable material from which ground water can be obtained by
pumping er natural flow. The complex Pleistocene geology of
Matsqul Municipality has resulted in the formation of three main
types of ground—water reservoirs, namely, perched free, and
confined ground water. . o

Perched groundﬁwater occurs iﬁ a saturated zone separated
from the main body of ground water by 1mpervious strata. In Matsqui
Municipality 4t occurs in Sumas till deposits that overlie Whatcom
glacio-marine deposits. In parts of Langley Upland where remnants
of sandy Sumas till are thin, water stored under perched conditions
is discharged naturally by springs in volumes sufficient to supply
several farms., Perched ground-water reservoirs also exist in places
where Fraser flood plain deposits are channeled.

Free ground-water roservoirs exist in areas of Abbotsford
outwash, Huntingdon gravel, and in the slopewash deposits. The
sand and gravel in such areas is porous and allows for maximam
infiltration, the water percolating dowrward under the influence of
gravity to the zone of saturation. The water—table comes to the
surface at Abbotsford, Laxtone and Judson lakes and is also exposed
in gravel pits in the Abbotsford outwash,

The water in confined ground-water reservolrs does not
move under the influence of water-table slopes but is confined
by an overlying less permeable or impervious stratum and hence movement
1s restricted vertically but not necessarily horizontally. In
areas where Whatcom glacio-marine clays are presert at the
surface penetrate the relatively impervious clays and reach, in most
places, Huntingdon gravel and sand, which there constitute & confined
aquifer. Water in confined aquifers 1s under pressure and rises in wells
to a point above the top of the aquifer and under some comditions over—-
flows at ground level. Wells in which the water is under pressure

but does not rise to the land surface and overflow arc
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non-flowing artesian wells, whereas those in which the water is under
The heisht to.which the water rises in either flowing or.non-flowing
arteglan wells is a pressure surface, .called.the peizometric surface.
The peizometric gurface is not analagous to the water-table that
exists, in free unconfined groupd-water reservoirs. . . ;~:qo - .ntal,
;‘quf;i,n,ed aquifers underlyin; lgss .permeable sediments in
Glen Valley yield flowingz artesian water. The writer believes :- . .,
that. similar hydrologic conditions exist. in Matsqui Valley in

- confined aquifers below 500 opr more feet of [less permeable. silt. and-
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TYPES OF WiLLS AND (/ELL DEVELOPMENT

The complete development of wells is the objective of
modern well drilling. Ihe nurpose of this section is to draw the
attention. of .enzineers, drillers, and prospective wel;'ownqrs ;n
Matsqui Municipality to certain fundamental principles of ground-
water recovery and well use so that they may know the oroblems that
- exist and the corrective measures that are employed elsewhere.
Additional information may be obtained from technical journals and
from some of the references listed on page of this report.

A well is constructed to tap the zround-water reservoirs
to obtain, as economically as possible, the required amount of
ground water, Failure to obtain an adequate supply depends, in
some cases, not only on characteristics inherent in the formationl_

. penetrated, but also on the type of well and the construction or . ‘
development methods used,
TYPES OF JELLS

Dug, bored, driven and drilled wells are the four main

types and each has its special use and function under certain
conditions, The factors that determine the types of well are:

depth to water, characteristics of the sediments from ground

.surface to the water, characteristics of the water-bearing sediments,
-the static level of the ground water, the amount of water required?
and the investment that the prospective owner ia prepared to make,

Dug wells are of. lLimited usefulness in much of Matsqui
Municipality because the available ground water exists in confined
..-aquifers at greater depths than it is advisable to dig wells by hand.
Dug wells are a common means of recovering ground water ;rom part .
of the Abbotsford outwash free ground-water reservoir, In the Langley
Upland wells dug into Whatcom glacio-marine deposits are easy to dig
but their yield fluctuates seasonally. DMost of the Water‘is
collected from surface run-off and therefore these wells act

chiefly as cisterns.
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Bored wells, sunk byAmeang of a hand or power-driven auger,
are not widely used but where ihe stony clays are less than 50 feet thick,
power-driven buckét;iype aﬁgérs could be us;a to penetrate to the
underlying water-bearing @ sediments., Where the underlying water-bearing
sediments include rﬁnning sands or quicksand, boring operations may
have to cease, However, at this point, at the bottom of the bored
well, a sandpoint driven into the fine sands may yield enough water
to make the well a producer,

