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I- POINT GREY DIVESTIGATTON 

The f i n a l  r e p o r t  of  Swan Wocster Engineering Co. Ltd. e n t i t l e d  
Land a d  Yaslne Eros3on a t  Foin t  Grey was presented t o  t h e  Point Grey' 
Erosion Comrrittee i n  mid February 1962, 
connection with t h e  a c t i v e  e r o s i o n  of t h e  sea c l i f f s ,  i n t e r c e p t i o n  of 
t h e  graund water  by means of several wells t o  t8 d r P l l e d  inland from 
the a c t i v e  erosion zones, Spence and EPown L t d . ,  who i n v e s t i g a t e d  
tk.is aspect of the work, point out t h a t  t h e  amount of water  pmiped 
from such wells may te enough t o  be of economic interest  t o  t h e  
Un ive r s i ty  or the  Endowment Lands. 
a s  t h l s  area  i s  becoming increasingly s h o r t  of water p a r t i c u l a r l y  
du r ing  the  sMlmer months. This shortage,  which is  caused by the i n -  
adequate s i z e  of t h e  main connecttng with t h e  Grea te r  Vancower Water 
b a r d  sptem a t  1 6 t h  Avenue, w i l l  become more acute as more bu i ld ing8  
a r e  added to the Unive r s i ty  p a r t i c u l a r l y  t h o s e  houslng chemistry and 

Th i s  r ep r t  reeYommends, i n  

ThSs a t t r a c t e d  fmmed.l.ate attent,ion 

phy s f cs la bora t or f 5s. &J $b &TL?Ah v - 4  L C L y J ?  Q ut@ 4 - v"u"3F 
The prelimilnary invest leation described berehis t o  d e t e m l n e  

the  f e a s i b i l i t y  and prOcedWe i n  developing a scurce of ground water 
SUPF~Y on Point Grey. . 

The p r o j e c t  was d i scussed  i n  some d e t a i l  k-lth D r .  bi. H. 
Yathaws of -  t h e  Geology Derartaent of U.FtC. who s u p l i e d  much va luab le  
information in t h e   for^ of a theslls  on ercs i cn  ky 8 r s w e 1 3  anri a repclrt 
on Rainfall-Runoff Relat3nn by Mathewe. 

The wster suprly s i t c a t i o n  l n ' t h i s  a r e a  was discussed briefly 
with Mr, Tom Hughs, F, Eng., of t h e  U.F,C,  adminfs?ration s t a f f  and 
more coripletely with Nr. L."Fayley, P, Eng., who is a r e c t l y  concerned 
with the water s u r r l y  of t h e  Universl ty .  
Endowtent L a d 5  has  bee5 p l o t t e d  by W. Bayley s i n c e  about 1950 averaging  
use Over periods of 3 months, 
i n c r e a s i n g  a t  a r ap id  r a t e  w h i l e  Endomeat Lands k a t e r  use  increases 
r a t h e r  slowly and tha t  U.F.C. is  beccming t h e  c k i e f  coIssIlIcer on P o i n t  
Grey, The U,P.C, water use is h ighe r  i n  smmr but does not show t h e  
very great  f l u c t u a t i o n  of water use shown by Endokmnt Lands. 
l o  because use by labs in uintsr  tends to t-alance t h e  use in SFr ink l in& 
in s\mmert The maxLmm. use by U . B . C .  in the J u l y  - September 3 month 
period of 1961 is 30 rnfll ion gals. per month. 3 

average flow. 

The water use of t1.P.C. and 

Thls' shows t h a t  U, F.Z. water use is 

This 

I 
5 70° 
FJ I+. Bayley estimates 

Ph'e maximum r a t e  of flow during thi's time t o  be 3 to 4 times t h e  

During times of high  flow (a f t e rnoon  on h c t  summer days) 
t h e  pressure becomes very low espec ia l ly  a t  Acad:.a Camp. During this 
time Acadia i s  often taken b f f  t h e  main and suFrJ.ied from the 300,000 
g a l .  s t o r a g e  i n  t h e  e l eva ted  tanks l o c a t e d  a t  Acadza. 



