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PBSTRXCT 

A study of the  occurrence, qusnt i ty  a i d  qua l i ty  o f  the 

groundwater of the  Ardmore tireti, Saanich Peninsula was conducted 

as p w t  o f  a groundwater re?or t  on the  Samich  Peninsula for the 

B r i t i s h  C o l u m b i s  Ministry o f  Environment. 

F i d d  work f o r  t h i s  study inc1uac.d: the  i nves t ige t ion  

o f  t h e  s u r f i c i h l  and bedrock geology, u:ater l e v e l  meLsurements 

both n a u a l l y  aid vdth mtomat ic  w t e r  l e v e l  recorders  on a 

nuuuer of  w l l s  t o  hid i n  unders tmding  grounav:ater movement 

and rechcrge, strEamflow monitoring, a d  chemical smmlinq of  

c; roundff; t er . 
Basical ly  i t  ves founci t h z t  t h e  grounds-zter source i s  

fro!o one equifer,  f rac tured  granodior i te ,  as the  y i e l d  from 

tne d r i f t  i s  minor. 3ecbuse of s t r u c t u r h l  inf luence,  zones 

of high y i e l d  of u? t o  10:7 g.Q,m. 2nd with a known y i e l d  of  

253 g,P,m, i'rom a nearbf bedrock w e l l  on an adjecent  r n q  sheet 

€xi  st. 

The recharge i s  by l o c a  p r e c i ? i t s t i o n  a d  groundv;kter 

uovement i s  from high t o  low aress, th i s  i s  confirmed by the 

ckznge i n  weter q u a i t y  from bicarbonate t o  ch lor ide  type 

water, Grmmdv:zter Gualitjr mEy b e  descr ib td  a s  cdcium 

magnesium bicirbonhte  with E minor zone of high ch lor iae  in t h e  

toe of t n e  neninsulh,  
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V!ater l e v e l s  seasonally drop 20 ft ,  a d  from r h a t  is 

geners l ly  known t h e r e  i s  increased p o t e n t i a  for domestic 

bater supply developuent from deeper wells,  but twporary salt 

water encroachment msy-occur i n  t h e  f r inge  zreEs along the 
I 

coast, 
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WCATION 

The study a r e a  i s  loca ted  i n  t h e  Samich  Peninsula 

on Vmcouver Is land,  E,C, a?proximately 25 Kilometers n o r t h  

of Victor ia ,  B,C, (Figure 1) .  For t h e  groundwater study 

being conducted i t  com?rises only t h e  land v i t h i n  t h e  

National To,ographic Series map 92-63-2-3, commonly known 

as t h e  Ardmore area, 

This groundwater study V i i l l  form p z r t  o f  i hydrogeologic 

riizp anc: grounciwacer re?or t  for t n e  Saanich Peninsuls: being 

undertzken by .Xr. i:, G. Ledreton, Senior liydrogeolo& s t  hi t h  ' -':..... 

t h e  Lydrology Cection of tne Xiinistry o f  Environment, Province 

of B r i t i s h  Columbia, 

The h a n i c h  Peniasi l la  Study connrises a p i l o t  Droject  

f o r  a hydrot;.eologic umging  progrzm for t h e  Province of 

B r i  t i  sh Colunbi a. 

Bjdrogeologic a d  nybrocneniczl d r i t i .  obte.ined during 

t h i s  study hes  sdded t o  t h e  understanding of  grounciv2ter i n  

t h e  g ranod io r i t e  bedrock of t h e  Samich  Peninsulz. Y V  

i 
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PRFSI;;I;T STUDY 

Groundwater i s  an imgortant water source for the Ardmore 
1 .  

trea as only minor sources o f  sur face  wzlter &re &vai l rb le ,  

Importation of water from t h e  Greater Victoria Reg:fon;l H s t r i c t  

w i l l  eventual ly  occur here but at t h i s  time all of the r e s i d e n t s  

are serviced from i n u i v i d u d  wells. 

Tsble 1 i s  2 schedule of the  water w e l l  d r i l l  logs,  for 

the stuciy hrea, on f i l e  with the Hyarology Section of t h e  

Ministry of hv i ronuen t .  

i n  t h i s  schedule and i t  is understood t h a t  only one 3roauces 

i t s  vhter froin the overburden, v:hereas a1 o t h e r s  produce from 

t h e  bearoclc, 

the schedule o f  r;ells. they tire locz ted  bjj giving ezcn ~ € 1 1  

an unique number a i t h i n  the leg& Eection a d  Range i t  occurs  

Tnere i E  B t o t z l  o f  347 wells l i s t e d  

Figure 3 i s  a well l oca t ion  r n q  t o  bc used vdth I O  
I 

in .  
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PRE;VIOUS v:3m ._ . . . .. . ._ . - - -. . . . . . 

I The bedrock geology of south Vancouver I s l a d  Bas 

o r i g i n a l l y  mzpped by Clapp (1912) st a s c a e  of 1 inch  to  6 miles. 

In  the  following year,  Clapp m q p e d  t h e  s u f i c i z l  a d  bedrock 

geolobT of t h e  V i c t o r i s  and S a a i c h  map areas z t  a s c a l e  of 

1 inch  t o  1 mile (Clqp, 1913). 

mags of t h e  s u r f i c i a l  geology of Saanich, st a s c a e  of 1:25303, 

H a s t e a d  (1967) prepered f i e l d  

and h i s  a r e p o r t  i n  prepzrht ion on the hy(2rogeology of t h e  

coasthl- lovdand o f  Vancouver I s l v l d  south o f  N a G i r n o .  

Tile pop1;tion m d  land-use of t h e  study zrez Ere 

important irl determining water requirements and i n  t v d u s t i n ;  

the e f f e c t s  of m a  on the hydrogeologic regime. 

k r h o r e ,  loca ted  on 8 peninsuls. t h z t  ju ts  out into t h e  

Eaa ic i ;  I n l e t ,  J u s t  nor th  o f  Coles BPJ i s  l e r g e l y  z r e s i d e n t i a l  

ireE. i-rdiiore cons i s t s  o f  4 l b  l o t s ,  approxiiroately one a x e  i n  

si;t.  The i d s t r i c t  o f  North Sz=,ic>: O f f i c i d  Comaunity P l a  

(Oct. 77) s e t s  t h e  po9ul;tion of Arcbore a t  6 3  persons for 1977 

and ? roJec t ions  by t h e  C m i t a l  Regional Dis t r ic t  for the .Erea  

are 3,360 persons by t h e  yepr  733CI. 

* 

To t h e  ekst, bordered by t h e  "'est E;:znich Foad, t h e  lmds 

are 1 s g E l y  rurLl/&gicuitura,  while t o  t h e  south lies t h e  

Cole Biy InCian Reserve, 



TODOGRATY 
_ _ _  
- The topogra?hy o f  t h e  tires exerts an inf luence  on 

_- 
- .  

g r o u n d m t e r  movaen t ,  -and i n  pLrticuliLr de f ines  ereas of 

recharge and ereas of dischzrge,  The area of study l i e s  
c 

just t o  t h e  Northwest of Uount Newton. 

This is an area of under 200 ft. i n  relief a d  is out- 

l i n e d  on the  follo1.ing map, (Figure 3). 

dj~ of  hjjdrogeology reoulres cons 

DR A I  IC A GE 

The st dera t ion  of ~ l l  

s s p e c t s  o f  t h e  hydrologic cycle. kn integr2. l  gcs.rt of  this cycle  

i s  sur face  d r s i n q e ,  

There were only t v a  n e t u r z l l y  occurr ing stream courses 

which c m l d  be i d e n t i f i e d  i n  the  study Ere8 (Figure 4). One 

strean flows off the northwest slope of !bunt Nerton m d  

discnsrges  i n t o  Coles 3ay, Another n a t u r d  stream f l o m  south 

from the  Lrcimore Golf Course and dischi rges  i n t o  Coles S a y  also. 

. These strems a r e  in t e rmi t t en t .  Also s e v e r t l  drzirizge ditches 

have becn constructed i L i  the  krbore 3esiCientirJ zrez so t h z t  

flow 'can o c c u r  from t h i s  area to  the oce~in to  the west, The 

streams and three ditci les  v.ere rtiehsureu monthly ~ m d  hydrogrzpiis 

h&ve been p o d u c e d .  These zre ai:dys& rmd 1oce.ted i n  E 1z.ter 

sec t ion  cd lec i  Iiy6rographs. 
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T S W  HARECUR 
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S C A L E  
CONTOUR INTERVAL 50 FT. 
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SOILS 

The soils for the  Ardmore 2re2 are described i n  Report 

Iu'mber 6, of t h e  B r i t i s h  Columbia Soil Survey, 1959, by J.H. D s y ,  

I,. Fars tad and D.G. Lzird, 

o f  t he  underlying parent  s u r f i c i d  geological mzterids.  

Tne s o i l s  maps czn be an i n a i c e t o r  

Figure 5 i s  a re?roduction of t h e  s o i l s  rnzlr, o f  t he  Ardaore a r e a  

a t  a l z r g e r  sca le ,  . .  I 

. .  
. . .  . .  

. .  . . . .  

The climEte czn be described ES E ccol Led i t e r rmezn  
' ( h y ,  Fsrstku, a d  L;:ird, 1959) and re;,resent t he  f n t h e s t  

n o r t h  polewzrd t d v a c e  of  2 t r u e  Lediterranezn climste.  

Tnc s t m d c r d  194l to  1970 slverages fron t h e  ' J ic tor ia  

I r i t e r n i t i o n d  Lir;>ort  weether s t s t i o n  i n a i  ca t e  an znlnud 

p r e c i p i t s t i o n  of 856 milliIEetres, and .m average ZinFiUal 

teuperkture  o f  9.4 2.egrees Cels,ius. The absolute  extreme 

t enpera tures  measured a t  t h i s  s t a t i o n  were-l5.6 degrees Celsius 

and 36.1 degrees Cclslus ( a v i r o m e n t  Cmada, Atmospheric 

Emviroiment Service). 

data ,  V ic to r i z  In t e rnz t ionz l  i'>dr?ort, for the  yer:rs 1979 a d  

198.3, 

years. 

Teble 2 g i v e s  t he  monthly ? rec i ? i  t h t i o n  

Ttible 3 gives  t h e  aa i ly  p r e c i p i t a t i o n  d a t a  f o r  these 
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Year - 

1979 

1980 

TABLE 2 
- __ - _ _  - 

Precipitation Data Victoria International Airport .. 

_Month - 
January 
Fe b ru ary 
March 
Apri 1 
May 
June 
July 
August 
September 
October 
November 
De cembe r 

Total Precipitation i n  mm 

35.8 
157.1 
35.2 
36.8 
16.2 
14.8 
17.2 
14.0 
68.4 
87.3 
33.6 

264.3 

Total 780.7 

January 
Fe b w a ry 
March 
Apri 1 

May 
June 
July 
August 
S e p tern be r 
October 
November 
December 

123.6 . 

129.1 
73.9 
34.0 
45.6 
67.1 
22.8 
12.4 
36.4 
26.6 

245.4 
205.3 

Total 1022.2 
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GFDLOGY 

BEDROCX GEQLOZY 

The bedrock underlying the  study area consists of a 

large bs tho l i th ,  c l l e d  the  Saanich Granodiorite (Clspp, 1913) 
It  i s 8 l ight-coloured, medium grained granodior i te ,  

grsaing towerds qus r t z  monzonite and quartz d i o r i t e ,  

s i l l s  of daci'te porphjry are &so present  i n  this u n i t  

bxtensive 

(xul le r ,  1975) ,--- ( c ~ C  .':.e'- - ;* --.. i, . . .  * . - $ , , r ( ' , *  . . - : . .  . ,.,.,( .. 
e ?  . \  

The Samich  ba thol i th  i s  assoc ia ted  a i t h  the minor d i o r i t e  

and g r a o d i o r i  t e  9orphyrites.  These occur p r i n c i p d l y  i n  the 

form of ayires (Cla73, 1913). 

The g r a o d i o r i t e  i s  very s e l l  exposed d o n g  the snore of 

tile stuciy hre2, where i t  i s  E;rez;.tly jo in teu  m d  f rzc turec .  

f:,,;,e.ndix 1 i s  shore l ine  geology n o t e s  far the s t u w  areti. 

Figure 6 i s  ii ma$ shoving the '70 observation p o i n t s  for t h e  

sho re l ine  geology n o t e s  a i d  also disp lays  t h e  dykes observed 

a n d  s t r ikes  arid d i p s  of mnjor jo in t ing  u l d  f rkc tur ing .  

\ .  

C l q q  (1913) noted t h z t  ~ l l  of  the i n t r u s i v e  rocks were 

greht ly  jo in t ed  =id f rac tured ,  but i t  was only the  Saanich 

g r m o d i o r i t e  t h e t  h a s  r egu lz r  and large j o i n t s ;  although z l l  

of t h e  b a t h o l i t h  rocks are bmicen by joints vdiich have & 

p e r s i s t e n t  north-south s t r i k e ,  He s l s o  notea t h e  rocks hzve 

been more o r  less sheareci, o f t e n  gre;;tly, develoning wide shear 

zones axd these usua l ly  corres?ond i n  s t r ike with the  f o l i s t i o n  
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and have, therefore ,  6 general northwest-southeast s t r i ke .  

Transverse f r a c t u r e s  a lso  occur along which more or l e s s  

movement has tsken plsce,  

SURE'ICILL GEOLOGY 

For t h e  x o s t  3irt, i n  the study s rea ,  the  s u r f i c i a l  

depos i t s  are th in ,  comonly less  than ?a f t ,  thictc, This 

cijl be observea bjr s h d y i n g  the  iso7zch map o f  the  su r f i c i t i l  

de2osits (Figure 7). 

well d r i l l  l o g s  on Table 1. 

t h i s  r n q  KS preatred f'roffi tne mte r  

T:ie iso2zch uar, sliov:s readi ly  i; bedrock chmnel  

extendii,g from the  head o f  Coles 3ay m d  t rending nor th-emt  

from there, t o  an unknovm distance,  From t h e  borehole dslta 

i t  i s  knom t h e t  i n  3leces t h i s  chamel  floor i s  covered with 

b d e y t n  of  over  8Q f t .  of  overburden, 

Along the shore-line i t  was found t h a t  comaonly the 

d m o s i t i o n  was clay over till aver  g r m o d i o r i t e ,  Often the 

till l k y e r  i s  missing though, This till would be the  Cordovh 

T i l l  which Clzop (1913) and H a s t e &  (1967) hEve described as  

it buff t o  yello-xish s m d y  till found ly ing  d i r e c t l y  upon 

bedrock or i n  bedrocv crev ices  and deFressions. Iia1steE.d 

(1967) suggests  tr iat  t h i s  u n i t  mzy reqresent  the  e a r l i e s t  

g l ac i c l t im  of the are&, 
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Inspecting 

the sequence: c l q  

- - _- _ _  - _. __ __ - - - __ _-_ - 

the schedule of wells (Table 1) shows that - 

over till over granoaiorite with the till 

missing at times i s  cowon to much of the area, the p icture  

(figure 8) i s  a good exanple of t i s  sequence. 

V' .... .. 
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CLAY 

GRWO 

Figure 8 Shore-line p i c t u r e  shov.ing 

the  comon geologiczl  sequence 

clw over till over g r m o a i o r i t e .  

0 I '0 I '  7 'L 



. .  . . . . . .  . .  

. -- - -. .. - ....... - - - .- . . - . ......... ... ._ . . . . . . . . . . . .  .- _. .. - .- . . . . .  . . .  
I-:.. '. 
I .  . 

. .  
. ._ 

I---'- 

............... ._ .- ............. . .  . . . . . . . .  __ . - _ _  .................... ... - . . . . . .  - .  . 

HY DRO GEOLO GY 
- 

. Hydrogeology r e f e r s  t o  the  kppl icat ion of geologic 

concepts to  t h e  understanding of hydrologic phenonenz, 

Determining the hydrogeology of an &quifer c o n s i s t s  of 

determining t h e  geologic con t ro l s  of i t s  hydrologic behavior, 

Xore spec i f i ca l ly ,  this involves  assessing t h e  r e l a t ionsh ip  

between the  geologic c h a r a c t e r i s t i c s  of the  aquifer and (1) 

the  hyciraulic n a t u r e  of t h e  aqu i f e r  (confined or unconfined), 

(2) the reg iona l  v a r i a b i l i t y  of i t s  hydraul ic  ? roper t ies ,  

(3) the associate;  flow systeu,  and (4) the  q u s l i t y  o f  i t s  

ground water, 

''' 

Fresh w a t e r  i s  i n  contbct  with etirth ma te r ids  from 

t h e  monent i t  strikes t h e  l i t hosphe re  i;s prec ip i t a t ion .  Some 

of. t h i s  wster i s  l o s t  by evapor t rmsp i ra t ion ,  which i s  doverned 

i n  p a r t  by t h e  na tu re  and t o p o g r q h i c  expression of e a r t h  

mater ia l s ,  The r e l a t i v e  mount  of water t h a t  enter ,  are stored 

in ,  ana leave tne  surfzce,  so i l ,  and groundwater r e s e r v o i r  

also de9end. u?on the chs rac t e r  o f  s o i l  and rocks (Cooley, 1972). 

many igneous rocxs i s  Coverned by heterogeneously d i s t r i b u t e d  

zones o f  seco~idsrjr ?or=,si  t y  anci peme;ibi l i ty ,  
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i n d i c a t i o n s  are t h a t  most of t h e  wel l s  i n  the  Ardmore area are 

completed i n  f au l t ed  and f rhc tured  granodior i te  bedrock, The 

product iv i ty  o f  such wel l s  degends on the  s i z e  snd frequency' 

o f  t h e  f r a c t u r e  openings encountered, Since some f a u l t  zones 

contain more and l a r g e r  open f r z c t u r e s  than o thers ,  the cone 

of in f luence  eround a given well i s  no t  c i r c u l a r  but has the 

/J' '- . 

shape of  some type of e l l i p s e  t h a t  i s  determined by t i e  f r a c t u r e  

pa t t e rn ,  

mw n o t  a f f e c t  one another while a well some d i s t m c e  a x i y  

a o n g  a f r a c t u r e  zone m z y  be alfecteci, 

i n t e r f e r e n c e  depends on the  loca t ion  of  wel ls  i n  r e l a t i o n  t o  

t h e  f r a c t u r e  systeris, 

%cause of  th i s ,  two producing wells c lose  together  

Tinerefore, mutuzl well 

Figure 9 is L o i c t u r e  t a m  along the shore- l ine it 

Coles 3ay arid shorn secondsry poros i ty  i n  the  g r m o a i o r i t e .  

Groundwater discharges a t  F-3 i,g,p,m, from this f r a c t u r e  i n  

the  winter months, 

Fig, 9 Secondary 

Pernehbi l i  t y  i n  

, Grmouio r i t e  Along 

Shore a t  Cole h y  

Indian Reserve 
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One of t h e  c h a r a c t e r i s t i c  features of t h e  permeabili ty - 

of  c a s t a l i n e  rocks is the general  trend of permeabili ty 

decrease with de2th (Freeze). 

L e  G r a d  i n  North Cgrolina m d  Summers i n  %'isconsin &S ver i fy ing  

t h i s  q u a n t i t a t i v e  r e l a t i o n  between depth snd w e l l  y i e l d  i n  

cryst; l l ixie rocks, H e  mentions t h a t  f rhc tured  c r y s t z l l i n e  rocks 

are l e s s  r,ermeGble a t  g r e a t e r  degths becsuse stress v z r i a t i o n s  , r  

' F )  ', ' that cause f r h c t u r e s  are lz rger  and, over  geologic time, occur r 

more frequentljr  near  t h e  ground surface,  H e  further s t a t e s  

thLt f r a c t u r e s  tend t o  c lose  a t  de?th beckuse o f  verticz.1 and 

l a t e r d  s t r e s s e s  imposed by overburden loads  and llLocked-lnv' 

h o r i z o n t d  stresses of t ec ton ic  o r i g i n ,  but rocks mt in t a in  much 

o f  t h M r  b r i t t l e  character  t o  depths of  severk l  kilometers,  so 

f r a c t u r e  p t m e z b i l i w  ciin the re fo re  e x i s t  t o  g r e a t  d.qth. 

y i e l d  

Freeze mentions studies by 

i -  

In  the  f-rdinore zrea 2 study v;as made, us ing  tie schedule 

o f  wells i n  Table 1, of thehfrom t h e  g r a o d i o r i t e  f r e c t u r e s  i n  

13C) f o o t  de?th r a g e s .  From t h i s  da t a  tw g r m n s  (Figures 10 

a n d  11) were d ram.  

. 

