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Mr. R.G. Eansoa, Chairman of t h e  Vi l l age  of $!asset ,  i n  a l e t t e r  t o  t h e  Deputy 
N i n i s t c r  af i!ater Resources,  dated February 2 2 ~ 6 ,  1965, f i l e  0260140, enquired 
about t h c  p o s s i b i l i t y  of t h i s  Departrxnt  sezrch ing  f o r  a water sup?ly f o r  Xasset.  
Xr. Hansm w a s  i n fo r rxd  t h a t  I would be i n  t h e  P o r t  Clements area l a t e  i n  LIarch 
( s e e  my Zen0 on P o r t  Cleniants well, f i l e s  02432G7, 0239015) and would v i s i t  t h e  
Xassei area i n  order  t o  have a ? re l fminary  loclc a t  t h e  geology and t o  see whether 
t h e r e  would be any chance of d r i l l i n g  a success fu l  w211. A f t e r  cordpleting a 
p r e l i n i n a r y  i n v e s t i g a t i o n  a t  i.iasS2tJ I 'phoned Xr. Livings ton  and recormended 
t h a t  d r i l l i n g  could te c a r r i e d  out  a t  one o r  more s i tes  (see Fiz .  3 ) .  
t h a t  t h e  €irst ho le  should be a t  a Location c l o s e  t o  the  c o m u n i t y ,  and t h a t  
a d d i t i o n a l  t es t  h o l e s ,  un le s s  t h s y  could be doze a t  ve ry  low c o s t ,  should a w a i t  
an econoinic f e a s i b i l i t y  s tudy .  

Ire agreed 

M r .  L iv inzs ton  advised t h e  Dspartncatal Comptroller (A;)ril S t h ,  1965, f i l e  0260140) 
t h a t  t k e r e  would be a d e f i n i t e  aavantaze i n  g c t t i n z  G. G G. I:Tell Drilliris Lcd, to 
d o  t h e  t e s t  h o l e  a t  Xasset .  
and consequent ly  t h e r e  would be a s u b s t a n t i e l  sav in2  i n  t r a n s p o r t a t i o n  c o s t s  if 
G. 6 G. wcre Given t h e  d r i l l i n g  c o n t r a c t .  Thcy were subsequent ly  awarded t h e  
c o n t r a c t  and d r i l l i n s  coizxenced a t  Kasset  on A p r i l  25th,  1945. A pr. i?  tsst wis 
run  on t h e  c m p l e t e a  v c l i  on t h y  13th  and 14th a t  maxinun p'mp c a p a c i t y  of 3?G 
U.S. g a l l o n s  per  minure o r  258 I q e r i a l  g a l l o n s  per  minute.  F i e l d  tes ts  on t h e  
water q u a l i t y  were c a r r i e d  out  a t  t h e  well s i t e  and shoved a high i r o n  contea: i n  
t h e  water (see Appendix Iv). 

The Water Resources Se rv ice  paid $500 tawards t r a n s p o r t  c o s t s  f o r  t h e  d r i l l  to 
YacXillan,  Blocdel  and Powel l  Rivcr  Coxzany who f inanced t h e  transporis of d r i l l  
e q u i ? c m t  t o  t h e  Queen Chclrlotte I s l a n d s  and t h e  d r i l l i n ;  of the P o r t  Cl-enents 
w e l l .  

The V i l l a ~ e  of Xaeset subsequea t ly  purchased t h e  w e l l  for $1,528.35, Leing the  
c o s t  o f  r m t e r i a l s  and s tandby t i z e  only.  A breakdow. of c o s t s  on che a r o j e t t  is 
Lis ted  as  fo l lows:  

G. & G. wcre at t h a t  time d r i l l i n g  at Port Clements 
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Cost  or , n s t a l l ed  nater ia ls  and s tandby time: 

16 f e e t  of ?,SO and #70 s l o t  ( s t a i n l e s s )  s c reen  and f i t t i n g s  

31 feet of 8-inch p ipe  a t  $5.00 .......................!...:........... $ 
$ 67.00 p e r  f o o t  ......................................... $ 1,072.00 

155.00 
5% Tax on materials ($1,227.00) ..................................... $ 61.35 

Standby time (8 hours w a i t i n s  f o r  s c r e e n  d e l i v e r y  and 16 hours  
de l ay  i n  makin:: a v a i l a b l e  a bu l ldoze r )  
24 hours a t  $10.00 p e r  hour ................................ $ 240.00 

D r i l l i n g  c o s t s ,  etc: 

T o t a l  ... ' $ 1,528.35 
\ 

Transpor ta t ion  c o s t s  agreed on w i t h  KacKillar-- -:loedel-& Poirel l  River 500.00 
Transpor ta t ion  of crew t o  and f r o n  s i t e  - .............................. $ 175.GO 
i l r i l l i a ~  c o s t s  - hour ly  work 169 hours  $lk.OO p e r  hour ............. $ 2,365.00 
Puiping and pun? d e v e l o p e n t  - 48 hours  G $12.00 per hour ............ $ 576.00 
Room and boGrd f o r  d r i l l  c r e w  ......................................... $ 407.60 

$ 
I-. 

