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SYNOPSIS 

The riurficial geology of the Saanlch p e n h u l a  north 

of M t .  Douglas is discussed, the distribution of various surfic- 

ial deposits being ahom on the accompanying map. 

rock is at surface or  where it is conred  only by a thin veneer 

are not includeid. 

and gravel present i n  a nunber of places. 

as terrace l ike deposita against ridges of rock. s ignif icant  sones 

Areas where 

Important aquifers consist of Pre-Vashon sand 

These usually occur 

of th ia  sand and gravel are described individually and rough estim- 

ates are made of possible yields of  w a t e r .  

that significant amounts of water udght be obtained. 

of these aquifers would probabb affect  present water U $ ~ ~ I , B L O S ~  

of whom are using overflaw fro= %he aquifers. 

be collected on geology and aquiflnr performance to enable a more 

complete evaluation of possible water supply.to be made. 

ial recharge should be considered if further investigation S f i m  

that natural recharge is insuffic:lent. 

These satimtes indicate 

Dovelopmunt 

More data should 

Artific- 
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Introduction 

The data hprn which t h i s  repart  and lnap are coqmed  are  a 
coapilation of datii gathered by Hugh Hasmtth i n  1951 and by the  writer 
in A u g w t  1961, 
mapping is ent i re ly  by the writer, 

The w e l l  records are almost a l l  Nasmith@s the surface 

A f i e ld  1,rip w i t h  Mr. E. C. Balstead and Dr. J.E. Asastsong 
of the Qeological 2iWW of Canada near Nanaimo in  July was very helpful 
in  giving the w r i t e i r  80116 background infomation on Pleistocene geology 
of Vsnconnr Island. Half a day wss spent on the SiraniCh Peninsula with 
Mr. Halstead i n  A u g u s t  in visi t ing several of the batter ssctions i n  
gravel p i t s  and a t  Cowichan Head. 

Nasmith’s: data were a l l  plotted on a 1 in. - loo0 ft,  contoured 
base map before the surface mapping was started, This area is wvered 
by G.S.C. Memoir 36, Geology of Victaria and Saanich b%q Areas by C.H, 
Clapp, 1913. Thipr report and naaps were very helpful. 

Water occurs i n  Pleirrtocme and reAQnt uncons01idated sediments 
This report I s  concerned only with the  and also i n  ftactwes i n  bedrock. 

groundwater p o s a i b i l i t b s  in the Plekitocsne and recent deposits. 

It is evident from the map tihat the  mapping does not cover the 
whole Saanich Peninsula andl that aoat of the f ie ld  work was done In areas 
most heavily populated and where  Pleistocene deposita have an apprachble 
thickness. 

Geology 

Pleistocene glacial  and lnttrrglacial asdtimntcr overly a very ir- 
In this area where regular bedroak sarilee with a relimf of over 1000 ft. 

t he  bedrock surfam is &ova, about 400 it. it has 1lttles or 8t best  an 
interadttent cover of owrburden, m t , l y  till. 
o w  areas dom to  sea level. 

Rock ou%crops also in  nunur- 

A t  l e a s t  14 psriods of glaciation are knarn in the Paget sound 
area and a l so  i n  the Fraser Valley. 
of a t  l eas t  3 and in tm, places possibly a fourth. It ia  not po88ible t o  
ccrrrelate the glacial  episodes of this  area with those t$ the *aserr Valley, 
wet Sound cr the Nam.fia0 arm with c:ertafnty elthough some evidence fce 
correlation iS prea1lated below, 
Valley taken f b m  the work of Amstrong, Brown, and Halatsld is given below 
i n  naach simplified form with possible correlation with members observed on 
the Saanich peninsu1.a. 

This is the most wiciszqwesd till and it overlies topography f o r m e d  on 
older deposits during the past  Quadra erosional intervals, 
relations are rather uncertain. 

In the Saanich area there is evidence 

T b  stratigraphic section 3n the F’raaer 

The best cmrrelation is between the Vasbon till In both areas. 

The other cor- 

In his work Clapp considers only 2 glacial  episodes the Seymur 
He did not distinguish stony clay, deposited from float- 

In his stratigraphic section Clapp 
and the Vashon. 
ing ice, a s  a separate aedimnt type. 
puts a l l  t he  marine clay below the Conkma sand and gravels whereas the 
present work indicates that there are a t  l e a s t  3 marins s t m y  clap,  the 
one above the Vashon till being by far the most widespread, 

The till of the Seynmur g1ac:lation was not seen i n  t h i s  area 
although an old till is mentioned ty C:Lapp hi h i s  report  on V i c t o r i a .  This 
however could be either the Bemiam ti:L1 or the Scyarour till. 