Figure 13 i s  a g r m h  a r z m  f o r  the acc-mulz ted  y i e l d  

( in  i,g,3,r3.) from fractures f o r  ezch 133 f o o t  de?th r z q e  

3metrated by the  wells, and Figure 11 i s  a grapn of t h e  zver6ge 

y i e l d  obts ined from each 193 foot  deDth r a g e .  These g r q n s  

show t h a t  the y i e l d  increast .s  f o r  each 130 f o o t  degth r a g e  to 

390 f e e t ,  I t  tiier, ac-crezfstls, but not  t o  l e s s  tlxn t he  f i r s t  

130 f t ,  acFth r a l g t ,  'The r a g e  509-700 f t .  shows the  l h r g e s t  
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wzter enter ing  t h e  Bells,  but t h e r e  are f e w  wel ls  

t h i s  r a g e  so i t  i s  n o t  c e r t &  if this would be 

r ep resen ta t ive  of t h e  whole Ardmore a res ,  

Figure12 i s  a grsph of  t he  accumulhtive y i e l d  of two 

deep wel l s  i n  t h e  Ardaore ares and tney both shov; this l z r g e  

i n c r e a s e  i n  y i e l d  with depth, 

From t hese  graphs i t  would appear t h c t  t h e  ?exmeability 

of  tile c r y s t d l i n e  rocks i n  t he  A r b o r e  a re& are increksing v;ith 

depth, a t  l e a s t  t o  703 f t ,  but f u r t h e r  da t z  i n  the  dee?er r v l g e s  

are required t o  v e r i f y  t h i s  phenonent, 

S a v e p l a n e  does sts te  t h a t  tne depth of f r a c t u r a t i o n  is 

usually less thm 309 meters (morox. I.039 f t . )  but can extend 

to 6,000 meters (i33rox, :'O,OC)O f t , )  dee?, H e  f u r t h e r  s t s t e s  

t he  cie,;ree of  f r s c t u r a t i o n  mzy increz.se with der>th under 

conriition of  continueu u ? l i f t  ailti e r o s i o n d  unloLding. 

(Ezuve?lme, 1~1). 

f 

I n  3rouc-?s te r  S tudies  i t  mentions the  ae?th to  which 

f r z c t u r i n g  extends depends on the  o r i g i n  of  t he  f rhc tures .  

Fau l t s  mzy bc deep, a d  some f a u l t s  m ; y  even p a s s  through the  

e n t i r e  thickness  of  t h e  e k r t h ' s  crust .  Jo in t s ,  on the  o t h e r  

h a d ,  , ~ a y  only p e m i t  inovment of  wzters t o  d q t h s  of  s h u t  

130 meters  or l e s s  (aromn, 1977)- 
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TRANZ~IESIVI'I'i OF T E  BZDROC!I Ar,iTIFFI? 

The coeff ic ier i t  o f  t r a s n i s s i v i t y  o f  an aqui fer  i's t h e  

ra te  st vi%ich wRster w i l l  flow through ti v e r t i c a l  s t r i p  of the.  

aqu i f e r  one f o o t  wide-ana extending through t h e  f u l l  s z t u r a t s d  

thickness,  under 8 W d r a u l i c  g r a d i e n t  of 1.0 or 100 per  cent 

(Groundwster a i d  Yells, 1966)- 

. -  
........ '. 

Values of t h e  c o e f f i c i e n t  of t rznsmiss iv i ty ,  T, r a g e  

from less  than 1,000 to  over  1,039,000 gallons p e r  dcy per  foot. 

An aqui fer  whose t ransmiss iv i ty  i s  l e s s  than 1,039 c m  supply 

only enough m t e r  f o r  domestic w e l l s  a d  t h e  l i k e ,  !*here t h e  

t r z n s l i i s s i v i t j  is on tne o r d e r  o f  10,000 or more, vie11 y i e l d  c m  

be adequate f o r  i n a u s t r i z l ,  m n i c i p d .  or i r r i g z t i o n  purposes 

(Groundmiter a c i  ?:!EUS, 1966) , 

T r a s n i i s s i v i t i  v z l u ~ s  for two wel ls  v;hich hzd i ) i l ~ ~ ~  t e s t  

a z t z  avd1;ble viere c d c u l b t e d ,  figure 13 a d  Figure 14 are 

arawdom grr-,phs of  ttiis dz ta  m d  t r znsz l i s s iv i ty  v d u e s  of 

c"71 C. 2.S gpdl f t .  to 4.2 3.S. gnd'ft .  i&ere obtsined, inciicEting 

wells  v;iiich s.re only tde.qaete f o r  domestic purposes. These 

a r e  l i k e l y  re?resente t ive  v d u e s  f o r  t he  bedrock i ~ ~ E l l S  i n  t h e  

Ardmre ares as t h e i r  re?orted yielcis of 2 i.g.D.m. znd 79 i.g,?.rn. 

covers tiie reported y i e l d  rmge o f  t h e  bedrock w l l s  re?orted.  

The t r a n . m i s s i v i t y  vzlues  a r i v e d  &t m z y  no t  be v a i d  for 

tiie Arduore a rea  h s  t he  s tud j  of  t h e  hydrogeology of f rac tured  

aid f i s s u r e a  rocks d i f f e r  grei;tly f ron the  stddjT o f  f r iab le  

rocks with i n t e r s t i t i ; l  norosity,  In  t h e  study of hydrogeology 

. \  
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3 d i t c h e s  were ne isured  monthly over  8 two yea r  qeriod. These 

ace loca ted  on E lnsp o f  the k-rdmore zrea ( f igure l5) .  ATpendix . 

2 I s  the  s t r e a  flovc d k t i  obtzined during 1979 a d  19b3. The 

hydrographs f o r  the streams and d i t ches  (Figures  16-20> show 

i c t c n i t t & t  runoff, with l a r g e  flows i n  the winter nonths 

of f r iab le  rocd aqu i f e r s  w e  msy begin with tne measurement of 

poros i ty  and permeabili ty on h s n c l l  volume or" rock, the resul t  

of which can be ex t rapola ted  to t h e  whole aquifer ,  but i n  the 

study of f rhc tured  and- f i s su red  rocks where the openings are 

wiaely sepzrated,  i t  may be necessary to change s c d e  from 

cubic deciroetre of rock vdth i n t e r s t i t i a l  poros i ty  to  s. cubic 

hec toue t re  o r  cubic k i lomet re  of  rock with f i s s u r e  poros i ty  

(Brom, 1977). 

Emveplzne mentions t h a t  macroscopic and microscopic 

laws governing the groundv.iter motion i n  f rac tured  mediz are 

comnlex, i n  p a r t i c u l a r  beczuse of  t h e  frequent  add i t iona l  

heterogenei ty  of  the rock m a t e r i a ,  and e.re l a r g e l y  unknom. 

UD t o  now, i n t e r p r e t a t i o n  neth0d.s deri;ied fsr ?omus rnec3.E 
<,. ' 

have becn used v i t h  more or l e s s  success, lezding very o f t e n  

to  erroneous resul ts  (Szuveplae ,  1961)- 

6s mentioned ehr l ier  i n  this r e p o r t  2 streams and 
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when the mhjor p r e c i a i t h t i o n  occurs, and except for f 1 creek 

i n  1980, they are Cll dry during much of the  summer and fa1 

when a wi te r  deficiency o c m r r s  during the i r r i g a t i o n  seLson 

extending through .June, J W j  and August. 

S i x  observat ion me11 l o c a t i o n s  &re shom d s o  OE 

Figure 15. €?ydrogra?hs f o r  these  s i x  v;ells a r e  prepzred 

(Figures  21-26) from t h e  autombtlc recorder  grc7hs. 

A well hydrograph, l i k e  8. s t r e =  hycirogrqh, f l u c t u a t e s  

--< I.* 

i n  both ii long a d  shor t  term sense, The f luc tua t ions  recorded 

t e l l  sorrething & b u t  rech&rge rhtes, dischhrge rates, zld t he  

n e c h a i c s l  > r o p e r t i e s  of t he  aqu i f e r  and t h e  m s t e r i a l  overlying v ' .  

i t  (Cooley, 1972). 

Ojservation s e l l  $240 (Figure 21) snd  PIz ,:i."g (Figure 22:: 

are s i t u a t c e  s i t  2 high e leva t ion  i n  t h e  Ardmore mea. These . 
wells are s i t u a t e d  i n  a groundwater recherge arez, vihere that  

?ar t  o f  t h e  r a i n  and snowf211 i n f i l t r s t e s  i n t o  the ground and 

p e r c o l a t e s  dovmv:srds z n d  recharges the  area's groundvater. 

can be observed b e s u t i f u l l y  on wll #240 which has  dz i ly  
t h e  

p r e c i p i t a t i o n  graahed below.lc.!ydrogra>h. 

respond almost immediately t o  any heayy or extended rainfz.11. 

T h i s  

Both of these  v k l l s  

The hydrograph f o r  obssrvs t ion  well gSS8 (Figure 23} 

shows a marked 33 f t .  d r o p  i n  groundwater level during the  tw 

periods o f  ?um?ing on E 586 f t .  i r r i g e t i o n  ~€11, a r i l l e d  hlso 

i n  fractured g r m o a i o r i t e ,  which i s  locs t ed  :,ti93 ft. southecst  

of this observ;tion well, Tijc! i r r i g s t i o n  well a d  mbjor zone 

o f  p m g i n g  in f luence  i s  shom on Fic>Turcl5. After a l o x i x g  for 
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a X q g  of 24*'hours i n  t h e  response curve one n o t e s  a s t r i k i n g  

c o r r e l a t i o n  with t h e  pumping per iods  and the  shut  off 2erlods 

recorded for  the i r r i g t i t i o n  w e l l  and ? l o t t e d  on t h i s  hydrogra?h. 

Observit ion well $241 (Figure 24) shows far l e s s  dec l ine  

i n  w t e r  l e v e l  durin, t h e  s m e r  of 1980 than 1979, 

i s  aue t o  1979 being a uuch drier s m e r  tnen 19W ( see  Table 

2 iind S), but i t  m a y  hijve a l s o  been e f f ec t ed  by the  pumping ot' 

the i r r i g a t i o n  vie11 i n  t h e  sumer o f  1979, -i;iiereas, t h e  i r r igz-  

t i on  ne11 V , E S  ximoeci f o r  only a shor t  qe r iod  during July a d  

August 19b0, ijuring the  swxner of 1979 the whter l e v e l  i n  t h i s  

w e l l  declined inslch m o r c  then the  summer of  19t3C), If the 

i r r i g a t i o n  a e l l  ;as cms ing  p r r t  of t h i s  i t  could be very 

i q o r t m t  to t h e  suxi iv is ion  t o  the ves t  of  obs t rvE t ion  v e l 1  

This l i k e l y  

$'fLil a s  ssl t  v t b t e r  in t rus ion  c m l d  occur a s  c" re-c.ult of fu r the r  

reduction of  water l e v e l s ,  
v v  

Observation wells $265 (Figure 25) a d  4366 (Figure 26) 

&so are e f fec t ed  oj: the  pumping of t h e  i r r i g a t i o n  ~ ~ 1 1  ma 

ver i fy  t h o  L r j o r  zone o f  pum?ing influence 6 s  extenciir-g t o  tne  

coast .  T h e  w a t e r  l e v c l s  i n  these  tra observ2.tion v d l z  give  

eviuence of' a f z u l t ,  or major zone of f rec tur ing ,  being p resen t  

iis the  w t e r  l e v e l s  z m  q-Jite d i f f e r e n t  (ie: when v x l l  +E66 flons 

one c a  observe on t h e  h jdrogr2ph t h i t  v x l l  $f:d5 has ;i stiter 

l e v e l  of  over 3 meters DelDVi grounc! l e v e l ) ,  

p i c tu re  of  t h e  ,eogrz?hicsl  s e t t i n g  of these  tvo ~ ~ 1 1 s  .md i t  

c m  be observe6 t1 i i . t  v:ell $%5 i s  tit a s l i g h t l y  l o w r  e leva t ion  

Figure 27 i s  i; 
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and o r d i n a r i l y  t h i s  would l e a d  one t o  be l ieve  t h z t  t he  water 

l e v e l  in the r;sll would be c lose r  t o  ground sur face  than the 

w e l l  wi th  a h igher  w e l l  head elevht ion,  This phenomena a lso  4 r' 

occurs  vrith wells i n  tilie a rea  of  observst ion # Z 4 1 m  

08s. WELL 66s. W ~ L L  
2 c c  2 L C  

FIGURE, 27 

The develognent o f  fzults  i n  com?ressionzl &reas couon ly  

r e s u l t  i n  r e s t r i c t e d  zones of reduced gerrieabili ty a d  i n  &reas 

of t e n s i o n t l  stress o3en f r h c t u r e s  may develo:, through xliich 

xater czn uove ( 3 r s D 7 ; n ,  1977). by dis3lExement of  ?ErmeEble 

form;;ltions, f a i l l t s  corn:lionly uecome hycrolodic wundzries of 

squ l  f er s, 

Y 



. . . . . . . .  . . . .  . . .  -.. . . . . . . .  . . . .  . . . . . . . . .  . . . . . .  . . . .  . - - I . . . . . .  

. .  
. -  - . -  . . 

.... .. ..- .~ . . . .  - .  . ..... ..... 

.. - ........ . . . . . . . . .  . . . . . . . . . .  . .. -43 ..~ -1:. .- . .  . . . . . . . . . . . . . . . . . . . . . . . .  

-. .. . . . .  ...... - ..... - 

When rock masses are subjected to compressiond o r  

. . . .  

shear stresses, good j o i n t  s y s t e a s  may develoa 'but these Ere 

more l i k e l y  t o  be f i l l e d  wi th  fine-grained fragmentel  msterisl 

which w i l l  n o t  s t o r e  o r  trsnsrnit water t o  my exten t ,  In  some 

rocks such gouge-fil led j o i n t s  m z y  a c t  as boundaries, 

Fau l t  zones, major o r  minor, m s y  serve as condui ts  for 

free mvunen t  of  water, o r  they m s y  serve  as 2 Gzlrrier for 

cross  uovanent of wster when they &re rnzr6ea by a. t i g h t  gouGe. 
, .  * j ;,tic 

X,"r;rised vsrih. t ions i n  the  h e i g h t  o f  the  w t e r  tilble i n  wel ls  on 

o2pos i te  s i d e s  of  f a l t  m z y  p r o v i t e  sn i r , s i g h t  i n t o  the  f a c t  

t h a t  in?ermesble gouge i s  ?resent ,  Observktion ii~ells ~ 2 6 6 ,  2.66, 
~ 

and showed mbrked var iEt ions  i n  c a t e r  l e v e l s  =id high 

i c l c i n g  v:clIs Ere zss3ciz.ted y . i  t h  the  Z Y C E  I*hich xurtker 

c o n f i m  E f e u l t  mcy DE' 3resent. ?igure 28 i s  a cross-section 

(A-k ) drzvn through the  A r b o r e  are2 m d  i t  s h o w  U-I ncrkedly 
1 

these v a t e r  l e v e l  chmges e t  tl-,e no r th  end o f  t he  Ardwore area. 

The well l och t ion  mzp (FiL'ure 2 )  shows the  l o c a t i o n  of  t h i s  
1 I 

cross-section ].-A , 



As t h e  w s t e r  l e v e l s  seasonally change apyrox,-20 f t .  and-the- 

l a r g e  i r r i g a t i o n  w e l l ,  shom on f i g u r e  15, e f f e c t s  viells i n  the 

north p a r t  o f  the  krduore area i t  was decided that  a winter- 

spr ing potent iometr ic  m q  should be constructed,  This mzp 

- shows thct  t h e  wzter lcvels general ly  conform t o  the surfwe 

to?ograghy, 

I '  

The water t a b l e  or the piezometric surfEce, as  def ined  

by the  l e v e l s  a t  which water s t z n d s  i n  wells, s lo?es  i n  t he  

general  d i r e c t i o n  o f  groundwater ffiovement, The s lo7es of the 

wster-table o r  qiezometric sur faces  zfford some clues,  therefore ,  

concerning the  ne tu re  n o t  only of the water movement but d s o  

of the aquifer, A steep gradien t  B S  shom on t h e  map 3regared 

(Figure 29) of  the  potent iometr ic  sur face  i n d i c a t e s  low 

9 e mi t E bil i ty , 
1 

Cross-Section $.-A (Figure 28) snovis the high v.:ater l e v e l  

as we11 i s  the  low w t e r  l e v e l ,  One can observe a t  ebch end of 

the cross-section t n k t  the 101:. water l e v e l  i s  n e a -  sea. l e v e l  i n  

the sumer. S a l t  w t o r  i n t r u s i o n  could become a aroblem i n  
I .  

h t . 6 4  .' 

t h e s e  arehs if s d a i t i o n d .  groundweter v i t h d r s w l  occurred i n  the  

hreas  or during a drought year ,  

. . .  
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The hydrochemistry is an i m p o r t a t  cons iaera t ion  i n  

the  evaluat ion of the  groundwhter resource of rn ares, The 

water q u s l i t y  c h a r a c t e r i s t i c s  n o t  only d i c t a t e  the s u i t a b i l i t y  

of t h e  waters for use but &lso can be useful i n  es t imst ing  the 

gene rd .  groundvi;ater flow p a t t e r n s  ( N I ,  1977). 

As t n e  waters oercol t i te  through t h e  rock, they are 

s’iibjtct t o  a series of continuous r e a c t i v e  processes  Rhich tend 

t o  chanGe tiieir c h e n i c d  conposit ion,  These c h a g e s  e i ther  

con t r ibu te  add i t iona l  ions or r a o v e  them depending on the 

chemical reac t ions  which a r e  icvolveci. For i n s t znce  tne  

gromdvzter  i n  the recherge  area of Ardmore hcs  E b i c c r b n z t e  

chzrkc ter  vd!lile t h h t  i n  the lovier ciizciii.rge z r e s  hF.s ir m r e  

chlor ide  c m r z c t e r ,  

c 

sK.T3TJTNG ! ~ ~ ? O C ~ . ~ 7 J ~ ~ ~ ;  J..”(D !-:JF.Cf ?.yF 

A. t o t s 1  of 38 w t e r  samoles w r e  col lec ted  fron v:ells 

i n  t h e  Ardnore ere&, 3 were smplei  i n  Oct, 1979 m d  2,5 t:ere 

saap1e.d i n  Se?t, of  1360 t o  e s t a b l i s h  the chailicirl chsrzcter-  

i s t i c s  of t h e  grounavater. These \“;ere all sent  t o  the  Z i n i s t r y  

of Environmmt, h v i r o r m e n t a l  La.borr=tory ;t t h e  LJniversitjj of 

Z r i t i s h  Columbia, The r e s u l t s  o f  the w t e r  a z l y s e s  z r e  

presented i n  k??:,nciix 3, 
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I n  addi t ion  187 wel ls  were t e s t e d  i n  t h e  f i e l d  f o r  

conduct ivi ty  and sodium chlor ide  content. 

test  r e s u l t s ,  

Table 5 g ives  t h e  

For the conciuctivity readings 6. Bechmzn REI 3 Solu 3ridl  

with s p e c i f i c  c o n d u c t a c e  s c a l e  r a g e  of  6,090 micromhos/cm a t  

a re ference  temp, of  25 degrees C,, was used. 

c*,-,- 2 1,-- 

To mezsure the  

sodium chloride content the iiach Cheuical Conpznies godel CO-52 

WR k i t  was used. The sodium chlor ide  content of  the wster i n  

m g I 1  was found by mult iplying the  number of drops hdded by 12.5 

and so t h e  r e s u l t s  'are only as zccurate  e s  12.5  p.m. 

Saapl ing procedures cons i s t  of having the  ovner ?ump 

the  well f o r  a shor t  while t o  ensure s f r e sh  sample; 

were taken from wells  vhere ii w t e r  sof tener  could no t  be 

bj -p a s sed. 

d 

No sa rq le s  

A s a q l e  is considerea E S  being ' representa t ive  of all 
\ t he  f r a c t u r e s  in te rsec ted .  

sent  to  t h e  Z n v i r o m e n t d  Lzb. rc 
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These cheniicsl p i e  diagrams are constructed on the  

hydrochemistry map (Figure 30) and c m  be i n t e r p r e t e d  as 

calcium mhgnfisium bicarbonate w t e r  with is minor zone of high 

ch lor ides  i n  the toe  of the ?eninsul&, 

d r a m  on the map which rnw d i l i n e a t e  fmlts  beccuse of chmges 

i n  wtiter cnmistrqr i n  the south end of t h e  m m  neiir the toe of  

t n e  peninsulz,  and b e c a s e  of  c a t e r  l e v e l  chznges and l i r g e  
a‘.; 

y i e l d s  recordec a t  t h e  n o r t h  pa r t  of t h e  mslp. 

y i e l d s  then usuzl &re z l s o  zssoc ia ted  with t h e  southern l i n e .  

Tw l i n e s  have been 

Some larger 

The ?ro?c-rtjl o f  wiiter to  conciuct a e l e c t r i c  current  is 

related to tile t o t d  dissolved s o l i d s  the  vieter contcAns. Pure 

d i s t i l l e d  w t e r  i s  i; 9oor e l e c t r i c a l  conductor, bdt t h e  aciuition 

of  smdl ;uiounts of s o l i d  m;:terials t h E t  read i ly  i o n i z e  mcke i t  

conductive . 

. . -  -_. 
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Conductivity values f o r  the 167 w e l l s  tested i n  the area 

have been use6 to  prepare a confiuctivity isocon mz?, o r  l i n e s  

of equal conductivity,  (Figure 31)- This mEp, as expected, 

shows t h e  grouna-iui3ter conauct ivi ty  as being general ly  much lower 

i n  the recnbrge m e a s  and becoming progressively higher towLr6s 

trLe discharge a r e a ,  There are three areas along t n e  coes t  

v;klere the  conductivity r ises  above ?OO/mhos/cm, a d  l i k e l y  

these  are a sign of  salt-wvater i n t r u s i o n  occurrinG, 

O f  i n t e r e s t  is the  low conductivity resdings t h z t  occur 

oeneatk. t h e  beurocx chuinel t h b t  extend f r o m  the m a d  of Coles 

i3ay a n d  trends nortL-ezst and may be bssocihted v i t k i  t n s  much 

thicker overburden there, 

The ha.cir K i t  usea t o  measure t he  sodium ckdoricie of the 

fielci s a i ~ ~ l e s ,  actu;l ly t e s t s  f o r  chloride but e+ressts  i t  i n  

m g / l  socii-&, ciilcJri6e. 