bfiscellaneous expenses ............................................... $ 51.00 

T o t a l  ... $ 4,075.60 

I 

! .  
i 
I 

T o t a l  c o s t  of well ........... $ 5,603.95 

Water SupFly Bequirements f o r  Vil laze of l h s s e t  

No d e t a i l e d  s tudy  has  y e t  been made of t h e  water r e q u i r m e n t s  f o r  t h e  V i l l a g e  of 
Masset. 
present  tixe, p lus  a n  es t imated  requirement  of 25 g a l l o n s  p e r  minute  f o r  t h e  l o c a l  
cannery, I would very  roushly  c a l c u l a t e  t h e  water requirements  as  fo l lows:  

Using t h e  f i g u r e  suppl ied  by Eir. Eianson of 150 p o s s i b l e  connec t ions  a t  t h e  

150 connect ions a t  500 Im?. g a l l o n s  a day ...... 75,000 I m p e r i a l  g a l l o n s  a day 
Cannery 25 Imp. g a l l o n s  pe r  min. ..... 36,000 I m p e r i a l  g a l l o n s  a day 
Ex i s t ing  average d a i l y  denand .................... 111,000 Imper i a l  g a l l o n s  a day 

o r  77 Imper i a l  g a l l o n s  pe r  minute 

! 

A poss ib l e  peak detiand o f ,  s a y  1.5 x 77 ......... ,115 Imper i a l  g a l l o n s . p e r  minute . 

Locat i on  

la 
The Vi l lage  of Masset i s  loca ted  a t  t h e  n o r t h  end of Graham I s l a n d ,  Queen C h a r l o t t e  
I s l a n d s ,  nea r  t h e  en t rance  t o  Kasset Sound (see Figs .  1-3). The w e l l  l o c a t i o n s  a re  
shown on Figs .  2 and 3. The w e l l  and access  road are loca ted  on Lots  16, 17 and 18 
( ? )  of Block 32, District Lot  361, P l an  1032, Queen C h a r l o t t e  District. The S u p r -  
in tendent  of Lands a d v i s e s  a r e s e r v e  has  been e s t a b l i s h e d  on Department r eco rds  
covering t h e s e  l o t s  ( l e t t e r  of June 14 th ,  f i l e  0260140). 

3 . . . .  . . . .  
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There are small c reeks  wi th  poor q u a l i t y  water close t o  Xasset. 
t o  d r y  UT i n  t h e  s u m e r  and are  considcrcd unsu i t ab le  as a source  of supply  f o r  
t.he Vi l l age  of Xasset. 

These are  r epor t ed  

S.JELL COt<STRUCTION A;JD DEVELOPPIENT PXOCEDUXE S , *. 

The l o c a t i o n  of t he  Pfasset w e l l  s i t e  i s  shown on Figs .  2 and 3 .  IJater was f i r s t  
encountered a t  20 f e e t ,  see Appendix 11, wi th  a s t a t i c  level of 12ji f e e t .  
ho le  was d r i l l e d  down t o  S8 f e e t .  Samples of the d r i l l  c t i t t i ngs  between 20 and 
44 f e e t  were s e n t  by. a i r  t o  V i c t o r i a ,  on Xay l s t ,  and s i z e  anal.yses were run  by 
the  Department of Highways, see Appendix 11. G. & G. Well D r i l l i n g  advised t h a t  
t h e  screen  s l o t  s i z e  s e l e c t e d  on t h e  b a s i s  of t h e  s i z e  ana lyses  r e s u l t s  could 
not  be obtained l o c a l l y  and would have to be ordered from the  f a c t o r y  i n  E'' dnneso ta .  
This  would have meant a de lay  of sone days arid involved a n  expense of s e v e r a l  
hundred d o l l a r s  f o r  s tandby t i n e  f o r  crew arid d r i l l i n g  r i g .  G. G G.,  however, 
f i n a l l y  obtained l o c a l l y  i n  Vancouver and i n  Sea t t l e ,  a f ive - foo t  s e c t i o n  of 30 
s l o t  sc reen  and a 10-foot s e c t i o n  of 70 s l o t  sc reen ,  bo th  sc reens  were r d d e  of 
s t a i n l e s s  s t e e l  aad from t5e s i z e  ana lyses  r e s u l t s  were q u i t e  s u i t a b l e  f o r  t h e  
Masset well. I n  t h e  absence of Xr. Liv inzs ton ,  I agreed v e r b a l l y  t o  an inc rease  
of $80.00 ovzr t h e  c o n t r a c t  p r i c e  f o r  t h e  16 f e e t  of s c r e e n  needed, as  I f e l t  t h i s  
p r i c e  inc rease  t o  be j u s t i f i e d  under t h e  circu-. I ,  s t a n c e s .  

The b o t t o n  of t h e  sc reen  w a s  placed a t  a d e s t h  of 46 f e e t ,  4 i nches ,  i n  t h e  tsst 

The 

, 
1 

I 

i 10-foot s e c t i o n  of 70 s l o t  abovs t h l s .  Thirty-'one f e e t  of 8- inch c a s i n g  was 

I 
I 

I _- . 
I hole.  The f ive - foo t  s e c t i o n  of 80  s l o t  scree :a placed  a t  t h e  bottorn and t h e  
i 

l e f t  i n  t h e  hole .  