I??. Hughes and Y r ?  Bayley a l s o  mentioned t h a t  t h e  9iology 
Ehrfldlng and t h e  F i s h e r i e s  Resessch Lab also have a wstes q u a l i t y  
pr&lm, namely9 t h a t  ,the Grea te r  Vanccwer Water b a r d  suprpiy is not 
s u i t a t l e  for r s i s h g  fish p a r t i c u l a r l y  salmon, They are  not  sure 
e x a c t l y  why this 1s so but suggest t h a t  low minera l  content may be 
the reason. In any c8se ground water is believed to be suitable far 
this F W ~ C I S ~ ,  
is. not feadib1.e i n  thi.s  a r e a  these bu i ld ings  shoclld be interested i n  
a small  source of ground water forrearing f l s h .  

Even i f  it is found t h a t  8 l a rge  ground water  supply 

A WtjEnd water i n v e s t i g a t i o n  i n  t h i . s  a r e a y , i s  ~ r i ~ a r l l y  a 
geologtc ~robl.em. 
log ic  section proposed by Spence and Brown on Flate 2 {Dwg, !io. A-879- 
024) of t h e  Swan Woo$ter R e p r t +  
and south s ides  of Po in t  Grey whtch are completely d i f c e r e n t .  It is 
ohkously e s s e n t i a l  t o  fi.nd out. how these sections are related, i f  i n  
f a c t  they are  both c o r r e c t ,  a s  conditions proposed on the  north side 
are quite  f a v o r a b l e  f o r  w a t e r  s u p ~ l y  while  t hose  propcread for  the south 
s i d e  a r e  q u i t e  the opposi te .  Another f5rst step is t o  investigate t h e  
water q c a l i t y  of a representative :nwr:ker of t h e  nmerous springs occur- . 
ring along t h e  beach as x a t e r  from these springs shou'l.5 be t h e  same as 
t h a t  found i n  proposed wells i n  t h e  area, 

The first  s tep  is t o  fmestigate f u r t h e r  the gso- 

Here Ercun proposes sections for  no r th  

-. 

The urlter spent 4 days a t  Point. Grey mapping alohg the 
beach and chwkfng water  q u a l i t y  by means of a Hach portable  water 
analysts  k i t .  A number of gprings were checked frcm Spanish Eanks~ 
beach t o  about. a mile South East of t h e  t o p  of Potnt. Grey on the South 
KesP side of t h e  ~0inP1. *The water quality varies little. A tyy,ical 
a n a l y s i s  is 

t o t a l  hardness  40 parts!mPllfon 
Fh7 
Fe nll. 
ch 1 or $.de s 30 part 5 1. U l i o n  

A few nore analyses should  be taken on :yrfngs P u r t h a r  South 
* 

E a s t  4.5 fsr a s  t h e  new Shaughncssy Golf Course. .;1 

From f i e l d  notes  of traverses a l o c g  t h e  beach frcm J p n i s h  
Ikp1)c.s t o  t h e  Shewghnessy Golf Course A fence dlagram was constructed 
t c .  t r y  t o  dei.errrAne t h e  s t r a t i g r a p h j c  s e c t i o n  aiong the beach where 
ex-pos'ures a re  'somewhat spotty and incomplete 2nd . to get evidence t o  
stipa-t or dfspute the section proposed in the Eres im Refort, ?he 
m a n i n e  supports. generally the s e c t i o n  propceed for t he  North and 
\;'est parts of Pofnt Grey 'and lnd ica tes  that  t h i s  same sect ion is  found 
a13. the way t o  t h e  Shaughrressy Golf Course except t h a t  t h e  m a r h e  dr'l.ft 
is much t h i c k e r  in t h i s  area. 

Referrhe: to Fla t% 2 of ths Zrosicn Report, un!t G was not 
seen by the wrSter, 
occurs at t h e  high water nark but t h l s  is be3.Sevc.d t o  tfi part of &he 
overlying E - F sequence. 
seem t o  be p a r t  o f  one geo log ic  sequence. 