The lowest p a r t  of the  seactitm seen is exposed along the shore 
bluffs near Couichan Head. Here a blue-grey stony s i l t y  clay with numerous 
shel ls  and she l l  f ra ,pents  occurs from about 10 f t  above sea level to below 
low water level. This material is typical m i n e  drift and its presence 



PLEISTOCElJE STRATIQiAPHIC SECTION, FRASER VALLEY WITH POSSIBLE CQII1RELATION, SAANICH PENINSULA 

F R A S E R  V A L L E Y  S A A N I C H  P E N I N S U L A  

N a m e  

SUMS (glacial  deposits 
related t o  valley glaciation) 

Vashon (deposits of last ice 
sheet glaciation) 

Erosion interval - - - - - - 
~ ~~~~~ ~ 

Semiam (glacial  deposits) 

Erosion interval - - - - - - 
__ ~ 

Quadra ( i n t e r t i l l ,  probably 
interglacial  sediments ) 

Seymour (deposits related t o  
glac h t i o n  ) 

Type of deposits 

till, marine and non-mine sediments t i l l - l i ke  material above burled s o i l  M t ,  To1mi.e 
till overlying Vashon stony clay - Sidney Airport? 

recessional outwash (Colwood), stony clay, till, recessional outwash, stony clay, till, 
advance outwash advance oubras'n 

till and glacio-lacustrine deposits stony clay and till 

I marine and non-marine sedieants marine silt, 

till stony clay I atony clalp, t i l l ?  
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& p l i e s  an older till which, i f  it occurs a t  t h i s  locali ty,  is below aea 
level, 

Abruptly overlying th i s  is ilrbout 30 f t  of bedded compact sandy 
si l t  which is brawn when w e t  and a l igh t  blue-grey when dry. On bedding 
planes it has a shiw appearance when dry apparently due to the presence 
of micas or other plcrtey afnerals. In one place on the bedding planesto 
t h i s  s i l t  shows remarkable sinasoidal fines which are believed t o  be 
tracks of marine animals indicating a mrine origin. 
i n  the section t h i s  1s cafrelated with the Quadra aedilaents of t he  main- 
land, possibly an elquivalent of the Nicomekl silt, 

From its position 

Disconfomably overlying t h e !  silt is a very boaldery unsorted 
bed up to 6 f t  thick which is missing in many places or map be represented 
only by a thin bed of boulders. This is believed t o  be a till and is tent-  
a t ively correlated with the Selaiamu till of the F'raser Dalta. 
the till is blue-grey stony s i l t y  clay with s h e l l s  up t o  about 25 f t  thick. 
The shel ls  a re  most plentif'ul i n  the rtppar part of this bed. 
lieved to be the m15ne d r W t  associatad with the Semiamu till. 

Overlying 

This is be- 

Over the tbny clay is bedded sand a d  gravel ap to aboat 40 f t  
thick in t h i s  local:lty, This material shws  c r o ~ s  bedding, festoon bedding, 
channelling etc. T h i s  material is quite obviously non-marine in origin so 
the change from a ntrine stolry clay t o  non-lrarim dand and gravel must re- 
present a considerably tine interval probably the post-%ariamu erosional 
interval, This sand and gravel horhan is believed to be the oz28 which 
reaches such great l;hickhess (over 100 f t )  i n  the gravel p i t s  a t  Cordova 
Bay and K e a t i n g s  Cross Road. 

The sand and gravel is overlain by col3lpact sandy till up t o  about 
25 f t  thick.  
Peninsula. 
It is conforsable t o  paresent topography end may be seem to truncate bedding 
of underlying grave1.s in a nm&er of places, tndicating an erosion interVal 
between the underlying gravels and the  till. 
wi th  the underlying gravel is almost gradational; 
t o  about 10 it of diry unsorted advance outwash is thought to be presmt.ltdsp& 
%&tan is believed t o  be more apparsnt than real and m y  be dm t0 the grdat 
similari ty of the (7rlar3ying aandy tlll and outvash ( ? I ,  aad rrader4ing sandy 
gravel from which t h e  till -8, no dodbt, der€md. This till has been COT- 

related with the Baahon (Susrety) till of the aainland bwansa, of its wide- 
spread distribution, because it coafmras t o  pres& tupograpby, and because 
it is the uppermst widespre&d till. 

The till is overlain by up to 10 f t  of stony clay. T R i s s t o ~  
clay differs  f3-m #e stony clays already described in thpt it trrs a brown 
(oxidized) colanr i n  contrast t o  the bltue-grety of tbe athem, it s h m  a 
very dark brown to black stain on frao'ttnes and in it the SBSlls haw been 
a l m s t  completely Leaahed out leaving only casts 3n contrast with the f'resh 
shells of the other stony clays. 
250 f t  i n  t h i s  area. 