E::cept f o r  a zravel s a c 2 l e  a t  38 f e e t  viiich coa ta ined  up t o  40% sand, a l l  g r a v e l  
sarqles between 30 f e e t  and 44 f e e t  conta incd  less than  30'7 sand, an3 n i n o r  sLlts. 
Nost sax? les  conta ined  some pebbles  over OT, inch  i n  diameter .  On t h e  b a s i s  of 
tho, s i z e  ana lyses  resu l t s ,  the screen was placed between 30 and 46 f e e t .  
sc reen  s l o t  s i z e  would only  allot7 t h e  sand f r a c t i o n ,  UT t o  30% of formation m a t e r i a l ,  
t o  ?ass through dur ing  w e l l  developaent .  

The 

Surging w a s  c a r r i e d  out  on t h e  w e l l  f o r  
. t h r e e  Gzys u n t i l  no f u r t h e r  sand and f i n e s  czme through t h e  well screen .  . 

PK.2 TEST AXD 2ZSULTS (For  conclus ions  - see end of t h i s  s e c t i o n )  

General Descr ip t ion  of Procedures and Equipment Used 

The punp used f o r  t h e  t e s t  was t h e  s a m  one used f o r  t h e  P o r t  Clements w2l l  purcp 
t e s t  - a ver t ica l  t u r b i n e  t y p ,  equipped wi th  a th rce - inch  o r i f i c e  a t t ached  t o  a 
four- inch pipe.  
258 I q e r i a l  ga l lons  ?er n i n u t e  vhicS  w a s  ncasured by t h e  o r i f i c e  nethod descr ibed  
on page 152, Water Vel1 Handbook. 

A s t eady  flow was r a i n t a i c e d  of 310 U.S. g a l l o n s  pe r  n i n u t e  o r  

4 . . . . .  . . . .  
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An a t t e  ... . J t ,  was made t o  e l i m i n a t e  t h e  p o s s i b i l i ' t y  of s u r f a c e  leakage t o  t h e  a q u i f e r  
f ro= t h e  water be in2  pumped out  of t h e  well. A d i t c h  was dug.,at t h e  V i l l a g e  of 
€:asset's expenselnorth f r o n  t h e  well s i t e  t o  DslLat la  I n l e t  (see  Fig. 3 ) .  This  
d i t c h  was subsequent ly  l i n e d  i n  p a r t  w i t h  plascic shee t ing .  
t es t ,  f low measurements made by a t r i a n g u l a r  notch weir a t  t h e  n o r t h  end of t h e  
d i t c h  were compared with',  t h e  well flow and sho:;ed only n e g l i s i b l e  l o s s e s  a long  
t h e  t rench.  

During t h e  pump . 

-4 

The haxiinun cg;)acity of t h e  pump vas l i m i t e d  
l i t t l e  over 300 U . S .  g a l l o n s  pe r  minute o r  25Y'Irnperial g a l l o n s  pe r  n inu te .  

.tho equi?rnent a v a i l a b l e  t o  a 
- 

Afte r  a pre l iminary  t e s t ,  it was decided t o  run  t h e  p u q  a t  310 U.S. 'or 258 Imper ia l  
g a l l o n s  p e r  minute f o r  a %onstant  r a t e  test". 
u t i l i z e d  dur ing  t h e  tes t  and arrangcr;.cnts w r e  xade w i t h  t h e  owners t o  no t  u se  t h e s e  
wells dur inz  t h e  pump t e s t  and recovery  r e a d i n s  per iod.  
and d i s t a n c e  of t h e  lasset  t e s t  well Erom t h e  observa t ion  wel ls  i s  shown on Fig.  
4. 
purposes.  

Two nearby domestic wells were 

A map shoxing t h e  l o c a t i o n  

These were unfo r tuna te ly  t h e  n e a r e s t  wells t h a t  could  be used f o r  obse rva t ion  
Pun? t e s t ' d a t a  is  t abu la t ed  i n  Appendix 111. 

Discussion of R e s u l t s  

1) C o e f f i c i e n t  oE T r a n s m i s s i b i l i t y  (T) 

The c o s f f i c i e n t  of t r a n s m i s s i b i l i t y  (T) of t h e  a q u i f e r  was c a l c u l a t e d  by s e v e r a l  
rx thods ,  and an  averasa  vali le found f o r  T = 2.45 3.05 Imper ia l  gallons p e r  day p e r  
foo t  width.  The r e s u l t s  a r e  t abu la t ed  be1oi.r. . 
Mon-equilibrium method (see Fig.  5). 

For obse rva t ion  vel1 +l: 
For obse rva t ion  wel l  $2: 

Modified non-equi l ibr ium method of Jacob (see  Figs.  6-8) 

5 T = 2.80 x 10 ImTerial g a l l o n s  pe r  day p e r  f o o t  wid th  
T = 2.60 x 10 5 Imper ia l  g a l l o n s  pe r  day per f o o t  width.  

For Hasset t e s t  well (av.value:  T = 2.16 x lo5 In?. g a l l o n s  pc r  day p e r  f o o t  width.  
5 Im?. e a l l o n s  p e r  day pe r  f o o t  width.  
5 For observa t ion  well 31: 

For observa t ion  wcll #2: Imp. g a l l o n s  p e r  day ?er f o o t  width.  

