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Attentieon Mirs S.Hs Gibhs

Subject . Groundwater Davelopment
Vells 11, 12 and 13

Dear Siys,

Attached please find three (3) coples of our completion report on the subject
wells. If any acctlon needs clarificatlon or asplification plesse do not
hesitate to contact us,

We are very pleased that the basic exploration concept of the existence

of fracture mones capable of delivering substantial amounts of water to
individual wells has been substantially proven. OF course many more yoars
of your excellent records will be needed to glve a clear pleture, However,
wa helieve thol more water ls avallable and that obtalning it fromiwells
will be greatly more econcomical than the caplital and operabting costs of
bringing in Greater Victoria waters

Wo would like to get a short article published on these wells and on the
gaenaral groundwater concept 1Y tha Board gives ils permissior

We would, of coursae, send the article to you for editing. £ thers ave no
objections, can you suggest an appropriate publicaticn:

Yours truly,

Weie Brown, Fbrige

Wik hb
G_X}(Jl Es




INTRODUCTION

thie repcrt covers the drllling end testing of the new well, Ho. 13, and
the reaming, lining and scresning of existing wells Hoss 11 and 13,

Hoe 13 well i located on the Sidney Waterworks Disteict propecty just
of ¥ Zast Ssanich Hoad (sée Plouwre 1 at hack of this report). The well
wag deilled bo & depth of 317 fast snd 2 pump tast was run For 48 houre.
The tegt results showed that the well is capable of gsustaining a desion
discharge of 100 U.8. gpm and thab the wiler 1s potable.

Exlating walls Ho. 11 and 12 were orlginelly deilled in 1968 uzing a
B-dnch delll bit. The reaming carried oub during May and June, 1970
increased the dlemeber of the pock hole Lo B iwches. Slotted casing
8% inches in disnster was then sat to stablllzs the rock wallse

With the addition «f wsll Noo, 13 the well field has & pusplng capscity
of about 340 Imp. gpm ox 410 UeS. gpms  This rate would be sdequats to
meat projected demands until 1974 provided the sturage capaciby ls
doubled to 320,000 mz;e gallong op 384,000 U.5. gallens,
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GHGIHDWATER GEOLOGY AND HYDROLOGY
OF HORTHERY SAANICH PENINSULA

The grounduater geohydrology of the Saanich Pendnsula in cosplex and
at the presant tinme data on sources of grouwndwster recharge and novee
ment are limited, There ls; however, sufficlent evidsnce to enshle a
delineation of three major sources or storage arsas of groundwater,
These areas ars: 1) fracbuced granibie rocksy 2) tilted sedimentary
rockss and 3) an area underiain by wnconselidsted sand.

Froghured Granitie Rocks

This is the most exbensive groundwater zongs The ares extends bevond the
gouthern boundary of the dlstrict of Horth Saendch and exbends to within
a mile of the northern tip of the peulnsula. For this report we have
consldered the south boundary of NHorth Ssandch District as the southern
1imit of the groundwater zons whlch sost affects the gechydrology of

the Sidney Waterworks District. The intrusive rock nass is an alteved
geanodiorlis of lote Jurassic or possibly sarly Cretacesus age.

(This makes the rocks slwat 140 millien years old)e The gock 1s ceyse
talline and brittle so that crustal wovements have fractured the rock.

An examinutlon of sexlal photographs glving a slerds coverage of the

arsa have enabled ug to delingate the major fraclure zehes. Thess are
shows on Pigure 4. There are, however, myisrous other fractures of a
smatler nature vhich are capable of both storing snd traneaitbing grounde
water. Thus the psninsula iz underlain by sgeveral main and ramercus
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alpor cenduite capable of transmitbing large amounts of water €o properly
ls:sﬂ«itt@m. and constructed wells,

The goures of groundwater rechsrge s difficult to determine ot thege i
wﬁﬁm ae to show that Infiltration of veinfall on the peninsuls could
gopount Zor this recharge. Tn Figure 4 the potentizl catchment apea for
gre andwater rechargs to the fractursd Grancdiorite bedrook is shown as
area {1}, There are some regions vhere the bedrock is coversd with a
silty clay vhich prevents rain infiltrating into the grounds Theze regions
gre not eztensive and, except for one sres, have bsen ignored in the ane
sulng conslderstions, The only extensive iﬁp‘“’iﬁf‘s@é}}l% ares il shows on
Flgure 4 ae ares (3). A desoripbion of this zene will be given later.

