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GROUND..JiJAT.CB. RESOURC.ZS 
of 

MATSQUI HUNI CIPALITY, BRITISH COLUMBIA 

CHAPTili I 

INTRODUCTION 

This report deals with the ground-water conditions of Matsqui 

Municipality in the province of British Colwnbi a investiJ ated by 

officers of the Geological Survey of Canada durins the field season of 

1955. Geological mapping of the area was carri ed out under the direction 

of J.E. Armstrong; the ground-water investis;ation was supervised and 

carried out by the writer who was assisted durin~ t he field season by 

J.D. Stothers and P .L. Strack~ Grateful acknowl edgement is made to all 

well owri~rs and ,drillers for their cooper ::..tion and willingness to 

supply information. 

The extensive us e of groundwater f or domestic and municipal 

supplies and the r apidly expanding search f or irrigation water have 

resulted in the need of an underst anding of the ground-water hydrology 

of Matsqui Municipality~ 

The ground-water investi~atiort included an inventory of 

representative wells ~nd springs.:: More ~~liable data nave been ''added 

from logs of private well s and of t est ho l es drilled since 1955. These 

logs were obtained by the 1H·it3r at the drilling site or -i:rere subffi.itted 

at a later date b;r the drillers. Complete ·records and· l o:;s ·are filed at 

the Vancouver office, GeoloGi cal Survey of Canada, and are available to 

anyone'seeking ·additional ground-water data. 

LOCATION AND 2XT2NT OF All.ZA 

Natsqui l'Jiunicipality covers an area of about 85 square 

miles and extends from the International Boundary north to Fraser 

River and is bounded on t he vrest by Langley Municipality and on the east 

by Sumas Municipality. 
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' CL:i:HATJ 

The climatic conditions of the Fraser Lowland are highly variable 

and influenced to a large extent by the mountain relief north and east 

of the region. This influence account s for a strong increase in precip-

ita.tion in both a north-south and ~ .rest-east direction (see Chapman, 1952, 

PPe 14-15). 

The char acteristic feature of the r egion is a heavy Hinter rain-

fall and a summer dry period. About two thirds of the average total 

precipitation of 59 inches occur fro.n October to March~ The -'growing season 

from April to Sept ember, 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 Net and maximum inf:i~ltration results. 

INDUSTRY 

Agriculture is the principal industry af }latsqui Municipality. 

Vegetable and small fruit production as well as poultr"IJ raising are major 

sources of income . Dairying and the raising of forage crops are carried 

out chiefly in Matsqui Valley . other crops include bulbs, cut flowers ' 

and nursery stock. 

Abbotsford outwash (~map showing surficial deposits) has 

provided gravel and sand for the construction industry. Glacio-marine 

clays exposed along the south side of Fraser River ' in sec. 27, tp. 14 

are strip-mined and used as a source of clay in the manufacture of cement. 

TOPCDRAPHY Al'JD DRAINAGE 

Hatsqui Nunicipality forms a part of Fraser Lowland. The west 

half of the municipality is part of the Langley Upland, with a rolling 

surf ace that rises in places to elevations of more than 400 feet above 

sea-level. The southeast part, Abbotsford Upland, is triangular 

shaped vri.th a belt of north-south trendin.; 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 northeo.st Dart of the municipality 

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

relatively flat floor which lies at oLvations of l oss than 25 f eet above 

.. 'i:ea'-level. Dykes along the south bank of Fraser River protect the valley 

'· '.'d.hrJ.ng flood stages of the river. The eas t part of Glen Valley is in

cluded :Ln the nort'teast corner of Ivfatsqui Municipality. Like Matsqui 

Valley," Glen valiey has a ''flat floor with sides risin; abruptly to 

elevations ol ,Mo.re tha~ JOO ·r eet . 

1The· norlhttres t qt!arte r of the municipality i s drain0d by Nathan 

Creek; which flot~s · ft~m t'he ~pland to t he flats of Glen Valley and i 'nto 

Fraser River. MoLennad, DoWnes and Wilbrand creeks, originating in the 

upland areas surrounding Matscfui Valley, spill out into natural or 

rnari:-mad.e' d'rainage · channels across the floor of the valley. 

hi the s~utheast quart.er °(Abbotsforci Upland) of the municipality 
.... 

alinost: all the rainfall irifiltr'at es the perme'able surface deposits. In 

this are·a, the 'sur:face of the wat s r in th~ gr~vel pits as· well as in 
:. . . ,, . •'\--. .. . ·, .. 

Abbotsford, Laxfon and Judson lakes i s an expression of th8 1-vater ... table. 

G'round-ivater s eepag·e i's . also r:~_)onsible for th0 dis.char ge of Fishtrap · 

C~~ek ·~bidh flows south acros s the International Boundary . 

SEWCT?D ,Ri.GF.JIBNCZS 

• ~.+ Arinstrong J •;E•, and iiJ. L. Brovm: Ground-water Resource s of Surrey 
Municipality, British Colmnbia; Geol. Surv , Canada, Water 

.~up:ply Paper .. No. 322, 1953. 

Chapman, J.D.: The Climate of British Columbia; Trans. Fifth B.C. 
· · Natural Res. Conference, 1952. 

Halstead, E.G.: Ground-Wat er Resources of Langl ey Municipality, British 
Columbia; Geol. Surv., Canctda, Water ~upply Paper 327, 1957. 

Thomas, J.F.J.: Scope, Proc0dure and Inter pretation of Survey Studies, 
Industrial Water Resources of Canada, Water Survey Report 

. No . 1; Hines Branch No . 833, Dept . Mines and Tech. Surveys, 19 53. 
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CHAPTER II 

PLEISTOCENE AND RECENT GEOLffiY 

TYPES OF DEPG3ITS 

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 geological 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 somewha.,t 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 used in this report to refer to post-

Wisconsin time or present non-glacial timen 

Tne deposits formed during the Pleistocene and Recent periods 

are shown on the table of surficial deposits accompanying this report and 
;· . -~ ' 

consist of clay 1 silt , sand, gravel, peat, varved clay and silt; stony, 

clayey silt, silty clay and related till,...like mixtures; and till. The terms 

clay, silt, and sand as used here are based on the diameter of the constituent 

particles as follows: clay, less than 0.002 mm; silt, 0.002 to 0.05 mm; and 

sand, Oo05 to 2 mm. The clays and silts are composed chiefly of rock flour 

produced by mechanical abrasion 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 addition many.feldspar and rock fragments. 

The clays and silts and mixtures 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 may 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, silty. clay and related till-like mixtures 

are in a large part glacio-marine and to a les ser 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; thu.t, i s , the stones anci ~ o.rt of the fine 

mat eri a l 1irere tr:ms~'.)ort ed by f~oatin_s i ce and the r emainder of the fine 

material Has cc:rried by melt .r2.t er and sea .ra\:,:;r . l.lechanical analyses 

of stony cla.1ey silts, and silty clays , sho·.r th ~.t , s:xclusive of stones , 

t hey co~111,rise about 40 per cent silt , 40 per cent sand and 20 pe r cent clay. 

Gl acial till, as used in this re)ort, is a very co. 11~'.)act, 

unsorted mi xture o.f sand , silt, clay and stones de:;:iosited directly 

beneath gl acial ice . The only till e:c:-ios ed in liatsqui Eunicipality is 

the Sumas till but an olde r till, t he 3urrey, has been i dentified in well 

r ecords. liechanical analyses of the fine fraction of representative 

sampl es of tills f rottt the l O'.'Te r :nainland yielded t he following avera3e 

results: Sumas till, 63 per cent sand, 33 pe r c ent silt and 4 pe r cent 

clay; Surrey till, 57 per cent sand , 41 pe r cent silt and 2 Jer cent 

clay . 