Eon-equilibrium ( recovery)  rnethod (sec  Fig. 9 )  

For observa t ion  :.:ell +l: 
?or obse rva t ion  well 5 2 :  

Theis Recovery Xcthod (see Figs  10-12) 

 or 1,;assct t e s t  wel l  : 
For observa t ion  w e l l  $1: 
For observa t ion  w e l l  :'j2: 

T = 2.32 2: 10 
T = 2.59 x 10 

c 

T = 3.86 x lo3 inperial g a l l o n s  p e r  day pe r  f o o t  widCh. 
'I = 1.51 1: LO Inpi- ia l  g a l l o n s  p e r  day p e r  f o o t  width.  5 

T = 2-03 x 105 Imper i a l  gallo2s-per day p s r  fclot width.  
T = 2 . 5 3  x lo5 Imper ia l  Zalloas per  day pe r  f o o t  width.  
T = 1.90 :: 10 Ixiiperial gallons p e r  day pe r  f o o t  width.  5 

c 

5 . . . . . . . . . 



The c o e f f i c i e n t  of s t o r a z e  (S) of  t h e  a q u i f e r  was c a l c u l a t e d  by several methods 
a l s o ,  and a n  averaze  va lue  found f o r  S = 0.039. (Values f o r  Q used i n  t h i s  cal-  
c u l a t i o n  being i n  Impcr i a l  g a l l o n s  Der minute).  The (S) c a l c u l a t i o n s  a re  tabu- 
l a t e d  below. 

Xon-equi l ibr iup method (see Fig.  5) 

' For observa t ion  wcll 31: S = 0.049 
For obse rva t ion  w e l l  #2: S = 0.0178 \ 

biodified non-equi l ibr iummethod of Jncob (see f i g s .  7 and 8) 

For obse rva t ion  well ;)I: S = 0.0735 
For observa t ion  well #Z: S = 0.01611 

3 )  General Discussion 

Deq i t e  t h e  res t r ic t ive  a s s u q t i o n s  on which they  a re  based,  t h e  non-equi l ibr ium 
f o r m l a ,  modified non-equilibriuc: fo rnu la  and recovery  formula . g ive  comparable 

Sa l lons  per  day per  f o o t  wid th ,  i s  l a r g e  and f n d i c a t e s . t h e  p e r n e a b l e . n a t u r e  of 
t h e  g r a v c l  a q u i f e r .  

. va luzs  f o r  (T) c o e f f i c i e n t  of t r a n s n i i s i b i l i t y .  The va lue ,  (T.) = 2.45 x 10 5 irn?&rial -. 

. .  . The a q u i f e r  weald probably b e s t  be descr ibed  a s . a  leaky a r t c s i a n  ty2e.  During 
tirilliAs3 water was encountered a t  20 f e e t  w i t h  a s t a t i c  of 1.2 f e e t  a?pro::ir.:ately. 
The d r i l l  log i n d i c a t e s  however, t h a t  t h e  over ly ing  f o r imt ions  are ha rde r  pac!.:ed 
and cons iderably  Less permeable. '  This may h e l p  exp la in  t h e  va'lue f o r  t h e  s t o r a z e  
c o e f f i c i e n t  (4 .G49) .  That i s ,  -a value somewhat less than  t h a t  n o m 1  f o r  water 
t a b l e  a q u i f e r s  bu t  g r e a t e r  t han  t h e  range norrnally expe'cted f o r  a r t e s i a n  a q u i f e r s .  . 

4 )  ?*le11 Loss (sw) c 

The drawdown i n  t h e  Nassat well can  be computed t h e o r e t i c a l l y  from t h e  non-eGuilibrt.cn - 
' fornula .  This  c m ? u t a t i o n  however d ~ e s  not  t ake  into account drawdom di;e t o  w e l l  

The d i f f c r e n c e  je tween t h e  a c t u a l  l o s s  (sw) and p a r t i a l  p e n e t r a t i o n  l o s s  (s? ) .  
6:;rz~~docr;l cieasure:! i n  t h e  Xasset  Bel l  dur ing  t h e  p m p  t e s t ,  and t h e  t h z o r c t i c a l  drax- 
00:m is taken t o  r e p r e s e n t  t h e  comy?onents of w z l l  loss (sw) and p a r t i a l  p e n e t r a t i o n  
l o s s  (sp) i n  t h e  well. 

Asswin3  a valuc f o r  ( T )  - 2.45 x lo5  I n p e r f a l  gallons per  day p e r  f o o t  wid th ,  S = 
0.039, t = 1 day (1440 rz inutes) ,  Q (\.:ell d i schazze )  = 258 I r rpe r i a l  gallons p e r  n i n u t e ,  
then  using a g r a p h i c a l  s o l u t i o n  of t h e  e::?oilential i n t e g r a l  m t h o d  of The i s ,  t h e  
t k e o r e t i c a l  drewdo;m in t h e  Kasse t  t e s t  well i s  c a l c u l a t e d  as 1.58 f e e t .  Ths 
actual drawdown under t c s t  f o r  t he   sa::^ va lues  of time (t) aad well d i scha rge  (Q) 
is 2.38 f e e t .  
t h e r e f o r e  r e l a t i v e l y  s m 1 1  i n  t h e  ilassec t e s t  well. 