Driven wells are constructed by driving a casing tipped with
ahdfiﬁé”poihi or sandpoint. Although an advantage over a dug well,
driven wells are limited in their use to areas of outwash where the
sands are medium to coarse grained. On uplands, driving sandpoints
through the marine clays to underlying sands is not recommended because
of stones encountered in the clays. In Matsqui Valley sandpoints can
be used in the coarser grained Fraser flood plaih’and channel deposits,
but the underlying Cloverdale sediments are too fine to give up their
water to pumps attached to sandpoints.

Drilled wells are the most effective for development of
ground water in a larze part of'Matsqui Mnhicipality.~ They may be
finished as open-end, scréened, or gravel-packed wells, all of which
are lined with a casin; commonly 6 inches in diameter. Cable tool
drilling rigs are in common use but in Glen Valley and in Matsqui
Valley wells may be successfully drilled by a jetting or rotary rig.

In jetting a well the casing, less than 2 inches in' diameter, is forced
down during the drilling a5 the sands and sediments are washed up

by means of water forced through the drill stem. These wells may
penetrate to depths of 700 feet.

‘An open-end well-allows water to enter through the open end of
the casing. No screen or other device is used to keep sand from
entering the well and hence failures resulting from plugging with
sand ars common eépecially'when over-pumping is carried out. All

wells drilled by the jetting method are open-end wells,
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. Screened wells are those in which a screen or.strainermie
. used on the lower end of the ges%hgwto nerinit maxizum development |
of the equifer,f After the screen or strainer has been placed in
'i.position, development orocedures are carried out to remove the fine
. material surrounding the screen. The removal of the fine meterial:
through the screen leaves coarser material naturally graded and,packed
around the screen,

. . ,To dgvelop.an.efficient'well in an aquifer made up entirely of
fiqe material, a:pack of gravel or sand may be placed around the out-
side of the screen. then.this development is anticipated the initial
well is drilled with a laréer diameter than.the.final well to allow

. for the introduction of the gravel and sand pack...

WELL DIVZLOPMLINT
HJells are developed by means of post-drilling treatments
to establish the maximum yield of usable'water; 'To:imﬁrove the
yleld, the methods comronly used 1nclude survln;, over—pumplnu,
backwashing and treatment with acids, or other chehlcals. All ﬁethods,
iexcept the ac1d treatment, are de31gned prlmarily to wash flne sand,

e

silt, and clav from the water—bearln" formatlon 1mmed1ately surroundlng

R Ty

the weli.screen.

P
s

et Sux'g:Ln"r is the method “ost commonlJ used where the water-
bearln@ materlals contaln sand and flne ghatel ﬁlxed w1th 51lt but
over-pumping is a satisfactory procedure where coarse sand and gravel
make up the aquifer., The surging method involves the use of a surge
plunger which is operated up and down in the well casing for the
purpose of alternately creating an inward and outward movement of
water through the screen. The reneated surginz action eventually moves
the fine sand up to and through the screen from where it is removed

by bailing., After the fine particles have been drawn into the well and
removed, the coarser particles left on the outside of the screen have
created 2 new mixture of particles having a high porosity and permeability.
The treatment known as backwashing includes operating the

pump at its maximum capacity and periodically stopping the pumping




- 16 —
and releasing the foot~check val?e. The ﬁater then fﬁshes back into
the well and agitates the sediments around fhe screen. During pumping
the water in a well drops from the static level fo the pumping level,
and this drop measured in feet is known as the drawdown. As the water
in a well drops t~ the pumping level} the attitude of the water level
1ﬁ the aquifer around the well bec&mes that of an inverted cone.
The size and shape of this cone, known as the cone of depression,‘is
controlled by the rate of pumping, the permeabilify or water ylelding
capacity of the water-bearing material and the slope of the water—table
near the well. For example, if the pumping rate is high and the |
water-bearing material is coarse, then the cone of depression will
affect a large arca of the water-table but the heiéht of the invéréed
cone will be relatively small. Under these conditions many neighbouring
wells may be affected. When the pumping is stopped, the dewatered
area normally fills up again.