'The unconsolidated sediments in Matsqui :tviunicipality attain 

a maximum t hiclmess of at least 1,000 feet alons; t~1e Inte rnational 

Boundary and also in Matsqui Valley ; whereas on ..3umas Mountain such 

sediments are in the order of a few tens of feet thick. 

STRATIGRAPHY AND HISTORICAL GEOLOGY OF 
PLEISTOCENE AND RECENT DEPOSITS 

The t able of surficial deposits that accompanies this report 

shows graphically t he complex interrelations and age of the surficial 

mater-ials • . The oldest depos'its a r e sho' m at the · bottom of the t able 

a.pd· the youngest at the top. · Deposits, shown alongside one another 

indicate ·that they are· of t he same general age but were laid down in 

different environments. Note that the graphic representation illustrates, 

for example-, ·that Sumas gl aCial dep0sits were laid down in part of the 

area at the same time non:...glacial Capilano · deposit s were · laid dmm elsewhere 

in t he· area. A' hole drilled in search · of ivater would penetrate- the 

deposits: in the order.shown from the top of the table to, the bottom 

except :where a deposit has been r emoved by ero'sion 'or- locally was not 

deposited. 
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All ages a.re 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,JOo±JOO yearso The wood on which the radio-carbon age 

determination was made was collected from anecposurc on Mount Lehman 

road (sec. 2, tp . lli-). 

Study of the surficial deposits in Langley and Surrey municipalities, 

west of Matsqui: indicates tha·~ the Fraser Lowland area was subjected 

to four glaciations o 'l'ne table of surficial deposits included iri this 

report indicates the Sumas glaciation, which was probably valley 

glaciation~ and one major glaciation, the Vashon, which reached ice-sheet 

proportions~ Two pre-Vashon major glaciations were also of ice-sheet 

pro;iortlon 0..nd during t~eir max:hna •1rnre probably 7 ,500 or more feet thick 

over the valleys. Dur~_:::g each major glaciation the land was depressed 

relative to the sea, and this lowering of the land surface probably 

amounted to at least 1:000 feet in the case of Vashon glaciation. At the 

maxim.u.;n of Vashon glaciatio~ the ice rested on the sea floor. Surrey till 

was deposited beneath the ice. During the retreat of the ice, lA.rgely by 

wasting, the ice thinned and floated and glacio-marine Newton Stony clay 

deposits were laid down~ After the Vashon ice melted and as the land 

rose above th~ s c~, the off-shore marine Cloverdale sediments were laid down. 

Huntingdon ~ravel dsposi~s i..mderiie Whatcom glacio-marine deposits. 

They appear to be stream 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. 

~'uring post-Vashon time the Sumas ice advanced westward across 

Matsqui Ml:-~icipalityo In its initial stages this ice-sheet terminated 

in the ' soa 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 

Gumas till and recessional Abbotsford outwash. At one time during 

retreat, the Sumas ice remained relatively stationary and ice-contact 

deposits were laid down between the ice front and the Langley Uplami. 
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Meltwater frcm the grounded Sumas 3lacier collected in Iviatsqui Valley 

and formed a lake in which s.ilt and silty clay were deposited, 1.tlth 

minor sand and 3ravel rirruning the lake. 

Foll01-ving the disappearance of t he 3umas ice, prevailing 

v.£esterly winds blowing across the vast expanse of A.bbotsford outwash 

built sand dunes in and south of Abbotsford. villa;se . 

The Salish deposits relate to the ~resent sea, river and 

lake levels an~ ar~ represent ed ~y channel ann fl0od-plain c ep0sits 

along Fraser ,liver and smaller streams. Slo)eHash deDosits as '.Jell 

as peat bogs and swamp deposits are included here . 

DIS'11HL3UTION OF PUI:J·roc,~N.:; ;-1.ND . L.c:;C2NT DEP03IT J 

The distribution of the Sumas and J ounge r deposits is 

indicated on the i;eological map accompanying this paper. The S alish 

deDosits are confined to the lowlands. 

Whatcom glacio-marine deposits appear at the surf ace over 

much of the upland area and they in tur n are under l ain by the 

lithologically similar Newton stony claJS exce:Jt where separated. by 

the Huntingdon gr avel. Sumas till occupies a oelt of hills that 

eJ...-tend across the Abbotsf ord Upland and continue northuest to border 

the Langley Upland. Scattered deposit s of Su,aas till are ·_apped 

elsewhere and it is believed that a thin ;:1antle of this till, deposited 

over much of the area, has become ~J e.rt of t'1e 0resent agricultural 

soil zone. Abbotsford outwash deposits are 11i despr ead over ,'J.uch of 

the southeast ·oart of the municipalit~r and these deposit s represent 

the materials t hat were washed and carried by meltwater beyond the 

margin of the Sumas ice. Ice-contact de9osits extend from the International 

Boundary to Matsqui Valley alon~ the edge of the Lan3ley Upland area 

that includes most of the i·rnst half of the municipality. Glacio-

lacustrine de~osits are found on the slopes ~hat rim Matsqui 

Valley and in places are overlain b/ slopewash and Fraser flood plain 

deposits. 
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The Vashon deposits are not eJqJosed in the municipality 

but have been positively identified in the deep ·wells drilled 

at Clearbrook and have been tentatively identif ied in other holes . 

Surrey till is believed to be widespread beneath the Whatcom 

and Nevrton glacio-marine deposits throughout the municipality. 

, .... ) 
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Cr!APT.l:c1 III 

G10mJD-WATER GJJLOGY 

G ,~NillAL COND I TIONS 

Ground· water or under6round water is the ~ rat er th:::t 

supplies springs and wells. Where the ::\Upply of surface water 

has been inadequate, contaminat~d or entirely lacking, man has 

dug wells in search of ground-water su~ylies. In many places 

ground water in sufficient quantity can be found to meet the 

demands of a8riculture and ind1.lstry ~·rithout constructin.:; 13 .. r:;e, 

long ·0ipelines or aclueducts to carry vmt er into a11 area from 

distant surf1ce sources. The amount of ·.·at er r epl enished annually 

.and the amount available in storage in the ground-water reservoirs 

are , however, important factors to be considered before undertaking 

progr ams of grdiind-1·rat er develo:_:iment . 

Source 

The source of all ground water is precipitation in the 

form of rain or snow. An inch of r ai n1all covering a square 

mile is equivalent to approximately 14,520,000 imperial gallons. 

The avera3e r ::..infall for Jvlat squi Municipality is approximately 

59 inches a year, therefore each square mile of t he municipality 

receives some S56,680,000 ~mperial gallons annually. 

Some of the precipitation is carried away by surface 

run-off and some of it infiltrates t he soil zones. Of t he latter, 

part is absorbed by pl~nt .roQt~, . part is lost in evaporation and 

the r emainder per colates dmmNar ci to t he grourjd-water reservoirs. 