Ciiloriue i s  :>resent  i n  igneous rocks but on the  wliole, 

igneous rams &?Dear to be b a i n o r  source f o r  tiie ch lor ide  

content of  n;turLL waters (liem, 1953)- 

su-mergeci by tLc st;- h t t j  t i n e  a f t e r  t h e i r  formtition, they a r e  

:%en ?orous rocks a r e  

iupregnctea 15 th soluble  s a l t s ,  
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Chloride is presen t  i n  ra inwater  i n  concentrzt ions of an 

a-vercge 3.0 x y - m ,  (Ha, 1959) and chlor ide  i s  presen t  i n  d l  

nbturzl  waters, although i n  m a y  a reas  t h e  moun t s  are = a l l .  

,%ciium Chloride vdues f o r  the 187 wells tes ted i n  t h e  

area hnve been used t o  arepare a sodium chlor ide  isocon mzp, o r  

l i n e s  of  e q u d  sodium chlor ide  concentrz.tions, (Figure 32) , 

From t h i s  mar, one c m  r ead i ly  observe t h a t  i n  the 

rechsrge tirezs, high ground i n  Ardnore and U t .  Zewton .webs,  t he  

groundvater i s  1011: i n  sodium chlor ide  content,  exce?t for one 

momelaswe l l  on 3radley Dyne R a ,  t h s t  c m ' t  be ex?lhined a t  

t h i s  t i m e ,  

sreas the s o a i - u  cb ior ide  content  slovily p i c k s  up s o d i m  aid 

chlor ide  ' ions  and grkciu?.lly becoue: more sa l ine ,  

t o  ?ick u p  s z l t s  axd o t n e r  a i sso lved  ions i s  g e n e r d l y  E very 

slow process 3br t ic l i lz r ly  i n  ro.cir, such ES the  g r m o d i o r i t e  

bearock thst m d e r l i e s  t h e  k r b o r e  Ere&, 

As t h e  groundwtiter moves 8.v;a.y from these recharge 

This tendency 

I n  t h e  rechzrge a rezs  the  groundwter  hhs a. lov.: sodium 

For e x m p l e  .an 670 f t .  cnloricI1e content even et gren t  d e t h .  

dee? w e l l  ($6 ne l l ,  R.3!;;, Sec.7) has o r ~ l j  z chlor ide  concentra- 

t i o n  of 9.8 rcg'l and most of  t he  viater e n t e r s  t h i s  well i n  t h e  

bottoin sect ion,  

_ -  

"hire&; 2ree.s sl-.lng tlie cos.st s h o ~ ~  &reas of  SoiiUra ch1orid.a 

content  over  199 p,3.am, and t h e  a r e s  b t  t he  t a e  of' the pmin.sula  

i s  movm t o  be over 1,009 ?.;3.m, 

sd t -v ia te r  in t rus ion .  

Tiiese are Lll l i k e l y  areas o f  

The metis of over 100 p,p.m, souiurn - 
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chlor ide  loca ted  in l end  a r e  not produced by sa l t -va t e r  i n t r u s i o n  

and are l i k e l y  produced from waters t h a t  hEve travelled through 

long'flow pztths and to g r e s t  depths and picked uy edciitional 

sodium 2nd chlor ide  ions during this longer  residence time, 

It  i s  a l s o  possible that some l eaching  of marine sedimentary 

de2osits occur. ( ie :  V ic to r i s  clay), 

the Peninsuls (north-east)  i s  en m e a  v;hich at f i r s t  vould 

ay3ea.r t o  be sd t -wa te r  i n t r u s i o n  associbted with the  s a l t -  

water i n t r u s i o n  problem a t  the  toe, but on c lose r  inspectibn 

i t  doesn't arJ.3ez.r to b e , a s  some of the  wells cio i iot  go to  a 

de?th t h a t  w o u l d  p u t  them to sea-level,  

associLted deep flow paths  a r e  involved here,  

J u s t  bzck from the  toe  of 

P o s s i b l y  a f a u l t  a d  

There were only 4 wells tes ted  in the Archore trez t h a t  

exceeced tne chlor ide  c r i t e r i o n  of 253 mg/ l ,  

the h igh  ch lor iae  content t n  a l l  these  wells ameirs  to  be 

sa l t -vs t e r  i n t rus ion ,  as they are 211 n e i r  the cosst ,  

Tine rezson f o r  
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T h i s  hydrogeologic r epor t  on t h e  Nation21 To?ogra>hic 

Series Ea? 923-063-2-3, commonly knom BS the Xrdrnore a rea  wtis 

. undertaken cis p n t  of t h e  hydrogeologic m&p a d  groundwater 

r epor t  being cu r re i i t l j  p repared  by E,G, Le Breton, Senior 

f .>dro<eologist  w i t h  tiie hyarology Section of the 3.C. U n i s t r i  

o f  Znvironment, 

- _  

! 

I t  i s  concluded t h a t  one aquifer is present,  f r ac tu red  

g r m o a i o r i t e ,  &S the sources from t h e  overburden i s  minor a d  

t he  y i e l d  from IAich i s  c o u o n l p  l o w ,  

Beczuse of structura.1 inf luence  tile cone of  in f luence  

around 2 given well  i:. n o t  c i rcul t i r  but hes t h e  shE?e of some 

t y ? e  of  E l l i ? s e  tke t  i s  d e t e c i n e d  bjj the  f r a c t u r e  pa t t e rn ,  a 6  

zones of h igh  y i e l d  w i t h  wel ls  u3 to  100 g.2.m. a d  v;ith a knovm 

y i e l d  of  250 g-5.m. from a nearby Eel1 on an zdjacent mzp sheet  

occur,  

The recharge i s  from l o c a l  p r e c i p i t a t i o n  a d  grounavzter 

roovenent i s  from h ighe r  arets  to  lower tress, t h i s  i s  confirmeci 

by @torn;tic wa te r  l e v e l  m d r o g r q h s ’  and by the cliF;ngs i n  viater 

qua l i t y  from bicarbon:>te to  s. more ch lor ide  ty?e m t e r .  Ground- 

w te r  q u d i  t y  m&y be described a s  czlcium-magnesium bic;rbon;te 

vvith i; minor mne o f  h i g h  ch lor ide  i n  the t oe  of  t h e  peMnsulG. 

Basical ly  tile quhlitjr of groundivater i s  excel lent ,  but  a f e w  

wells  near tiie shore shov, ch lor ide  content t h a t  exceed the 

. . . . . . .  5 I . ,  , L  H‘ (. I f  5 . s t . -  (* 

stadarcis  alC this i s  l i k e l y  due t o  s a l t - w t e r  encroachne.nt 

occxrring, 



. . .  . .52 . . . . . . . . . . .  

. . -. ........ . .  ... .- . .  .- _. __. . __ ._ -. .... .. - .. . .  

- .  

* \  

:kjor  f r ac tu r ing  of  the  grenodior i te  occurs  t o  depths 

of  over  870 f t , ,  as diita shows t n z t  t he  quant i ty  of water 

suppl ied t o  t h e  wel l s  increases  t o  t h a t  denth, p G  

qual i ty ,  esDecialljj ir, t he  recncrge hress,  i s  exce l l en t  t o  

such de?ths,  

Yater l e v e l s  seesonally aec l ine  ?O f t ,  znci from whbt 

is g e n e r d l y  'mom t h e r e  i s  increased  Dotenti21 for domestic 

wr;ter su?ply development from deeper wells,  sl though temporery 

sal t -water  encroacnment may occur i n  the f r inge  e rezs  d u n g  

the coast ,  / 
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I A f l l I  ' SCllEllllLC OF VtLLS FOR HAP Sl lCEl  920.063.2.3 - _I- 

Surf. Depth t o  S u r f i c i a l  Oepth Repor- Cumulative Yir!d ( i g p r )  o f  F r a c t u r r s  
Elev, Won-pump- M a t e r i a l  t o  . t e d  i n  Depth Aangei i n  f r e t  f rom 0 to :  

I -. - 
Oepth 
(ft) 

- 
500 

- 
125 
60 
- 

RAHGL #I_ 
Sec- Well 
t i o n  No. 

5 2  

6 1  
2 

3 

6 

- 
I_ 

- 

- 
6 
6 

9 

12 
7 1  

3 
6 1  

2 

3 

4 
9 1  

2 
3 

10 1 
2 

- 
- 

- 
- 
- 

- 
- 
- 

. .  

(AMSL) i n g  Y t r .  , ( f t l  Bedrock Y i e l d  
( f t )  Leve l  ( f t)  (i9Pm) 

( f t )  

Winter 

Oct.20/76 
13.70 

180. Flous i n  ? 21 2.0 

132. t i l l  52 6.6 
133. May 1967 1-5 sandy c l a y  31 4.2 6.2 
- 

9 5-31 t i l l  
135. Oct.1965 1-10 c l a y  , 24 5.0 5.0 

I .  

700 - 
A 55-hr.pump t e s t  mas conducted on t h i s  me11 Oct. 
1974. I n i t t a l l y  the vel1 mas pumped a t  60 Usgpm 
but  a f t e r  92 r l n u t e s  the  f l o w  had t o  be rrduced 
t o  40 Usgpm. A f t e r  an a d d i t i o n a l  1600 minute; o f  
pumping the f l o w  r a t e  had t o  be reduced t o  30 Usgpm. 
S t a b i l i z a t i o n  o f  the water l e v e l  was n o t  reached 
when pumping was terminated a f t e r  55 hours. 

' .  

;. 

I . . .  :. 
67 

720 
- 

- 
100 
50 

. 5 0  

510 
26.5 
330 
60 

150 

165 

615 
116.! 

- 
- 

- 
- 
- 
- 
- 
- 
- 

1 6  I 10-26 t i l l  I I I 
146. I f l o u s  I I 27 I l t r a c l  l h i r  u e l l  uas pump t r r t e d  f o r  26 hours a t  a pump- 

i n g  r a t e  u h i c h  v a r i e d  between 60 and 70 igpm. A t  
complet ion o f  pumping t h e  mater l e v e l  mas 459.16 ft.' 

I 

I 

i . .  f . 
133. 1-13 c'lay 

145 I I 13-24 t i l l  I I 1 
1-5 c l a y  I 31 .I 3.3 I 3.3 

Y i r l d  r e p o r t e d  as adequate f o r  house* garden m d  
r tock .  

I,. 

.3 

4.0 

- 
3.0 . 0.0. 5 .0 .  

4.3 

~- 2.0 100. 
15. 20. 

- 
I 

I '  
t 

150 
205 
645 
105 

- 
- 
- 

f h i i  u e l l  vent d r y  March 1979, 80 nom ,they o b t a i n  
u a t e r  fror ncighbours. 10 

~ 70. t i l l  1.6 3 . 3  3 .3  

1 

60 

. . . . .  I .  

I .  , ..... - .  . .  ., - .--.. C..  . . . .  ..-_.. __ . . .  . i  . * :  . . . .  - b.  . . . . . . . . . . . . . . . .  - _. ... .... . . . . . . .  --. ........... - . . . . . . . .  
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LI 
:; 

* '\ 

??$~OepthlSurf. [Depth t o  I S u r f i c i r l  I Depth 

13 14-17 t i l l  
s 220 az. 0-45 clayEgrave1 45 1, 
6 290 90. Appron.80 clay 23 

7 '  195 eo. clay 25 
8 323 92. Nay31/79 0-7 c lay ,  t i l l  I3 

5 55 45. 12 s o i l  - 
6 130 34. c l a y  E t i l l  
7 36 40. 12 n-f - C Or, 

la10 7-13 s n d ,  day 
9 530 92. 25 c lay  15 

11 , 3 176 4 6 .  c lay  5 

' 

2 
20 
10 

RANGE ZW 
s 1 a7 ias. o 1 

5 1 110 30. 0-12 c lav  
3' 7 60. f l o u r  

. 

12-16 t i l l  
2 100 30. c l a y  

6 1 118 120. -"a!! 11 
2 261 1114.  t i l l  E boulders  

June 20/72 

6-29 t i l l  
t i l l  

0.4 c lay  

11-24 c l a y  l--&&~+--/-- 0-20 c lay  
I I '  I I 20-31 t i l l  

10 I 120 I 70 10 i n  winter(0-20 c lay  

1 

7 
14 

l a  

eo 
4a 
2a 

49 

29 

62 
24 

* 24 

31 

23 
20-23 t i l l  

11 140 eo. c lay  E t i l l  19 

. .  - ,. . .* . ..- .. .. 

.-- 

Repor- 
t e d  
Yield 
( ~ P P ~ I  
- 

3 . 3  

10 

7 .5  
2.5 
.I 

1.6 
5.0 

- 
- 
-- - 

- 
1.6 - 
5 . 4  

2.8 

5.0 

5.0 
- 
I . 4  

4 .  

. .  

. .  
. !  j 

. /  

i I  

, j  

. . .  

1 .. : 

. . .  
# i  . .  . . . . . . .  ....*.. . . .  -- _.__ . ._ . . . . . .  '~.. .. C..L . .  ..... - .... " .  .-. _.-.- 4.. *-. -__ . . . . . .  , . : .  , 
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* I  

i 

.i 

! 

. .  
j 

! 
I ! 
i 

i 

l h i a  well would f l o w  a l l  year u n t i l  1971. l o w  i n1980  
i t  d o e s l t  f low oven i n  the  w in te r .  the water l e v 0 1  
rises t o  about ground level i n  wintrr. 

. . .  
i 

' . '  . , 

I:.,. , ' - . I  .-... . .  .. , ,' . .  , . I ......................... 1' .  _..._ ._ ... - * ..A-.-..L.b ... L: *+.*'.:-&. ,.I .^.__. . . . . . . . . . . . . . . . . . .  . . . . . . . . .  .... I '  - 1 '  

! *  
C 

e l l  Depth To Sur f .  Depth t o  
E I ev. lon-pump- 
(AHSL) i n g  wtr. 
( f t )  l e v e l  -n . ( f t l  

S u r f l c i r l  
Rater  i a1 
(ft) 

, --, 
I2  1 48 I 68. I 1 t l l l  
I 3  I 90 I 20 I 10-12 c l a y  c t i l l  

12-21 t i l l  
14 130 45 c l a y  
15 87 58 5-6 c l a y  
16 \A 7fi t i l l  

-. 

0-4 clay 
4-10 c l a y  E t i l !  

17-22.5 t i  11 

2o 13s I j . f 1 2 - 3 7 c l a y t  t i l  
BO ~ e p t . 1 8 / 7 4  0-8 c l a y  

I 1 I 3.5 18-19 t i l l  
21 I 95 I 78 lSept.1963 12-12 c l a y  

c l a y  with some 
orave l  

. .  

I 

I e p t h  Repor- Cumulative Y l r l d  (lppm) o f  f r a c t u r r s  
I 

I t a d  I n  Depth Ranges I n  f o r t  f r o a  0 to :  Rrarrkt 

. , .,. , . :. \., . I I . . .  *.. ................. . . . . . . .  . b. 

500 600 3- 
f- 

i - 
700 

L 

5 gpm i n  w i n t e r  b u t  inadequate supply i n  eummer. q-?==:. 
' .  . . .  

! i , '  

, I  I Tho bedrock Is descr ibed as a r o f t  r e d  rock. 
I I 1  

. . . . .  I ' I .  '. ' ! i l .  . '., 
. 1 .  

. . .  .* ... ..-.. . . . . . . . .  - . . . _  . . . . . . . . .  

.................. ..--- .. .....--.. ' .... ..,- ,..a. . .................... _._-.--.-_.. . . . . . .  . .  , / I  , 
. . . . . . . . . . . . . . . . .  ._~ ~~ . 
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3.? 160 51 
.",'38 74 120 Aua.1972 0-2 c l a y  a 

15 2-8 t i l i  
V 

39 75 80 OctI72-8; 0-5 clay '1 4 

v' 40 300 107 15 3-18 sand, s i l t  68 

over f lows 5-14 t i l l  
i n  winter. v 

. ,... . . . . . . . . . . . .  . . . .  . . : .  ...... 
.' . .  I 

r I I -- 
I Repor- 

t c d  
Cumu l r t i v r  Y i e l d  ( lppa)  o f  F r r c t u r r r  

in Oepth Ranger in f e e t  from 0 to:  Rrmrrkr 

i .  
I 

Y i e l d  ! 
I .  
i .  

(igpm) 100 200 300 500 500 600 100 

1.6 1.6 
1 I 
I 

5 .0  5.0 
5.0 $*e 1 

I 

- 
8.3 8.3 

6.6 6.6 

I 

I 2.0 2.0 I n i t i a l l y  t h i s  w e l l  was 68 f t  deep b u t  i t  produced 
cloudy water from the  overburden. 

15 Produces from the  overburden. Completed with 5 ft. 1 
1 

5 5 I 
o f  .0408t s l o t  r c r e t n  frar 42-57 f t .  

1 .  

I 
10 .5 10 
30 0 30 t 

I 

I 12 12 
4.0 4.0 

5.8 5.8 

f' 

10 .5 7 0  
30 0 30 t 

I 

I 12 12 
4.0 4.0 

5.8 5.8 

f' 

! '  . 

1 
I 

I 

%* 
1 ' :  

. .  , 
I 

! '  
. l i  . 
I !  ' 1  

: i  

. /  i 

' !  

. I  

. . .  

, .  
.. ' 

I 

. . . . . .  . . .  . . . . . .  ._ . . . . . . . . .  .....-...... .. --..-..-....-...-... ...... 
! 

I 

! ' .  
I 

. .  . '  , 
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. 

I /  

, : .  

, .. 

/-e ! 

Depth 
(ft) 

- 
150 
105 
- 

- 
305 

- 
150 

150 

300 

- 
- 

I 
S u r f i c i a l  
M r t e r i a l  
(ft) 

Depth Repor- 
t o  t a d  

Bedrock Y i e l d  
( f t )  (i9P.I 

i l a t i v a  Y i e l d  ( igp  
I Depth Ranges I n  

I) o f  F r a c t u r e s  
Feet from 0 to :  

La 
Well 
No. 

4F 
I 

- 
60 

- 
61 

62 

63 

- 
- 

Remark8 

200 300 400 :J---!- 500 600 700 

,-%+m§- 7.64 This v e l 1  f lowed 6 gpm uhen d r i l l e d  i n  Oct. 1975. 

and rocks  

0-69 c lay ,  
b l u e  c l a y  SODO u a t e r  a t  185'. 

I 

- # . 5  2.0 

0-11 r e d  c l a y  

90' 
43 2.0 

7-24 c l a  E 
g r a v e l  

24-43 grave l  
126 28 Nov.2/79 515 c l a y  34 20 Trace 20 

28.50 15-30 till E 
g r a n i l k  rock 

a00 78 clay,-blue c l a y  51 1.5 1.5 
125 50 r e d  c l a y  C 10 20 20 

I 
- 
64 . i  I The s t a t i c  u a t e r  l e v e l  may n o t  be accurate re the 

u e l l  had been i n  use d u r i n g  t h o  day o f  the  reading. 
. 
! 

, 
. , 

m 
66 
- 

I 
67 200 
%E 085 
69 125 
70 425 

1 147 

- 
1.- 

2 98 
3 198 
4 200 

5 m  

6 m  

q= 66 

- 
2.5 
-.?i 

6.0 
.5 

m 

- 
-- 

g r a v e l  
c l a y  E rock  - 

c*ay - 
40-48 b l u e  c l a  
48-66 ti l l tgrave'l 
7 -7  sandy c l a y  
7-27 b l u e  c l a y  

Clay E g r a n i t e  
27-43 t i  11 

boulders.  
g rave l  E sand 

bou lders  

t !.. : I  : , '  . * 
30 2.5 
29 6.0 
40 6.0 
66 2.0 

b3 16.6 

27 3.5 
20 4.5 
38 7.5 

31 1.5 

. /  

+t 
35 

i, . 
is  ue uas pump e8 e a 1: the  ifrd o f  t h i r  : ima :erio! 

40.20 ft. A consu l tan ts  r e  o r t  

vo fcan ics  u i t h  g r a n o d i o r i t e  i n t r u s i o n e  f rom 125 t o  
t y  e rock was d r i l l e d  from 1 t o  

1 

I 

* 
, , . .  

400 fee t .  , .  , " I .  , ,  
A pump t e s t  uas r u n  f o r  I t o t a l  OF 1850 o i n u t e s  a t  
12 igpn. The pumping level s t a b i l i z e d  a t  a depth , 

:of 140.5 f e e t  a f t e r  1500 minutes of pumping. I '  j 

I 

Soil  ana g r a n i l  

1 
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idi- 
No. 