' The resul t iaz  well  losses of 0.S fee t  drawsown a f t e r  one day a r e  

- 

6 . . . . . . . . 
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The t h k u r e t k a l  drawdown i n  the  t e s t  well was coiiiputed a l s o  f o r  o t h e r  v a l u e s  of 
Q (well d ischarge)  an6 t ( t h e ) .  All resul ts  a r e  t abu la t ed  below. 

Q ( d i s c h a q e - o f  w e l l  i n  
'Ircperial gal lons/minute)  pumping ' . s t a r t e d )  i n  Hasset t e s t  w e l l  

: I S  : :I 
.. ; t(Time i n  days . s ince  T h e o r e t i c a l  drawdown i n  f e e t  

.I ' 

115 1 0.70 
0.95 
1.58 258 1 

255 100 2.15 
1000 1 6.1 
1000 100 8.3 '' 

1 
115 mo -* 

-9- 

5 )  Conclusions 

Assuming a peak demand of 115 Im2er ia l  g a l l o n s  p e r  minute f o r  Masset,  then  a f t e r  
100 days of continuous punping t h e  t h e o r e t i c a l  d ravdom would b e  0.95 f e e t .  
we accea t  a f i z u r e  f o r  w e l l  loss of 0.8 f e e t  a t  t h i s  puxpin;; ra te ,  then  wi th  a 
s ta t ic  l e v e l  i n  the  well of 12.57 f e e t ,  t he  tor ;a l  drawdown i n  t h e  well p u q i n g  
a t  115 I m p r i a l  ga l lons  per  minute f o r  100 days is es t imated  t o  be 14.32 f e e t  below 
top of cas ing .  
c i t y  of t h e  test  well i s  cons iderably  i n  e::cess of t h e  e s t - imted  peak dezands 
which nay be requi red  by t h e  V i l l a z e  of  Masset. 

A d i scuss ion  of t h e  s u r f i c i a l  geology of t h e  2Iasset a r e a ,  10s of t h e  idasset t e s t  
well and s i z e  ana lyses  curves ,  pump t e s t  d a t a ,  and water  q u a l i t y  of t h e  t e s t  w e l l  
are fncluded i n  Appendices I - IV a t t a h e d .  

I f  

As t h e  top  of the  we11 sc reen  is  a t  a depth of 31 f e e t ,  t h e  capa- 

jF 

J . C. Foweralcar 

Ground-water D iv i s ion  
L Geological  Engineer 

/I 
'I - 

JCF/Ls .I ' 

2 t a t t a c h s .  
: . .  
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APPENDIX I 

NOTES ON THE SURFICIAL GEOLOGY OF THE MASSET AREA AND 
PROBLEMS INVOLVED I N  THE SELECTION OF A TEST WELL SITE 

Notes on t h e  s u r f i c i a l  geology and genera l ized  g l a c i a l  h i s t o r y  from Por t  Clements 
t o  P a s s e t ,  t oge the r  wi th  an  i n t e r p r e t a t i o n p f  t h e  d r i l l  log and samples of t h e  
Por t  Clements Well have been discussed i n  my memo of J u l y  20th,  1965, 
0243107 and 02390151, and t h i s  information w i l l  no t  be repea ted  here .  

( F i l e s  

The Vi l lage  of Masset Iks wi th in  an  a rea  of Graham I s l and  designated as t h e  "Queen 
Char lo t t e  Lowlands1' on the  physiographic map (Fig.  1). 
l a i n  by f l a t ,  gently-dipping T e r t i a r y  -mar ine  sha le s ,  sands and sandstones,  and 
commonly the  low h i l l s - a r e  found t o  be remnants of vo lcanic  flows. Sutherland 
Brown (1960) cons iders  t he  lowlands are proper ly  p a r t  of t he  f l o o r  of Hecate 
S t r a i t ,  r a i s e d  s l i g h t l y  above present-day sea  l eve l .  The lowlands are mantled 
wi th  unconsolidated g l a c i a l  g rave l s ,  sands and silts. The reworking of t hese  
d e p o s i t s  has  provided one g r e a t  beach along t h e  whole of t h e  shallow shore l ine  
from Skidegate I n l e t  t o  Masset. Sutherland Brown has observed t h a t  p reva i l i ng  
southeas t  g a l e s  are eroding t h e  e a s t  c o a s t  shore and d r iv ing  t h e  sands northward 
along t h e  c o a s t  t o  bu i ld  Rose S p i t .  
Masset the  mainprocess  is  one of depos i t i on  i n  p a r t  caused by sand t h a t  is  
blown ac ross  the  s p i t  i n  dunes. 