The amount that will infiltrat e the soil zone i s deterrnned by 

such f actors as temperature, amount and intensity of the precipitation, 

slope of l and surface and the charact er and t exture of t he surface 

deposits. 
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Occurrence·and Movement 

Ground water occurs in the voids, int:::rstices or pore 

S'Y'..ces of the unconsolidated surface deposits· and in fractures and 

fissures of the bedrock. In the r·iats c~.ui 1-lunicipality the unconsolidated 

surface deposit s are in most places 1,000 or more feet thick; 

therefore, only the occurrences and develo_oment of the :;round water 

in these deposits is considered . No bedrock wells are knmm. 

Water occurring in gravei~ sand or mi:ctures of ~ravel and 

sand, is free to move under the influence of ~;ravity or water-table 

slopes. Gravels, sands or mirlures of _;r avel an::i sand are said to 

be per~eable or pervious, md ·,rakr contained in the:i. is rea:lily 

available to SUlJ1Jl.f springs and uells . Clay s and silts consists 

of minute, closely spaced p~rticles and wate~ occurring between 

these particles is held by molecular attraction and is not free to 

supply S'.)rin::;s or wells. Clay, silt, and m3.teriaJ t·:i th a hi~h 

proportion of clay or silt are , for all ) ractical purpos e::J, L1pe rvious. 

Ground water moves fro ni. recharge to disch'.arge areas ' at 

rates me asured in fe8t ) er day to feet ·Jer fear . Rechar::.;e areas 

are those areas where the surfa.ce deJosits are perme::tble and allow 

ma:dmum infiltrat i on of )recipitation . Discharge occurs naturally, 

at the surface , by springs and seeps , a.nd artificially oy ~1eans of 

wells. 

The 1later-table 

The 'fiter-t ::i.ble is de.fined as the upper surface of the zone 

saturated bJ free ground water, and is t~rn level '.lt ·.hich ;, ater will 

stand in a well dug into perrnea'ule materials such as the A.bbotsford 

outwash . The water- t abl e is ;enerally a sloping surface , having a 

6radient in the direction of ground-water movement ; it is not 

stationar y but fluctuates ~ri.t'1 variations in a.Jaunts of rechar::;e and 

dischar~e . In Hatsqui IYiunicipality the 1Jater-tables are lmvered as 

much as 5 feet durin_; the p~riod April to October but rebound annually 

owins; to the heavier preci~Jitation occurrin_; durin::; the months of 

Novemher to March . 
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GROUND-WATER RESERVOIRS 

Ground-water reservoirs or aquifers are saturated zones 

of permeable material from which ground water can be obtainea by 

pumping or natural flow. The complex Pleistocene geology of 

Matsqui Municipality has resulted in the formation of three main 

types of ground-wator reservoirs, namely, perched, free, and 

confined ground water. 

Perched ground-water occurs in a saturated zone separated 

from the main body of ground water by imperviou,s strata . In Matsqui 

Municipality it occurs in Sumas till deposit~ 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 depo~its are channeled. 

Free ground-water r oservoirs exist in areas of Abbotsford 

outwash, Huntingdon gravel~ and in the slopewash deposits. The 

sand and gravel in ~uch areas is porous and allows for maxirni1m· 

infiltration, the water percolating downward 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 reservoirs does not 

move under the influence of water-table slopes but is confined 

by an overlying less permeable or im~arvious stratum and hence movement 

is restricted vertical:y but not necessarily horizontally. In 

areas where Whatcom glacio-marine clays are preser.t 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 is under pressure ~r.d rises in wells 

to a point above the top of the aquifer and under some conditions o7er

flows at ground level. Wells in which the water is under pressure 

but does not rise to the land surf ace and overflow arG 
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non-flowing artesian wells, 1·rhereas those in uhich the water is under 

sufficient pressure to c ause it to rise to ground l evel and overflow. 

The l:iei~ht . :to,Yhi.ch the uater rises in e~ther flo11.rin ~ or . non-flowing 

artes . .:laf'b wells _is .a J:;l_r essure S.):l!,{ace, .c-~led .the: , pei~ometr:ic surface. 

The peizometric i3-urf,ace i s not an03:lc;i.3ous to ~0e water-t able that. 

exist;:>, in _free unconfined ,groupd-w;at~r r eservoirs . · 
. . ' .· : 

.~. . f ' - . . . ... 

-. Confined aquifers uncler lyin.:, 1~ 3,<2 .per:n.e.a.ble Sf3diments in 
' ' . . .. 

Glen Valley yield flouin _:, artesian water. The >..rriter believes 

that . sj,mila r hydrologic ;conditions exist in Natsqui Valley in 

confined p.qu~f ers. belo' .r 500 op more feet of rless permeable silt and 

clay. •.· .. ,,.. ' . .. ; ... --.: 

·: .··. : ' "I ·-

\( . _.., 
·'· ., 

.. ..., _ ·-1.J' 

: ~ \ '. . . . ~ 0 ·-: t ~. : •• 
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~. f1.'(, . -
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CHAPTER. IV ., ' 

TYPE3 OF J~LLS AND t.fELL DEVELOPMGNT 

The complete ,.tevelopment of 1-rells is the obj ective of 

modern Hell drillin.:; . The purpose of this section is to draw the 

attention. of .en.:;ineers, drillers, and pros~ective ':Jell o•.mers in 

Matsqui ~unicipality to certain fundamental princi9les of ground-

Hater recovery J.nd well use so -Ghat they may lmow the ) roblems that 

exist and the cor r ective 1:i.easures that are employed elsevrhere. 

Additional inf ormation may be obtained from technical journals and 

from some of the references listed on ·')age of this report. 

A well is constructed to ta.p the ._;round-water reservoirs . . 
to obtain, as economically as possible, the required amount of 

ground water. Failure to obtain _an o.dequate sup:?l/ depends , in 

some cc.ses, not only on characteristics inherent in the formation 

penetrated, but also on the type of well and the construction or 

development met hods used . 

TYP.J.;S OF .mLIS 

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

types and each has its special use and function under certain 

conditions. The factors t hat determine t h3 types of 1·rnll are : 

depth to water, characteristics of the sediments from ground 

surface to the water, character istics of t he water-bearing sediments, 

the stPtic l evel of the :s round Hat er, the amount of water required, 

and the investment that the prospective o~mer is '@irepared to make. 

Du~ wells ar e of limited usefulness in much of Matsqui 

Municipality because the available 3round water exists in confined 

.aquifers at greater depths than it is advisable to di3 wells by hand. 

Dug wells are a connnon ~neans of recovering ,ground ' fater from part 

of the Abbotsford outwash free ground-wat er r eservoir. In the Langley 

Upland wells du_s into ·,Jh.::i.t com ,slacio-ma.rine deposi·t, s are easy to dig 

but their yield fluctuat es seasonally . :Host of the water is 

collected from surf ace run-off and t herefore thase wells act 

chi efly as cisterns. 
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Bored wells, sunk by means of a hand or power-driven auger, 

are not widely used but where the stony clays are less than 50 feet thick, 

power-driven bucket-type augers could be used to penetrate to the 

underlying water-bearing . sediments. Where the underlying water-bearing 

sediments include running sands or quicksand, borin~ 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 ara constructed bf driving a c ::i.sing ti?ped '·rith 

a drive point or sandpoint. Although an advantage over a dug well , 

driven wells are limited in their use to areas of outwash uhere the 

sands are medium to coarse ~rained. 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 plain 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 lar ::;e part of Matsqui Municipality . They may be 

finish ed as open-end, screened, or gr avel-packed wells , all of which 

are lined uith a casin..., commonlJ 6 inches in diameter . Cable tool 

drilling rigs are in co11L~on use but in Glen Valley and in V.latsqui 

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 durin~ the drilling ~s 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 resultin3 from plugJing with 

sand are common especially when over-pumping is carried out. All 

wells drilled by the jettinb method are open-end wells . 
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Screened wells are those in .rhich a screen or strainer is 

. used on . the lower end, of the .cas~i;l .:; .to )er.1it maxi .11.Ln develop·nent 

of the ~quifer. After the ;ic1·een o:::- strainer has been placed .in 

position, deveJ.9pment ·0rocedures a.1°8 carded out to remove the fine 

material surrounding the screen. The removal of the fine material. 

throu:;h the , screen leaves coarser ill2.terial n~0.turally .;raded and packed 

around the screen • 

. To develop. an efficient ·.-•ell in an o.quif er made U) entiJZ~ly of 
.. , t . . 

fine inaterial, a pack of gravel or sand :c1ay be. placed around the 011t-

side of the screen. ·;-Jhen .this development is anticipated the initial 

well is drilled with a larger diameter t\1an. the final well to allow 

for the introduction of the :;;ravel ?-nd sand pack . 