8 

9 

13 

11 

I 2  

13 

14 

15 

76 

17 

1 8  

79 

20 

21 

22 

23 

r 1 7 0 0  
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Doplh Surf. I lap ih  t o  S u r l l c l o l  Doplh nopar- Cumulollve Y i e l d  (Igpm) o r  r r o c l u r e a  
( f t )  Elev.  #on-pump- M a t e r i a l  t o  t e d  i n  Oepth Rengos I n  f e e t  from 0 t o r  Remark8 

(AMSL)  i n g  Ut r .  , ( f t )  Bedrock Y l a l d  I 

( f t )  (lgp') 100 200 300 400 500 600 700 
(f t)  L e v e l  

( f t )  

870 110 f l o w s  i n  c l a y  18 I 5  1.0 4.0 15 From 670-760' t h e r e  mere more f r a c t u r r s  and t h s  
w i n t e r  capac i t  Increased from 4.gpm t o  15.gpm. 

I n  Hay I977 t h i s  me11 mas pumped fo r  510 minutas. 
The l a s t  465 minutes mar a t  13.1 pa. 
t h i s  t ime the  water l e v e l  was 348.17 ft. 

was 16.61 ft. 

180 minutes. A t  the  end of  t h i s  p e r i o d  the  pumping 
ua ter  l e v e l  mas 25.02 ft. I 

A t  the  end o f  

io8 136 A 2 5.0 5.0 18 we was pua 8s e a igpm o r  pr.20177 10.37 
:80 P r l  !i%k!h The i f t a r  leve! :t :oipl%on o f  pfumplng 

86 148 Apr.19/77 2 6.0 6.0 A p r i l  1977 t h e  w e l l  mas pump t e s t e d  a t  2 igpm f o r  

$50 138 Feb.29/80 r e d  c l a y  4 1.0 .5 1.0 March 1977 t h i s  w e l l  was pumped a t  2 igpm f o r  480 

17.10 

4.8 bouldars minutes and the  water l e v e l  drewdoun t o  178.32 ft. * 
Se 7 79 a t  completlon. ~ i . 4  I 

350 132 Feb.29/80 0-10 r e d  c l a y  12 2.0 Trace 1.0 2.0 Puap t e s t e d  March 1977 f o r  480 minutes a t  2 igpm and 
4.3 0-12 sand E a t  complet ion of t e s t i n g  the  water l e v e l  was 74.08 ft. 

275 122 feb.20/79 r e d  c l a y  E a 2.5 .5 1.0 2.5 Pump t e s t e d  A p r i l  1977 f o r  480 minutes a t  2.0 igpm. I 

Sep. 1/79 g r a v e l  
15.0 1 

I 

7.5 boulders I n  complet ion o f  t e s t i n g  the  mater l e v e l  mas 31.37 ft. . 
13.1 

1.0 3.0 Pump t e s t e d  A p r i l  1977 a t  2 igpm f o r  480 minutes. , 300 11 4 Apr.25/77 r e d  c l a y  E 
12.42 boulders The pumping water l e v e l  was 28.63 ft. a t  completion. 

100 110 Har.25/77 r e d  c l a y  4 6.0 6.0 Pump t e s t e d  March 1977 f o r  480 minutes a t  2 igpm. 
f l o w i n g  ;and t grave l  A t  complet ion o f  pumping the  water l e v e l  mas 11.07 ft. 

475 104 Hay 13/77 r e d  c l a y  18 1.5 .5 1.0 1.5 Pump t e s t e d  May 1977 f o r  480 minutes a t  1 igpm. The 
f i n a l  mater l e v e l  measurement mas 41.20 ft. 

200 111 Mar.25/77 s o i l  IC 4.0 2.5 4.0 Pump t e s t e d  l larch 1977 a t  2 igpm f o r  480 minutes. The 
f i n a l  mater l e v e l  read ing  mas 19.16 ft. 

468 124 Apr.22/77 0-14.5 c l a y  till 35 2.0 'race 1.0 2.0 Pump t e s t e  Apri 77 f o r  480 minutos a t  .O gpm an ' 

5.15 14.5-35 t i l l  a t  comp1et:on o f ' t e s t l n g  the  water leve11uasi41.70 :t.' 

oc t .  13/78 I 

13 3.0 

8.94 

13.78 

228 131 Apr.23/77 c l a y  I 1  2.0 2.0 ApT i l  1977 t h i s  w e l l  mas pumped f o r  480 minutes a t  , 
p tqpm and the  water l e v e l  d reu  domn t o  30.66 ft. 
Pumped i n  Apr i  

a f i n a l  water l e v e l  read ing  o f  109.01 ft. 

2 igpm w i t h  a f i n a l  water l e v e l  measurements o f  19.39 1 

-- 12.63 
1977 a t  1 i pm o r  480 minutes with 1.0 1.5 450 134 Apr. 23/77 r e d  c l a y  17 1.5 .5 

8.65 a f i n a l  mater ;eve1 o f  30.d f t f  j 

i 
600 148 Oec. 6/77 c l a y  29 .5 .5 Pumped i n  May 1977 a t  1 igpm f o r  480 minutes mith I ' 

24.1 
Mar.14/79 

28.6 

7.7 

125 142 N 
e.8 

ov.30/79 r e d  c l a y  10 4.0 3.0 4.0 March 1977 t h  IS me11 mas pumped f o r  480 minutes a t  

f eb. 29/80 f t .  

227 138 Apr.20/77 c l a y  and rock  15 2-3 2.0 3.0 Pum t e s t e d  A p r i l  1971 e t  2 l g p i  f o r  480 minuter  

500 152 Apr.25/77 r e d  c l a y  E 25 1.0 .5 .75 1.0 Pumped i n  A p r i l  1977 a t  1 igpm f o r  480 minutes. The I 

I l2 I 30 I I 30 I I I I 1 IrS:m'EI:h'~-finat'water l e v c t  :rad::: o f  4i.73 it: I 
13.90 

23.75 boulders f i n a l  water l e v e l  measurement mas 54.00 ft. 

w i t R  a f i n a l  mater l e v e l  read ing  o f  53.17 ft. 

1 I 160 1Ha;gg"[i7 I r e d  c l a y  is ue mas pumpe o r  minu es  a 

. . . . . .  I . . . . . . . . . .  . .  . . . . . . . . . . .  . . . . . . . . . . .  .,..U.. : I . . . ' ' , , , . .  
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r 
tANCE 2Y . 
,e(- m I T D e p t h  Sur f .  Depth t o  S u r f l c i a l  Depth Repor- Cumulativr Y i e l d  (ippm) o f  F rac tures  
. i on  No. ( f t )  E l t v .  Non-pump- M a t e r i a l  t o  t e d  in'Depth Ranges i n  f e e t  f r o a  0 to:  Reaarks 

' , !  

~~ ~~ 

I n  March 1977 t h i s  well was pumped a t  I lgpm f o r  SBO 
minuter u i t h  a f l n a l  pumping water l e v e l  o f  125.77 ft.' 
lh ie  well uas pumped Harch 1977 f o r  480 minuter a t  . 
1 iypm w i t h  a f i n a l  water l e v e l  read ing  o f  126.61 ft. 

I .  I .  
, .  

' !  

I 

t 

. ' t 

: ! P . ,  . . ! .  
, 1 I ,  

. . I  : ;$ 
', * j .  , , :  

' .  i 

I 1  

3roken brown rock near the bottom o f  the well. 
fhe well f l o u r  about 5 gpm i n  the u l n t c r .  

. I  

I 4. 

- '  i . !  

#,, , 



Cuau la t i ve  Yleld (igpm) o f  Frac turac  
i n  Depth Ranger i n  f a c t  from 0 to:  

! 

i 
Reoarkc 

600 

2.0 

I 

100 

. *  i ' .  
, ' j  ; 

, .  , 

' .  1 .  . * . .  

' I  ' . ; ;  
I :  . ; .  
' .! 
' . . I .  , . ;  

! , ! '  
1 , ' .  < 

. .  

'This w e l l  had been i n  use d u r i n g  t h e  day o f  t h i s  , : j ,  I : '  

J 

i 

. .  

I . . . . . . . .  .> ... -. . .  

I_ 

Surf. 
Elev. 
(AIISL: 
( f t )  

- 
128 

120 - 
116 

118 
151 

- 
- 

Depth t o  S u r f l c l a l  Depth Repor- 
Won-pump- H a t e r i a l  t o  t e d  

Bedrock Yield in9 Wtr. , ( f t l  
l e v e l  ( f t)  (igpm) 

( f t)  
r e d  E b l u e  c l a y  12 1 .o 

. . 
Rpprox. 15 c l a y  12 5.0 
Apprax. 18 15 

E boulders 

10-15 
Rpprox. 15 20 6.0 
Nov. 11 79 c l a y  9 7.0 . 

,. , . 

i 
I - ~ p p r o x . 3 ~  I 

I r e d  c l r v  1 2.0 350 
368 
298 
I73 
I35 
130 

- - - - 
- 

- 
255 
405 
275 

83 
I 6 0  
5 1  

I_ - - - 
- 

- 
160 
215 
18 
40 

I 1 6  
100 

- 
- 
- 
- 

- 
150 

92 

109 

- 
- 

172 
177 
181 
182 
170 
129 

- - - - - 

- 
115 
161 
168 
LOO 
118 
50 

- - - 
- 
- 

- 
80 
50 
74 
78 
54 
70 

- - 
_I - - 
- 
123 

50 

68 

- 
- 

:\. 
I c l a y  15 

c l a y  I 20 1 5.0 .- 

I 
20.0 

Feb.29/80 
I I 

1 c l a y  I 19 1 6.0 
3 1-1.5 

r e d  c l a y  4 4.5 
4 c l a y  21 4.1 

0 1.6 
Dct.19/19 0-21 c l a y  25 1.6 

8.10" 21-25 t i l l  

2 1.6 
31  0 8.0 
9 0 1.6 

' I leading 
I I 
I i :  .ic;j . '  . i .  

1 .  

I ! . .  ; .  : ! 

. .  
. . . .  

.: # '  

. i  ! .  ' , i  

*The w e l l  had been i n  use d u r i n g  the  day o f  the 
a !  . ,  reading. 

* .  . 

\ 

0 20 
z .5 

June 14/12 c l a y  6.5 2.0 
9.5 

Dct .19/79 
29.5, 

Nov. 1962 1 1.1 
10 

Mar.1963 
- -- 

20 
8 11-20 t i  11 

2 

e-10 

Oec.1963 c l a y  8 5.0 

Oct.1918 . 
. .  

. .  

. I  I I  
I I 

I I : L  
' !  , 

I I1 

. . . . . .  . . . . . . . . . . . . . . . . . .  ...-*.-...... ............ A*.".. ... ....-. . 
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4 

b 

( f t )  

25 77 45  
26 18 60 flows par t  

of  year .  
Oc t .19/79 
appror.10. 

b.27 70 79 July 1973 
20 

2 8  150 152 June 1977 

+- 12-13 t I 1  1 

.o 

S u r f i c i r l  Depth Repor- 
l r t e r i a l  t o  t e d  

( f t )  Bedrock Yield 
( f t )  ( i g p a )  

red c l a y  2 3.5 
25  65 

2.0 
6.0 2.0 
8.0 5.0 

l a y  6 rock 16 4.0 
c l a y  E 3.0 

__- c lay  lo 

I 

2 3.6 

t i l l  2 '  3.3 

1.0 

.5 

3-7 c lay  7 

1. 

Dug well. I 

2.0 
I 

0-25 c l y  36 2 . 0  
24-36 t l l l  

t i l l  4 5.8 

c l a y  5 5 .0  

27 20 

-12 c l a y  13 4.1 

I 1 

I t 
Curulrtivr Yield ( l g p r )  o f  F r a c t u r e 8  

i n  Oepth Rengar i n  f e e t  froa 0 to:  Rerrrha I 

1 '. I I 

1 I I I I I I . .  

! .  j. 
I , . . . . . . . . . . . . . . . . .  ..................... . .  . ....... .an. I... .* ........ c.. ..- - r r , . r . l  . Y  ....... ... .. .......,... <... . .... .......... e '  . , %  , , , ,; . . i .I ./: ,. -3 , ' I  . 

3 
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i 
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(lgpm) o f  F r r c t u r r a  
L lon l lo .  I(f1) I t l c v .  Ilun-pump-1 A s t e r i a 1  I t o  I l e d  I in Oopth Ranger I n  f e e l  I 

. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
" '  8" ' ' * '  

9 . .  - . 

i 

'rem 0 t o r  

ZL-1 
Remark@ 

! . " 

, .' 

I '  

I 1 
150 qpm was obtained w i t h i n  35 t t  . of surface bu t  - . e  , i t  l ib, cemented o f f .  
'Owner f e l t  t h i s  was a t r u e  non-pumping water l e v e l  . 1' 

as t h i s  v e l 1  had been pumped v r r y  l i t t l e  dur ing  the  day.. 

1 I 

I I 

I 

I 

I 

I 

t, 
8 
I '  

. . .  

. .  

I I  
I 

When i n i t i a l 1  
12 gpm a t  55-10 f e e t  b u t  i n  Sept. o f  1979 the owner had 
q u a n t i t y  prohlems and had the w e l l  deepenrd. 

d r i l l e d  i n  A p r i l  1978 t h i s  w e l l  o b t r i n r d !  

i .  , I  I " . . . . . . .  . !  1 .  I , 

.............................. "_..........I . - . e . . .  ..._....................-.....A, . . . .  

! ' ,  ' 
i :  

. I ,  
! 

1 . .  I 
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...... 
0. ;1 .. 

Depth Surf. Depth t o  Surf ic ir l  
( f t )  € l e v .  Won-pump- M a t e r i a l  

(AISL) i n g  wtr. ( f t )  
(f t)  Leve l  

( f t l  
70 35 c l a y  

133 32 Scot.1962 1-19 ClaV 

1 . I ' 9  Oct. 7/79 
I 19-22 t i i l  

I 1 15 1 11-14 t i i i  
125 I .43 IJune 19721 1-21 c l a v  

10 21-22 

20 10-14 t i l l  

6 6-9 t i l l  
155 82 Octal972 1-16 c l a  

-. 
90 34' June 1970 1-10 c l a y  

139 33 Mar.1970 0-6 c l a y  

22 16-19 
150 50 Oct.17/79 0-23 broun c l a y  

23-26 grave l  E 
Febllbl80 aand 

f l o u i n g  
175 * 36 0-27 c l a v  t 

0-19.5 c l a y  E 
g r a v e l  

10.9 . , 

, .... 
. ' I  

' . . . .  . .  ...... . . . . . . . . . . . . . . . . . .  .. ..--:..-i-:.-- . . . . . .  ,.._. ..... ..._ 1 . . . . . . . .  :...... : . -  
I I 

D a p t h l G ] = v e  Yleld (igpm) o f  F rac tu res  ; I  I 

R e i i r k e  t o  t e d  i n  Depth Rangts i n  f e e t  f rom 0 to :  
Bedrock Y i e l d  

( f t )  (igpm) I 
100 200 . 300 400 500 600 700 I 

13 5.8 5.8 
22 5.8 5.8 *Well may n o t  have f u l l y  recovered as i t  uaa pumped f o r  

domeatic purposes p r i o r  t o  t h i s  reading. I 

* .  

I /  

15 5.8 5.8 

11 3.1 3.1 . I 

18 15 15 

9 10 10 

19 3.8 3 . 8  

- 

8 . 
' I  

I l l .  
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21 250 

---I 
Rnpor- Cumulrtlve Yield (Igpm) of F r r c t u r r e  
l e d  I in Depth Ranget i n  fret from 0 t o t  

l i  
Remarha 

Bedrock 

c lay  

1-16 s o i l  E c l a  

- 
400 

! 
' I  Oct. 15/70 

25.60 

40 
1-13 s o i l  c clay 1 :: 
1-29 r o i l  C clay 
!9-38 gravel  C 

25 150 * 76 125 0-lb c l a y  

0-2 s o i l  
2-10 t i l l  . 
10-15 c l a v  C 

grabel  
,&iG-tT- 
5-11 grave l  
11-16 t i l l  I 

1 

-I- * 
i 3Y -* 

i 

argo flow a t  95-100 f t .  At 10 gpm b a i l i n g  mad@ l i t t l e  ' 
mpretrion on mater leve l .  
etueen 103-110 f t .  m very l a r g e  flow o f  water is  
eported. t 

1 I 105 33 I 23 c l a y  10 

c lay  t t i l l  14 

D-23 c l a y  t t i l l  42 

0-16 c l a y  35 

0-4 c lay  15 

0-19 c lay  19 

23-42 t i l l  

16-35 t i  11 
D-25 c lay  E t i l l  25 

b-I5 c lay  E t i l l  

0 
0-11 c l a y  14 
11-14 t i l  1 

33 una 19/7i + . . . . .  
4 ,. i g 28 A rox.30 7 

9 125 

i .  

. .  
I 
I .  

. I  
30 Oec.lO/T' Iz).I 

i . .  
! : ': I . .  

i I  

! 
S a l t  u a t e r  problem occure i f  well  is pumped too  long. I --ti-- . . .  1 t 
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i i o n  NO. (f t)  f l e v .  won-pump- l l a t r r l r l  t o  t a d  i n  Depth Ranget i n  f e r t  from 0 t o r  Rrmrrkr I 

IAWGE 3M 
k c -  we i i~ ' l l 2p th  Surf .  Depth t o  S u r f l c l r l  Depth Aepor- C u d r t i v r  Y i r l d  (igpm) o f  F r r c t r r r t  

(AWSL) i n g  Mtr. ( f t)  Bedrock Yield 
(f t)  Leve l  

. ( f t )  
( f t )  (igpm) 

14 5.1 4.1 !, 

100 200 300 . 500 500 600 700 

12 100 53 War.1967 0-7 c l a y  

I 3  0-10 s o i l  and 10 8.0 Trace .75 8.0 

' 14 17 2.5 Trace 2.0 2.5 220 4 1  Apr. 2/80 0-17 c l a y  
22.5 

13 7-14 t i l l  
. . . . .  

. .  225 30 broken rock 

! 

' I  
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S u r f l c l r l  Oepth Aepor- 

min ter  boulders 
16 220 72 r e d  clay 7 3 . t  
17 175 70 . r e d  c l a i  and 3 4.0 

18 150 100 r e d  clay 5 4.0 
19 402 100 I1 3.0 
20 272 . 70 Sept.79 0-2 8011 25 60 

Approx.5.0 2-22 broun e l01  
J u l y  8/80 22-25 blue clay 

boulders 

flowing t r a v e l  
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L p t l  
Ift) 

Cumul r t i vo  Y i o l d  (igpr) o f  Frrcturor 
i n  Depth Rrngea i n  f o o t  f r o r  0 t o t  

S u r f i c i r l  Oopth Aepor- 
I l o t o r l a l  t o  t e d  

Oodrock V i e l d  (ft) 
( f t )  (igpm) 

Surf. Oopth t o  
Elcv.  Won-pump 
( A I S L )  l n g  Y t r .  
( f t )  Level  

(ft) 

303 
200 
243 

- - 
0-12 c l a y  12 60 

10 4.0 
c lay  6 brow 5 3.0 I 

Try- 
50 

n7- - 
100 
65 
52 

280 
64 

118 

93 

152 
325 
300 
295 
275 
250 
212 
315 
230 
380 
230 
120 

70 
60 

- - - - - 
- 
- - - - - - - - - - - 
- 
- - 

~ 

600s dry  i n  sumrer 

eoi I 
c l a  7.5 

5-14 t i i l  

98 
98 

2.8 
c l a y  17 5.5 

brave1 C sand 25 5.0 
27 1.0 
I 2  4.0 

' 4.0 

26 ? 1.25 

1011 t l oou r  rock 12 12 
s o i l  4 . 25 
, l ay  C r o f t  rock 27 5.0 

I 
,i 

. - 
9 

I 

. I  

I s o l  1 6 8.3 
0 10 

. .. ...NU-+.. .-r)....". . .W.". 

. . . .  
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Yield from Granordiorite Rock Fractures, Ardmore Area 

The total wells recorded on Map Sheet 92B.063.2.3. i s  347. _ _  - 

Depth Range Total -wells that penetrate Average Igpm f r o m  
( i n  ft.) that depth range the depth range 

0- 100 331. 

100-200 221. 

200- 300 

300- 400 

400-500 

500-600 

600-700 

104. 

44. 

24. 

7. 

2. 

I 

2.62 

3.90 

7.0 

2.82 

3.90 

12.86 

22.5 

. .  
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TA3LE 5 

COiiDUCTIVITY XND SODIVL! CHL3RICE 

- -a- . - 
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- a  TAi3LE.b CONDUCTIVITY AND SODIUM CHLORIDE VALUES ' 

- - .. 

. .  . .  
f 

... . - : . . - . . . .. .- . . .. . .. .. -. .. . .. .. - . ... . __ - _ _  .. . . . . . . . - 

FOR ARDMORE AREA WELLS, SAAFIIC)! PENINSULA .._ -. 

Well No. NaCl Conductivity i n  Mi cro-Mhos/cm. 
- (In ppm) At 25OC 

R1W Sec. 5 #2 
6 #1 
6 84 
6 #8 
6 K9 
6 #12 
7 P3 
8 #I 
8 #2 
8 #4 
9 #3 
10 #4 
10 #5 
10 #7 
10 #8 
10 #9 
11 #3 
11 #5 
11 #6 
11 #7 
11 #12 

R2W Sec. 5 #1 
5 #2 
6 $2 
6 #3 
6 #4 
6 #5 
6 #6 
6 #9 
6 #10 
6 #11 
6 #12 
6 #13 
6 #14 
6 #15 
6 #16 
6 #17 
6 #18 
6 #19 
6 120 
6 #21 
6 #22 
6 #25 
6 #26 
6 #27 
6 #29 
6 #30 
6 #31 
6 #32 
6 833 
6 #37 
6 #38 
6 #39 
6 #41 

37.5 
37.5 
25. 
75. 
37.5 
37.5 
75. 