The lowlands a r e  under- 

Along the  no r th  coas t  from Rose S p i t  t o  

Masset Vi l l age  and Masset Indian Vi l l age  l i e  on the  no r theas t  s i d e  of Masset 
Harbour which is near  t h e  en t rance  t o  Masset I n l e t .  
by g r a v e l ,  sand and some s i l ts ,  i n  p a r t  beach and ba r  d e p o s i t s  conta in ing  s h e l l s ,  
and a t  Masset Indian Vi l l age  i n  p a r t  on dune sands. 
t h e  e a s t  of Masset con ta in  over 100 f e e t  of crossbedded f i n e  l i g h t  brown sands and 
some g rave l .  It i s  thought t h a t  t h i s  m a t e r i a l  w a s  dersved from melt ing i c e  t o  t h e  
south and west.  Outside of Masset near  Skaga Po in t ,  a t  a n  excavat ion made f o r  
causeway materials, t h e r e  are exposed near  sea l e v e l  bouldery g rave l s  which s tand  
w e l l ,  a r e  f i rm,  and show i r o n  s t a i n i n g .  These beds are o v e r l a i n  by an  e igh t - foo t  
sequence of very  f i n e  sands,  showing near  ho r i zon ta l  cross-bedding and conta in ing  
l enses  of haemati te  concen t r a t ions ,  and small l enses  of g r a v e l ,  ( s e e  photo). 
till is  exposed a t  t h e  base of t h i s  s e c t i o n ,  bu t  i n  the  t r i a n g u l a r  area from Masset 
t o  Cape B a l l  t o  Rose S p i t ,  Sutherland Brawn and Nasmith (1962) found gene ra l ly  
t h a t  till and s tony marine c l a y  do unde r l i e  t h e  t h i c k  outwash d e p o s i t s  of sands 
and g rave l s ,  exposed p a r t i c u l a r l y  on t h e  east c o a s t .  

The Vi l l ages  are under la in  

Prominent b l u f f s  exposed t o  

No 

Well r eco rds  a t  Masset such as a t  the  Naval Radio S t a t i o n  no r theas t  of klasset 
Vi l lage  ( s e e  f i g .  2 )  a r e  few. 
and encountered s a l t  water  a t  150 5eet. A l a t e r  hole  d r i l l e d  by G. & G. Well 
D r i l l i n g  i n  August, 1960, encountered t h e  following: 

A t e s t h o l e  w a s  repor ted  t o  have been d r i l l e d  here  

Footage De script ion 

0 - 1 2  Fine sand wi th  c l a y  binder  
1 2  - 14 Fine sand b1.B. 
14 - 15% 

18 - 2 1  Medium coarse  g rave l ,  l a r g e  percentage of s h e l l s ,  and some very  

2 1  - 234 Fine g rave l  

Coarse g r a v e l  and sand and clam s h e l l s  - water bear ing  
15% - 18 Coarse g r a v e l ,  water-bearing 

f i n e  sand. 

2 . . . . . . . 
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Foota e, 3 Descr ip t ion  

Very f i n e  s i l t y  sand - two f e e t ,  co re  r i s e  while  b a i l i n g ;  cas ing  
goes down while  d r i l l i n g  
S i l t e d  f i n e  sand, water cannot run out  of casing.  

Fine g rave l  and sand - water 

Fine s i l t e d  sand and 50% c l a y  

24  - 27  
27 - 27% S i l t e d  f i n e  sand. 
27% - 20 
28 - 30% Fine heav i ly  s i l t e d  sand 
30% - 32 

This log sugges ts  t h a t  former beach d e p o s i t s  a r e  present  t o  the  south of t h e  no r th  
coas t  road. The absence of s h e l l s  i n  the  upper 14  f e e t  c o n s i s t i n g  of f i n e  sands 
and c l a y ,  could i n d i c a t e  a d i f f e r e n t  mode of depos i t i on  f o r  t h e  topmost p a r t  of 
t h i s  s ec t ion .  

A success fu l  w e l l  has now been dug i n  beach and dune sands f o r  t h e  Naval Radio 
S t a t i o n  ( s e e  B i n  Fig.  2 ) .  
and the  q u a l i t y  is repor ted  t o  be good. 

The water  t a b l e  is  about ( ? )  12 f e e t  from t h e  sur face  

The Naval Radio S t a t i o n  w e l l  and o ther  we l l s  dug a t  Masset Vi l l age  along the  beach 
f r o n t ,  and a l s o  the  w e l l  dug f o r  t he  Indian  Vi l l ages  i n  beach d e p o s i t s  - a l l  these  
w e l l s  show t h a t  supp l i e s  of f r e s h  water ,  probably of l i m i t e d . e x t e n t ,  do e x i s t  i n  
t he  beach d e p o s i t s  a t  shallow depth f l o a t i n g  on t h e  s a l t  water .  

Further  in land  from the  beach f r o n t  a r e a ,  most of t h e  dug wells a t  Masset V i l l age  
have poor q u a l i t y  water ,  wi th  a high i r o n  conten t .  
d r i l l e d  t h r e e  ho le s  f o r  t he  Masset School and i n  one w e l l  encountered s a l t y  water 
a t  64 f e e t .  
wi th . ;encrustat ion compounds, mostly i ron .  
a chemical c l eane r .  