I n  one place negr t h e  I n c i n e r a t o r  c l a y  w i t h  peat, 

'Units E and F seem to he codvrrnat*l.e and 
There is no s i g n  of 



, . . .  
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dfsccnformity Lwtwepn t h e  sandy lower part and t h e  s i l t y  upper part. 
The peat  a n d  argkinic s l l t  beds  are definitely lenticclar and seem t o  
h? missjng i n  t h e  nor thern  part. The peat  is eerierally f o m 2  i n  the 
umer h s l f  of t h e  silty beds but i n  one p lace  mentioned a h v e  peat  

% was seen b l o w  t h e  lower ssndy facies ( O ) ,  These seem t o  be only rare  
c lay  beds  ?.n t h e  EF sec t ion  al though the s i l t  bed? cerp-afnly must con- 
t a i n  some c l a y ,  The top of t h e  ZF section is alweys a!x-'cpt. ir. cori+rast 
t o  t h e  lower part where t h e  charige Po the sandy part. is scmewhat grada- 
tional. The t o p  si l t  bed always seems t o  be conformable w i t h  t h e  over- 
1Jying sand. Cut and ?ill channe l l ing  as suggested i n  F l a t e  2 was 
not obsemed by t h e  writer a l though several cut and f i l l  strvefajres 
w.ere s e m  w f t h i n ' t h e  lower p r t  of t h e  s i l t y  section, 

D the thJ.ck sanct'-is wen exposed in a number of places  
and sometimes con ta ins  very t h i n  s i l t y  layers  seldom over,., t h l c k ,  

- 

The t c p  of the sect.1011, unconformably overlying tinit. 3 ,  is 
cmpsed  of' glac ia l  ma9:erf~l of units  B and 6: whiek v3ry grest ly  i n  
thickness i n  this a r e a .  Most of t h e  material seen here is till l i k e  
in apparance but is h l i e v e d  Lo ke marina dr?.ft referred to by CR,, 
Armstrong of the G,S,!:. a s  s tony  clay, This mates131 is dey;os?terj from 
f l o a t i n g  ice.  It Is not  as conpact as one n i g h t  expect tL?.I to be; 
it is conspicuously s t r a t i f i e d  ifi ma'w ~2 .9ce5  k i i t l i  l ayers  9Sf sand and 
rarely bedded clay shotzing cont . inuIty wer tens o f  feet .  It con ta ins  
marine fossils acc-ording 1 . 0  Cnrsuelia near t h e  end of Point  (Grey, a l t h o u g h  
no fossl ls  were found by t h e  writer. Carsweil. dezcri5es the ti111 a5 
being mora sandy near t.he t o p  with a high c l a y  innt ,en t  near  t h e  Sase,  
T h i s  was not observed by the  writer but if t rue  one w o i j . c i  e-xpect. a till 
overr ld lng  a sand t e r r a i n  t o  c o n t a i n  more sand near t h e . S o t t m ~  as d 9  
t i l l s  umier s i m i l a r  condi t i o n a  on 'Vancower 2.513nct. log P 

g r r v e l ,  un!.t A,  developed durin$ emergence from below sea l e v e l  does 
not seem t o  be contimious o n ' t h e  sou th  sFde of Foint  Grey a l t h m g h  
this is uncertaln. 