This %ill is very widespread and underlies mch of the Sasnich 
It seldcrai contains large boulders and seldom b s  ontch clay. 

In a feu places the contact 
In these loca l i t i e s  up 

This extends to an eleation of about 

'fhe stony clay is i n  BOPP, phtees overlain by a vmeer up t o  about 
3 f t  thick of gravel believed to  reprmrclat a beach dsmloped the sea 
as the land was uplifted following Vasfton g lac ia t ion .  A nunbar of well 
defined beach terraces have been develcrped especially soutihuest of Sidney. 
These m y  show up t o  1s ft of beach eand a t  the edge of the tcllracea. These 
terraces are  only poorly developed south of the Sidney area. 

In the gravel p i t  at  M t .  Tolmrie, which is located in a tail of a 
crag-and-tail l ike f o r m ,  thin sandy Vashon till overlies intriCotely bedded 
sand and gFavel as dtrsdribed above. 
grey sandy sil t  layer a t  the top overlain by up to 6 ft of sand and gravel 
upon which is developed about 1 it of dark soil. This is i n  two places 
overlain by an unsorlmi sandy t i l l - l i k e  material up to about 6 f t  thick 

The till has a thin mimately bedded 
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e o n  which present s o i l  ia developed. Th i s  till-like nater ia l  is un- 
conpacted i n  comparj.'& to the Vashon till, 

This buried s o i l  mst represent post-Vashon ti- interval 
a f t e r  which some agency deposited the t i l l - l i k e !  natarial overlying it. 
This could represent, the ti= between Vashon rilld Stsas glaciations. 
However, a l l  evidence is against a widespread Sumas Glaciation 3a t h i s  
area and it is d i f f i eu l t  t a  see how a small h.Pll-like M t .  Talde  could 
have carried a local. ice cap. 

In a well exposed road cut OD M i l l s  Cross Road, north of the 
Pat Bay Airport, sataria1 which is almost c s r t a b l y  it sandy till over- 
l i e s  a brown stony c-lay believed t o  be the upgm stony clay. 
at  the top of a smll drumlin-like h i l l  and could be explained as hav- 
been deposited by floating ice  which beta= grounded on the m a l l  h i l l  
already covered nitkt s t o w  clay or as a mss of till tirapped *or f l m b  
ing ice. OR the other hand it may be ~slridemce of post Vashon g l a c h t i a n  
although a source for such a glacier in th i s  area is  not apparent. 

This occurs 

A problem arises in t h i s  areB which does not occur i n  the 
Fraser Valley or on the east coast of Pancouvsr Island Mther north. 
This coIIcerns t h e  origin of the t h h k  -re1 beds (Cardova) belaw the 
Vashon till. 
alentary origin during pre-Vaahon time. H u r t  hutever, the very thick 
section of  coarse gram1 occurs, as $xi O b  pit,$ near Keating Cross Road, 
near the height of land wfth the only possible murces a ,maxi$t--laiha 'away 
across deep narine basins, toa far away to ac t  PI source of t h i s  
material. Unless we are t~ call on such ridiculous convsntlarnces 44 late 
Pleistocene offshom mrzntsin ranges tlw only source would seem to be 
thick ice. If ice UPS the soured it asnld be Vashsn edvaacs outwash. 
It is d i f f icu l t  t o  see how it could be Sedamu retressional ovtuash as 
the stony clay aesoohted with the Semfam till iplplies that the land 
w ( ~ 8  below sea 'level and the kce was u a l a g  away nhfle flostiag i n  the sea. 
It is possible that a late Selsllarsau adwance &am Vancwuver Island could, 
after up l i f t  had eoamenced, have served as  a sowce for t h i s  material. 
This is in  some way8 =re likely than ia  Vashon advance ontwnsh becatrse 
the Vashon till truncates these depos%ba implying erosion between the 
times of deposition of' the gravel and .the till. which would hardly be the 
case with advance oetwash and till of 1;he same glacial  episde, 
case if the writer's interpretation of the section a t  Cmichsn Head is 
correct this sand and gravel, called Dwdova by Ctapp, 
with  the Quadra sedinrexts of the mainland and the east coast of VanGpuver 
Is land . 

In weas war high leouutafns ow! m y  propose a normal sedi- 

In any 

be correlated 

An emarfnation of a b  photos shaws a. nr;uapbar of rather d h t i n c t  
glacial  land forms m o s t  of which fit in f a i r l y  w e l l  Prith the surpiCial 
geology. A n a b e r  of drumlins occur; these are formad of Vashon till 
and are,in some cases, buried by the upper stony clay 80 t ha t  t h y  are 
not as d i s t inc t  as one night expect. 
are believed t o  be p i t ted  outwash also buried by stony clay. 
features a re  the large, long, north-south kending ridge8 occurring in 
several placee, Seweral are probably crag-and.-tail features but others 
have! a core of pre-Vfashon sediments with Vasholn till deposited over the 
top and sides. The olignessnt and shapo i q l i e s  that  they were mulded 
by moving ice  but it is not clear why :such pronounced ridges were formed. 
These ridges form the best aquifers of tNs area. 