If 10% ef t}m rainfall on eres 1 is agsumed to infiltrete inko the ground
end the average snnual relnfall is 34 inches, then the aversge mf'hmga o
the area t‘f 9,6 gauare rdles would be 1030 .5, gpte The present rate of
groundwater pua;mge is estimated to Be 120 V.8, gpw from small domestic
wells and delly wverags based upsn 1969 records prajected to 1970, of

230 U.he gpm frum the Bldnsy Vabterworks systems,  Thus 700 UsSe g is the
deyels g:;zeﬁn.t potential for thils sone,

Howavey, ther s avldence U0 suggest that the groundwitor at loss
in part comes foom Ltration «f precipltstlon into arsas outside o
Smandch Peninsuls, 'I‘hv aprling end Well Hoe 11 produced a botad of 24
million Iep. or 29 pillicon Vel gallonsg in 1969, Theo area of Hount Hewbon
evaila hl{a Lo recherge the spring end Well He. 11 cannot excssd 0.8 squars
miles above the stebic water level in the well, IF a 10% Ang Tiltration
rate is szsused, vhich is wmeeimgs for this type of topogesphy and ground,
{3’:13.*;‘ 30 million Uud. gallons of water iz svallable to recharge the frace
tures feadlng these tus water sources.  Sinee cther springs end wells are
Layping the zame fracturs sones it appears obvious thal additional vabep
must come from oubside the svess

Remopds are limited so that the above must be considersd conjectural untl)
a few more yesrs have glapseds The naw plim‘ﬁiﬁg rate of B UasSe gos fov
Well Moo 11 will wmoen that & botal of elwost 35 million UeSe ciailons will
be extracted from thege two sources in 1970,

’rhm iz alme very lirdted svidence thab annual water level patterng of
1969 coprespond o the anmial ;:as;,w“i?ﬁ tation patiexn of 18563, This alse

fﬁligf}i'}ﬁﬁ*z a leng travel distance fop the wber. Howsver, sgaln several

more years of records are nssded to subatantiate this speculatlion,
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Tilted Sedimsntary Rogks

this asrea conslsts of a sequence of sandstones vidch dip towsrds the ses and
are sltusted sround the "orest® of the Ssanich Perinsula. The potantial ree
charge zong 1 shown in Flgure 4 as area (2).  Assuming that 108 of the annusl
reinfall becomes rechaige, the aversge rate of gecharge would be 150 U.S5. gom
aver the 1.7 scquere niles of recharge aveas The présent drawsif is estimated
0 be 40 U.S. gpm vhich leaves 150 U.5. gpm for potential future development.
¥hile thisz sops ls complotely lsolabted hwdeologically frum the present Sidney
Waterworks growndwater system and in resote from Lts present boundaey, it is
wall worth noting that the water potential is there, and should be consldered
in future plans for the development of the Korth Zasnich Peninsula.

Sand Aculfeus

These agaifers sre generally ¢ to 10 fest thick, are compoged of medlims Lo
fine-qrained sand and underlie 10 to 25 feeb of swrface ¢lays and ¢glacial
tillz.  The sand overliss zilts, clays, wlll ox badrock. The genseal logae
tion of this zone 1s ghown as area (3) in Flgurs 4. The aguifers are only
pectially connaated to the bedrock aquliers beneath and in some insteances show
indications of having a pevched weter table.

Recharge to thess acuifers is from a coabination of sespage in the overburden
from a point near the foobt of FHount tewton and the up-welling of arteslan
water from the fractured badrock balowe The latter can only cccur where the
lover olay and €111l sequence le sheent or ercdeds Plgures 2 and 3 illusivate
two schematic sections of the geslegy in the area around the Sldney Waterworks
District main well Ffield., The present rate of drawelf, an average of 120 U.d,
gom, does not appear o ba causing any serlous depletion in this aguifer,
(resuming T5% of capacity of all sand wells).