The specific capacity or yleld per foot of drawdown of a
well should be determined especially when_lgrge flows are demanded,
With the advent of the practice of irrigat;on to producg maximum crop
. &ield it is necessary that wolls drilled for this purpose be deve}pped
to maximum capacity as they will be subjected to long—term pumping.
Most wells drilled for domestic or farm needs do not require extensive

development as the initial yield meets the water requirements.
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GROUND-ATER GEOLOGY OF M.TSQUI MUNICIPALITY

The topogranhic units described below are merely convenient
subdivisions for the discussion of the jround—iater geolozy of Matsqui
Municipality. The aquiferé or gfound—water reservoirs are those within
400 feet of the ground surface., These aquifers will yield a constant
supply of potable water to properly developed drilled, driven, or dug
wells,

LANGLAY UPLAND

Jater Reservoirs

Langley Upland-includes the gréaﬁer part of the west and
northvest part of the municipality; In the north part of this upland,
Sumas till (6) in plgcéé‘méngies Tatcom zlacio-marine depoéits'(s).
dround?water reservoirs in the Sumas till ars peréhed and the free
ground-water table slopes sast causing spriﬁgs to iséue'almng the
thin boundaries of the till, | .
| Huntingdon'gravel deposits (4) that underlie iWhatcom glacio-
marine deposits are a source of confined ground water, In places’
where thé'Huhtingdﬁh gravels are thin, lécking, or srade into fine

véand, water in sufficient quantities is not available, At such places,
ﬁdﬁéﬁgr, permeable materials at reater denth below Newton stony clay
aﬁdlSurrey till are a source of confiﬂed ground @ﬁtér.

.Langley Uplahd 13 bounded Bn tﬁé gouth Bj Abbotsford outwash,
4ice~cohtact‘depoéits (8b) consisting of gravel, sand, and lenses of
till, And glacio—m;;iﬁe clayey silt, The leﬁses of sand and gravel
within these ice-contact deposits are discontinuous but favourable
aquifers, North of the belt of iégiébntact deposiis and extending
north to the Tréns~Caﬁ;da Highway, the Abbotsford outwash deposits (8a)

contain free ground-water reservoirs.
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Ground-water Recharge and Discharse

The Whatcom glaclodmarlne dep031ts are slig htly permeable
and allow limited percolatlon but ﬂhere these de0051ts are at the
surface the greater part of the precipitation is lost in run—off.
Areas of Sumas till and Abbotsford outwash are fecharged directly by
precipitation and the water is stored under éerched or ffee ground-water
conditions,

Ground water is discharged naturally by springs at the
marzins of the Sumas till and at places from the ice-~contact de0031ts

where lenses of permeable sand and Zravel overlie impermeable clays.

Recovery of Groundkﬁater N
-, Ground water is recovered by dug or drilled Qeils and
sprlngs. Huntingdon gravel deposits constitute the principal
confined aquifer in that vart of Lan ley Upland 1ncluded in townshlp
4. The whatcom glacio-marine deposits are in places as much as 300
feet thick and test holes, 100 feet to 250 feet deen, on many farms
_have not penetrated these deposits to the underlying aquifer, resulting
in discquraging results, Welle that have bottomed these deposits have
invariab;y been successful. Some examples are cited below.
In SW. 1/4 sec. 10 a successful well q;illed to a depth of
205 feet penetrated the stony clay to reach a water-bearing sand..
A well drilled on the hillside in NE. 1/4 sec. 15, tp. 14 penetrated
135 feet of .hatcom glaeioqnarige 9?99§§P$z Zgnﬁeef_eﬂxHyptingdon sand,
70, feet of Newton stonj clay and encountered water-bearlng gravel at
225 fget. . The water in this. conf;ned aquifer rlses 1n the well to
a point 185 feet below the land surface, or 40 .%99? above the top of
the aquifer.. The 20 feet gf,ﬂnppiggdgg 49295125 were either dry along
.,-this -hillside or too.fine-grained F?-éiv?”up their contained water when

penetrated by the drill.
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Springs along the margin of the Sumas till in the Mount
Lehman district, especially in sec. 12 and 13, tp. 14, yield an abundance
of water, One sprinz, in Si, 1/4 secs. 13 ylelds 80 gallons per minute
and supplies seven farms. The community of Mount Lehman and 14 nearby
farms are supplied with water by pipeline from a spring in NZ. 1/4 sec.
12, ‘Along the western limit of the Sumas till, wells drilled 33, 53
and 41 feet, yield abundant water in 3. 1/4 sec. 14, 3E. 1/4 sec. L,
and NE. 1/4 sec. 11, respectively.