~fiLL DZV2:LO?J1GNT 

~'fells are developed lJ.;r ,neans of ·Jost-drilling treatments 

to establish the ma..."Cimum yield of usable water . To improve the 

yield, the metl1ods comr.~only used include sur.:;in::_, , over-pumpin.=;, 

backwashing and treatuent with acids, or other chernicals . J.11 methods, 

except the acid treatment, are desi gned primarily to wash fine sand, 

silt, and clay from the Hater-bearin.::; formation irrnnediately surrounding 
. ~ t : i ~ • - • ' 

the well screen. 
·- (~ 

Surt;in.:.; is the ·n_ethod 1:-ost com!nonlJ used where the water-

bearirig mat erials cont t:tin ·sand and fine gravel mixed id th silt but 

over-pUt-UlJing is a satisfactory procedure where coarse sand and gravel 

make up the aquifer. The surging method involves the use of a surge 

plun.:;er ', hich is operated up and J own in the well casing for the 

purpose of alternateJ...;,r creatin-:; an inward and outi.rard movement of 

water through the s creen. The re:_Jeated surginJ action eventually moves 

the fine sand up to and th!'ough th ::; screen from where it is removed 

by bailing. After the fine particles have been drawn into the 1Jell and 

removed, the coarser particles l eft on t he outside of the screen h 3.ve 

created ~ 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 
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and releasing th~ foot-.check valve, The water then rushes back into 

the well and agitates the sediments around the screen. During pumping 

the water in a well drops from the static level to the pumping level, 

and this drop measured in feet is known as the drawdown, AB the water 

in a well drops t '1 the pumping level, the attitude of the water level 

in the aquifer around the well becomes 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 permeability or water yielding 

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 araa of the water-table but the height of the inverted 

cone will be relatively small. Under these conditions many neighbouring 

well.a may be affected. When the pumping is stopped, the dewatered 

area normally fills up again, 

The specific capacity or yield per foot of drawdown of a 

well should be determined especially when large flows are demanded. 

With the advent of the practice of irrigation to produce maximum crop 

yield it is necessary that wells drilled for this purpose be developed 

to maximum capacity as they will be subjected to long-term pumping. 

Most wells drilled for domestic or farm needs d.o not require extensive 

development as the initial yieJ d !11.eots the water requirements. 



GROUND-\·JAT&1 Gi~OLOGY OF 11 . .,TSQUI MUNICIPALITY 

The topo6ra:'.)hic units described below are mere l y convenient 

subdivisions for the discussion of t he ::; rotmd- ,;a.ter ,5eolo_;/ of Natsqui 

Municipality . The aquifers or grou;.1cl. -water r ::rnervoirs are t hose i·rithin 

-
400 feet of t he gro ,md surfac 0. These aquifers will J ield a constant 

supply of i'.)otable watsr to properly develo Jed d.rille c~ , driven, or dug 

wells. 

;.Jater Reservoirs 

Langley Upland . includes the ~reater Dart of t he west and 

north1rest part of the 1·.:mnicipality. In t he north part of this upland, 
•. . ·- 0 ' 

Sumas till (6) in ) l aces m::J.ntles Jhatcom ;;lac i o-marine deposits (5). 

Ground-water reservoirs in the Sumas till a re perched and the free 

~round-water table slopes eo.st causin.::; sprin:;s to issue al<tl)ng th8 

t '.1. in boundaries of t he till. 

Huntin::;don gr avel deposits (4) that underlie 1'v'hatcom .:;lacio-

marine deposits are a sour c ;:; of confined ground ' •rater . In pl aces 

1 here the Huntin.::;don c;r av3ls are thin, l ackin"" ' or .::,r ade into fine 

sand, :irat er in sufficient quantiti es is not available. At such places, 

however, pe rmeable mated als at _;reate1· de-'.)th belo\1 Ne1vton stony clay 

arid Surrey tiil G.r e a source of confined gr ound 1.1ater. 

Langley Upland is bounded 6n the south by Abbotsford outwash, 

ics-contact deposits (Sb) consisting of gravel, sand, and lenses of 

till, and glaci0-mar1ne clayey silt. The lenses of sand arid gravel 

within these ice-contact deposits are discontinuous but f~vourable 

aquifers. North of the belt of ice-·contact deposits and extending 

north to the Trans-Canada Highway, the Abbotsford outwash deposits (8a) 

contain free ground~water reservoirs. 
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Grornd-water Rechar e;e and Discharp.;e 

The Whatcom glacio-marine deposits are sli:..;htly permeable 

and allow limited percolation but :rhere these de0osits are at t he 

surface the zr eat er part of t he precipi tation is lost in run-off. 

Areas of Sumas till and Abbotsf ord outwash are rechQr~ed directly by 

precipitation and the water is stor ed under :perched or free grornd-Nater 

conditions . 

Ground water is dischar ged naturally by springs at the 

mar sins of the Sumas till and at places from the ice-contact deposits 

where lenses of permeabl e sand ~\nd .::;ravel overlie impermeable clays . 

Recovery of Ground '.1ater 

Ground 1.-ater is recovered by dug or drilled wells and 

springs . Huntin~don s r avel deposits constitute the principal 

confined aquifer in t hat part of Lan,_,ley Upland included in township 

14. The . \'Vhatcom glacio-marine deposits are in :)lac8s as :r.uch as 300 

feet t hick and t est holes, 100 feet to 250 feet dee:? , on many forE1.s 

have not penetrated these deposits to t he underlyin3 aquifer, resulting 

in discourn..::;int:; results . 'ifells that have bottomed t hese deposit s have 

invariably been successful . Some examples are cited below. 

In S1J . 1/4 sec .• 10 a successful well drilled t o a depth o£ 

205 f eet penetrated t he stony clay to reach a ·.rater-bearing sand •• 

A well drilled on the hillside in NE . 1/4 s 3c. 15, tp . 14 penetrated 

. J.35 feet o.i; jhatcom gl acio-marine deposits,, 20 feet of'._ Huntingdon sand, , . ,,. r·; -·, -1 ' • • ·- •• • •• 

70 feet., of Ne>ilon stony clay and enc,ou.nt_ered V{ater-:bearing gravel at 
I : : ' ~ . . , ' . 