:3evera1 patches of irregular pattern 
T h e  puaoling 

A airnous ridge folloned by the West Saanich Road fraar  Keating 
Cross Road to Wallace Drive l a  b e l f m t  to be an Esker bupried by stony 
clay. Well records ishow this ridge has a gravel core tending t o  confirm 
t h i s  interpretation, 

Gromdua ter 

From the alwve description arid discussion it is apparent that 
there are several po:ssible aquifers i n  this area. The  most important high 
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@yield aquifer is thee'p-Vashon Cordcm sand and gravel which is  thick 

enough and permeab:Le and poroas enough to yield large amounts of water. 
The floor of t h i s  ibqwkfer is usually tmkmwn but may be rock or any of 
the underlying skmy elaya, 
clay t o  give artes"in conditions i n  so= places. 

It leay be confined above by the upper stony 

The Vashon till in sp i te  of blng  quite coqau t  is an iaportant 
low yield aquifer In which m y  domeatic wells are located. 
m r e s s i o n  this mat,eri.al does not appear to  be -ble but water may 
be seen flowing through it at MHattie(8 gravel p t t  on Keating Cross Road 
and several wells which are  known w i t h  certainty to be i n  this material 
yield small amounts of water. This fact is iupolrb.at not 80 much as f a r  
as its ro le  as an aquifer i s  concerned but i r r  peradtting recbarge of the 
underlying gravels or in t ransai t t ing prater slowly mer rock aad under the 
upper stony clay which  blankets auch of  the area below about 250 f't eleva- 
tion, 
gravel aquifers would be very Limited indeed. 

A t  first 

If this widesprgsd till were iwpermeabla recharge of Uie bpor t sn t  

Areas blanketed by the uppa- stony clay probably do not allow 
recharge of underlying nnterial unlesir the clay is thin and soil. develop- 
ment penetrates it comletSly. This iaey be t h e  case #here It iS le88 than 
3 ret i n  thickness. 
and a t  higher elevations than in @mead[ f l a t  valleys where well records in- 
dicate that it may 'be over 40 f t  thick. 

It is, incidentrrlly, quite it b i t  thinner on slopes 

In some places laslrins beach erosion during u p l i f t  may have re- 
moved the stony cwg  from t € ~  mare expoB49d 1Qcrtiens and in 80Be c1688 has 
rem& the Vashon  till also esp9ciall.y where it la thin. Such conditions 
probably prevail a t  Lemer elevations eiouth and west of Sidney. 

The-beach gravel which is present in scm areas is a lso  helpful 
+ i n  retaining precip:ttation to all- recharge and may serve as an uniupr tan t  

aquifer in areas whwe it is faily thick. 
exceed 5 f t  i n  thickness except i n  very limited W S a S .  

Thie -vel, probably does not 

Groundwater is not be- wed except for indiridrrrrl domestic sup- 
p l i e s  t o  any great emtent on the Saanich Peninsula. The only large user8 
w e  MIntyre and Hardiag Gravel P i t  a t  C o r d m a  Boy, Butler Ih.bs. C€ravel P i t  
at  K e a t i n g  Cross Road, Saanich MunicipaZlty (Zrrterpdttmii), taWn of Sidney, 
3rcntwxx3 Water Works D i s t r i & ,  and a few farmrs who we the water far 
irr igation. Stewart,'s w e l l ,  owned by the R.C.4.F. fa also in this aquifer 
but is not i n  use at, the ppesent tia. In the mse of the gravel pits most 
of the  water is recharged in  t h b  p%t during th rwtnths. 

In most cases these developments hve ut i l iaad  kwwn springs or 
During ths war the R.C.A.F. use w e l l s  located adjacent to known sp~?ings. 

Qcilled 50 f t  holes far water i n  th i s  iirea in  an effort t o  obtain a supply 
for  the air s ta t ion  a t  Sldaey. 
one being Stewart's well whtch is drilled at  a kncmn spring, the other 
near existing wells located near Sidney. 
holes could be dril led in fhfs area Wii,heut a better success r a t i o  but some 
were drillsd in areas of stony clay whtxrcr rock i s  knom to be a t  shallarp depth 
and these had only s l igh t  chance of sucsasss; 
at ion tests. 
long ridges which, In aDst cases, are marked by spring lines. Here if the 
stony clay is present local ar teeirn ccrlditions often prevail. When wells 
a re  dr i l led  or  dug well down into the akquifer ewpecidlly where gravel beds 
or lenses a re  encoun%esed the yield may be very high. A number of farms 
are irrigating a t  a mte probably about 30 gpar a v l m  3 f t  diameter dug wells 
penetrating $he water fable about 4 rt llnd are able t o  pnsp for days at a 
ti= wi th  less than 2 f t  drawdown. In sukh a si tuat ion a prcprly devel- 
oped wells penetrating well below the water table should be capable of a 
very large yield. 