A n  irnportsnt c h a r a c t e r i s t i c  of the g l a c i a l  v z t P i * l B ?  whether 
It be t i l l  or mar:ne drift is that on t h e  south side of r"o1nt Grey 1.t 
conforms t o  the  present topography, in mny places oonpPste1.y covering 
the steep d o p e  di>W t o  sea l e v e l .  ?his occurrence o? t i l l  on the 
slope Frobsbly exp la ins  w h y  the  t h i c k  till ssqusnce *.cCFjri on Plate 2 
is ~ P O F O S ~  for t h e  south  side of Fain+, Grey. 
t o  t h e  Shaughnessy k l j ?  Course shows t k i s  s l t u a t i o n  q u l t e  conclusively 
a l though wpcsures ape r3t br- few, 
t h e  s l o p  hss beon breached, usually by stream eraslor., the  umler1yirr.g 
sand - silt, secLi.on is eqosed.  It I s  about, ths 3ane as t h a t  f u r t h e r  
ncrthwest d t h o v g h  t h e  top o f  t h e  s i l t y  section is rroksbiy a 1ittl.e 
lower In sleva4lon,  P e ~ t  is found i n  the upcer pert of the silt sec t l .on  
a s  fu r the r  no r thwes t ,  The unconformable steep south dipp!i;g contac t  of 
t h e  czverlyhg d r i f t  i s . v * r y  well shown i n  one place.  
lyS.ne sand wi th in  a few feet of the contact 1s .much c c n t o r t e d  as.  one 
might e.xpect under these conditions. 
o c c u r r i m  i n . a  gul ly  

YapFSng,Nicng this s t r e t c h  
c 

t h e r e  t h e  g l a e l a l  ~ a t e r ? s l  covering 

iiare t h e  under- 

The l a a t  exrosure on t h e  east  
;just, outside t h e  Shaughnessy Golf Cowse was. not _._ __, ..... - - __.c- .- 

e 



- s t u d i e d  i n  d e t a i l  because of  l s d k  of t lmc?, .but  , he re  a t  a b u t  50'7 ele- 
v a t i o n  a contact cf ti11 over sand may be seens ?'h:.s bLil.'l. which 2s e 

more compact and less sandy than t h e  marine d r i f t  
Is werlait.n-Sry t h e  Lypl!;a!.-mr.lns drift  ( ? I .  
where t h e r e  i s  any evidence af more than one till i n  4h9 expasuses 
mapped; hare ,again the: sand se,etSon below t h e  t L l l  seem t o  be i n t a c t  
in cont ras t .  w i t h  t h e  s e c t i o n  proposed on Plate 2 of the erosion report. 
F i e l d  notes and t h e  fence diagram cons t ruc t ed  from them a r e  s v a i l e b l e .  

The only other  subsurface f.rformat:on svs l l eb le  a t  this ?'de 

a l r e s d j  described 
This  l s  !.he cn ly  p l a c e  

. 
r 

. 
is the l o g  of t h e  drainage wel.1. on t h e  Endoment l.s;adr; aogr Cmosilrt 
Street 2nd 2 l s t  Avemie, 
Endohmen? Lqnls neer t h e  hlghes l  part of Po!nt Grey, 
d r i l l e d  i n  an ett.empt t o  d r a t n  3 p a t  bog i n  t h i s  a r s a .  
is es t imated  t o  b a t  250' = 275' e l e v a t i o n . .  The l o g  here is: 

0 - 29 pest 

This is on the extreme east  edge of the 
liere a we31 w35 

The celhr 
. I  

€ilec/. 2389 76 e ? v a  t -i ons ; .  

20 - 35 silty blue clay c 

35 - 48 very &nipact t h l l  225 - a2 
b8 - 60 less compact tUP 202 - 190 
6c - 63 sand and grave l  190 - 182 
68 - 87 campact sand w i t h  3 l i t t l e  silt ?**3 - 163 
17 - lZ5 penttable sand wa te r  from 115 - 125 163 - f25 
SL Q b b U f  93 - / 9 L  . 

Although it  is incomplete t e n d s  t o  I n d i c a t e  t h a t  t h e  section 
here is a b u t  t h e  same a s  t h a t  along t h e  beaches.  Some 013 uqter leire1 
observ:2tions Xndicate elmat.3.on of the  water table  here t o  kt? about 
163* -%.hAch is mych higher t h a n  t h a t  along t h e  beach which 4 s  a t  the top  
of t?ie $.Uty section from 40' t o  about.75' ,  T h i s  msy indP.cate t h e  
natural height, of the water t z b l e  over a l e v e l  s i l t  surface or may 
indic3te t h a t  t h e  s i l t  is hSgher here, 

0 

I .  