The Whatcom glacio-marine deposits are for all practical
nurposes impervious. Large-dianeter wells duz into these clays fill
with water during the wet seasons but fail during the summer months.

The writer su;gests that dugouts could be built in these deposits on
those farms needing abundant water for beef and dairy cattle.

The south half of Laniley Upland is included in ‘totmship 13.
Along the Trans-Canada Highway wells are drilled to the Huntinzdon
gravel deposits that underlie 8 to 200 feet of lhatcom glacio-marine
deposits, At the Aberdeen school, a well »nenestrated 133 feet of Whatcom
deposits to encounter water-bearing Huntinzdon gravel deposits.
Sufficient water to supply the school, 10 to 15 gallons a minute, is
pumped from the top 6 feet of this aquifer, In places, however, the
Huntingdon gravel devnosits may be thin or lacking. This condition was
found in SW. 1/4 sec. 24 where two test holes were drilled 230 and 258
feet. Only a thin seam of sand, representing the Huntingdon deposits,
was found in both test holes at approximately 130 feet,

Discontinuous lenses of sand or gravel, forming part of the
Sumas ice~-contact deposits (8b), yield water to wells and springs., These
extent which probably do not contain water in sufficient volume for irrigation,

Wells duz or drilled 50 feet or less obtain sufficient supplies
from the free ground-water reservoir.included in the abbotsford gravel

deposits north and west of the belt of ice-contact deposits.
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ABBOTSFORD UPLAND

Jater Reservoirs

~  Abbotsford Upland includes an area of approximately 20 square

miles that extends south and west from ibbotsford to the International
Boundary. This arsa is underlain by Abbotsford outwash sand and
gravel denosits (8a) that vary in thickness from 30 to 100 feet., These
denosits constitute a free ground-water reservoir with a water-table
10 to 50 feet below the land surface. The vater-table in the Abbotsford
outash slopes to the southwest and during the driest swamers drops not
more than 5 feet under the present rate of discharze.

Sumas til11l (6) mantles the Abbotsford outwash along the
east side of this upland but in this ares the underlying outwash
gravel constitbtbs the principal aquifer.

Huntingdon gravel is also-an important aquifer in this
upland and in places underlies the Abbotsford outwash and elsewhere is
separated from the outwash by Sumas till or Sumas till and .:hatcom
glacio-marine deposits, -

Ground-water Rechar:e and Discharze

Nearly all the precipitation in this area penetratza the
permeable sand and gravel., Jvaporation and transpiration account for
partial loss of the precipitation that enters the soil zone, Total
annual ‘recharje has been estitate? by the writer to be at least 5 billion
gallons, vhich provides a safe daily vield of ‘13 million gallons to .
supply the recuired needs, - ' - )

Ground -rater-is discharged naturally throuch Fishtr;p Creek and
springs alon3 the east side of this upldnd in the adjacent municipality.

Recovery of Ground Water

Water is obtained from wells and large volumss could also
-be pumved, esdecially for irrigation uée, from grovel pits or Irom
Abbotsford, Laxton and Judson lakes, Wells on the west side of the
upland are duz or drilled to depﬂhs of 30 to 50 feet. The depth to fhe

water-table increases towards the east and alonj the east side of the
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upland wells are 100 to 150 f:et deep. Three of the more important wells
that tozether could produce more than a million sollons of water a day
ars described below, |

In SE. 1/4 sec. 1, tp. 13, a :ell 42 feet deen, 8 inches in:
diameter was drilled at a central point on ﬁhe farm. The water-tuble
lies within 17 feet of the grouﬂd sgrface. a scre;n 10 feet Il;or;:7 ﬁas
placed in the bottom of tis well and the casing adjusted as required,
Surging operations followed at intervals of 30, 60 and 90 mlnutes until
all fine material capable of passinj through the screen was removed and
bajled out of the well. ihen the surging oneration was completed,'the
well was test pumped at a rate of 250 :allons a minute., The dréwdown,
that is, the distance the watzr dropped from-its static level to its pumping
level measured 9 feet with rapid recovery once pumping operations ceased.