Only two of these holes uere euccsssf'ul 

It is d i f f i cu l t  t o  lee haw 50 

several others were for found- 
The BaJlst prodwtive areait h v e  been along the flanks of the 

The present, use of gromduater i n  the good aquifers i s  mostly 
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m u t i l i e a t i o n  of the warflew ami in a nuam- places part of the  water 
is going to waste. 
above the upper stony- day has l i t t l e  if any chance t o  g e t  back t o  an 
aquifer and thus goes to  waste. This situation occur8 along the west 
side of the valley tetween Cordova Bay and Saanichton and a t  the heed 
of Hagan Greek. 
charged by springs and runs over the top of the upper stony clay t o  waste 
except for the part used by local  fa rmers  for irr igation. 

&I general, any vat- Frpm t h e  aquifers which gets 

In both places water f r o m  We gravel aquifers is dis- 

The map w i t h  t h i s  report sham by colours the m t e r i a l  exposed 
on surface and by shading the probable presence of the pre-vaohon (Cardova) 
sand and gravel below surface where it is believed to have a reasonable 
thickness. The Ccrdover sand anl. gravel is shown because it is the imst 
important aquifer in . th i8  area. Notes indicate areas where well records 
or other informtion. indicate that roc:k is f a i r l y  close to surfacre, 
ial land form8 such as drualines, kames, and p i t t ed  outwash are also in- 
dicated ky notes. 

Glac- 

Theae land f i r m s  hirn been plotted From air photographs. 

The aquifers may be considered individually, 

(4 Cordm Bay a uifer. This aquifer aXtmds approxfmtely from 
the north side of 
ridge is actual ly  a terrace l i k e  featwe against rock on the weat  side. 
Intmmitte& outcrops along the east side of Elk Lake, along the erat side 
of Bear H i l l  well recards further mrth shaw that  the thick sand and 
gravel of this aquifer i s  on the erst s%de of a rock ridge, 
and Harding gravel p i t  and several ethlm slslallar p i t s  in this are8 8)bQV 
that there is about 80 f”t of gravel O P ~ F  a thick ( a h t  $0 ft) 88ndy 
section which probably o ~ l i s s  pre-Vaehon stmy cl8y or till, 
which is b r i a o x t a l l y  bedded, with 
l a in  unconfornnbly by a blanket of V88hon sandy till which probably aver- 
ages about 1s ft i n  thickness. In sms places , particularly along the 
steep s l o p  facing Cordewa Bay, t h i s  t L l 1  is absent probrb’ly having been 
removed by marina erosI~11. Stony clay Is rbasnt mer lpo& of this area. 
As stated previously the writer believes that the Vashrm till does not 
ede recbarge t o  any great extent when Lt is covered by mild and mgrstation. 
The recharge is ent i re ly  A.or ra infa l l .  There hag bsbn am& speculation 
In the past about whether piart of tha i-ectrargs may bs from Elk  Lake. 
ping shows a ridge of rock outcropping east ef Elk Lake along nost of its 
length and the writer believes that this ridge of rock Is probably continuous 
although buried along the entire east :side of t h e  Lake. 
o f t h e  water table here during the dry time would also help t o  clear up 
uncertainty on t h i s  point. 

*to Saanichton and parhaps beyond. Thb 

The McinQre 

The gravel 
small scale cross bedding, is o m -  

Hap= 

Data on the slope 

W i t h  such a long narrow aqui.Per any attempt at tstiarating the  
possible yield of gromzctcisrtsr should be made on a per anit length basis. 
We may assum that recharge is only from r a i n  f i l l i n g  dirmt4 on the 
aquifer which is probably a conseToattrc, assumtion especially at  tb south 
end where h-r areas l ike  Bear Hill m y  feed this aquifer with runoff 
fkom the rock surface, For purposes o:F makin$ a rough v a s  the amrage 
known width of t h e  aquifer i s  probably &mat 2500 ft, As- that re- 
charge is 30% of a rainfall of 24 it per gear a r e c h g e  of about 75~106 
gallons per year/lOOO f t  of length is obtained. The t o t a l  length of t h i s  
aquifer is s h u t  35,000 ft. 
aquifer is now running to w a s t e  from springs along the foot of the slopa 
&om Cordova Bay t o  Saariichton. T h e r e  is vi r tua l ly  ne informatian avail- 
able on the mter level i n  this aquifer, The only place e r e  anq inform- 
ation is 8 ~ a i l a b l e  on water levels f a  near the apr$ng lh where the  water 
table is  nearly constant, To gain any idea of the poten%ial of thb 
aquifer observation well data are needed so- distaxme west of the spring 
line. 