225 .t:~et . Th ~ water i n this. confined aq'4f er rises in the well .to 
'' ~ ·- - ' . -~ . . -~ .. . . 

a uoint . 185 feet below the l~nd surf ace, or 40 feet above t he top of 
.. ; . . - ' l.. • • ~ • ' - , • . • • _~, ' . ~ • . . . . 

t he .a.qttj.fer . The 20 f eet of .Huntingdon qepqsits were either dr y along 
r . • 1 • ) .•. • ' • • • • • 

·.·.," this . hillsid~ or too fine'."',grai~~Q. t 9 s ive up their contained water when . \ .' 

penetrated by the drill . 
: I .• , 
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Springs a lon,_; t he ··nar .;in of the Sumas till in the lviount 

Lerunan district, especial]y in sec . 12 and 13, tp. 11+, yield an abundance 

of water. One S? rin.::; , in SI . 1/1+ sees· lJ, yields 80 gallons per minute 

and sup:?lies seven f arms . ·rhe community of lviount Lehman and 11+ nearby 

farms are su:,:i)lied with wat er by pipeline from a spring in N.;~ . 1/1+ sec . 

12. Along the ·western limit of the Sumas till, wells drilled 33 , 53 

and 41 feet, yield abundant cmter in .)~ . 1/4 sec . 14, 3E . 1/4 sec. 4, 

and NE. 1/4 sec. 11, r esp3ct ivel y . 

The \fuatcom gl a cio-marine dej_)Osit s are for all practical 

:?urposes :Lnpervious. Large- diaaeter wells du _:; into these cla:;rs fill 

Nith water during the uet se :1sons but fail durin.::; the swm:i.er months . 

The -vrriter su.:.,::;ests that du3outs could be iJuilt in t h2se deposit ~ on 

those l'arms needins abundant water for beef and dairy cattle . 

The south half o.f La.n.;ley Upland is included fn totmship 13. 

Alone; the Trans-Canada Highway wells are drilled to t )1 e Huntin; don 

gr avel de~')osits that underlie 8 to 200 feet of ·.:hatcom gl a cio-imrine 

deposits. At the Aberdeen school, a well )enetrated 133 feet of t-Jh:Ltcom 

deposits to encounter water-bearing Huntin..:;don gravel de:posits. 

Sufficient wat e r to supply the school, 10 to 15 gallons a minute, is 

pumped fro;n the top 6 fe et of this aquif3r . In 9l aces , h<:Y\·!ev:;r , the 

Huntingdon g~avel de) osits ma:'J be thin or l <lcking . 1bi s condition was 

found in S'. J. 1/ 4 sec. 24 uhere two test holes were drilled 230 and 25S 

feet. On]y a thin seam af sand, r 3presenting the Huntingdon deposits, 

was found in both test holes at a;i;)ro-:::ima.tel;y 130 feet. 

Discontinuous lenses of sand or grav el, forming part of the 

Sumas ice-contact deposits (8b), yield 1..rater to wells and springs. These 

SU:?plies, con"lonly sufficiEmt, _are lObtC).in~d from aquifers of only local 

extent which probably do not cont.ain W?.t 3r in sufficient volume for irrigation. 

Wells dus; or drilled 50 feet or l ess obtain sufficient supplies 

from the free 3round..:.water reservoir. included in the .i..bbotsford gravel 

deposits north and west of t he belt of ice-contact deposits . 
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.:.BBOTSFORD UPLAND 

:Jater Reservoirs 

. .\.'obotsford Upland inclu:'tes an area of approximately 20 s quare 

miles tha t extends south and west fror:i .lbbotsford to the International 

Boundary. This araa is underlain by Abbot3ford outwash sax1d and 

,gravel de:1osits ( .Sa) that v :J.rJ in t:1ickness from 30 to 100 feet . These 

de'Josits constitute e, free ground-water res ervoir Hith a. wat e r-table 

10 to 50 feet be low the l and surface. 'I'£1e i:rater-table in the .-1.b bot sford 

outuash slopes to the south11rest and durin.:; the driest su··1mers drops not 

more than 5 feet under the present rate of dischar ;::;e . 

Sumas till ( 6) mantles the Ab0otsfo rd out',Jash a l ong the 

e 3.st side of this upland but in this area. t he undei'lJin~ outwash 

gravel con.stiUat~s t he principal aquifer . 

Hunt ingdon gravel is also an important aquife r in t _1is 

upland and. in pJ,.aces under lies the Abbotsfo rd outwash and elsewhere is 

se~Jarated froD the outw2.sh by Sumas till or Su.mas till and ·hatcom 

glacio-marine Je?osits. 

Ground-water ·.l.echar· je and Discharge 

Nearly all the pr2ci phation in this area pen etrat as the 

permeable sand and grav el. .3v aporation ond transpi:cation account for 

partial loss o.f the p r eci9itation t hat ent e r 3 the soil zone . Total 

annual rechar~e has been e 3ti'n...~tec: by the Hri t:::r to be at l east 5 billion 

g~llons , ~rhich provides a safe dail y yield of 13 million ~allons to 

SU)~Jly the r ec_ui:eed needs. 

· Ground 't::i.t er is dis char ged m.turally throu..:;h iishtrap Creek and 

springs alon.:; the east side of this upland in the ac~jacent municipality . 

Recovery of Ground ·vfater 

-. .. ~ .. .... \. ··'Jater is o0tained f rom '1rnlls and l a r ge volumas could also 

be pmn-9ed , es_Jecially for i r rigation use, from gr .".vel :pi ts or i'rom 

Abbotsford, Laxton and Judson lakes . 1veils on the west side of the 

upland are du'3 or drilled ·:,o depths of 30 to 50 feet . The depth to the 

wat er-table increases touards the east ans alon~ the e .-:.st s ide of the 
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Ul)l2.nd -;;ells c'..re 100 to 150 f ~ et deep . Thr ee of t he rnoi~e i nno:ct ...J..nt '. !ells 

that to.;ether could ~)roduc e more than a. million .; c.llons of 1.rater a rJ.ay 

ar ~ described below. 

In SE. 1/4 sec . 1, tp. 13 , a :ell L,2 fe et deei) ' 8 inches in·~ : 

di ameter Has dril b d at a centra l :Joint on the larm. i'he ua.t er - t .. ble 

lies uithin 17 fee t of the ::;round s ur f ace. " ~ scre en 10 f eet long i·Jas 

placed in the bottom of t '• is '.vell on d t he c asinJ ad justed as r equired . 

Surging oper at i ons followed at intervci.ls of 30, 60 and 90 minute s until 

all fine ;na terial capable of passin__. thr ough the screen Has r emoved and 

bailed out of the well. dben the sur_;in -=> o ":>ei:ation ·,;e.s compl et ed , t he 

well ivas t est pumped et a r .:tte of .250 ,~allons a minut e . The draudmm , 

that is, the distance the '!. rat -:: r dro~Yped from ·its static level to its pumping 

level .::,easured 9 feet 1rith r e.piJ recovery once pumping opa r .:i.tions ceased. 

In SW. 1/4 sec . 16 , t p . 16 , a wel l 8 i nches i n diamet e r penetr at ed 

88 feet of -..·Jindblo•.m sands, Sumas till ancl gl acio-marine deposits to 

reach underlying Huntingdon ._,r avels and drillin._, continued to a de?th 

of 132 feet . · ~ screen, 17 feet in len~~th was :1lac ed in th e well 

O:;:>) osite the coarser wat ar-beari n _, materials a ... a ~1- epth of 111 to 128 

feet. Development proceduj~e s included s ur gin3 with a loose sur::; e 

block followed by pump sur.~ing . The ~)Ump test over a ·1e r ioc: o f 7 qours 

included pumping at an ini.tia l r at e o:..' 100 _ _,allons a minute . A drawd01m 

of 12 feet \J.J.s o':Jserved with recover y in 2 s e conds u~n ces sat ion of 

the pumping . 