In SW. 1/4 sec. 16, tp. 16, a well 8 inches in diameter penetrated
88 feet of windblown sands, Sumas till and glacio-marine deposits to_
reach underlying Huntingdon zravels and drilling contipued to a depth L
of 132 feet. A screen, 17 feet in lenzth was nlaced in the well .
onposite the coarservwater-bearing materials a. a depth of lli to 128
feet.. Deﬁelopment procedures included surging with a loose surze
block followed by pump surzing. The pump test ovef a period of 7 hours
included pumping at an initial rate of 100 allons a(minﬁte. A drawdown
of 12 feet was observed with recéverfiin 2f;é65nds upon cessation of
-the pumping. ‘
4 ~ 4n 8-inch diameter wnll, 80 fdet deep was drilled in NJ. 1/4
sec, 5, tp. 16 &izhty feet of outwash zravel was penetrated and the
water-table was encountered at 50 feet., The coarse outwash reéuired
no further development than cleaning ouﬁ the well by bailing and 1ight
surging. The well waS'tegt pumoed at a rate oi 290 gallons a minute,
and therefore supplies sufficient water to irrigzate approximately 40

acres in this area,
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MAT3 UI ValloY

Water Reservoirs

Matsqui Valle,, an area of about 25 s-uare miles in the
northeast oart of Matsqui iunicipality, was formerly occupied by
a glacialAiake. Silt,'clay and sands:were deposited in the lake which
later drained and the area becane Successivelj a meander of the Fraser
Rive; and later a back swamp in which alluvial silt, clay, sand ridges and,
in places, peat were deposited. The position and extent of confined aquifers
in the valley have not been determined, but the seolo:ical evidence is such
that confined zround-water reservoirs are expected to exdst in coarser
sedinents that underlie the clay, silt and fine sand that £ill the
valley to depths of possibly 500 feet or more.
| In.places where the Fraser flood-plain denosits (9) are
chaﬁneled, ridzes of sand store ground w ter under perched condtions.
Precipitation, springs ;long the valley sides, ‘and creeks that cross
the valley floor contribute water to recharge the‘perched ,round-water -
reservoirs, .ater éollécted in the Tine sands and silts penetrates
downward to rechérge the coarser sediments at denth, Recharge from the
Fraser diver may be efiective dﬁring periods when the river is at fleod-
or ﬁigh—water stage.

Recovery of Ground .Jater . B

Ground water is fecovereﬁ from the perched resarvoirs by
means of sandpoints and shallow dug wells,

A well drilled in Ni. 1/4 sec. 33, tp. 16 penstrated 50 feet of
silty clay and drilling continued to a dépﬁh of 72 feet into fine-grained
sands., A screen was nlaced in the well opposite the water-bearing -
sands at a depth of 62 to 72 feet.,

Development of this aquifer proved difficult because of the
uniform fine-grained sand compositian but the well produces 12 gzallons
per minute, The water is of poor quality and carries‘'fine sand during
punpin;. No other wells have been drilled in this valley and hence the
position and extent of confined aguifers indicated above are conjectural and

based on jeological interpretation and results of test drilling under like
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geolozical environunents in valle JS :1.n Lanfle‘r cnd Sumas municipalities.,
GLEN Volrsy

The' sreatér nart of Glen Vallsr is in Lanzler municipality.
Thet part included in Matscui Municipality has a relatively flet:floor
covered m.th recént fleod-plain desosits of Fraser liver and: in places
neat. .::P‘efched‘?groﬁnd—we,tfﬂ bodies are present in terraced sands and. -
gravels at the bas:z of the vallef wa.lls e's well 'as in-‘coarser sediments --
oi’h {:1;1e surfo..ce braser flood plain deaosits. - Shallo’* wells and ‘sandnoints
are used to relé'évex"' the zround water from thess résarvoirsy “ S