- 50. 
125. 
137.5 
68.7 
50. 
125. 
87.5 
75. 
62.5 
25. 
25. 
37.5 
50. 
50. 

50. 
50. 
37.5 
50. 
37.5 
37.5 
50. 
37.5 
37.5 
37.5 
37.5 
37.5 
37.5 
75. 
50. 
50. 
50. 
37.5 
37.5 
37.5 
112.5 
37.5 
50. 
50. 
25.' 
37.5 
50. 
62.5 
25. 
37.5 
37.5 
87.5 
50. 

_. . _ _  260 
430 
330 
490 
325 
382 
640 
430 
650 
660 
640 
580 
720 
460 
575 
500 
362 
258 
570 
278 
460 

502 
358 
285 
325 
382 
330 
380 
342 . 
340 
343 
259 
450 
458 
390 
399 
398 
365 
300 
344 
288 
395 
325 
383 
400 
290 
298 
362 
523 
285 
338 
31 7 
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Well No. NaCl Conductivity i n  Micro-Mhos/cm. 
. (In ppm) A t  25OC 

Wb! Sec. 6 #42 
6 #43 
6 #45 
6 #46 
6 147 
6 #48 
6 #49 
6 150 
6 #51 

6 #57 
6 #58 
6 #64 
6 #65 
6 #66 
6 #67 
6 #68 
6 #69 

6 956- 

Rg2W Sec.7 #1 
7 #2 
7 #3 
7 #4 
7 #9 
7 #21 
7 #23 
7 #25 
7 #26 

7 #28 
. 7 #27 

Rg2W Sec 8 #1 

8 #3 
8 #7 
8 #9 
8 #13 
8 #14 
8 #15 
8 #16 
8 #18 
8 #20 
8 #22 
8 #24 
8 #26 
8 #27 
8 #28 
8 #30 
8 #31 
8 #37 
8 939 

a #2 

37.5 
50. 
25. 
37.5 
37.5 
07.5 
37.5 

- 37.5 
37.5 
50. 
25. 
37.5 
250. 
37.5 
37.5 

, 37.5 
50. 
50 

50 
62.5 
50. 
37.5 
37.5 

? 
25 
25.' 
25 
25 
25 

25 
25 

? 
25 
25 

125 
25 

62.5 

25 
25 
37.5 
25 
25 
25. 
25 
25 
25 
25 
25 
25 

.... 

I .  

- 340 
' 400 

300 
378 
342 
652 
500 
242 
297 
361 
340 
500 
700 
338 
425 
31 8 
365 
31 7 

400 
725 
39 5 
495 
445 
295 
220 
340 
340 
340 
335 

340 
370 
440 
420 
400 
520 
540 - 
460 
385 
340 
500 
430 
$30 
460 
450 
420 
440 
360 
430 
383 
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. R 2 W  Sec. 9 #2 
- L... _ _  _: 9 #3 

9 19 
. _ _  

_- 
... .... 

. . . .  .. 

. -  

9 #12 
9 #16 
9 #17 

. 9 8121 
. 9 #22 

9 #24 
9 #25- 
9 #28 
9 #32 
9 #33 
9 #37 
9 #39 
9 #40 
9 #41 
9 #4? 
9 #44 
9 #46- 
9 #47 
9 #49 
9 #50 
9 #54 
9 #56 

R2W Sec.. 30 I 1  
110 #2 
: lo #7 . 
10 #12 
10 #13 - 
10 #19 
10 #23 
10 #24 
10 #26 
10 #29 

R3W Sec. 5 #1 
5 #2 
5 #4 
5 #5 

' 5  #6- 
5 #7 

R3W Sec. 6 #1 
6 #3 
6 #4 
6 #5 
6 #6 

. 6 #7 

c 

25 
25. . 

25. 
25 
25. 
37.5 
25. 
25. 

- 25. 
25. 
25. 
25. 
37.5 
25. 
25. 
37.5 
25. 
25. 
25. 
62.5 

? 
25. 
50. 
25. 
25. 

25. 
37.5 
400. 
62.5 
37.5 
87.5 
75. 
50. 
87.5 
50. 

62.5 
75. 
50. 
1,050 
1,100 

>1,687.5 

75. 
50. . 
175. 
50. 
75. 
37.5 

385 
370 
440 
470 

- 370 
360 
360 
360 
440 
500 
39 5 
402 
520 
430 
400 
395 
580 
430 
415, 
490 
260. 
390 

360 
450 
1350 6- 

400 
650 
560 
540 
440 
6 30 

8 600 

598 
5 30 
5 39 
2,150 
2,150 
3,800 . 

570 
545 
730 
482 
577 
456 
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Well No. NaCl C0nductiv.i ty i n  Mi crs-Mhos/crn. 
( I n  ppm) 8 A t  250 C 

. . . . . .  . .- 

. . .  . . . .  ... . . .  . .  .............. . .. .. . .  ~ -. -563 .405 .: --. - . .  Rg3W Sec 6 #8 '62.5 .,25 . .  

6 # l l  
6 #12 
6 814 

- 6 #15 
6 817 
6 #19 
6 8120 

6 #23 
6 #24 
6 #25 

6 #21 - 

Rg3W Sec.7 #1 
7 #2 
7 #4 
7 #5 
7 #9 
7 #11 
7 # 1 3 -  
7 #14 
7 #16 
7 #17 
7 621 
7 #23 

Rg3W Sec.8 #1 
8 #2 
8 #3 
8 #4 
8 #6 ~ 

8 #9 
8 #11 
8 #12 
8 #13 
8 #19 

R3W Sec. 9 #3 
9 #4 

37.5 
.loo. . 
37.5 
37.5 
100. 
37.5 - 37.5 
100. 
75. 
37.5 
50. 

37.5 
50. 
37.5 
25. 
75. 
62.5 
50. 
37.5 
100. 
50. 
37.5 
25. 

25. 
50. 
50. 
50. 
62.5 
62.5 
37.5 
37.5 
25. 
25. 

? 
? 

' 465 
559 
370 

50 5 
445 
380 
477 
458 
41 5 
590 

600 _. 

284 
355 
465 
422 
440 
565 
402 
490 
510 . 
325 
420 
358 

465 
345 
365 

? 
298 
705 
540 

? 
440 
440 

430 
225 
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Each observation po in t  (o r  i n  some cases a shor t  s t re tch  o f  the shore) 
has been given a number; these become progressively la rger  from the s t a r t  
o f  the traverse a t  Cole Bay I.R. #3 u n t i l  the f i n a l  observation p o i n t  #70 i s  
reached a t  the nor th  end o f  the map sheet. 

I 

A l l  compass readings are azimuth and turned clockwise o f f  magnetic 

Each double pace i s  very close t o  s i x  f e e t  i n  length. 

The bedrock i n  the area mapped i s  a l l  granodior i te except f o r  
some dykes which cut  through it. Associated w i th  the granodior i te are 
numerous rounded segregations which are composed o f  a f i n e  grained, dark 
groundmass. 

north. 

OBSERVATIOn OVERBURDEN BEDROCK 

2 

3 .  

4 

Varies i n  thickness from 3-10 
ft. It i s  a yel lowish clay. 

3 t o  6 ft. of clayey s o i l .  

8-10. f t .  th ick .  A 3 ft. 
grayish, sandy till w i th  
many rounded pebbles & 
cobbles t o  2" diameter 
exposed here. 

6-10 ft th ick.  

5 6-10 ft. th ick.  Sandy 
clayey ti l l (many rounded 
pebbles & cobbles, w i th  same 
t o  4 inches i n  diameter) 
over bedrock. 

28 double paces nor th  o f  south 
end o f  t h i s  s t re tch o f  shore. i s  
some major j o i 9 t i n g  w i th  a 
s t r i k e  of 2000 ana d ip  
others s t r i k e  a t  2250.. 

Much jo in t i ng ,  many s t r i k e  a t  l G c  
d ip  stee l y  (almost 90° some 

r i g h t ) :  

of 70"R, 

j u s t  t o  P e f t ,  others j u s t  t o  

Very j o in ted  roch. some o f  these 
j o i n t s  have openings, o f  4-5 
inches i n  width going i n t o  the 
rock face. I n  March 1979, 
groundwater was f lowing froni one 
of these a t  approx. 1.5-2.0 gpm. . 
It has a d ip  reading o f  3OOR. 
Other major jo in t :  have s t r i kes  & 
dips of 50' 70°R and 409 do0 R. 

A large j o i n t  which i s  about 1 
inch-open i s  f i l l e d  w i th  a 
white marl ish substance. 



OCSERVATI ON 
POIiJT 

f :. :. 6 

. .. .7 

. .  

.... 

8 

9 

10 

11 

12 

13 

I 

5-8 ft. of yel lowish brown, 
sandy, gravel ly  clay. - - - 

The granodior i te has been 
undercut by wave ac t ion  f o r  
a strech o f  about 30 ft., 
along a j o i n t  which i s  hor izontal  
t o  the face. 

_.._.__ 

5-8 feet of yel lowish brown, 
s i l t y  clay. 

On t h i s  po in t  two la rge  j o i n t s  
were observed s t r i k i n  seaward 

veins t o  1 inch t h i c k  were 
observed. 

8 
2 a t  240' and dipping 30 L. quartz 

Approx. 5-10 ft. th ick.  A 
4 ft. th i ck  exposure o f  t i l l 
shows a sandy gravel ly  brownish 
ti l l over ly ing a greyish brown till 
w i th  boulders t o  6" di:ameter. 

5 ft. t h i c k  and i s  a tan brown 
clay. 

10-15 ft. o f  tan brown clay. 

Approx. 5 ft. o f  s i l t y  tan 
brown clay. 

Tannish brown s i l t y  clay. 
Sl ippery when wet & crumbles 
eas i l y  when dry. No coarse 
material observed. 

Fat brown c lay w i th  many pebbles 
& f i s t  s ize cobbles embedded 
i n  i t  (marine T i l l ? ) .  Just  
t o  the south 2 ft. o f  yel lowish 
brown sandy t i  11 , wi th  many 
round pebbles t o  f i s t  s ize 
cobbler- underl ies 1 ft. o f  clay. 

I 

Reddish substance i n  some o f  
the granodiori te. 

Qu ie t  a l o t  o f  jointsancl they are 
f i l l e d  w i th  a white substance 
(rock f l o u r  o r  calcium carbonate? 

None observed. 

A dyke s t r i k i n g  a t  230 cuts 
through the granodiori te. 
A 30 ft. width of i t  i s  exposea 
anu i t  i s  cornposeci o f  a dark 
green f i n e  grained rock. The 
dyke on the south edge i s  coverec 
by the overburden so a t o t a l  
width could not be obtaineti. 
Much j o i n t i n g  i n  the bebrock 
here and they also s t r i k e  a t  250. 
some zones are very shattered & 
crushed. 

. .  
c 
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6 

14 

15 
-. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26. 

10-12 f t .  of clay 

5 ft. of s i l t y  brown clay 

- . .  

5-10 f t .  thick 

A 10-12 f t .  c l i f f  here i s  
composed of a grey sandy t 
w i t h  many pebbles & cobbles. 

shal l  ow 

about 5 f t .  thick 

4-5 f t .  of sandy brown clay 

1-6 f t .  

5-10 ft. thick 

4-6 f t .  thick 

4-10 f t .  thick 

0-2 f t .  thick 

about 4-6 f t .  t h i  k & 
becomes thicker  t o  north 
west par t  the shattered 
zone. 

Has a reddish colour. Prounounce 
jo in t ing  which  strike i n  many 
directions.  Major joints strike 
a t  3550. 

Some small j o i n t s  w i t h  quartz 
i n  some a w h i t e  s o f t  substance i n  
othgrs. They tend t o  strike a t  
245 and d i p  820 L. 

Jointed heavily & tend t o  strike 
a t  3150 - 3450; There i s  much 
fine broken rock i n  these, joints  
of which some a r e  3-5 inches wide 
The major broken zone is about 
20 f t .  wide. 

6 f t .  h i g h  c l i f f  face is broken 
in to  blocky chunks.  Strikes a t  
1950 and d ips  750 R. 

Major j o i n t s  strike a t  240' 

A r idge  on the shore strikes a t  
2200 and d ips  550 R.  

Some minor joint ing.  

Many minor j o i n t s  strike i n  
many directions.  

Large j o i n t  ri h t  on point 
strikes a t  220 % and d i p s  55' 1. 

Highly fractured & jointed.  

Heavily jointed,and j o i n t s  strik 
a t  200. T h i s  zone i s  about 20' 
wide and a few-spots a r e  ground 
up badly. T h i s  shattered zone 
dissapears t o  the north under a 
extensive s t r e t ch  of overburden 
which  covers the shore. 

i' 
.. . 



27 4-6 ft. 'bf brownish s i l t y  
clay. 

- ....... __ . . .  ... ..... ............ 

... 

_. . 
. . 

6 

... . 

- . . .  

28 5-10 ft. ' 

29 3-6 ft. t h i c k  

30 sha l l  ow 

31 3-6 ft. o f  browinish 
clayey s o i l .  

32 L i t t l e  o r  none. 

33 Almost n i l .  

34 

35 5-10 ft. of yel lowish 
brown, s i l t y  clay. 

36 0-3 ft. 

- 
. . - . . -- 

37 0-8 ft. o f  yel lowish brown 
clay. 

..  _- 
The bedrock reappears here & i s  
d i f f e r e n t  as i t  i s  a darker colour 
3 i s  porphyr i t ic .  This may be a 
dyke? It i s  qu iet  broken & jo in tec 
and s t r i kes  a t  320°. Some o f  thesx 
j o i n t s  are up t o  1" wide and f i l l e c  
w i th  a white material.  Water has 
eroded some o f  t h i s  mater ia l  t o  a 
considerable depth (one f o o t  o r  so) 

A major lineament s t r i kes  a t  330' 
and dips 80° L. 

Major j o i n t s  s t r i k e  a t  20'. 

Wave act ion has worked on the 
j o i n t s  t o  erode the rock t o  a bloc1 
structure. Many o f  the segregatior 
have not eroded as f a s t  and theyno 
St ick  out  o[ tke biosSao Major 

Some o f  the j o i n t s  have been 
f i l l e d  w i th  quartz, which are up t c  
4 inches wide. The erosion 
process o f  the waves i s  causing 
these quartz veins t o  be l e f t  
s t i ck ing  out o f  the rock. There 
i s  much j o i n t i n g  i n  t h i s  area. A 
large widened j o i n t ,  1 1/2 ft, 
s t r i kes  a t  Z O O .  

ineamen s ri e a 

A large j o i n t  here i s  3 ft. wide d 
i s  f i l l e d  w i th  broken, shattered 
rock. 
d ips 600 R. 

It s t r i kes  a t  35" and 

A l on  'running lineament s t r i kes  
a t  35 8 and dips 600 R. 

A 50 ft. wide dyke s t r i kes  through 
a t  2350. It i s  a dark f i n e  grainec 
rock. 
About 50 ft. south o f  the dyke, thc 
granodior i te has j o i n t s  t h a t  are 
a lso s t r i k i n g  a t  2350. 
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, c  

38 

39 

40 

41 

42 

43 

44 

45 

J 

46 

. . .  

Thin d r i f t  o f  1-4 ft. 
thickness but  i n  a spot 
o r  so i t  does increase 
t o  nearly 10 ft. 

Only a few fee t  o f  sandy 
brown s o i l .  

1-3 ft. o f  sandy brown s o i l .  

3-4 ft. O f  SGil 

3-4 ft. o f  s o i l  

3-4 ft. t h i c k  

About 10 ft. t h i c k  & the 
same as a t  po in t  #46 
but the till i s  th icker  here. 

6-10 ft. th ick .  It i s  
composed o f  a tannish, 
yellowish, brown s i l t y  c lay 
which overlays a 6 inch 
layer  o f  ye1 lowish browns 
sandy, pebbly t i l l res t ing  on 
the bedrock. 

There i s  a darker rock here & i t  
may be a dyke, but  i t  was hard t o  
observe. It appears t o  be about 1C 
ft. wide. A t  the south end where 
i t  contacts the  granodior i te 
i s  a large j o i n t  w i th  a 4 ft. wide 
opening which goes back i n t o  the 
10 ft. high c l i f f  about 5 ft. 
The rock i s  badly decomposed i n  
t h i s  j o i n t .  

Much minor j o in t i ng .  A major 
j o i n t  a t  the nor th  end o f  t h i s  
area' s t r i kes  a t  70°. 

Small outcrop. o f  dark rock 
rock which may be a dyke. 
must be less than 6-8 ft. wide as 
granodior i te could be observed on 
e i t h e r  s ide but the beach over- 
burden obscured any contacts. 

It 

A 20-25 ft. wide dyke ci i ts throucjh 
here on the point .  

The granodior i te i s  very j o in ted  
and many.of the major ones s t r i k e  
a t  1700. 

This i s  a contact zone of a 
dyke & the granodiori te. 
Contact s t r i kes  a t  225O and dips 
700 R. 
The major j o i n t s  in the granodior i t f  
s t r i keoat  1750 and some minor ones 
a t  315 and 2500. 

The dyke observed a t  po in t  #42 
and #44 passes through here. 
i s  a dark f i n e  grained rock and i s  
porphyr i t ic .  

It 

Many minor j o i n t s .  



47 
_ _  

48 

_ -  

49 

50 

51 

52 

53 

54 

55 

56 

57 

6-10 f t .  'of  yellowish 
brown t i l l  w i t h  quite a 
few cobbles i n  it. - 

0-4 f t .  t h i c k .  

0-4 f t .  t h i c k  

T h i n ,  about 0-4 f t .  
t h i c k .  

T h i n ,  about 0-4 f t .  t h i c k .  

2'-8 f t .  thick. 

Very.thin (about 1 f t . )  

About 1 f t .  t h i c k .  

less t h a n  3 f t .  thick. 

less t h a n  1 f t .  thick. 

Almost nil.  

I 

, 
No bedrock observed. 

. .  
I - . -. . . ..- ... . . . 

! 

Some major j o i n t s  were observed. 
About 1/3 o f  the way from the soutt 
end of this p o i n t  a major j o i n t  
strikes a t  1900. About 250 ft. 
north of this another one strikes 
a t  200°, one a t  the north end 
of the area strikes a t  230'. 

A 50 f t .  wide dyke cuts the 
granodiorite here. 
rock which looks the same as a t  
obs. p o i n t  #44. On i t s  south 
contact i t  strikes a t  2400 and 
d ips  700 L. The north contact 
stri kes 230°. 

I t  is  a dark 

All granodiorite except for one 
spot  near the middle where a 
dyke cuts i t .  

A dyke cuts t h r o u g h  here. I t  i s  
dark ,  f i n e  grained, about 25 ft. 
wide and both contacts strike a t  
230° w i t h  a d i p  of 800 L. 

well fractured & jo in ted  

A major j o i n t  strikes a t  659 
and d i p s  40°-L. 

A large fracture a t  the base 
o f  the 20 f t .  h i g h  granodiorite 
c l i f f  runs parallel t o  the 
horizontal. 

A c l i f f  of granodior i te  extends a l -  
along t h i s  area. There are some 
major open joints i n  i t  b u t  a 
strike could not be obtained. 
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58 1 ft. th ick.  
_ _  

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

Very l i t t l e  overburden. 

3-4 ft. t h i c k  & i t  i s  clay. 

1-2 ft. o f  c lay & s o i l .  

2 ft. of c lay over grayish 
brown till. 

4-6 ft. o f  clay. 

Brownish grey clay. 

6-10 ft. th ick.  Clay 
where i t  could be observed. 

10-12 ft. t h i c k  o f  c lay 
over till. 

Tann i s h ye1 1 ow c l  ay . 
2-5 ft. th ick.  

6-10 ft. of c lay over till. 

I 

f he  granodior i te c l i f f  i s  about 
_ _  20 ft. high. There was a small  

amount o f  groundwater seepage f r o m  
a f rac tu re  and i t  stained reddish 
on the rock. 
There i s  a major j o i n t  j u s t  t o  
the south o f  the seepage locat ion.  

The c l i f f  i s  lower (6-10 ft.) i n  
t h i s  area and a t  t he  no r th  end i t  
peters out. 

None observed. 

None observed. 

Major f racture s t r i k e s  100' w i t h  
a d i p  of 6 5 O  L. 

None observed. 

Some major f ractures i n  the 
approx. 4 ft. high rock c l i f f  run 
p a r a l l e l  t o  the base o f  it. 
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Ardmore Stream Flow Measurements 1979-1980 

81 Creek on I.R.#3 (Coles Bay) 
Measurement Point: Timed in to  5 Igpm bucket a t  bedrock outlet 

. o f  creek t o  ocean 

Measurement Date 

March 20, 1979 
Apr i l  3, 1979 
May 17, 1979 
June 13, 1979 
July 12, 1979 
August 12, 1979 
September 7, 1979 
October 5, 1979 
October 17, 1979 
October 23, 1979 
November 30, 1979 
December 5,  1979 
January 30, 1980 ’ 
February 29, 1980 
March 28, 1980 
April 28, 1980 
May 29, 1980 
June 27, 1980 
July 25, 1980 
August 21, 1980 
September 19, 1980 
October 15, 1980 
November 14, 1980 
December 15, 1980 

11:55 a.m. 
10:30 a.m. 
10:30 a.m. 
10:05 a.m. 
10:40 a.m. 
9:52 a.m. 
2:45 p.m. 