In pumary, thevefore, the grounduater beseing sone beneath the northern parh
of the Morth Sasnich Beningula ghould ba capable of sustained ylelds of

Pracbured bedipogk 3,050 Ushs g
Sandabons 180
Band 120 .
Total 1,360 U.3, gpmy i€ we usssume that the

culy recharge aveilsble is from direct precipitation onto ths peningula, UfF
tha 1,360 U.5. gpn, an sstimated 390 Uuda gpm ig presently bedng usad, There-
fore 970 Usd. gpm iz availsble for exploitation. This is equivalent to

1.38 miillon gallens per day. With sultable storage this could sstiefy the
needs of approximately 17,000 people.
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if the fracture system 1s Jed from bn extarnal source as will be proven
or disproven by the next five years of records, then mahy wore people can
be avcomnodateds

Boonemlc comon sense and prudence dictates that the maximum smount of
growndwater be developed frem the peninsula before extresely costly mains
are extendsd from the Victorla Wakerworks system, Sidney and Sasnich in
gereral will be teg end users of any reglonal waterworks system. The
experience of similar users shows that such & position can cause serious
concern end inconvenisnca to the users.
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CPERHATIONS

ral Well brillers Lbds began
evinirden patecrisl wy

ha ¢ g drilled
the top of the hedreck. Using the
U drilling bite the Grancdlorite .
Before Jdrilling poocsaded very
into the top of the bedrock to
2 e drllling of the
actured bub Faster vhen fractures
rots w approxinstely twe fseb
, The s cinyg fractures enooily are indlcoated in
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top 280 fast of the rock
hole was roamed oub sopbar to an Bednch dige
» hwles  The resming p *‘.;t»gifce:;w{:l ab an appe e oparatiog

‘eat per hole.  On cumplstion of the reamdng operatd
cleaned b and & perforeted casing liner was sot into the hole.
liner uzed haz a fidnch dlageter and a 1/8dnch thickoess. This was

slotbhed at intexvals corresponding to the fracture zones in the rocke

The perforations were made uslng an acetylens tozch and slots were cutb
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6 inches long and 1/8 inch wide. These were spaced verticelly at ong fook
centres (s8e Flgure & at the back of this repogh),

Resming on Well No. 11 storted sfier Well Hoo 12 was cumpleted. Tha
opsrations wers sinilar to Well No, 12. Ths hole was reamed oub to S«inch
dismater for the top 380 feob, A slotted Ggkinch casing wes then set to
thiz depth. The lowey 150 feot of the well was left as o Geinch rock
hele (pefer %o Figure 5 at the back of this reportls
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Hell Moo 12 when complobted, wes cleaned cub and a turbine test puip was
set., The pump suction was gat at a4 depth of 150 feet ardd run st a rate
of 300 Vs gpms The pumping test waz run continuously for 48 hours
during which time the drawdown was neasursde. The maxleom depth o water
meazuraed at tha ond of the test was 121 fuat. :

Mo annlysis of the test results shows that the well ls capeble of suse
talning a continueus dlscharge of 100 V3. gpm for 100 days of pumplng,
agsusing no gromdeater rscharge. The estimsted depth to waler afiter
pumping dueing these deought conditicns would be 154 feeb, IF a punp Was
get with a suctlon eb a depth of 310 Jeeb, the desion dlscharge of 100 U5,
grsm would therefore have s sadely fector of 156/143 = 110%.

el in the well; the well could bs
pumped st this ratae for short peric The sapected depth to water &fter
two days pumplng &b this rate wiuld be sboub 163 Jeel balow ground.

A somple of the punpsd wabter way spelysed snd found to méet the deinking
watzr stendapds of the Anerican Public Health Aspoclation (see snclosed
vater anclysis subndbbed by Can<lest Ltds ). '

The chemical content of the waters from the three béxleock wells, 11; 12
and 13, are very simllar excepb for scdiuwm chlocide. The content of
these dons 858 yany sodiwn Chloride
11 1s5 prm B0 ppm
12 24,5 5465
13 92 10
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We do not belleve that this trend indicates thal ses water has sceess to
the systen. The teend might be caused by the longer roube neaded for the
watew o resch Well Hoe 13 and therefore 1t would have sore bime avalile
able to digsclve these easlly dlasolvable iong.




BRESENT WATER CONSUEPTION AND FUTURE DEMANDS

Pregent Cepscity of Well system

With the addition of Wall Ho. 13 and lmprovementz to WHells 11 angd 12, the
present sversge pusping capacity of the whole well field will be about
410 U.5. gy (340 Tmp. gpm)s This rate is based on bthe estimated pumps
ing cepacity of the well fleld fop the month of August vhich appesvs bo
be the velitical mohth of the year, Por short temn peak pumping sates

the Fiald could deliver about 480 U8, gps. A full desarivtion of availe
eble data on s11 ewizting wells is ylven in Table No. 1.