‘ -  
Most of the water blng charged into this 

This is a thick terram like deposit of gravel 
Bay i U O u a d  a buried rock h i l l  located 

south and to a lesser extent north of lleatiag Crass Read between Oldfield 
Road and West Saanich Road, An excelliwt exposure of the gravel amy be 
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seen i n  the Butler B r o s .  Gravel Pit.  

till. 
a t  the west snd of I(sgting Cross Road! and n$ty extend eastward where no 
information is ava:12able. 

The  gravel is almost en t i re ly  
'covered by a blanket: of' till and t o  the nwtb  a l so  by atony clay over 

Artesian coifitions exist w h e r e  the gravel passes under the clay 

The main users of water f r o m  th i s  aquifer are Butler &os. 
Gravel Pit and Brentwood Waterworks Mstrict. During the period between 
about January and June, Butler B r o s .  l e t  the water used to =ah gravel go 
t o  waste. During %he sunrmer and fall the water is recharged in t h e  p i t .  
From January to JWE the p i t ,  acuording to Pr. Butler, uses 80,OOO gal- 
lons per day ( 1  sh i f t ) .  If we assume 100 days operation t h i s  is 8 x 106 
gallons. Somet water is removed during the t i m e  of recirculation by re- 
moval of w e t  gravel., &xed concrete, evaporation e k .  According the Mr. 
Butl@r the we in the wet seabon ha6 l i t t l e  effect on the water level, 
but heavy pumping by Brentwood lowers the level in the p i t  during the 
fall.  Brentwood uses a maximum of about 75,000 gallons per day during 
the summer. 
water flowing from springs north of Ksating Cross Road. 

Total yearly use is probably in  the order of 25 x 10 gallons, 
If w e  a t teep t  t o  estimate yield using assumptione l i k e  those used in the 

An ina:pecthn of the area l i t e  in August by the writer shoved 

6 

discussion of the Cordma Bay 
x 4000 pt a yield o f  about 35 

er and an area of recharge of 2000 f't 
gallons per year Fs obtained. 

1 Sand and Clravkl a t  the b.ad ot'Hagan Creek. Another significant 
aquifer is located areasxi tbe bad of Hdgan Creek west of Saanichton. This 
is considered to be ciist$nct &a the Cordova Buy aquiier which rum t h i s  
far north as there is evidence of a buried rock ridge numnbg north i n  t h i s  
area separating the send on the Saanichtcm side from that on the head of 
Hagan Creek. Overflow h r n  t h i s  aqu3fer is the main source of Hagan Creek 
during the sumtar and fall. The sand ia blanketed with till and in the 
Hagan Creek valley, alae with aton7 cltay. Artesian conditions occur where 
the clay covers the sand, The only uaie of the water i n  t h i s  aquifer is by 
a few farms who irrigate f'romwells and by the R.C.A.F, who m a  S t d t s  
well, an a r tmion  wlsllat the head of Hagan Creek, This w e l l  is connected 
t o  the Elk  Lake pipeline. 
is used by farmers having water l i e e ~ e s  on this mmrce, 
that any extensive pusping a t  Stewart's well causes a drop i n  Hagan Creek. 

Owrflow fibom t h i s  aquAf'er forma Hagan Creek and 
It is reported 

The extent of t h i s  aquifer and the area involved In recharging 
it are not w e l l  def:hed by a r r i l ab le  d.ata. 
fa l l  and drainage from part of the large clay flat east of Brentprood which 
runs over sand and gravel in the saall intermittent creek r m n i n g  into 
HSgW Creek. It may also receive water from t h e  east slope of Mt. Newton. 
Making the former assumptions and includfng no water f h m  IYt. Newton and 
only a gmsrll area of the alay flats t o  the south a poaslble yield of about 
85 x 10 gallons/yearr is obbined. 
Hagan Creek a t  the are11 in Septsleber was estimated by the writer a t  about 
150 gpm which would, without allowing for increased flw during the rainy 
season, come to about 75 x 106 gpy.  
quite conservative. 