There has been much speculation a b u t  t h e  amount nf infil- 
t r s t l o n  in t h L s  a r ea .  D r .  h'. H. Mathews made a studj. o f  t h i s  covered 
by h i s  report 'Ratnfal 'l-Runoff Xelqtionships U. E.C, C a m p s '  of February 
3 9 9 .  This study covers only a 300 acre  area of  the S S F ~ Y S  2nd a small 
p a r t  of the r e s i d s n t i a l  mea. 
xhtch lncZoJdes many large tul ldl lngs and much paved a m 3  ?:1  af!Ycl.ently 
drainril ty storm sewers. 

growth bush. 
dralnq a b u t  500 acres shows an es t imated  flow of a h t i t  .E053 acre feet  
per dey i n  the! middle of April which is  a b o u t  ,047 in. Fer year indicating 
t h a t  runoff, I n  t h i s  area a t  least, represents only a small  part of 
t h e  t o t a l  water  f a l l i n g  an t h i s  area.  
ditches and culverts i n d i c a t e s  t h a t  peak flow is probably very l i t t l e  
greater  t h a n  the est1rn:ited flow. 

It covers a very hi;hly r i5v~lcpxi  area  

This 9,s c e r t a i n l y  an typical area consider ing 
t h e  t o t a l  a rea  of endr?tment I.ar,ds most of which 5% C O V ~ P W  by Lcecond 

A check of c u l v e r t s  along South tv'est Marine Lrive which 

The s i z e  and conc1~'Clon of t h e  

4 
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Past of t h e  water seeping  out t o  sea from Point Grey is 
probably not v i s i b l e  Tor s e v e r a l  reasons,  lvluch of t h e  water which runs 
mer t h s  silt soaks back i n t o  t h e  sand b u i l t  up a t  t he  foot of @the slope 
and from t h e r e  t o  sea under t h e  sancl;. bftach, Although t h e  pe rmeab i l i t y  
o r t h e  silty mm is probably p r e t t y  low e s p e c i a l l y  where t h e  peat beds 
OCCUP and where t h e  tcrta ' l  t h i c k n e s s  sf silt  is  high i t  is probably f a r  
from impermeable so some water probably flows through it and out through 
t h e  sand I n t e r b e d s  below sea level or a t  l e a s t  b l o w  the beach lqye2, 

m e t e  a r e  CWo'WayS t o  approach the  e ros ion  and water suprly 
problems here, One w a y  i s  t o  t r y  t o  f i n d  a large water  supply in the  
area and t h e n  use the i r fo rma t fon  obtained i n  attacking t h e  seepage 
problem. "he o t h e r  aFFroaCh is t o  t r y  t o  solve t he  seepage prc%blem 
by installing uells using t h e  wa te r  obtained as  a water  supply which 
i f  i n s u f f i c i e n t  could be supplemented by a larger supply well, 

I n  t h e  f i rs t  approach t h e  sea rch  isqfor conditions where t h e  
l a r g e s t  p o s s l b l e  well or wells can be installed for efficient water 
supply. 
In any case data obtained on prrnea5llSty. etc , ,  would certainly be 
helpful i n  ?lsnning wc'lls t o  intercept  sewage. 

Tn this case !Swh a well or wells m%gh*help t h e  seepage problem. 

e 

I n  the second aFpoach the wells wou1.d probably 'De of m a l l  
capacity beckuse of t h s i p  unfavorable location i n  t h e  t h i n  zone of 
s a t u r a t i o n  near the sea c l i f f s .  This would not  mke f a r  as efficient 
water suprly as bsrze high capacity wells fur ther  inland, 
howevero dqta  from sueh an  jnves t iga t ion  would a i d  i n  rlana-ing o ther  
ground water 8 qply, 