Before t e s t  d r i l l i n g  c m e n c e d  a t  the  Masset test  w e l l  s i t e ,  s e v e r a l  a l t e r n a t i v e  
d r i l l i n g  s i t e s  were considered ( see  Fig. 3 )  but  t h e s e  were ru l ed  out  because of a 
poss ib le  l imi t ed  f r e s h  water  supply,  o r  t h e  danger of sa l t  water  i n t r u s i o n s  under 
heavy pumping or  on the  d i s t a n c e  from the  community t o  t h e  w e l l  s i te .  
si techisen on t h e  east s i d e  of Masset i s  i n  g r a v e l  beach depos i t s ,  s i t u a t e d  a t  t h e  
bottom, of prominent b l u f f s  composed predominantly of sand, where t h e  p o s s i b i l i t i e s  
of recharge should be good. The test  s i t e  is a l s o  loca ted  c l o s e  t o  t h e  community, 
and t o  the  b l u f f s  where a poss ib l e  g r a v i t y  s to rage  tank might be b u i l t .  

G. &. G. Well D r i l l i n g  Ltd. ,  

One w e l l  y ie lded  4-5 ga l lons  per  minute, bu t  later became plugged 
This  depos i t  was later removed wi th  

a - ,  

The test 
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APPENDIX I1 

0 DRILLER'S LOG OF THE U S S E T  TEST WELL 

Samples of s h e l l s ,  s i l t s ,  g rave l s ,  etc. held by Groundwater Divis ion 

Footage 

0 - 10 

10 - 19 
19 - 21 
21 - 24 
24 - 26 
26 - 28 
28 - 30 
30 - 32 

32 - 36 
36 - 38 
38 - 46 

46 - 48 
48 .. 60 
60 - 72 

72 - 88 

88 

Descr ip t ion  

Hard-packed sand and coa r se  g r a v e l ,  hard d r i l l i n g  and d r iv ing ,  
no water 
Hard-packed coarse  g rave l ,  no water.  
Coarse g rave l  wi th  water and c l a m  s h e l l s .  
Coarse g r a v e l ,  clam s h e l l s ,  water 
Fine grey sand, same g r a v e l ,  s i l t ,  clam s h e l l s ,  water .  
Coarse g r a v e l  and sand, s i l t , a n d  water  
Coarse g rave l ,  sand, s i l t ,  clam s h e l l s ,  water. 
Coarse g rave l  and sand, clam s h e l l s ,  s i l t .  Unable t o  g e t  a s ta t ic  
reading as g rave l  and sand blowing up cas ing  from four  t o  s i x  f e e t .  
Pea g rave l  and coarse  sand, m a t e r i a l s  blowing up cas ing  as before .  
Coarse g r a v e l ,  a l i t t l e  coarse  sand, c l a m  s h e l l s ,  water .  
Coarse sand and g rave l ,  a few clam s h e l l s ,  water .  

A t  t h i s  depth a small pump test was run a t  35 ga l lons  pe r  minute and 
samples were packed f o r  shipment t o  V i c t o r i a  f o r  s c reen  a n a l y s i s .  

S i l t y  f i n e  grey sand, a l i t t l e  grave l .  
S i l t y  f i n e  grey sand, a l i t t l e  water  seeping i n ,  t i g h t  material. 
S i l t y  f i n e  grey sand when d r iv ing  cas ing  anywhere from f i v e  f e e t  
t o  e i g h t  f e e t  of co re  i n  cas ing ,  
Very l i t t l e  water .  
Fine grey  sand and s i l t ,  a l i t t l e  water. 
f i v e  f e e t  t o  10 f e e t  of co re  comes up cas ing  when d r iv ing  cas ing  
down. Casing h a r t  t o  d r i v e .  

$and seams t o  be hard packed. 

Casing hard t o  d r i v e  

End of test hole .  Casing puXlad back t o  50 f e e t .  



APPEND= 111 e CONSTANT RATE PUMP TEST DATA ON MASSET TEST WELL 

Time Time ( t )  Well Level Draw- 
s ince s tar t  Measure- Down 
of pumping ments 
i n  minutes 

13th May 
A.M. 
8 :00 
8 :20 
8 :21 
8 :22 
8 :23 
8 :24 
8 :26 
8:27 
8 :29 
8 :35 
8 :40 
8 :45 
8 :50 

. 8:55 
9 :oo 
9:20 
9 :40 

1o:oo 
10:20 
10 :40 
11 :oo 
11:20 
11 :40 
12 :oo 
P .El. 
12 :20 
12 :40 
13 :00 
13 :20 
13 :40 
14 : 00 
14:20 
14 : 40 
15 :00 
15 :20 
15 :40 
16 :00 
16 :20 
16:40 

17:40 
18 :oo 
18 :20 

Min . 
0 
01 
02 
03 
04 
06 
07 
09 
15 
20 
25 
30 
35 
40 
60 
80 
100 
120 
140 
160 
180 
200 

0 

240 

3 60 

42 0 

480 

540 

600 

12.57 
Start 
14.68 
14.72 
14.67 
14.73 
14.77 
14.73 
14.74 
14.68 
14.79 
14.78 
14.79 
14.75 
14.75 
14.73 
14.76 
14.76 
14.76 
14.76 
14.81 
14:77 
14.79 
14.80 

14.81 
14.81 
14.81 
14.79 
14.80 
14:83 
14.83 
14.83 
14.87 
14.87 
14.87 
14.88 
14.87 
14.83 
14.90 
14.90 
14.91 
14.87 
14.87 
14.86 