%urcss of recbarge are rain- 

The overflow of Stewart's w e l l  and 

Thus the calculated yield appears to  be 

It might be possible to increase the recharge of th i s  aquifer 
south of Stewart's well by improving rlechsrge c a d i t i o n s  of the portion of 
Hagan Creek between Wallace Drive and ;Stewartfa well as t h i s  valley is ap- 
parently a pro-Vashon valley and is par t ly  blanketed by till. 
cut  down on the flow during the raw season and could possibly increase the 
flow during the dry season i f  the w a t e r  were not used by wells, 

T h i s  would 

(4 Sidney aquifer. This aquifer is located southeast of Sidnay 
along the slope belor, and northward fimm, the Dolainion Eqeriarsntal Farm. 
Here the conditions are similar t o  thoire described for  t h e  other aquifers 
except t ha t  marim erosion, which has produced a nuher of d i s t inc t  ter- 
races i n  this area, has apparently removed the stony clay, till, and prob- 
ably a l so  mch of tho sand kn cer ta in  ztreas. The total thickness of the 
sand aquifer is estilagted to be less than in the mens described abme but 
no data are available on th i s ,  
eastward toward the >shore and northwarcl toward the airport. 

Certainly the sand pinches out rapidly 
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The main users of  t h i s  aquifer are the town of Sidney which 
owns several wells ZL& a spring, and a nullrber of small farmers who use 
water for  irrigation. 
i r r igat ion which may contribute a small amount to recharge of t h i s  aquif- 
er. 
springs along the foot of the slope. Recharge is almost cer ta inly from 
the northeast slope of Mt. Newton which has a dense cover of bush. The 
Sidney system i s  not completely netere but the portion punped from the 

t o  be above the upper limit of the sand and is therefore not receiving 
water from the aquifer probably contributes an equal amount t o  the Sidney 

The experimental farm uses Elk Lake water fo r  

A s  with the other aquifers t h i s  one also overflows a t  a number of 

wells near the highway is over 30 x 1C B my. The spring which is believed 

water supply. 

( e )  
sand sharing in t h  e gravel p i t  north cf the Airport. This sand w a s  d r i l l ed  
for the R.C.A.F. by Mr. Godwin of Sidney who reports that it is 60 ft thick 
and was saturated for most of th i s  thickness. The extent of the sand as 
shown on the map, is estisated from infarmtion supplied by b. Godwin who 
dr i l led  a nude r  of other holes i n  tha t  area. 

S a d  north of Airport. An interesting potential aquifer is the 

This aquifer is of particular interest  because the Patricia Bay - 
Deep Cove area t o  the northwest is relat ively densely populated and is 
very short  of water having te r e ly  on a r i d e r  of small capacity wells 
dr i l led  i n  clay, till, and rock. 
est one to  the area mentioned above. 
charge t h i s  aquifer is estinmrted t o  have a yield of about 35 x 18 gpy. 
If we assum a saturated th ic  
area would hold about 300 x 1 
insufficient natural. recharge t h i s  would seem t o  be a suitable location 
for  an a r t i f i c i a l  recharge scheme using Winter runoff from the ai rport  =ea, 
34t. Newton, the Glonke H i l l  area t o  the north, or overflow f’rom the Sidney 
water system, 

This aquifer would seem t o  be the near- 
Using the formr assumption for  re- 

of 30 ft and 20% porousity t h i s  sand 
If further investigation indicates 

Conditions here appear t o  be favourable for a geophysical inmist- 
igation. For t h e  Ghh-Rooney r e s i s t i v i ty  mthod, 2 and 3 layer situations 
would be presented, 2 layers when considering the sand and underlying nrateri- 
a1 (probably rock) or for clay and thick sand and 3 layers when clay, sand, 
and underlying material are  considered all together. By this  means the ex- 
tent  and thickness of the sand and the extent of t h e  overlying clay might 
be determined. 

Cowichan Head a uifer. The ridge along the east shore running 
from the East Saanich _aB11_ In  ian eserve t o  Cowichan Head is a potential aquifer 
although data on th is  area are rather sparse. 
on geology, the complete section is present i n  this  area and it includes 
a t  l ea s t  one sand ard gravel horizon capable of serving as an aquifer. This 
gravel as exposed ori Cowichan head i s  f a i r l y  high above sea level and much 
of the potential  recharge area is covered with a blanket o f  stony clay which 
is quite impervious and would, therefure, impede recharge. In August when 
th i s  area was mapped there was vi r tua l ly  no water flowing out of the gravel 
horizon along the beach near Cowichan Head. It is  possible but rather un- 
likely that the dip of the impervious beds under the gravel is a w q  from 
the shore and tha t  dlischarge is not toward the sea. From meager data on 
this  area it is quite porbable that recharge is snrsll and tha t  the sand 
and gravel is topographically high, is highly permeable, and drains rapid- 
ly t o  waste. A few w e l l  records show that  wells i n  t h i s  area are not very 
productive . 