,m 8 - inch diameter wall , SO foet c~eep '.Tas drilled in N.J. 1/4 

sec . 5, tp. 16 . & _.,ht y feet of o ,1tuas~1 :.;r , .vel was penet:cat ed iJJ1d the 

1·rater-table was encountered at 50 faet . The coars e outF ~.sh re r- ui:red 

no furthe r development t han c l·.::ani~ out th ::: well by bailing and li _sht 

surging . The Hell v..ras t ']St ~)U.TJ.)ed J.t J. r ,1.t e Oi . 290 gallons a minute , 

and therefore supplies suf fi ci ent wat e r to irri:.;at e appro:id.i-nately 40 

acres in this area . 
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E~T3 ,UI Vr1.L~Y 

Water J.leservoirs 

Mats q_ui V.i.lle_,-, an area of J.'oout 25 s _uare _niles in the 

northeast ·Jart of l'~atsqui LunicipalitJ , wa3 i'o:.."l'!le1~lI occupied by 

a glacial lake. Silt, clay and sands 1:-r0 re deposited in t h0 l ake which 

l ater drained and t'.rn area beca.1e successiv0l ] a meander of the Fraser 

.::liver and later a back S'·rn.mp in -:.rhic~1 a lluvial s ilt, clay , sand rid2;es and, 

in places , peat were deposit ed . The position and e:zt~nt of c onf in,-:id aquifers 

in the valley have not bean deterinined , but the ; eolo _,L ;a.l evidence is such 

t hat confined _;round-wat er reser voirs a re e:>-.-pected to eJd..s t in coa rser 

sedL;1ents that under lie the clay , silt and fine sand tlnt fill t he 

valley to depths of possibl~r 500 fee t o:.." more . 

In -Jlaces w~1ere the ? r a s er flood-Dlain de··Jos its ( 9) are . . -

channeled , rid3;es of s .::.nd store 3rouncl w .t e r U.""lder pe r checJ. condtions. 

Preci;,iitation, s9rings alon.:; t he vall ey sides , and creeks t~t cross 

the valley floor contri~ute wat er t o recharge the perched ,round- water 

reservoirs. .Iater collected in t he fine san..ls c.md silts penet r at es 

dovmward to r echar .:,e the coarser sediments at de:_)t h . d.echarge from the 

Fraser 11.iver may be ef.1.'ective durin.:; periods when the river is at fl0od 

or high-v-Tats r stage . 

.1.ecoverv of Ground .fater 

Ground water is recovered from the perched res :. rvoirJ b:r 

means of sandpoints and shallow dug Hells . 

A v1ell drilled in NE . 1/4 sec . 33, tp. 16 penetrated 50 feet of 

silty clay and drilling conti nued to a depth of 72 feet into fine-grained 

sands. A screen was pl aced in the well opposite t he wat er-bearing 

sands at a depth of 62 to 72 feet. 

Development of this aquifer proved difficult because of the 

uniform fine-grained sand composition but the \fell produces 12 ~allons 

per minute. The Hater is of poor quality and carries ·fine sand during · 

pumpin_; . No other Hell s have been c:l. rilled in this valley and hence the 

position and extent of confined a~uifers indicated abov e are conj ectural and 

based on ~eolo~ic c.l interpretation and results of tes t drilling under like 
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,seolo ..:,ic,1. l environment s in valle/s in 1cmJle~r ,·.nd Sur:1c:.s municipalities. 

The . ~reater :v;o.rt o .c Gl en V~.lle~r i s in Lan:;l e/ municipality. 

Tli.at ")art incluc'.ed in Hatsc_ui Lunici palitf ·has a relatively ·flo.t floor 

covered with recent flood-pL:.in de_)os its of Fra.ssr .1iver and in pl aces 

}eat . Perched ~round-uat~r i)od.i es c.. i·e '.Jres;:mt in tc:1·raced 'S·ands and · 

gn.vels a t t'1e bc:s :; of the vJ.lle ,r °'IJJ'aUs· as Nell as iri co ::rser sedbnents 

o·f-. ·t .he s urf&.c;''Fl.·aser floari- plain de')osits. :Jhallo· ' wells and sand)oints 
;• ! 1 •;·· • 

are used to recover t h.:; 3round i:.ra.ter fro:r. t hssc:i r·es Jrvoirs ~ ·· 
.. ·,_·! £'~-.: ..... ~{ · _1r 1 t 

Alen.::; the outer ed:;e of Glen Valley, borderin,; .}'r aser · ~CiV"Cr, · 

drill~~:wells ~s muc'- a~ . 150 fe~t: d8e:!. encourrter 'cohi'i11eG. a c.:ui fers , 

udct~-;l~g Cloverdal~·· 1§:60.:Gnent:s, in Hhich the wat er is und·er sufJ.'icient · 

pressur0 to r i se to the s urface and flow. 

3ll~-1..S EOUNT""i N 

Su;.;-ias Mountain is in ,; ~ne'ral mantled with ·unconsolicfated 
_; ~ l ' '. . . . . 

deDosits. Only that part of Su.ms iiounta.in included in tmrrishil) 16 1·ias · 

in esti~ated and there t i1e uncon~olicla:t ,;cl denosi ts are ; in pl aces , as r.1uch as 
. . , ,..... · .... 

200 feet thick. Abbots ford out .·as·1 · ~r -.vels fro--1 2 fe'.·.J inches to :-.'loi·e than 

75 feet thj_ck overlie till. In places the .:;r c.vel is· t '.1i ck enough .' to store 

uater under ?erched .::;round-~,rate r conditions; this wat ::o r i s · yielded to - · 

shallo1v dug wells. Althou:;h ne~rl=; inTlJer:meabl~, t he till does · J i el d 

small amounts of · :o.t 8r to l arge-diameter dug weils. Some success-ful·: 

Hells )enetrat ·e th·e ti l l . and obt l3.in :1rat er from gravel beneath it. 

At the foot of Sumas lioi.futain:', south of ClaJburrr village in · .. 

NE. 1/4 sec. 26, tp. 16, slopewash deposits (io) overl;;ing possible C ' ' 

glacio-lacustrine ~~-bsit~ (r)':;.."a:Jct ~l;bot~ford outvrash ( Ga) constitute 

a free ground-·:rat 3;; :reservoir. . 'J.'hi s .. 3servoir is rechai·::;ed b7 a creek that 
' : <. . • 1 ', ! ('•:_ : l ; 

qarr:i es rUJ:?.-Off.and, .:;ro,i.1nq.- wat p r .s:J:is c(lar.::;e from _the 1fpland mountainous 
'- , ' : ._ • ~ ~ ', : ;• :-. ' '. ,:. '( I •, , • . ' ' •" ,\ ~ _: .. • '' j' ; : 

areal( .. · . The . writer . beli~.v<;Js ... t hat .Pro::ierly d~veloped well s ta?pin~ t hi s 
'~ . ; ' -

3l s ewhe r e at the base 

of· Sumas l iountain, extenJing . f~9m Clayhurn villa~e to . .\.bbotsford, 

slopewash ·deposits (. 10) a:ce favourable ar::; "-s ·c'.L:c ·.ra.rrant t est dril~ing 

ih iea:cch: df potential wat er su:-n lies for industry or f.o,r other uses 
" ' _ (' ".· .. ~ 

Wliere l ar\:,;e volumes a r e r equired •. 