~IET T Nt

‘Alonz “the outer ed dze 6f Glen Valley, borderin:fraser River; - -

f‘.{"ff - . L e . [ = . @~ -
drilled wells as much as 150 feet deep encounter tonfined aguifers;

|

u;xderlylng Cloverdale ‘seciment's , in which the water is under sufiicient-
pressure to rise to the surface and flow,
' 50s MouNTLIN T ¢

é@es Meuntam is in zeneral mantled With ‘unconsolidated
denos:.ts Only that part of Sumes Hountain included in towrishin 16 was -
in est:.'fated a.nd there tte unconsolldmted denosits are; in places, as muéh as
200 feet t'hick. Abbotsford out ‘asli 3¢-vels frox’a few inchés 6 move than
75 I%'e‘e't tm.ck overlle tlll " In blaces the zravel is thick énough'to store
water under perched ground-water conditions; this watzr is-yielded to - =
shallegf dug wel‘le.; 'ht.ﬁou.:.«;h nearly impermeéable, the till does yield
small amounts of -rater to large-diameter dug wells, Some successfuly -
wells per'le.trai.;'eg’t.ﬁie t111 'and obthin‘water from gravel berieath it.

At the £oot of Sumas liothbdin) south of Clayburdt¥illase.in - o
NE, 1/4 sec. 26, tp. 16, slopewash deposits (10) ‘overlying possible : -+ c~
glacio-lacustrine deﬁosx.ts 67-)13;(1 Libbotsford outwash (3a) constitute

a free rfround-*fate,r reservoir. Tnls reservon.r J.S rechar' ed b,/ a creek that

carrles run-off.and jround-water dlscharﬁe from the upla.nd mountainous

ST R
~ C S Yl

areaw: -The writer believes, ‘that oronerly developeel m; lls t.au)p:«.no thla i}
aquifer woyld yield. at least. lOO gal]:ons a mlnute.r ...lsewhere at the base
of 'Sumas liountain, extending. from Clayburn villase to Abbotsxord .
slopewash devosits (.10) are favourable arcas that warrant _’test‘, dr;.ll;i;p.g,‘_.

i dearch Jdf potential water suonlies for industry or for qther uses
R N s

' where laryé volumes are required..
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USE_CF GROUND WATER

Most of the wells in Matsqul Municipality supply water domestic
and farm use; many are not required to yleld more than 500 gallons a day.

Ground water supplies 400 domestic and 6 industrial users
in the Clearbrook area. The principal aquifer at a depth of 90 to 100
feet ylelds in the order of 60 gallons a minute.

g.grave1~packed well at Abbotsford airport developed an aquifer
at a depth of 33 feet 6 inches to 38 feet 10 inches. Pumping tests
carried out on this well in August 1943 indicated a 12 feet 6 inch draw-

down pumping at a rate of 158 gallons a minute, and a 17 feet 6 inch
drawdown when pumping at a rate of 219 gailons a minute. Static level in
the well is 5 feet. _

Three wells have been drilled and developed to supply ground
water for irrigation. The driiling and development of these wells has
already been discusseu. Ie oreer to carry out average irrigation practices
in Matsqui Municipality, agriculturists suggest that irrigation wells be
' required to yield about 5 gallons of water per minute per acre under
i#rigation. Therefore, a well ylelding 200 gallons a minute would irrigate
a 40~acre farm.

Abbotsford Lake is the source of springs that presently supply
the village of Abbotsfond.

Surface water in Poignant and Downes creeks 1s dammed and
distributed through 14 miles.Pf pipeline to service 230 domestic and 6

commercial users in Matsqul Valley.

Mcost of the ground water pumped from wells in Matsqui
Mnnicibality comes frem Aquifers of permeable sand and gravel. Channel,
flood—plain and outwash deposits function as recharge areas and storage
-reservoirs., ' These reaervolrs constitute perched or free ground-water
aquifers that yield volumes of from 100 to 300 gallons a minute from in-
dividual wells. Elsewhere permeable materials underlying glaclo-marine
deposits andfor ti111 store ground water under confined conditions and ylelds
of 15 to 50 or more gallons a minute are reported from wells that penetrate
to such confined aguifers.
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Ground water sufficient to supply the more populated centres
is available in the Abbotsford outwash, Huntingdon gravel or slopewash
deposits. The most favourable areas for the development of large
supplies are those in which Abbotsford outwash or Huntingdon gravel
has a maximum thickness, or is overlain by slopewash deposits.,

The position and extent of confined aquifers underlying
glacio~lacustrine deposits and Cloverdale sediments in Matsqui Valley
have not been outlined. It is, hoirever, reasonable to consider test
drilling in this area when prospecting for large volumes of ground water.