10:25 a.m. 
9:50 a.m. 

11:07 a.m. 
9:07 a.m. 
2:oo p.m. 
9:45 a.m. 
9:30 a.m. 

10:05 a.m. 
10:05 a.m. 
9:20 a.m. 

10:15 a.m. 
1 O : l O  a.m. 
9 5 5  a.m. 

10:15 a.m. 
9:22 a.m. 
3:OO p.m. 
1:45 p.m. 

Flow i n  IgDm 

200. 
75. 
20. 
1. 
1. 

N i  1 
N i l  
N i  1 
Nil 

0.1 
.5 

100. 
300. 

500- 1000. 
150. 
60. 
27. 
33. 
5.5 

.5 

.25 
1. 

3-4. 
600. 
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12 Creek on Section 6, Ranqe 2 West, North Saanich 
Heasurement Point: Timed i n t o  5 Igpm bucket a t  end o f  12" diameter 

- - - -  stave pipe caf o u t l e t  t o  ocean. - -  

Measurement Date 

January 30, 1979 
February 20, 1979 
February 21, 1979 
March 13, 1979 
March 14, 1979 
March 20, 1979 
March 24, 1979 
March 27, 1979 
A p r i l  3, 1979 
April 18, 1979 
May 17, 1979 
June 13, 1979 
Ju ly  12, 1979 
August 10, 1979 
September 7, 1979 
October 5, 1979 
October 17, 1979 
October 23, 1979 
November 2, 1979 
November 13, 1979 
November 30, 1979 
December 5, 1979 
December 10, 1979 
December 31, 1979 

F l o w  i n  Iqpm 

9:35 a.m. 
11:35 a.m. 
3:OO p.m. 
11:lO a.m. 
9:15 a.m. 
11:05 a.m. 
2:20 p.m. 
10:25 a.m. 
11:05 a.m. 
8:45 a.m. 

10:05 a.m. 
9:35 a.m. 
1025 a.m. 
9:38 a.m. 
2:33 p.m. 
1O:lO a.m. 
9:33 a.m. 
10:50 a.m. 
2:02 p.m. 
9:00 a.m. 
8:58 a.m. 
1:40 p.m. 
9:45 a.m. 
2:lO p.m. 

20. 
170. 
150. 
60. (Condugtivi ty 190. 

a t  25 C) 60. 
37. 
21. 
17. 
10. 
37. 
2. 

N i  1 
N i  1 
N i  1 
N i  1 
N i  1 
N i  1 
N i  1 
1.75 
.25 - .5 

2.5 
86. 
23. 
55. 

. .,. . . -  
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Ardmore Stream Flow Measurements 1979-1980 
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-2- _-_ ._ . - - _ _ _  82 Creek on Section 6,  Range 2 West, North Saanich (Continued) 
Measurement Point: Timed in to  5 Igpm bucket a t  end o f  12" diameter 

stave pi,pe at ou t l e t  t o  ocean. 

Me as u remen t Date 

January 30, 1980 
February 29, 1980 
March 28, 1980 
April 28, 1980 
May 29, 1980 
June 27, 1980 
July 25, 1980 
August 21, 1980 
September 19, 1980 
October 15, 1980 
November 14, 1980 
December 15, 1980 

9:15 a.m. 
9:00 a.m. 
9:40 a.m. 
9:40 a.m. 
8:55 a.m. 
9:50 a.m. 
9:55 a.m. 
9:40 a.m. 
10:05 a.m. 
9:lO a.m. 
1O:OO a.m. 
9:00 a.m. 

Flow i n  Iqpm 

37 . 
150. 
60. 
0.5 
6.7 

25. 
Trickle 

N i  1 
N i  1 
N i  1 

10. 
100. 
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#3 Ditch on Section 6,  Range 2 West, North Saanich 
Measurement P o i n t :  Timed i n t o  5 Igpm bucket, a t  end o f  Inverness 

Road, a t  outlet t o  ocean. 

Measurement Date 

January 30, 1979 
February 20, 1979 
February 21, 1979 
March 13, 1979 
March 14, 1979 
March 20, 1979 
March 24, 1979 
March 27, 1979 
A p r i l  3, 1979 
Apr i l  18, 1979 
May 17, 1979 
June 13, 1979 
July 12, 1979 
August 10, 1979 
August 21, 1979 
September 7, 1979 
October 5,  1979 
October 17, 1979 
October 23, 1979 
November 2 ,  1979 
November 13, 1979 
November 30, 1979 
December 5, 1979 
December 10, 1979 
December 31, 1979 

9:30 a.m. 
11:30 a.m. 
2:55 p.m. 
9:40 a.m. 
9:lO a.m. 

10:15 a.m. 
2:lO p.m. 

10:20 a.m. 
9:55 a.m. 
8:40 a.m. 

1O:OO a.m. 
9:30 a.m. 

1O:ZO a.m. 
9:37 a.m. 
2 9 2  p.m. 
2:30 p.m. 

1O:OO a.m. 
9:30 p.m. 

10:45 a.m. 
2:OO p.m. 
8:58 a.m. 
8:53 a.m. 
1:25 p.m. 
9:55 a.m. 
2:35 p.m. 

Flow i n  Igpm 

3. 
43. 
37 . 
37. 
28. 
20. 
12. 
12. 

6. 

20. 
Tri ckl e 

Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
15. 
3. 
30. 

- '  . . .  
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#3 Ditch on Section 6 ,  Range 2 West, North Saanich (Continued) 
Measurement Point: Timed into 5 Igpm bucket, a t  end o f  Inverness 

Road, a t  ou t l e t  t o  ocean. 

Measurement Date - Flow ir: Igpm 

January 30, 1980 9:25 a.m. 7. 
February 29, 1980 9:15 a.m. 75. 
March 28, 1980 9:SO a.m. 30. 
A p r i l  28, 1980 9:50 a.m. 4. 
May 29, 1980 9:05 a.m. .7 
June 27, 1980 1O:OO a.m. 1.25 

Dry July 25, 1980 9:58 a.m. 
August 21, 1980 9:45 p.m. Dry 

Dry September 19, 1980 10:07 a.m. 
October 15, 1980 9:lO a.m. Dry 

Dry November 14, 1980 10:OS a.m. 
December 15, 1980 9:15 a.m. 50. 

, _,... 
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#4 Ditch on Section 10, Ranqe 2 West, North Saanictr 
Measurement Point: Timed i n t o  5 Igpm bucket, a t  end o f  right-of-way, 

j u s t  off Glenelg Avenue, a t  o u t l e t  t o  ocean. - -  

Measurement Date 

January 30, 1979 
March 14, 1979 
A p r i l  3, 1979 
May 17, 1979 
June 13, 1979 
August 10, 1979 
September 7, 1379 
October 5, 1979 
October 23, 1979 
November 2, 1979 
November 30, 1979 
December 5, 1979 
December 10, 1979 
January 30, 1980 
February 29, 1980 
March 28, 1980 
A p r i l  28, 1980 
May 29, 1980 
June 27, 1980 
July  25, 1980 
August 21, 1980 
September 19, 1980 
October 15, 1980 
November 14, 1980 
December 15, 1981) 

2:30 p.m. 
2:25 p.m. 
12:02 p.m. 
11:45 a.m. 
2:OO p.m. 

11:OO a.m. 
12:45 p.m. 
9:45 a.m. 
10:05 a.m. 
2:40 p.m. 
9:15 a.m. 
11:05 p.m. 
10:32 a.m. 
11:05 a.m. 
11:35 a.m. 

11:50 a.m. 
12:lO p.m. 
1:30 p.m. 
10:30 p.m. 
11:35 p.m. 
11:25 a.m. 
11:lO a.m. 

Flow i n  Igpm 

3. 

' 4. 
15. 2 

1.5 
. 25 

Dry 

Dry 
Dry 
Dry 
Dry 

Dry 
3. 

2. 
50. 
10. 
1. 
1.5 
2. 

Dry 
Dry 
Dry 
Dry 
Dry 
20. 

.25 
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#5 Ditches a t  end of Braemar Avenue 
Measurement Point: The flow from the two ditches a t  the out le t  t o  the 

ocean a t  the end of Braemar Avenue were estimated, 
as the flow couldn't be captured. 

Measurement Date 

November 0,  1979 
November 30, 1979 
December 5, 1979 
December 10, 1979 
December 31, 1979 
January 30, 1980 
February 29, 1980 
March 28, 1980 
April  28, 1980 
May 29, 1980 '. June 27, 1980 

320 p.m. 
9:40 a.m. 
2:30 p.m. 
9:25 a.m. 
12:oo 
i0:35 a.m. 
1O:OO a.m. 
11:45 p.m. 

11:05 a.m. 
10:40 a.m. 
11:15 a.m. 

July 25, 1980 11:lO a.m. I 

i 
I Augus t  21, 1980 11:05 a.m. 
I September 19, 1980 11:20 a.m. I 

October 15, 1980 
November 14, 1980 10:45 p.m. 
December 15, 1980 10:30 a.m. 

Combined Flow i n  Igpm 

N i  1 
1. 
8. 
3. 

60. 
5. 

50. 
. 10. 

2 . .  
2, 
2.5 

Dry 
Dry 
1. 

Dry 
5. 
25. 
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Water Ye1 I Sanpl. pH Speclflc Total R e s :  Alkml -  A l l r a l -  
Coordl nates Date Conduct. Hardness F l i t .  lnlty: I n l t y :  
Rg. Sac. b. 0 W Y 25'C e C d 0 3  . IOS'C PHNL . TOTAL . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . .  

i 

Tebl. 6. lnorganlc Chanlcsl Anal7 

,' ;. 
I Y  6 4 2 9 80 8.3 320. t , , , ~ .  95. 186. (0.5 141. 
In 8 3 2 9 80 8.1 7%. 351. 442. (0.5 304. 
I Y  9 3 16 9 80 7.9 627. -" 274. 368. (0.5 JOB. 
In 10 1 17 9 80 1.9 730. ' a  317. 450. (0.5 265. 
l W  10 5 I 7  9 80 7.8 866. ' 4 .  .?i.. 367. 5%. (0.5 294. 
l W  IO 6 17 9 80 7.8 590. 244. 338. go.5 348. 
l W  IO 7 17 9 80 7.5 527. ,, ,. 218. 334. (0.5 154. 
I Y  10 8 16 9 80 7.8 590. ,, 273. 360. (0.5 236. 
l W  I I  3 , 17 9 80 8.0 560. . ~ ,,.: 221. 322. (0.5 271. 
2W 6 I5 15 9 80 7.3 470. ,f'*'.' 197. 304. (0.5 140. 
2Y 6 31 3 9 80 8.3 432. ' 0 71.4 250. ' <0.5 160. 
I2Y 6 n 2 9 80 8.2 385. ?!.sj 157. 218. (0.5 171. 
2w 6 58 3 9 80 7.8 590. 276. 332. (0.5 281. 
2Y 6 64 15 9 80 8.2 802. 134. 434. go.5 125. 
2Y 6 66 I5 9 80 8.2 413. 218. 274. (0.5 220. 
a 7 1  3 9 79 $8.1 465. 111. ia6. (0.5 209. 
2Y 7 8 31 5 77 8.5 351. 91.1 212. 0.9 173. 
;2W 7 8 , 3 9 79 8.1 385. 105. 236. , gO.5 183. 

2W 1 25 2 9 80 8.0 405. 186. 232. (0.5 193. 
2Y 8 1 ' 16 9 80 7.7 537. 267. 316. (0.5 251. 
2Y 8 I4 2 9 80 7.9 587. 264. 410. (0.5 198. 
2Y . 8 .  18 16 9 80 8.0 447. 216. 258. (0.5 216. 
2w e 22 3 9 80 7.9 500. 231. 288. (0.5 238. 
2W 8 33 16 9 BO 8.0 462. 220. 264. (0.5 222. 
2Y 9 37 2 9 80 8.2 462. 210. 264. (0.5 216. 
2w . 9  44 3 9 80 8.0 447. 194. 254. (0.5 214. 
a 9 '  47 3 9 80 7.9 520. 259. 302. (0.5 247. 
2Y 9 50 3 10 79 8.0 555. 228. 336. . gO.5 262. 
2Y 10 2 8 6 81 7.9 620. 253. 372. (0.5 ' 289. 
a 10 5 8 6 81 7.9 433. 201. 246. .<0.5 201. 
2w IO 7 9 6 81 7.8 1370. 278. 756. (0.5 297. 
2Y IO 12 9 6 81 7.6 559.' 249. 324. gO.5 232. , 

2Y 10 23 17 9 80 7.8 668. 291. 384. (0.5 298. 

2Y 7 21 16 9 80 ' 6.0 350. ' 150. . -  200. (0.5 163. 

2W IO 23 9 6 81 7.8 645. 274. 366. (0.5 302. 
2W 10 29 17 9 80 7.8 704. 280. 414. <0.5 347. 
2W 10 . 30 8 6 81 7.9 540. 221. 322. (0.5 ' 236. 
3Y 5 7 I5 9 80 7.1 2750. 1030. 2144. ~ (0.5 192. 
3Y 5 7 8 6 81 7.0 2000. 564. 1350. (0.5 171. 
3w 5 10 8 6 81 7.3 550.. 205. 314. (0.5 ' 192. 
3W 5 IO 31 7 81 - 1020. - - - 
3Y 6 I5 9 80 7.3 550. 236. 376. (0.5 171. 

3W 6 24 15 9 80 8.0 516. 231. 316. <0.5 204. 
3Y 7 16 16 9 80. 7.8 697. 299. 434. (0.5 246. 

3Y 6 9 I5 9 80 7.7 599. 264. 414. (0.5 189. 

'all 6 :: 15 9 80 7.8 657. 299. 402. (0.5 260. 

3Y 7 21 16 9 80 7.9 487. 223: 280. (0.5 226. 
3 Y  8 19 16 . 9 80 8.1 488. 191. 290. (0.5 239. 
l3Y 5 16 8 6 81 7.5 643. 304. 418. (0.5 249. 

. . ,! 
I 

. . I  

i 

~ ~~ ~~~~~ 

A l l  analyses mere car r lad  out a t  the Environmentel Laboratory of the  B.C. Wlnlr t ry  of En 
A l l  perameterr I n  Ug/L except pH and Specltlc Conductance. 

m, Artjam. Ares. North Saenlch 
' 

miom 

C I  Nitrogen: Po4 SO4 F 
OlSS. KJEL NO2tN03 Tot DlsS. Olrr. 

6.2 .06 (0.02 GO03 13.3 (0.1 
56.4 .OB 0.05 .003 17.6 0.15 
17.5 .26 (0.02 .006 11.8 0.14 
59.2 .OS 0.53 .004 33.3 0.27 
99. -05 0.3 .004 19.3 0.12 
35.4 G O 1  0.03 .005 9.2 0.10 
50.4 -01 6.10 .003 12.6 0.24 
33.3 .I2 0.47 .003 22.2 0.18 

48.6 .08 1.94 .OOS 16.4 0.14 
23.9 .04 (0.02 .014 22.5 0.11 
14. .I3 (0.02 GO03 7.5 (0.1 
20.9 .I3 g0.02 .004 7.5 . I I  

166. .OS 0.02 ,034 12.1 0.1 

21.4 g.01 - .OW 10.4 <.IO 
7.7 .01 (0.02 .003 7.2 - 
9.8 1. ,011 9.5 . I t  
8.4 .06 0.51 C.003 5.3 gO.1 
8.6 G O 1  (0.02 .004 5.9 (0.1 
9.8 .I8 (0.02 GO03 21.5 (0.1 

60.8 .03 0.05 .005 7.8 0.1 
8.2 .I4 (0.02 .011 8.5 (0.1 

11.2 .04 (0.02 .004 12.8 0.1 I 
I I .  .IO (0.02 .005 8.9 0.15 
12.8 -03 (0.02 ,015 9.2 (0.1 
7.4 .IO (0.02 ,008 9.4 <O.l 
8.6 .I5 C0.02 .006 19.6 (0.1 

22.8 .08 (0.02 .017 11.4 - 
30, .02 (0.02 ,006 19.8 e0.l 
14. .02 (0.02 . O l l  10.3 (0.1 

221. .08 (0.02 .006 49.1 (0.1 
26.6 . I2 0.26 .003 17.4 0.12 
32.3 .02 (0.02 .OM 15.4 (0.1 
24.5 .OS (0.02 .007 14.1 0.1 
22.3 e.01 .02 .a04 11.1 (0.1 
29.2 .03 .I8 . O l l  16.5 (0.1 

750. .IO .02 .003 52.8 -18 
515. .07 0.11 .005 24.6 .25 
43.4 .OS (0.02 . 5.003 19.3 (0.1 

189. - - - 
63. .09 .96 .007 15.7 (0.1 
54.4 .I9 -78 .004 21. (0.1 
52.2 .OS .OS .003 10.1 -19 
33.6 .OS g0.02 .003 12.8 (0.1 
68.8 .08 (0.02 .004 11.6 (0.1 

10.9 .03 (0.02 .007 7.3 (0.1 
47.6 .03 .OB .W5 28.8 (0.1 

16.2 G O 1  0.03 .006 8.2 <.lo 

11.5 .06 0.02 .005 16.2 (0.1 

- 

- - 

15.6 .OB (0.02 ~ 0 0 3  12.6 0.14 

, I ronmnt.  

i- L 

CAT I O 6  

1 sio2 Ca wg K N. F. #I 
React. Olrr. Olsr. Olsr. Olrr. Olsr. Dlsr. 

1 IS. 34.4 2.2 0.1 31.9 
18.1 87.5 32.2 0.5 27.6 

' 19.5 66. 26.6 0.8 30.1 
1 17.4 74. 32.2 0.9 31.2 

19.4 87. 36.3 0.9 34.7 
l 18.4 66. 19.2 0.4 30. 

19.5 46.5 24.8 0.9 17. 
IS. 77. 19.6 0.6 16.4 
18.2 60. 17.4 0.5 33. 

l 26.2 46.8 19.4 0.5 15.9 
I I .  22. 4. 0.8 67. 
18.2 44.2 11.4 0.2 19.2 
19.3 72.8 23. 0.7 18.9 
13.1 48.4 3.3 0.9 110.. 

1 18.8 69. 11.2 0.4 16.4 
16.2 36.3 4.98 0.6 59. .01 .01 
15.1 29.9 4.0 0.2 43.8 (0.1 (0.02 

1 13.2 33.3 5.2 - 45.8 .02 .01 
1 15.9 46.2 8.5 0.7 16.2 

17.9 55.6 11.4 0.5 11.6 
20.7 85. 13.2 0.1 9.7 
18.1 71. 21.1 0.7 13.7 
16.7 66. 12.4 0.2 7.9 

16.7 57. 18.8 0.5 13.2 
17.6 61.8 13.6 0.2 16.9 
17.7 B.8 11.5 0.1 20.1 

1 18.7 80. 14.5 0.1 11.5 - 61.7 17.9 0.9 31.3 -01 3 1  
~ 25.5 65. 22. 0.6 37.6 G O 1  .02 

59.4 12.7 0.2 13.3 -02 .02 I 84. 16.5 0.8 180. -03 .OS 
18.6 73.5 15.8 0.6 18.2 <0.'01 .01 
18.9 75. 25.2 0.3 33.6 
19.6 73. 22.3 0.4 33. .07 .OB 
19.3 71. 25. 0.4 49. 
25. 61. 16.6 0.4 29.4 .01 .OS 
21.1 261. 91. 1.5 IX. 
26.9 112. 69.2 1.3 168. .02 (0.01 

1 17.7 61.8 12.4 0.9 31.2 .34 .29 

~ 20.1 69. 22.4 0.9 15.2 
1 24.4 65. 18. 0.6 16.5 

21.1 74. 27.8 0.8 21.1 
18.1 64. 17.4 0.5 16.8 

1 19.1 84. 21.8 0.7 26.2 
17.2 62. 16.5 0.5 14.4 

1 17.7 57. 11.8 0.4 32.8 
19.4 97. 15.1 0.6 15. .01 -12 

1 19.6 66.2 17.4 0.2 13.6 . 

- -  - -  - -  - 



iosltoz C~ILORIOE;DISSOL 1710 1061T01 Fl.UORfDEtDISSOL 
W / L  

0.15 
H G I L  

1130101 NXTROGN:NJELDAH 0.03 1191t03 PHOSPHORUS Sf07 
H G / L  DISSOLVED 

0801( 
WG/L 

26.2 2591801 YAGhESIUH 
M G / L  OISSQLVEO 

1.8 
M G / L  

THE A F P R O X I M A T E  COST OF TtiE ABOVE TESTS IS S S3.60 

... . . . . . . . .  - - .......... . . . . . . . . . . .  _ _  . I '  , .__.- . -..--..-,-I . 



b1;tr 2571413 I R O N  0:oi i54T413 CAi'crun . p/ - ---- 
D!SSOLTED M G-/i DISSOLVED M / L  I 

2597413 M A G N E S I U M  l t i 9 r  i590309 HAGNESXUM 18;s 

26OT4i3 MANGANESE O b 1  i641703 POYASSIUM o*q 
OlSSOLVEb ( HG/L TOTAL' HG/L 

-0-rs9oLVEb . MOiL DISSOLVEO-G/-L 

. 265TtOS SobIUltl 31;h 
DISSOLVED HG/L 

THE ~ P P R O X I M A T E  COS? OF THE A i O V E  TESTS XS $ ' 54:OO 



VIC$OPIA BC V B V  1x5 

l o s i  7b2 CHL~RIOE: D X S S O L  

. 