( f )  

A s  mentioned in the section 

(g) Northwest Elk Lake aquifer. Another aquifer, probably of limited 
extent, ex-g the northern part of the west shore of Elk Lake and is 
probably one of the main sources of Elk Lake during the dry months. 
*om th i s  aquifer is being used by Mr. Oldfield for i r r igat ion near the 
corner of Oldfield and Brookleigh Roads. 
gravel a t  the foot of a slope. 
into a pond from which part of the water is pumped for  irrigation, the 
rest running eventually to Elk  Lake. ‘Near t h i s  location large springs 
along the old rai1wa.y grade run into Elk Lake. Mapping and a few well re- 
cord8 indicate tha t  t h i s  aquifer does not extend any distance t o  the south 

Water 

Here a bulldozer trench exposes 
A large f l a w  of water *om t h i s  trench flows 
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Lawhere a thin layer of till covers a rock ridge. It is not apparent where 
t h i s  aquifer is being rtaeharged. 

(h) 
under West Saanich fi:oadst of Brentwood serves as a limited aquifer for 
domestic wells i n  that area. 
the yield of t h i s  scmce is  very limited, 

grentmod esker. The ridge, believed to be a buried esker, 

As recharge is limited by the overlying clay 

Miscellamous small aquifers. In addition t o  the  aquifers des- 
valley of Tod Creek Yhich runs northward to Brentwood cribed above, the 

has numerous local aquifers some of which supply appreciable quantities 
of ground water. The valley seems t o  be blanketed with stony clay prob- 
ably up t o  about 225: f t  elevation which is overlain by peat i n  some of 
the valley flats. This s i tuat ion produces artesian conditions in parts  
of the valley. T h e  underlying naterial ,  huwever, is probably laostly till 
having limited permeability, so that  these wells are not very productive. 

( i )  

The only source of ground water i n  rock which may have some i m -  
portance i n  the area cavered by t h i s  investigation is the old quarry along 
Tod Creek about 3/b mile southeast of 13rentwood. 
about 100 f t  wide and several hundred feet  long is reported t o  be about 
80 f t  deep. 
houses owned by Butchart's Oardens and the B. C. Cement Co. 
Water Works Distr ic t  has recently appl'fed for  a liceace on t h i s  source also. 

This old limestone quarry 

It is f u l l  of clear water which is being used by a number of 
The Brentwood 

A t  the beginning of S e p t e d ~ r  the water stood about 3 f t  below 
high-water mark. 
covered h i l l  to  t h e  east. A n d e r  of springs exist j u s t  t o  t h e  south 
where old machinery foundations ard a small clay p i t  have cut into the 
stony clay which blankets the valley so recharge m y  occur i n  par t  beneath 
the clay from the h i l l  t o  the west. 
due to solution channels, than the volcanic rocks of th i s  arm and may 
channel groundwater from fractures in other rock types into the quarry 
area. 
test  procedures. 

The quarry is w e l l  s i tuated for  recharge from the bush- 

The Limestone m y  be more perraeable, 

In  any case this quarry could bc tested for  yield by standard punp 

Conclusions 

Important ,3ources of groundwater are present on the  Saanich Pen- 
insula i n  a number of separate aquifers which are in a l l  cases composed 
of pre-Vashon sands and gravels. Conditions for natural recharge seem 
favourable . Data axailable are insufficient to evaluate these aquifers 
but preliminary estimtes indicate thatl they are capable of yielding im-  
portant quantit ies of water. Use of groundwater in th i s  area is very l i m -  
ited, most of the local supplies used, being overflow from t he  aquifers. 
Future development of several of these aquifers will af fec t  t h i s  overflow, 

Recommenda t ions 

The above discussion, particularly the attempted evaluation of 
the  various aquifers, is obviously based on very meagre data. 
should be made t o  obtain data on aquif'er yield and performance and t o  as- 
semble more geologic information as this becomes available. Arrangements 
have been made with Mr. Godwin of  Sidney t o  obtain logs and estimates of 
yield for about 700 wells which he has drilled i n  t h i s  area, most of these 
being on the Saanich Peninsula. 
cases h is  records shcw the brpe and thickness of the overburden, which in= 
formation cer ta inly w i l l  add t o  the  data assembled i n  t h i s  report. 
well log Mr. Godwin has made an estimate of probable yield by a simple 
bailing tes t .  

Every e f fo r t  

Many of these are i n  rock but i n  these 

In each 

This  should give further information on aquifer perforraance. 

If and when the capacity of t h e  Elk Lake water supply is reached 
a more detailed inventory of ground water resources should b made, to- 
gether with an econondc study of the use of ground water versus the  import 
of surface water to t h i s  area t o  supplelaent the Elk Lake supply. 
ib i l i ty  of ar t i f ic ia l  recharge projects should also be  considered a t  that 

The feas- 
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Further data should be aaseuhled on the aquifer on Mills Cross 
Road north of the airport to  evaluate its usefulness as a source of water 
in the Pat Bay - Deep Cove area, 
here 

Artif ic ial  recharge should be considered 

'E:. Livings ton, 
Geologist , 
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