: !J " 
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USE OF GROUND WATER 

Most of the wells in Matsqui Municipality supply water domestic 

and farm use; many are not required to yield 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 yields in the order of 60 gli]]..ons a minute. 

A gravel-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-

c~ pumping at a rate of 15~ gallons a minute, and a 17 foet 6 inch 

drawdown when pumping at a rate of 219 gallons a minute - Static level in 

the well is 5 feet, 

Three wells have been drilled and developed to supply ground 

water for irrigation. '.nhe drilling and development of these wells has 

already been discusse<.i. In. order 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 

irrigation. Therefore, a well yielding 200 gallons a minute would irrigate 

a 40-acre farm. 

Abbotsford Lake is the source of springs that presently supply 

the village of Abbotsford. 

Surface water in Poignant and Downes creeks is dammed and 

distributed through 14 miles of pipeline to service 230 domestic and 6 

commercial users in Matsqui Valley. 

C(NCWSIONS AND RECOMMENDATIONS 

Mcst of the ground water pumped from wells in Matsqui 

Municipality comes frcm Aquifers of permeable sand and gravel. Channel, 

flood-plain and outwash deposits function as recharge areas and storage 

regervoirs. · These regervoirs constitute perched or free ground-water 

aquifers that yield volumes of from 100 to JOO gallons a minute from in-

dividual wells. Elsewhere permeable materials underlying glacio-marine 

deposits and/or till store ground water under confined conditions and yielc:Ur: 

of 15 to 50 or more gallon:. a minute are reported from wells that penetrate 

to such confined aquifers. 
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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 

sup)lies are those in which Abbotsford outwash or Huntin.:;don gravel 

has a maximwn thiclmess, 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 out lined. It is, ho -eyer, reasonable to consider t est 

drilling in this area when prospecting for large volu·aes of ground water. 

The average temperature of t he s round water is 49°F. It has 

a favourable quality, is obtainable at reasonable depth c:here it is 

needed,_ and the writer beli.s·r.es it would be found in volumes sufficient 

to meet the demands of the munici pality. 

When prospecting for ground wa.t3r in large quantities, drilling 

programs should include preliminary test holes in order to determine the 

conditions existing in the :naterials to be penetrated and therefore to 

determine the tYPe of final well a:ld . construction methods to be used. 
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CHAPTill VI 

QUALITY OF WATEt1 

Water falling as rain is almost pure~ As it penetrates the 

soils and unconsolidat ed surface deposits miner al 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 Llatsqui Hunici9alitJ is low in 

dissolved mat erials and is satisfactory for 1nost industrial uses . An 

analytical re~:io .-·t on hrent~r sa11ples analysed by the £.~nes Branch, 

Department of JVJines and Technical Surveys, Ottawa, is included in this 

chapter. 

The ground water recovered from those confined aquifers below 

the gl acio-rnarine de~'.)osits is char acteristically 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 practically all 

grQund water contains acertain ainount of chloride . In all but four . 

samples analysed the chloride concentration vras less than 6 parts per 

million. The four sa~ples with chloride concentrations of 31.9, 43.0, 

48 .1, and G6 .3 parts ~er million probabl y represent ground wat er from 

perr.~eable sediments below Wha.tcom glacio-marine de:.::iosits and Newton 

stony clays. However, the recommended limit of chloride in drinking 

water is 250 parts per million and f or irri~ation 355 parts per ~~llion. 

The soap-consumin~ property of ',J"ater is call ed hardness. 

Hardnesses have been classified by Thomas (1953) as follows : 

hardness of 1 to 60 ppm. as Caco3 soft water 
hardness of 61 to 120 ppm. as CaC03 med . - hard water 
hardness of 121 to 180 ppm. as caeo3 hard Hater 

hardness of more than 180 ppm. as Caco
3 

very hard ·water 

Of the twenty srun?l es 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 ntlllion of 

iron. The concentration of iron is commonly low and vvhere present is 
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within limits that can be removed favourably if the water is to be used 

for ind"J.Stry. Iron remains in solution and the water is clear until 

exposed to the oxygen in the air whereupon the iron is oxidized and 

precipitate-\. This precipitate causes tho brownish or reddtsh stains 

that occur on porcelairo fixtures, laundry and other material.a with 

which the water comes in contact. 

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

with few ~captions, aa being clear and soft. 



AN
AL

YS
ES

 
OF

 '
.i.J

LL
L 

"W
AT

ER
S 

FR
O

I.
 l

iA
TS

Q
U

I 
l .U

N
IC

IP
A

LI
TY

, 
B

R
IT

IS
H

 
CC

LU
l::

BI
A 

(A
ll

 f
ig

u
re

s 
ar

e 
in

 9
d
rt

s 
p

er
 m

il
li

o
n

) 
--
-

···
-

--
-
-
-
-

L
oc

at
io

n 
O

w
ne

r 
Su

m
 o

f 
O

l'
Q

 
C

a 
E

g
 

N
a 

K
 

HC
O 

so
4 

C
l 

NO
 

H
ar

dn
es

s 
as

 C
aC

°'}
 

.....
... 

2 
3 

3 
co

n
st

it
u

en
ts

 
(c

o
l)

 
T

o
ta

l 
C

°J
 

N
on

-c
o 3 

--
-

·· 
-

-
-
-

-·-
---

·-
NW

.1
5

,t
p

.1
3

 
A

. 
H

at
sc

hk
e 

1
3

0
.1

 
1

9
.0

 
22

.5
 

5
.9

 
1

0
.5

 
1

.9
 

11
5.

0 
6

.5
 

J.
2

 
4

.0
 

8
0

.4
 

8
0

.4
 

o
.o

 

N
E

.1
9,

tp
.1

3 
A

ld
er

gr
ov

e 
sc

h
o

o
l 

14
8.

1 
1

2
.5

 
17

-7
 

4
.4

 
2

6
.6

 
4

.9
 

14
6.

o 
6

.9
 

1
.4

 
1

.6
 

6
2

.J
 

62
.3

 
o

.o
 

-
-
-
-
-
-
-
-

-
-· 
-
-

·-
-·-

-
·-

N
E

.2
1,

 tp
.1

3
 

Ab
er

de
en

 
-.

 
sc

ho
o

l 
75

.6
 

1
9

.0
 

1
2

.8
 

2
.8

 
4

.J
 

0
.7

 
5

9
.6

 
2

.9
 

1
.1

 
2

.4
 

4
J.

5
 

4
3

.5
 

o
.o

 
-
-

-··
-
-
-
-

-
· 

--
-

-
·-

-
--

--
-
-
-
-

·· 
-

· 
_.

, 

N
W

.2
l,

tp
.1

3 
c
. 

N
ew

to
n 

12
5.

0 
lJ

.o
 

1
7

.J
 

6
.5

 
1

5
.8

 
J.

O
 

12
0.

0 
9

.3
 

0
.8

 
0

.2
 

6
9

.8
 

6
9

.8
 

o
.o

 
-

--
--

---
--

-
-· 

N
W

.2
4,

 tp
.1

3
 

C
.W

. 
T

ay
lo

r 
35

8.
0 

1
9

.0
 

4
.6

 
3

.9
 

1
2

9
.0

 
4

.7
 

30
5.