WATER QbALITY REfORf F O R  SAMPLE 9165s8k 

l a  
tlG/L 

. . .. . .- . . . . . .. . 

6 

Q 



..... ......... ... 

H A T E R .  QUALITY REPORT 'FOR ~ ~ M P L E  a16317W 
1 ' :  

T 0 : ~ V ~ ~ T - ~ ~ ~ U ~ ~ ~ . ~ ~ E E ~ I ~ ~  
7 7 7  BHOUGHTON Sf-4FLOBR . .  

VICTORIA B p C ,  
flcDounLn; Y2c' Q G C L  .......... ..... ........... - ..... .. ._. . . . . . . . .  .- .... ....... 

FOR S I T E 8  14Oi801~~' 

SAMPLING D A T E I S I i  SEP 17/8Q 1430 HRS- 

SAMPLING D E P T H :  0 

DATE RECElVEO BY LABORATORY: SEP 19/80 

s . A - ~ p ~ E - ~ ~ - ~  VR E * r-~-R- 

. . .  . .  SAMPLED BY: I N V E N T ,  & ENGNRG BR,,  MOF . . . . . . . . . . . . . . . . . . .  

0040IOl PH 'I.6 8871701 RES:PI&T,IOSC' 414, 
R E I .  UV1-i- . M GiT -- 

0380 10 1 ' C O M P ,  DIL, CON0 779r  . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . .  
U M H O I C M  

OllQlC?l SPECIFIC CONDUC "MHO/CH 794, 

lOlOi01 ALKALIN1TY:PHNL L Qz5 io2oiai A L K A C I N X T Y ~ T O T  347 9 

M G / L  -- m-1 L 

M G / L  . MG/b 
1041?02 CHLORlDE8OISSOL 22.5 106 I 701 FLUORIDE t DISSOL L o c l :  

lQlOOO2 HARQNES,T:CAC03 280, $091703 NITROGNtNO2 NO3 0.02 L- Fir/ L HG/T 

1130101 N1TROGN:KJELDAH L 0.01 1191703 PHQSPbQHUS t T O T  0.004 
M G / L  OISSOL,VED HG/L 

1201702 SILZCArREACTIVE 1993 1211t01 SULPHATE:DISSOL i l r l  
7-i- nciL 

THE APPROXItiATE COST OF THE ABOVE T E S T S . I S  8 53.60 

THERE IS NO CHARGE F O R  THE FOLLBJZNG TESTS 

2570 I R O N  E 2600 MANGANESE E 

$AMP\.€ NO, 0163/7'W CONTINUED ON NEXT .PAGE, 
L ~ .... _______~_l_____._______ ... 

m 



. . . . . . . . .  ............. ....... . ... . . . . .  I - - - .  .I-'... :. _* i _. - ~. ^_. 
.--._ -- __._._- -.... -̂I- ____ ..._ ^..____ &. - : _. -..-_.___ ..--. - 

VrCTOHla B , C i  
. ~ ~ A... ...... %.. ............... . . . . . . . . . . . . . . . . . . . . . .  

FOR S I T E :  'is0160s' ..'' C A & D W W . "  250.  FT"WELL 

S A M P L I N G  D A T E ( S ) $  SEP 17/80 1400 WRS . 
s m - B T ; E -  -'fyPE--t-RFSHTn rn 

SAWLING DEPTH: o 
SAHPLER BY8 INVEFJTm 8 ENGNPG 8 R . p  MOE . .  
DATE, RECEIVED BY L A B O R A T O R Y $  SEP 19/80 

i04j702 C H L Q f f I D E t D I S S O L  32.5 1061701 FLUORfDEtRISSQL b 0.1( 
. H G I L  HG/L 

10'10002 HARDN€S,TXCACO3 291, 1891701 NITRBGNtN02 N O 3  L o,bs L- MF/b MG/L 

1130101 N I T R O G N S K J E L D A Y  0.02 1191703 PHOSPHORUS :TOT 0.006 
MG/L DISSOLVED MG/L 

M G 7 L  HG/L 
1201702 SILICAtREACtIVE 18.9 1211701 8ULPHATE:RISSOL 15.4 

75,G 2591881 flAGNESILlfl 25.2 
MG/L O I S S O L V E O  H G / L  

2541802 C A L C I U M  

2641703 POTASSIblM 013 2651703 SODIUM 33,6 

D I s S O L V E D  , 

o x = D v E l - - y  --mmuHG/C 
THE APPROXIMATE COST O F  THE ABOVE TESTS IS S 53.60 

THERE IS N O  CHARGE F O R  THE FOLLOWING -. TESTS 

MANGANESE E 2570 IRON E 2600 

............... - . 

- - __ . - __ . .... ......... 
SAt4Pl.E NO. 0163161J CONTINUED ON NEXT PAGE. 

.......... __  -. ...... ..... - ...... -. . _-_ .. -- 



. . . , . ,. . . .. . . , , , ,. . . 
W A T E R  b"AiIrr R E P O R T '  FOR 

,015109bl ........ -..,-..- ..... 

1 

VlCfoRIA B C  V B V  1XS 
_ _  ATTENTION OF: U I B  GROUNOWATER SECTION . .  . 

_ _ _  I20 1 t P 2 r n r n V f G 7  121170 1 s a  TKXTER~-SSEL 19,6 
M G / L  M G / L  

MG/L D I S S O L V E R  #G/L DISSOLVED 

QISSOLVED M G / L  PI S30LVED HC/L 

80. 2S91801 MAGNESIUM 14,5 2541802 CALCIUM 

-Z 6 r l T I B J P d T A S S I 7 3 M o , i ~ 5 F T P T - S O D ' T b ~  7I -p  

THE APPROXIMATE COST OF THE A B O V E  TESTS IS s 5 3 , m  

THER P'lSN"'TlOR G E T  U R 7  H E T D  ~3JwlNG-T € S f S  

2570 I R O N  E 2 6 0.0 MANGANESE E 



. . . . . . . . . .  . . . . . . . . . . . . . . . . . .  .. .. -. .- . . . . . . .  

WATER ou~iijY R E P O R T  . .  FOR SAMPLE. o is losw 
TO: N I B  G R O U N U W A ~ E R  ~ SECTION 

VICTORIA .BC' v8v 1x5 
PARLIAMENT BUXLOINGS < 

....-.. . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . .  A T T E N T I O N  OF$ W I B  GROUNDWATER _. . . . .  SECTION ,- . . . . . . . . . . . . . .  ........... 

5 8 * 8  2591801 MAGNESIUM 11,s 
M G / L  01 SSOLVED M G / L  

2541802 CALCIUM 
OISSObVED 

MANGANESE E 2570  IHOY 'E 2600 



TO: - W I S  GROUNDWATER S E C T I O N  
PARLIAMENT -6qIL51N-GS 

i v I C T € J R X A  SC. V 8 V  1x5 
A T T E N T I O N  OF; VIS GROUNDWATER . , . . . . . S E C T I O N  . . ... . .. . . . . .. . . .. . . ... ~ ...... - ~ .... .. ... ..... . ~ ...... . 

FOR S I T E :  1401772 CHARTERS- YELL. .95- FT.QEEP 

61.8 2591801 MAGNESIUM 
M G / L  OISSQLVEO 

254t802 C A L C I U M  
OISSOLVED 

1396 
MWL' 

-2 61f7g3PZjT A S S p j  7 y z - 7 ~ 5 n m a l t r ~ l ~ 3 7  Drsso&veo M G / L ,  D ISSOLVED HG/L 

THE APPROXIMATE COST OF THE ABOVE TESTS IS S 53.60 

2570 ' IRON E 2600 MANGANESE 



SEPTEMBER 30,'K-fO ' I ~ ~ - I - R O ~ ~ ~ ~ A L - S ~ ~ - ~ ~ ~ A T O A . Y  * PAGE . 1 
MINISTRY OF THE ENVIRONMENT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
W A T E R  a"ACIrv REP*RT oi6,138w 

................................ : . .  

VICTORIA 6.C. 
....... .. .. . . .  ........................ 

"FOR' SITE: 1403794 UTTKE 298 F P ' O E E P  WELL " 

1201702 SfLICAtREACTIVE 16w7 1211101 SUbPHAYElDISSOL e , 9  
MG/L M Ir/b 

2541802 C A L C I U M  57,O 2591801 MAGNESIUM 18.8 
D I S S O L V E D  HG/L DISSOLVED M G / L  

2641703 POTASSIUM 0,s 2651783 SODIUM 1 3 p 2  
-ISSBCyED D I ~ r n € D  W L -  

THE APPROXIMATE COST OF: THE ABOVE TESTS IS d 53.60 

2570 I R O N  E 2600 MANGANESE E 
. . . . . . . .  .... . . . . . . . . .  

...... ~. . -. .-.. .. ..... .............. . - -  . . . . .  - .;--- -. -. 



.......................................... ............ 

v I c Y i j H 1 A  6 C . v B v  1x5 
A T T E N T I O N  O F t W I B  GROUNOWATER . .  SECTION . . .  z . .  ._ .. :.... ............ 

fOR S I T E :  14017V9 WILLIANS $75  FT DEEP WELL 

... . . . . . . . .  

SAHPLE NO. OISilZW CONTINUEC ON 'NEXT PAGE, 
.__ __ . .  ...... 



VICTORIA B o C .  
- I -  

FOR S I T E ;  1401796 WILLIAMSON z Q Q C  DEEP WELL 

SAMPLING DEPTH: 0 
S4MP4ED B Y :  I N V E N T ,  & ENGNRG BR,, M O E  
BATE RECEIVED 8Y L A B O R A T O R Y :  SEP 17/80 

OQlQlOl P H '  &,O 0071701 REStFILT,lOSC 250, 
R-&- -WI- i  N CiL- - 

ollolo1 SPECIFIC CBMQUC 447, 0300 10 1 CoHP ,PI& oCOMD e 465, 
LIMHO/CM UMHO / C M 

i o i o I o i 216, A L K A L I N I T Y ': P H NL L 0.5 lO2OlOl ALKALIN1fY:TOT 
MG/L HWC 

1041702 CHLCR1DE:DISSQL 8.2 1061701 PLUORlOElDISSOL L Q,lC 
MG/L HG/L 

07 0 00 2 H P. R 0 NE S T t t A C 0 3 2 l b ,  80917llS NXTROGNtN02 NO3 I, Om02 
M'G I L M%-/K- 

1130101 N1TROGW:KJELDAM Om14 1191703 PHOSPHORUS :TOT 0,011 
M G / b  DISSOLVED * HC/L 

12017o2 S I L I C A ~ R E A C T I V E  16,? 1.21170; SULPHATE1DISSOL 815 
hG/C / ----MxK 

oIssoLvEo W / L  DISSOLVER # G / i  

2641703 POTASSIUM 0.2 2651103 SODIUM 7 . 9  
B S S U m g M G [ / b 3 m p E 7 F 7 G f i -  

2541802 C A L C I U M  6 6 , O  2591801 MAGNESIUH 1294  

THE A B B R O X I b i A T E  COST OF THE ABOVE TESTS IS Ib 53.60 

THERE IS rw C H A R G E  FOR THE FOLLOHING T E S T S  

2570 I R O N  E 26DO MANGANESE E 



....... ...................... .................. . . . . . . . . . . . .  .......... 
WATER Q U A l . l i V  REPORT FOR. SAI'IPLE..OF4985W - 

O c  
M G / L  

2541802 CALCIUM 
DISSOLVED 

71  I L'' 259t801 MAGNFSXUM 
M G / L  DISSOLVED 

e1,r 
MG/L 

THE APPROXIMATE COST OF THE ABOVE YESTS IS I 53.60 

2570 IRON e: 2600 HANCANESE E 

SAMPLE NO, Oi498SW CONTINUED ON NEXT PAGE* 
.................. . 



........ . . . . . . . . . . . . . . .  .. . . .  .- ... . .  .- ....... - ... ........... '- . ., _^I. . . . .  . . . . . .  

c 

c. a 

c 

c' 

Q 

C 

c 
C 

1 1  

ra 
c 
I I  

t 

. R2W S E C T  @ /  ' c 
- ...... - - - .- ... . PAC€--l SEPTEMBER 30, 1980 E W I R C ~ N M - E W ~ B O R ~ Q R  Y 

, .  MIhISTRY OF THE ENVIHONMENT 
WATER .rJ.UALIT,Y. REPORT FOR' SAHPLE 016139W 

. :  
........ I . . . .  . . . . . . . . . . . .  .... .._ ............. .............. 

1041702 CHLOKIDEtDISSOL 9 , 8  $0617Gl PLUORIDEtDISSQL L 0 , l i  
M G / L  M G / L  

' i o t n 0 0 2  HARDNESJtCACOS 267, 1091~03 kIfReCN:NO2 N O 3  t 0.02 
MG/b -x 

WG/b OISSDLVEB HG/L 

1201702 S I l . I C A : R E A C f f V E  20.7 1211701 SULPHATEIBISSQL 21.5 

1130181 NITROGNtKJELDAH 0818 1191703 PHQSPHORUS :TOT L 0 , 0 6 3  

Rb/L 

2541802 CALCIUM 85,O 2S91801 MAGNESIUM 13p2  
DISSOLVED MG/L O f  SSOLVED HG/L 

2641703 P O T A S S I U M  0 , l  26S1703 SODIUM 9.7 
- - - - - - m s s o r 7 L - m u  flG7-L 

THE APPROXIMATE C O S T  QF THE ABOVE TESTS IS S S3,f>O 

THERE IS NO C Y A R G E  FOR THE FOLLOWING TESTS 

2STD I R O N  E 2600 MANGANESE E 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . .  . _ :  



E v I . . ~ - ~ . . ~ ~ M  E . N ~ ~ ~ -  srrdp Y A 7 X - 1  __ _. ._ _____.---- 
SEPTEMBER 22, 1980 

M I N I S T R Y  OF THE E N V I R O N M E N T  
........ I . . . . . . . . .  .......... . . . .  ._ ............... 

W A T E R  Q U A L I T Y  R ~ P O R T  FOR SAMPLE olsos3w 

vXCTORIA t3C v8v 1x5 
............................. .. .- - ........ -. . . . . . . .  ATTENTION OF: NIB . .  GROUNDWE! . ,  S E f ? I I O N  ..... .. 

S f * h  2591801 MAGNESIUM 11.4 

-2-mq7-0-3-P~VKSSfr a-;s2~-2763--SDOfBV,1,6 

M G / L  I ) I S S O L V E O  MGfL BISSOIVEO 

DISSOLVE0 M G / L  DISSOLVED M G f L  

2541802 C A L C I U M  

THE A P P R O X I M A T E  COST OF THE ABOVE TESTS IS B 53.60 

2570 I R O N  E 2600 MANGANESE E 

SAMPLE NO, 01.498fW CONTINUED ON NEXT P I G E ,  --__ .- .- . - .. _. ......... ...... .... ..... ..... 



-iw ' f - R - O ' m ! E R T c \ L L A B b R ~ T o R T P A G E  I------ - ~ ~ - F . - ~ . ~ - ~ . - ~  €..~ -.3 
1980 

M I N I S T R Y  OF THE. ENVERONMENJ - 
........_I. . .  ........ . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  

. .  . ' . .  WATER Q U A L i T V  REpgRT FOR SAMPLE Ol6140iJ 

SAMPLING DEPTH: 0 
SAMPLED 6Yt INVENT,  ti ENGNRG 8R,, MOE 
DATE RECEIVED BY LABORATORY8 SEP 17/60 

- . ._ 

8.5 
MG/b 

THERE YS NO CHARGE FOR THE FOLLOWSNG TESTS 

E 2600 MANGANESE E 2570 I R O N  

......................... __ 

I-- 

.... 



- . -  
M I N I S T R Y  OF THE ENVIRONNENT 

- - -  
WATER QUALITY REPDRT FOR SAMPLE O l ! 3 i l O W  

io417a2 CHLORIDE:DISSOL 20q9 1 0 6 1 7 0 ~  PLUOR1DE:DISSOL 0.11 
M G / L  HG/L 

i0700fX-HARPNESJ: C A C 0 3  -276. 1 osmaq1 R 0 GN w;rm3---x-o,0t 
M G / L  MG/L 

M G / L  ,DISSOLVED ' M G / L  

I 
- 

1130101 NJTROGNIKJELDAH 0,15 119170s PHOSPHORUS #TOT 01004 

'2570 IRON e 2600 MANGANESE e 



SEPTEMBER 25, 1980 E HVTR ONMENtAL-8 D T A  1 Q R  Y -PACE--T----- ____ 
MINISTRY OF THE EYVIHONMENT 

_ _  
W A T E R  Q U A L I T Y  REPORT FOR SAMPLE OlbO44W 

V I C T O R I A  BmCr 
.......... " ...... ............ ..... 

FOR S I T E 9  1401783 .. . S R A f ' T H  125 FT DEEP HELL 

2541682 CALCIUM 69,G 2591801 MAGNESIUM 11.2 
OISSObVED MG/L, 0 I SSOLVEO HG/L 

aJ S ~ L Y E - t 7 . 6 7 L P I S ~ Q t ~ E g - - - - - - - - a G T L -  
2641793 P O T A S S I U M  ofJ4 2651703 SODIUM 16.4 

THE APPROXIMATE C O S T  OF THE ABOVE TESTS IS b 53.60 

THERE IS NO C H A R G E  FOR THE FOLLOWING TESTS -___ 

2570 I R Q N  . E 2600 MANGANESE E 

c 
3 G f  -. . . . . . . .  /..Y:..tf .... c . _. : .. . . . . . .  



MINISTRY OF THE E N Y I R O N M E W  
................. ..".. . .  . . . . . . .  

' '  WATER QUALITY R E P O R T  'FOR SAMPLE ''ol604s~ 
1 

V I C T O R I A  B,C, 
......................... ..... . . . . . . . . . . . . . . . . . . .  ..... FOR SITEI 1401782 . . . .  PALESEN 126 fT"DEEP bsELb'-.- .-  

SAMPLING O A T E ( S 1 r  S E P  15/80 1000 HRS 
S Ax* n-n PErFR-ESmAT R 
S A M P L I N G  DEPTH: 0 
SAMPLER BY: XNVENTp 81 ENGNRG BR,, MOE . . .  
RATE R E C E I V E D  SY LABORATPHY:  SEP 17/80 

1QlUlOl AbKAI,,XWITY:PHNL I 0.5 1020101 A L K A L I N I T Y t T O T  125r 
M G i L  M m  

1041702 CHLOH1DE:OISSQL 166, 1061701 FLUORIDEPDISSOL a,!( 

1 107OrlrO5 YASPNES,?ICACO3 134, 1Q91t03 N1TRQGN:NOZ Ed03 0,CZ 
hC/L N G i i  

M G / L  M G / L  

li30101 NITROG42KJEI , ,OAH 0,os 1191703 PHOSPHORUS :TOT 0,934 
M G / L  0 I SSOLVEO MG/L 

iZ0$70i! S1LICA:REACtIVE 13.1 1211701 SULPHATESDISSOL 12.1 
MG/L M G / L  

2541882 CALCIUM 48,4 2591801 M A G N E S I U M  3 . 3  
DISSOLVED MG/b DISSOLVEP M G / b  

THE APPROXIMATE COST OF THE ABOVE T E S T S  IS S 53,60 

THERE IS NO CHARGE - FOR TH€ FOLLGWING - TESTS 

C 

cr- 
: t 1  

2570 I R O N  ii. 2600 MANFANESE E 
. . . . . .  . .  . .  

1- . . . . . . .  -. ... -- .... .... 
, '  bfo  / 2 . z fUL 



--- S E B T EMB ER- F 8 r i 3  8 I)--- E NV I R 0 N M E NT A E A B  0 R - A l b B Y - P I G E 1  
MINISTRY OF THE ENVIRONMENT 

... . . . .  .. .......... . .  WATER'  ouAixrv REPbRr POR SAMPLE o*49esw ... .. - ..-.-.-... .. ..._... 

T Q t  N I B  GROUNOWATER SECTION 
P-A R i-I A ME N P-B U 1-LD I N'G8'- 

2541602 C A L C I U M  44.2 2591801 MAGNESIUM l l*U 
DISSBLVED HG/L DISSOLVED MG/Ll  

Z 6-4 17 U 3 - T  OT A S STUh- 3 - 2 6 3 1 Y U p O o r  UM-3- 
DISSOLVED M G / L  DZS3QLVED MG/L 

THE APPROXfMATE COST gF THE ABOVE TESTS IS 9 53.60 

TH ER F~S--NQ-C H AR GET o R--TH E-F o LXD w  IN^ E STS 

257D I R O N  e 8608 MANGANESE E 

, . .  . . .  