The average temperature of the zround water is h9°F. It has
a favourable quality, is obtainable at reasonable depth where it is
needed, and the writer beliswes it would be found in volumes sufficient
to.meet the demands of the municipality.

When prospecting for ground watsr in large quantities, drilling
programs should include preliminary test holes in order to determine the
conditions existing in the materials to be penetrated and therefore to

determins the type of final well and:.gonstruction methods to be used.
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CHAPTIR VI

QUALITY OF WATZR

Water falling as rain is almost pure. As it penetrates the
solils and unconsolidated surface deposits mineral constituents are
dissolved and the amount and kind of dissolved mineral constituents
determine the water!s hardness and other chemical characteristics,

In general, ground water in Matsqui Municinality is low in
dissolved materials and is satisfactory for most industrial uses, #4n
analytical report on twenty sauples analysed by the Mines Branch,
Department of Mines and Technical Surveys, Ottawa, is included in this
chapter,

The ground water recovered from those confined aguifers below
the glacio-marine deposits is characteristically alkaline with an average
pH value of 8 and the concentration of sodium and bicarbonate is higher
than that found in water from the perched and free ground-water
reservoirs., Chloride salts are readily soluble and praétically all
ground water contains a‘certain amount of chloride, In all but four
samples analysed the chloride concentration was less than 6 parts per
million, The four samples with chloride concentrations of 31.9, 43.0,
48.1, and 86.3 parts ver million probably represent ground water from
permeable sediments below Whatcom glacio-marine denosits and Newton
stony clays. However, the recommended limit of chloride in drinking
water is 250 parts per million and for irrization 355 parts per million,

The soap-consuminy property of water is called hardness,
Hardnesses have been classified by Thomas (1953) as follows:
hardness of 1 to 60 ppm. as CaCOy =~ soft water

hardness of 61 to 120 ppm, as CaCO3 -~ med. - hard water
hardness of 121 to 180 ppm. as CaCOB - hard water

hardness of more than 130 ppm. as CaCO3 - very hard water

Of the twenty samples included in the table of analyses,
thirteen are in the class of soft water, six are medium to hard and one is
hard water,

No analyses were made to determine the parts per million of

iron. The concentration of iron is commonly low and where present is
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within 1imits that can be removed favourably if the water is to be used
for industry. Iron remains in solution and the water is clear until
exposed to the oxygen in the air whereupon the iron is oxidized and
precipitated, This precipitate causes the brownish or reddish stains
that occur on porcelaim fixtures, laundry and other materials with
which the water comes in contact.

The quality of the water was reported by the well owners,

with few exceptions, as being clear and soft.
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COMPILATION OF WELL DATA
The following information and abbreviations pertain to the well
records of Matsqui Municipality.

Description of well

Type of well
Dr - drilled, well made by standard drilling rig

Dn - driven (sandpoint)

Dg - dug or hand augered

Sp - spring

Th - test hole, commonly drilled, not developed and

completed as a water well
Collar elevation
The elevations are with reference to mean sea-level,
and are believed accurate to within 5 feet.
Static level
The static level is the level of the water with respect
to the ground level at the collar of the well. Where the level is
posititve the water rises above the ground and the well is a flowing
artesian well,
Principal aquifers
Depth to top
The depths are the reported depths to the top of the
main water-bearing deposits, and are believed to be accurate within
5 feet,
Character of material
The character of the material is that observed by the
writer or that revorted and believed reliable.
Sd ~ sand
Gr - gravel
F - fine
Formation
Ab - Abbotsford

Hn -~ Huntingdon
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ST - Sumas Till

GL - Glacio-lacustrine deposits
Water
Use
Dm -~ domestic
Ir - irrigation
St - stock
Mn - municipal

Yield Gals/hr. imperial gallons per hour,
g.p.m. (imperial) gallons per minute.
Not all the yields reported were measured by the writer;

some were reported by the well owners and believed reliable.
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