Present Consuantion Sstes

#)  Tha

The sanveld consupphbdon rates ave avallable for wmonthly incpements for
the yesps 1968409, e annual averags conpunption rateg were plothed
on the central curye in Plgure 8 to the end of 1869, The well field
hes oot besn the only source of water cutside the Doan Park systems
For example the dellowing are the sourcses of consueed water in 1969

Haln well field 186 U, gpa

Cm

versge &ﬁhﬁ&l congstmption

Dasn Perk system 16
Cenktral Saanich systen 7

Total 209 .S, gom
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b)

c)

Peak flows

[ D A

We do not possess data on peak flows for the Sidney Waterworks system,
There are, however, figures avallable for similar water supply systens
which have enabled us to make estimates of probable flows during the
peak day and peak hour. Considering the figures for 1969 as an
example, the peak consumption rates outside the Dean Park system were
estimated ag follows.

Maximum monthly average 257 U.S. gpm
Maxinum daily average 370 U.S. gpm
Maxirmum hourly average GO0 U.S. gpma

The main well system, as il was in 1969, was capable of delivering a
peak pumping rate, during the swmrer, of about 240 U.S. gpm. Thus
during the peak day the combined flows from the Sidney storage tanks
and the Central Saanich syste must have been an average of 370 less
240 = 130 U,S. gpm. For the peak hour the flow must have been
around 360 U.3. gpme

Probable future demands

At the present time the demand for water in the District iz increag-
ing at a rate of a compounded 20% per annum. This rate of increase
is likely to continue for some years until about 1975 vhen the rate
of increase ils assumed to slow down to a purely linear rate of in-
crease. The estimated average annual water consumption has been
plotted in Figure 9 for 1965 to 1985. Also on the same graph esti-

" mates for maximum month, day and hour have been predicted.

With the present system the peak discharge rates can be met wlthout
having to purchase water from Central Saanich until 1973, IfFf the
storage was increased the present well and pump system would probe
ably be adequate until 1974,
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a)l

b)
c)

d)

CONCLUSTONS and RECOMMENDATIONS

VWell Neo, 13 is capable of delivering 100 U.S. gpm.l This rate will
be sustained even after 100 days of centinuous drought. The maxi-
mun capacity of the well isg 150 U.S3. gpm for short periods.

The pump suction should be set at 310 feet below ground.
The water temperature was 48° I,

The water is potable. Iif the water is to be used for boller pur-
poses a treatment program should be considered.

Well No, 12 is capable of delivering at least 130 U.3. gpm on a
continuous basis, even after 100 days of drought. The well 1s now
safe from damage that may have been caused if rock fragments were
loogsened in the well., With the new 100 gpm pump the pumplng level
will be around 84 feet below ground.

Well No, 11 is capable of delivering at least 50 U.S, gpm on a
continuous basis even after 100 days of drought. With the 50 U.S.
gpm pump transferred from Well No. 12 the pumping level is around
190 feet below ground.

The excellent program of water level and flow measurements should
be continued. This means that an access hole should be provided
and maintained free so that a %-inch probe can pass. These
records should be reviewed by us at regular intervals.
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Serious conslderstion should be given to doubling the storage
capaclty of the prasent system in the nesy fubure. By some
desion criteris a 24-hour demand sheuld be held in storage as
protection sgainst a major power fallure. AL the everags
projected annusl consumption from the wall fiedd of 230 VS,
g end 10 Uede gpm from Centzal Sazanich approsimaiely
350,000 UsS. gallong or 280,000 lmpe gallons ghould be held
in storage.

Groundwater exploration work should continue soss time within
the next 18 months with the alm of proving additlonal giraunde
water supplles,
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Bottom of 8-inch casing 16.5!" 1 -
" Static water level 30—
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ROBINSON, ROBERTS & BROWN LTD.
SIDNEY WATERWORKS DISTRICT Log Of CONSULTING GROUNDWATER GEQLOQISTS

Sidney, B.C,

REAMED AND LINED

WELL No: 11

NORTH VANCOUVER, GANADA

June 1970 Fig.5




Approx, Static Water Level
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ROBINSON, ROBERTS & BROWN LTD.
Log Of ) CONSULTING QROUNDWATER GEOLOGISTS

SIDNEY WATERWORKS DISTRICY

Sidney, B.C.

Reamed and Lined-

WELL No.

12

NORTH VANCOUVYER., CANADA

May 1970 - F1g:6
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Sidney, B.C, {refer to Fig: 1)

ROBINSON, ROBERTS & BROWN LTD.
CONSULTING GROUNDWATER GEGLOGISYS
NORTH VANCOUVER, CANADA

May 1970 Fig: 2
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NOTATION:
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