$AMPLE NO, 01U986W CONTINUED ON. NEXT PAGE"' --- ~ . .. .. _. . ..._ - 



* P2-G- 
, , 9;Bo.;-- 

--3EpTEMBER--;B--- EN Vf I? 0 NM EN l' AL:bA BOR-AY '0 R.Y - . 
PlXNISTRY OF THE ERVIRONMENT 

' ":WATER Q U A L I T Y  .REPORT FOR SAMPLE. 04511rw 
.... - . . .. . . _ . . .  . . -  

TO: W I B  GROUNDWATER S E C T I O N  
PA RTIA M E 8-T -eu IL 0-1 N 6 $- 
V I C T O R I A  8C v8v 1x5 

_ _ -  - - ATTENTION OF8 WID GROUNDWATER SECTION - -  . _  

FOR SITEI 1401Y77 STEPHEN WELL' 109 Pf DEEP 

SAMPLE TYPE8 FRESH WATER 

DATE RECEIVED BY LABDRATORYt SEP 04/00 

-4tilWNG-6-A PETS~o'=-SEP-3183-0 83OTR3 

SAMPLING D E P T H I  0 
SAMPLE0 B Y t  INVENTq 8 ENJGNRC BR,, MOE 

THE APPROXIMATE COST OF THE ABOVE TESTS IS 8 53.60 



........ . ~ . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  
WATER QUALITY R E P o R t  FOR S ~ M p ~ E . ' O l 6 0 4 $ w  

.._ 

TO: I N V E ~ T O R Y = E N G I t J E E R I N G  
. . 7 - 7 - ~ ~ O u - T r T Q - ~ ' - $ T ; ~ O 0 R  

, V I C T O R I A  MrCq 

1.1 30101 NITROGM t K JELDAH 0.08  1131703 PHOSPHORUS & T O T  o*oos 
Mt /b  DISSOLVED R G / L  

1201702 SILICIIREACTZVE 2 6 * 2  12117B1 SULPHATEtDISSOL 16.4 

D I S S O L V E D  MG/L  D I S S O L V E D  WG/L 

2641703 POTASSfUM C?,S 26SX703 SQPIUM I 15,9 
O I S S U L V  E D P f 7 S S U - K  

M G / L  MC/L 

254i802 C A L C I U V  46.8 2591801 YAGNESXUM 19.4 

THE A P P R ~ X I M A T E  COST OF THE k B O W  TESTS IS S S3.60 

ThERE IS NO CHARGE F O R  THE FOLLCWXNG TESTS 

2570 I R O N  E 2bOD MANGANESE E 

... ............... . . . . . . . . . . . . . . .  



- Rrw s e e .  / /  p 3  
~~ - 

OCTOBER 7, 1980 ENV~RONMEN T A L L A ~ Q R A T  OR Y - PAGE 1 
MINISTRY OF THE ENVIRONMENT 

FOR 3 I T E i  i401804 TYE 1Pb FT DEEP WELL 
. . - 

60,s 2591801 MAGNESIUM 
HG/L DISSOLVED 

2641703 P O T A S S I U M  0.5 26S1703 SODIUM 33r.1 
D I S-SQTV-EfD ME-&, WS S o w W L  

THE APPROXIMATE COST OF THE ABOVE TESTS IS S 53.60 

-_ THERE IS NO CHARGE F O R  THE FOI,,LOWING TESTS 

2570 I R O N  E 2bOP MANGANESE E 

... . . . .___ ... __ .. .. - ... b 

SAMPLE .- NO, ~ 1 1 6 3 2 2 ~  CONTINUED - ON NEXT ,PAGE, - 



_. _. .. . ., _. . ... . .. .. . ... ... ... . STOFFELSMA 323p 'DEEP ..WELL: 
. . . . .. . .. . .. . .. .. . 

. - ' " ' ' f O R  S I T E i  i401798 

2641703 P O T A S S I U M  0 . 6  2651705 SQOIUM 16.4 -- SSONED.GTL--- - - - -DTSS~L-PE~S-- - - - - - -~ '~~F~~-  

THE A P P R O X I M A T E  COST OF THE ABOVE TESTS IS S 53,68 

THERE IS NO CHARGE FOR THE FOLLOWING TESTS 

I R O N  

.... - 

E 2600 MANGAKESE E 

l 

SANPLE - -- NO, - 01613314 CONTINUkD ON NEXT PAGE, 
__ _ _  ---___- 



c 

c: 

C 

e 
€ 

I Q  

1 1  

4695 2591801 MAGNESIUM 
MG/L DISSOLVED 2541802 CALCIUM 

DISSOLVED 
2651703 SOBSUM 19 

/L D 1S-W 
2641783 P O T A S S I U M  019 

sISSDCVE.0 
s 

. _. THE APPROXIMATE COST OF THE ABOVE TESTS IS . . . . . . . .  

. .  

' \ . . I  

I - 



- - -  
WATER Q U A L I T Y  REPORT F O R  SAMPLE 016318W 

-~ 
FOR SITE: 1401799 CRUHP 290 FT DEEP WELL' - -  

SAMPLING DEPTH: 0 

DATE RECEIVED BY L A B O R A T O R Y :  SEP 19/80 
SAMPLED B Y t  I N V E N T +  g ENGNRG BR,, MQE 

0040101 PH 7 4  0071701 REs:FILT,lOSC 338,  
M - G Z  R E L U A ~ ~ T  

0110101 SPECIFIC CONQUC 590. 0300101 CQHP,BIL,CGNDq 639, 
UMHO/CM UMKO/CM 

i Q l O l O 1  ALKALINITYtPHNb b 0.5 102CI101 ALKAI,,INITY:TBT 248. 
HG/L HGTI,  

- 

l lSOlO1  NfTROGNtKJELDAH L 0.01 1191703 PHOSPHORUS 'tT0l' 0.005 
M G / L  DIS30LVED M G / L  

1201702 S l L 1 C A : R E A C T X V E  1 8 * 4  1211701 SULPHA?E:DJSSOL 9.2 
MG7-L 

2541802 CALCIUM 66,b 2591801 PAGWESIUM 1 9 d  
DISSOLVED V G / L  DISSOLVED M t / b  

2641703 P O T A S S I U M  0.4 2651705 SODIUM 30, 
-3-s-mp v FLT HG/C O r S S K V  k D twi 

- 
HG/L 

THE A P P R O X I M A T E  C O S T  OF THE ARDVE TESTS IS S 5 3 r 6 0  

THERE IS NO CHARGE FOR THE FOLLOWING TESTS 

Z57D IRON E i?bQD MANGANESE E 



-_ - 
WATER QUALITY REPORT F O R  SAMPLE 016320W 

VICTORIA BRC. 
...... ........ ........ -- . . . . . . . . . . . . . . . . . . . .  

FOR' S I T E : '  14O1802! BROOM 220 'FT DEEP WELL: 

1201702 SILICASHEACTIVE 1 9 , 4  1211701 SULPHATEZOISSQL 19.3 
)IG/L ..___ 

M G 1 L  

2541802 C A L C I U M  
DISSOLVED 

8 7 . 0  2591801 MAGNESIUM 
MG/L . DISSOLVEB 

f 6 , 3  
M G / L  

2641703 P O T A S S I U M  oc9 2651703 SODIUM 34.7 
-Dt ss-0 CUE 6- MG/L  DlssoLMe M G i i  

THE APPROXIMATE COST OF THE ABOVE TESTS IS S 53e60 

THERE IS NO C H A R G E  FOR - THE FOLLOWING TESTS 

as70 I R O N  E 260D MANGANESE E 

. . . . . . . . . .  - ....... . ... __ . . . . . . . .  . . .  - 



OCTOBER 1, 1980 E NV~~-ONME%~ A L L A BORATOR Y PAGE 1 
M I N I S T R Y  OF THE ENVXRONNENT . 

- .  

M A T E R  QUALITY REPORT FQR'SAMPLL Oi6319W 
. . . .  

...... _. .. .......... __ ........... ...-.. . ...................... ........ 
P O R . S S T E :  1401800 LEESON 445 FT bEEP WELL 

SAMPbING o~tE(S)t SEP 17/80  1030 HRS 
S A ~ J I  
SAMPLING DEPTH: 0 

DATE RECEIVED HY LABORATORY8 SEP 19/80 

H W A 7 1  fl 

SAVPLEO BY: I N V E N T *  & ENGNRG BR,, MQE . 

0071701 R E ~ ~ f I L l ~ l O S C  4so1 
MGX 7,9 0040101 PH _--_ 

REL U N I T  

OllQlOl SPEClFfC CONOUC 7300 0300101 C O M P , D I l , , C O N D .  816. 
UMHO/CM UMHO/CM 

1041702 CHLORIDE: O I S S f l L  59 .2  1 0 b i Y O l  FLUOR1DE:QISSOL 
MG/L 

8.27 
M G / L  

1201302 SILICA~REACTIVE 17.4 1211701 SUCPYATEtOISSOL 33*3 
MG/L  MrrTL: 

THE PPPNBXfHATf  CQST OF THE ABQVE TESTS IS S 53.60 

THERE IS NO CHARGE F O R  THE FOLLOUING TESTS 
I 

* ,  

E 26OD MANGANESE E 2570 I R O N  

______ i__ ). . . . . . . . . . . . . . . . . . . . . .  _____-.._. .. ._i__- ____I__.--..- 

. -  
I 

Q 

Q) 

e 

. . . . . . . . .  . . . . . . . . . .  -r di? 



~ ~ ~ ~ R ~ ~ - ~ ~ E  ~VA L L A 6 - o ~ R ~ ~ ~ ~ ~  .-a.E-pTEK6-E R-3 078-o 
. .  

MINISTRY OF THE ENVIRONMENT 
...... . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

WATER Q U A L I T Y  REPORT FOR SAMPLE 016134W ........ 

... . . . . . . . . .  
FOR S*rE 1401,9, H A W K E S  P t .  #ELL 

.: I . .  ..... .. .. 

SAMPLING D A T E C S I t  SEP 16/80 1480 HRS 

 AMPL LING DEPTH! 0 
SAMPLED B Y :  I N V E N T ,  & ENGNRG BR,, MOI! 
DATE RECEIVED BY L A B @ R A T O R Y I  SEP 17/89 

S m i - E T  YP E:- F R E SH --Cxn a 

lQ4t782 CHLORIOEtDISSOL 17"s  1061701 FLUOR1DE:OISSOL 0,14 

M G / L  M G-K 
i130101 NITHBC4:KJELOAH Q e t 6  1191105 PHOSPHORUS :TOT Or006 

M G / L  D I S ~ ~ l V E ~  M G / L  

M G 1 L  M G / L  

1 -- 1070802 - - HARONES L--- ' t t c 4 ~ 9 3  274, - 1091703 NITRQGNtNO2 NO3 b o m  

-- ~ZOi702 SILICAtREACtIVE 19,s 1211701 SULPHATEtOISSOL 11.8 
m/L, H G i T -  

2S41882 C A L C I U M  6 6 , 0  2591801 MAGNESIUM 
D I S S O L V E D  M C / L  DISSOLVED 

26b6 
H G I L  

2641703 PO1ASS~Ui . l  Qe8 2651703 sarlrwri 3 O p 1  
P I S 3  OLTEB n G 7 L . T  S S OLV-G7t 

* 
THE APPROXIMATE C O S T  QF THE ABOVE TESTS IS S 53.60 - .  

THERE IS NO CHARGE PRR THE. FDLLOCllING T E S T S  

2570 IRON E 2600 MANGANESE E 

- -  

. . .  

SBNFLE NO, 016134hJ CBNTINUEl) ON NEXT PAGE, __ __ - - - - -- - ......... ... . . .......... . ....... - ___ .......... 



. . . .  . . . . .  - . . . . . . . . . . .  ............. .... .......... 
WATER QUALITY REPORT f O R .  SAMPLE Ot4987W. 

T 0 8 wI.B_GR>.UND.%A f E R -_SECT I ON 
PARLIAHENT 6uIbDINGs 
VICTORIA c3C V8v 1x5 

........................ . . . . . . . . . . . . . . .  ... . . . . . . . . .  ...-..I .__ A T T E N T I O N  OF8 W18 GROUND#ATER, 'SECTIOM ............ .......... _.___. . .- ... 

2541802 C A L C I U M  
DISSOLVED 

3 2 e 2  
M G / L  

YHE APPROXIMATE C O S T  OF THE ABOVE TESTS IS S 53.60 

2570 t R O N  E 2600 HANGANESE E 

........ 

SAt4PLE NO, 014s8?w CONTINUED 3 N , N E X T  PAGE, ' .  - ~ ...... - .  ..... - 



. .  ZS4i8Q2 CALCIUM 
OISSOLVEQ 

3 4 * 4  2S91801 MAGNESIUM 
MG/L PISSOLVED 

THE APPRO%IMATE COST OF THE ABOVE TESTS IS $ 53.60 



c' 

SAMPLING DATE(?) :  SEP 16/80 1100 HRS 
S K M P L E - T Y - P E F  H E S H E  R 

SAMPLING DEPTH: 0 

DATE RECEIVED BY L A 8 O R A T O R V :  SEP 17/80 
SAMPLED BY: I N V E N T ,  8 ENGNRG B R , , , M O E  . . -  

o l l ~ l o i  SPECIFIC CONDUC (188, 0300101 COMP,DIL,COMD, 517, 
UMHO/CM UMHO/CM 

i010/01 ALKALINITY:PMNC b 015 lO20101 AL K A L I N I T Y ~ T O T  ' 239. 
MQL H G i  

1041702 CWLORIOEtDISSOb 10.8 1061701 FLUORIDEIDSSSQL L 0.11; 
kG/b M G / L  

- 

)1070002 HARDNES.TtCCC03 191. 1091703 NITROGNXKO2 NO3 L 0.32 
M G 7 L L  7c -  

1130101 NIfR0GN:KJELBAH 0.03 1191703 PHOSPHORUS :TOT 0,007 
MG/L, DISSOLVED #G/L 

12017O;l Sfb1CA:REACTfVE 17e7 1211701 SULPHA9E:DISSDL 7.3 
T L  # G / L  

2541802 C A L C I U M  5 7 . 0  2591801 MAGNESIUf l  lie8 
DISSOLVED MG/L  DISSOLVED M G / b  

THE APPROXIMATE C O S T  OF THE ABOVE TESTS IS S 53.60 
. .- 

THERE XS NO CHARGE F O R  THE FOLLOWING TESTS 

257D I R O N  E 2600 MAN G A NE. S E E 

SAMPLE:  NO, 016137W CONTINUED ON NEXT PAGE, 



$041102 CHLGR1DE:OISSOL 1596 ~ 0 6 1 7 0 1  PLUBRIDES0ISSOL 0.14 
M G / L  HG/L 

1130101 NITROGNtKJELDAH 0,08 1191703 PHOSPHORUS :TOT L OC0D3 
M G / L  0 I SSQbVEB MG/L 

1201702 SILICAtREACTIVE 17.2 lZlltO1 SULPHATE:DISSO& 12.6 
MGIL tG/L 

2541802 C A L C I U M  62.5 2591801 MAGNESIUh 
BISSOLVFP MG/C PISsOLVED 

THE APPROXIMATE COST OF THE ABOVE TESTS IS $ 53.60 

THERE IS NO CHARGE FOR THE FOLLOWING TESTS 

2570 I R O N  E 2600 MANGANESE E 



i I  

c; 

C 

r 

THERE IS NO CHARGE FOR THE FOLLOlrING TESTS 
E 2600 MANGANESE E 257D IRON 

. -  . .  ................ 



- -  
CUNNINGHAM 17Sf DEEP 'WELL 

_ .  
- FOR SITE: 1401787 

SAMPLING D A T E ( S ) :  SEP 15/60 1350 HRS 

SAMPLING DEPTH: 0 
SAMPLED B Y t  I N V E N T ,  & ENGNRG BR,, HOE 
DATE; RECEIVE;D BY L A B O R A T O R Y :  SEP 1 7 / 8 0  

S A M P X E 7 Y  FEE t R  E S HWATE;R 

0040101 PH 8 . 0  O O ? l t O i  R E S ~ F X L T ~ ? O S C  316, 
REL U N I T  M w - c -  

Q110101 SPECIFIC CQNDUC 516, 0 3 00 1 O 1 C O M P  e D I L C 0 N O  0 545, 
UMHB/CH 

- - A G  / I, H E X  

CIMHO/CM 

i o i o i o i  ALKALZNITY:PHNL L 00s lD2OlOl  ALKALINXTYllOT 204, 

1041702 CHLQH1DE:DISSOL 33.6 1061701 FI,.UORIDE:DISSOL L 0,c 
tic/& HG/L 

_ _  1201702 SILICA~REACPIVE 18.1 1211701 SULPHATE~BISSOL 12.8 
MG/L  M G / L  

2541802 C A L C I U M  64,C ES91801 MAGNESIUp9 17c4 
OlSSObVED M G / L  [)I SSOLVED MG/L 

16.8 
rlc7t- 

8641'103 POTASSIUM 0.5 2651703 SOQJUM 
- s s D I ; V - M G 7 r P f m o  

- - *  
THE APPROXIMATE C O S T  OF THE ABOVE TESTS IS S 53.60 

THERE IS NO CHARGE FOR THE FOLLOWZNG TESTS 



E NVIRDNMTN-T A L L A a OR A T  OR Y PAGE 1 - 
SEPTEMBER 2 9 ,  1980 

H I N I S T R Y  OF THE ENVIRONMENT 
.. . - .......................... .. .... ................. 

WATER . Q U A L I T Y  ' R E P O R T  F.QR .SAMPLE 016048iJ . . .  

VICTORIA B ~ C I  
................... . . .  .... 

To WN E * . 'sl .. .. DEE p.  . WEb' ~ ..... ............... .I. .... ... - 
F d R " . S I T E t ' ~ '  1401786 . 

SAMPLING I )ATE(-S): -SEP _-__ - 15/00 1300 HRS 
SAtdPLE TYPE: FRESH WATER 
SAMPLING DEPTH: 0 
SAMPLED BY: I N V E N T ,  & ENGNRG BR,, HOE. 
DATE R E C E ~ V E P  tfy ~ A B O R A T Q R Y ;  SEP w a o  

o ~ l o l o l  SPECIFIC CONQUC 657. 0300101 COMP,DILcCONDI 707 a 
UMHO/CM UMHO/CH 

i o ~ o i o i  A&KALINITY:PHNL L 0.5 10201.01 ALKAbINITYlVOT 260. 
MG/L H G X  

ii30iOi NITROGN:KJELDAH 0.0s 1191703 PHOSPHORUS $TOT 0,003 
HG/L DISSOLVE0 M G / L  

2541802 C A L C I U M  7 4 . 0  25918Ui MAGNESIUM 27.0 
R X S S O L V E D  H C / L  DISSOLVED HG/$ 

THE APPROXIHATE C O S T  OF THE ABOVE TESTS IS $ 53.60 

THERE IS NO CHARGE F O R  THE FOLLCWSNG TESTS - _  

2570 IRON E 2600 MANGANESE 

, 2 . 7 C C L .  

E 

__ ......... . . . . . . . . . . . . . . . . .  .... -. .... - __ ....... 1 . . . . . . . . . .  

SAMPLE Floe 016048V CONTItJUEO ON NEXT PACE, ............ . ... 



THE APPROXIMATE COST OF THE ABOVE T E S T S  XS 8 53.60 .- . 

THERE 1s NO CHARGE FOR THE F P L C ~ ~ I N G  TESTS 
€ E 2600 RANGANESE 2570 I R Q N  

*.- .... -- , .- . . .. . . . .. -. . . . . . .., . . . . . - .. . . . . ... . .__...__~___.___._...l..I ........ .. ...-... -. ' . .  . 



.... ., . ........ . . . . . . .  ^ .  ... . . . . . . . . . . . .  
S C L  b 

L 
P 

1201702 S I L I C A : R E A C T W  20,l 1211701 SULPHATEIDISSOL 15b7 
MG/L HG/L 

DISSOLVED HG/L DIs5Ol.VED MG/L 
2541802 CALCIUM b9,C 2591801 MAGNESIUY 22.4 

2641703 POTASSIUM Q P 9  2651703 SODIUM 15b2 
P I s y U  C V ED,G7-TSmWED-m- 

T H " ~  A P P H u X X ~ A T E  C O S T  OF THE ABOVE TESTS XS 3 53.60 

THERE IS k0 CHARGE: FOR THE FOLLOWING TESTS 

E 2600 MANGAPJESE 

. .  . . . . . . . . . . . . .  . . .  . . . . . . . . . . .  ....... 

e 



WATER QUAL!TY REPORT FOR SAMpLE'016049W 

' FOR SITE; 1401785 MCHLJLLEN 112 kT DEEP k'€LL; 
- . .. . 

1020101 A L K A L I N I T Y t f O T  r9e,  104l702 CHLORTDE$PISSQl, 1 5 0 ,  
Rea- M F K  

2591801 MAGNESIUM 
DIS30LVEO 

1.5 
MGtL 

2651703 SODSUM 138, 
a 8 S 0 CVE D- MG7L 
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LEGEND ' -  
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HYDRO- 
CHEMISTRY 

Chonisol Pi. Diapam 

Hydmchomisd doto, other than to!d dissolved solids, I: 
n w d e d  01 perccntmgei of the totd micas or cations 
(.quiralentr per million) on a pie diogrom ~1 tho inrid. 
of the well 01 rprinp symbol. The sotionr ere placed In . the Ieh hol ioi  the pie diapom, and the miam in the 
ripht half, in the order shown. Fw D quick and mosy 
intwpntotion, each CmititYmt ha h e n  m i m e d  a 
distinctive mlor. 
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