0 
o

.o
 

LiJ
 .o

 
o

.4
 

27
.5

 
27

,5
 

o
.o

 
-
-
-
-

--
··-

-
-

--
-
-
-
-
-

-
-
-

1
7

.6
 

NW
 .2

5
, t

p
.1

3
 

J.I
!. 

H
ig

gi
ns

on
 

28
2.

7 
1

7
.0

 
6

.1
 

7
5

.2
 

3
.4

 
17

8.
0 

25
.8

 
4

8
.l

 
1

.6
 

6
9

.0
 

6
9

.0
 

o
.o

 
N

 co
 

.... 
__

 
--

· 
·--

-
___

__
__

_ _.......
 

·-
-
-
-

·--
-
-

--
-

--
S

E
.2

6
,t

p
.l

J 
P

.J
. 

U
ng

er
 

32
9.

0 
2

0
.0

 
4

.2
 

3.
0 

12
2.

0 
4

.4
 

34
8.

o 
2

.1
 

1
.9

 
o

.4
 

2
2

.8
 

22
.8

 
o

.o
 

I 

-
-
-

~
-

SW
.1

0
,t

p
.1

4 
J.

G
. 

F
ri

es
er

t 
40

2.
4 

28
.0

 
3

.3
 

2
.6

 
15

0.
0 

5
.4

 
38

2.
0 

ll
.5

 
6

.5
 

1
.6

 
1

8
.9

 
1

8
.9

 
o

.o
 

--
__

___
__

__
_ .., 

___
____

_
_

 
N

E
.l

l,
tp

.1
4

 
J.

R
. 

F
ri

es
en

 
78

.7
 

12
.0

 
9

.6
 

3
.1

 
1

0
.2

 
1

.2
 

6
1

.7
 

3
.6

 
0

.8
 

8
.0

 
3

6
.7

 
3

6
.7

 
o

.o
 

S
E
.
l
4
,
t
p
.
l
l

~ 
J.

 
Ji

m
ps

on
 

16
4

.5
 

13
.0

 
25

. 7
 

1
2

.4
 

1
1

.2
 

3
.2

 
15

0.
0 

18
.6

 
l.

2
 

0
.8

 
ll

5
.0

 
11

5.
0 

o
.o

 
-

-·-
-

--
-

N
E

.1
5,

tp
.1

4 
J
.J

. 
Fr

o
es

e 
26

7.
0 

1
5

.0
 

5
.3

 
5

.3
 

8
4

.2
 

7
.4

 
l9

?.
0

 
2

0
.0

 
J
l.

9
 

o
.6

 
3

5
.0

 
3

5
.0

 
o

.o
 

-
--

--



L
oe

 
ti

o
n

. 
O

w
ne

r 
~
-
-
~
-
-
~
~
.
,
_
~
~
~
~
~
~
~
~
~
~
~
~
~
~
-
~

.~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
 

Su
m

 o
f 

Si
tP

~ 
C

a 
I:

g 
co

n
st

it
u

en
ts

 
(c

o
l)

 
}f

a 
K

 
ii
 CO

 3 
S0

4 
C

l 
NO

 3 
H

ar
d

n
es

s 
as

 C
ac

o 3 

T
o

ta
l 

co
3 

N
on

-C
0 3 

NE
.5

, t
p

.l
6

 
S

ou
th

 P
o:

.)l
a
r 

sc
h

o
o

l 
9

7
.1

 
1

9
.0

 
1

7
.J

 
3

.7
 

4
.4

 
0

.9
 

6
5

.0
 

3
.9

 
IJ.
.l

 
l2

.0
 

5
8

.4
 

5
3

.J
 

5
.1

 

SE
.7

,t
p

.l
6

-
J~
H.
 

W
il

lm
s 

6
o

.4
 

l4
.0

 
1

0
.9

 
1

.6
 

J.
3

 
0.

5 
3

6
.2

 
1

.0
 

2
.1

 
lO

.O
 

3
3

.e
 

2
9

.7
 

4
.1

 

Nl
'i.

9
,t

p
.1

6 
.~l

..
 

R
at

zl
o

ff
 

84
.5

 
20

.0
 

13
.6

 
2

.7
 

4
.6

 
0

.7
 

5
1

.0
 

5
.l

 
.

. 7
 

1
0

.0
 

45
 .o

 
41

.8
 

J.
2

 

S
E

.1
9
,t

p
.1

6 
Cl

e;
:i

r~
:.
r
o
c
k
 

C
om

m
un

ity
 

:,Je
ll

 N
o.

 
l 

73
.3

 
9

.9
 

1
2

.9
 

2
.4

 
5

.0
 

1
.2

 
6

0
.J

 
J.

S 
5

.7
 

o
.6

 
4

2
.l

 
1 ~·

2.
1
 

o
.o

 

sw
.2

1
,t

p
.1

6 
LS

A
 1

-io
to

rs
 

89
.5

 
l
~
O
 

'1
5.

8 
4

.5
 

4
.1

 
1

.1
 

6
6

.J
 

6
.6

 
3

.0
 

2
.4

 
5

7
.9

 
5

4
.4

 
3

.5
 

N
E

.2
9,

tp
.1

6 
V

al
 

K
ri

vo
sk

ei
n 

10
3.

1 
22

.0
 

1
7

.1
 

5
.6

 
6

.2
 

1
.3

 
8

5
.6

 
5

.5
 

2
.4

 
1

.2
 

6
3

.6
 

6_
:.6

 
o.

o 

S
E

.2
9

.t
p

.1
6

 
H

.D
. 

Pa
o_

U
.s

 
47

.6
 

1
9

.0
 

8
.7

 
o

.6
 

5
.9

 
1

.8
 

3
5

.5
 

5.
6 

1
.6

 
4

.0
 

24
.2

 
2

4
.2

 
o

.o
 

m
~
.2
9
,
t
p
.
1
6
 

C
le

ar
br

oo
k 

el
em

en
ta

ry
 

sc
ho

o
l 

21
1.

5 
3

1
.0

 
l~
S
.
4
 

1
1

.2
 

6
.8

 
2

.9
 

22
1

.0
 

1
.0

 
0

.8
 

o
.6

 
16

7.
0 

16
7.

0 
o

.o
 

SE
.J

O
,t

p
.1

6
 

,1
 .F

. 
T

ho
m

ps
on

 
47

4.
2 

2
7

.0
 

5 
.1
~. 

4
.o

 
1

6
4

.0
 

4
.8

 
27

2.
0 

L:-
2 .

J 
8

6
.J

 
6.

o 
2

9
.9

 
, 2

9
.9

 
o

.o
 

I\
)
 

'-D
 

I 



- 30 -

COivJ.PIL.!1.TION OF :JELL 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 1dth reference to mean sea-level, 

and are believed accurate to withi!1 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 aguif ers 

Deptp 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 reported and believed reliable. 

Sd - sand 

Gr - gravel 

F - fine 

Formation 

Ab - Abbotsford 

Hn - Huntingdon 



\fater 

Use 

Yield 

- 31 -

ST - Sumas Till 

GL - Glacio-lacustrine deposits 

Dm - domestic 

Ir - irrigation 

St - stock 

Hn - municipal 

Gals/hr. imperial gallons pe r hour. 

g.p.m. (imperial) gallons per minute. 

Not all the yields reported 1·rere measured by the ·.rri ter; 

some were reported by the well mmers and believed reliable. 
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