Again, 

Nost people who have i n v e s t i g a t e d  this problem have assumed 
th;at t h e  i n f i l t r a t e d  water does no t  pene t ra te  t h e  silty beds t o  any 
extent. 
t h a t  only a p a r t  of t he  ground water  flows a lone  the t o p  of t h e  silt 
t o  cause trouble i n  t h e  e r o s i o n  problem. Possibly remmal of p a r t  of 
t h e  w a t e r  even at a long d i s t a n c e  from t h e  seepage zone can al low the 
remainder t o  move down through t h e  silt  t h u s  r e l i e v i n g  the seepage 
problem, Tn this connection it is also possible t h a t  i f  water  were 
removed by wells from permeable beds bebow t h e  silt increased r a t e r  
movement through the si l t  could be induced t o  r e l i e v e  t h e  seepage 
problem, T h i s  ce r ta in ly  should be k e  t in mind when c a r r y i n g  out 

However, t h e  silt  p r o b b l y  is somwh3t perme3b.le so i t  may be 

. 

p e l  iminary test drilling P 
The next s t e p  Fn t h i s  i n v e s t i g a t i o n  where water s u p a y  OF 

erosion is given p r i o r i t y  is t o  g e t  from Spence ami &own and any 
other c o m u l t a i l t s ,  d a t a  from foundat ion imestl gat ions i n  this area. 
bobably these do not extend to s u f f i c i e n t  depth t o  add much t o  t h e  
ground water study but t h e y  may give some i dea  of the t h i c k n e s s  of 
tills, etc . ,  overlying the sand aquifer. Also t h e  d r i l l  h o l e  a t  t h e  e 

Cemosun Peat  Bog should be repa*ed f o r  use a s  an  observa t ion  well. c&f /& d z  
$1. 92/ 
j&? 32-62 



- 6 -  

Although it is some distance from the seepage area o r  probable locat ion 
of water sup~ ly  wells cibservations here would give same idea of water 
table grsdfents. The mapring started by the wrl.ter* in preparation 
of t h i s  report should ts completed; thhs can be dons i n  3 few days, 

Following t h i s  stage a nmber of small test h o l e s  s h o d d  be 
drilled i n  the U.F,C,-Ehdoment h n i l s  areas,  .These should be e q u i p ~ e d  
with p l a s t i c  c,ssings t c  se,rve as ob5srvat ion wells.  
dr i l l ed  bj t h e  Hfghways Department at a cost ineluding cas ing  of sbout 
$3,25 per foot, The ~ ~ J T ~ O S ~ S  of t h e s e  hales would be to check the 
geology, detennine ths topography of the  bottom of t h e  sand aquifer 
and t o  sample the material making up t h e  aquifer in the  zone where 
production w e l l  screens would be located. 

These can be 

Ffoe holes of t h i s  type would probably be sufficient in an 
. i.n.ttiaP program. An average depth of 225O ds estimated, 

FoZPowfng t h i s ,  unless condit ions  Q T I C O U I I ~ ~ ~ &  by t h e  t e s t  
h o l e s  are partl.culsrly unfavorabler an 9" water w e l l  should be put d o m  
w i t h  a churn d r i l l  and a thorough punping t e s t  caprfed cut, 
of t h i s  well wsuld be determined by wh&hes water supply or t h e  erosion 
problem was  to be given priority,  In t h e  rormer case such a w e l l  could 
probably seme as PI prrnanant  w e l l ,  in the l a t t e r  case such a well 
would probably serve 3s a test well to be f d l o w e d  later by a larger 
diameter produetton well. 

R e  %aciition 

CosP!j are estimated as follows: 

RehabilltatJon of a l l  drainage well $ hoc?,oo 
Drlllfng 5 test holes  f ln!shsd a s  a b .  wells, 13-25' Q $?,25 365.;). GO 
Drilling one 8" water well, Including screen C% pump test  (no pump) 5000,OO 
MIxePlsneous; materials tes t ing ,  et c, 250,OO 

Refer;nces 

Lan3 and h r i n s  Erosion at  Point Grey, 3, C., 1962, Swan Wooster 
Engineering Co, Ltd, 

The Ground-water anr! r e l a t e d  erosion o f  Point Grey 1955, H,T, Carswell 
E. Sc. thesis 1JnSversit;y of E. C. 

. I  

T ,  7 .  .. RaInnfaE-';~t:noff' Relstionshi27, v , ? .  C, Campus 3.958, 'A', i' . XI~J:?-.;.S. 