Date of test: May 13th-l4th, 1965 
Time Start:  8:20 AM (May 13th) 

0.0 Time Stop: 17:20 (May 14th) 

2.11 Pump discharge rate:  310 ,U.S. gpm 
258 Imp. gpm 2.15 

0 S t a t i c :  12.57 feet 

2.16 
2.20 

2.11 
2.22 

2.18 

2.19 
2.19 

2.24 

2.24 

2.26 
2.26 
2.26 
2.30 

2.30 

2.30 

2.34 

2.29 
2 ... 
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Well Level Draw- 
Time @:: iE:rt Measure- Down 

of pumping rnents 
in minutes 

18:20 600 
18 :40 
19:oo 
19 :20 660 
19 :40 
20 :oo 7 00 
20 :30 
21 :oo 760 
21 :30 
22 :oo 820 
22 :30 
23 :00 880 
23 :30 
00 : 00 940 
14th May 
00 :30 
01 :oo 
01 :30 
02 :oo 
02 :30 
03 :00 
03 :30 
04 : 00 
04:30 
05 :00 
05 :30 
06 : 00 
06 :30 
07 :00 
07 :30 
08 :00 
08 :30 
09:oo 
09 :30 
1o:oo 
10 :30 
11 :oo 
11 :30 
12 :oo 
P .M. 
12 :30 
12 :55 
13 :30 
14:OO 
14:30 
15 :00 
15 :30 
16 :30 
17 :00 
17 :20 

1000 

1060 

1120 

1180 

1240 

1300 

13 60 

1420 

1480 

1540 

1600 

1660 

1780 

1840 

1960 
1980 

14 86 
14.87 
14.89 
14.89 
14.89 
14.89 
14.89 
14.89 
14.89 
14.89 
14.89 
14.89 
14.89 
14.90 

14.90 
14.90 
14.91 
14.92 
14.92 
14.92 
14.92 
14.93 
14.93 
14.94 
14.95 
14.95 
14.95 
14.95 
14.97 
14.95 
14.94 
14.95 
14.95 
14.98 
14.99 
14.99 
14.99 
15.00 

15.00 
15.00 
15.00 
15.01 
15.01 
15 01 
15.03 
15.04 
15.04 
stop 

2.29 

2.32 

2.32 

2.32 

2.32 

2.32 

2.33 

2.33 

2.35 

2.35 

2.36 

2.37 

2.38 

2.38 

2.38 

2.38 

2.41 

2.42 

2.43 

2.44 

2.44 

2.47 

3 ... 
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RECOVERY READINGS FROM "CONSTANT RATEII PUMP TEST ON MASSET TEST WELL 

Time .Time ( t )  Well Level Draw- Time (t') 
since s tart  Measure- Down since t 

i n  minutes stopped 
of pumping men t s pumping c. 

i n  mins. 

14 May 

17 :20 
+ 10 sec .  
17 :20% 
17 :21 
17 :21% 
17 :22 

17:23 
17 i233 
17 :24 
17 :25 
17 :26 
17 :27 
17 :28 

17:223 

17 :29 
17:30 
17 :31 
17 :32 
17 :33 
17 :34 
17 :35 
17 :36 
17 :37 
17:38 
17 :39 
17 :40 
17 :42$ 
17 :45 
17 :48 
18 :51 
18 :00 
18 :08 
18 : 18 
18 :30 

, 18:45 
19:oo 
19 : 15 
19 :30 
19 :45 

23 :00 
00 : 00 

1980 
1980.2 
1980.5 
1981 
1981.5 
1982 
1982.5 
1983 
1983 a 5 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

20005 
2008 
2011 
2020 
2028 
2038 
2050 
2065 
2080 
2095 
2110 
2125 
2 140 
2200 
2260 
2320 
2380 

200035 

stop 
13.50 
12.75 
12.90 
12.90 
12.90 
12.89 
12.90 
12.89 
12.89 
12.89 
12.88 
12 -87 
12.87 
12.85 
12.85 
12.85 
12.85 
12.85 
12.84 
12.84 
12.84 
12.84 
12 "84 
12.84 
12.84 
12.84 
12.84 
12.83 
12.82 
12.81 
12.81 
12.80 
12.80 
12.78 
12.78 
12.76 
12.76 
12.75 
12.75 
12.73 
12.72 
12.71 
1270 

0.93 
0.18 
0.33 
0.33 
0.33 
0.32 
0.33 
0.32 
0.32 
0.32 
0.31 
0.30 
0.30 
0.28 
0.28 
0.28 
0.28 
0.28 
0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.26 
0.25 
0.24 
0.24 
0.23 
0.23 
0.21 
0.21 
0.19 
0.19 
0.18 
0.18 
0.16 
0.15 
0.14 
0.13 

0.0 
0.2 
0.5 
1 
1.5 
2 
2.5 
3 
3.5 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

25 
28 
31 
40 
48 
58 
70 
85 
100 
115 
13 0 
145 
160 
220 
280 
3 40 
400 

22i 

- 
9901.0 
3961 
1981 
1321 
991 
7 93 
661 
566.7 
496 
3 97 
33 1 
283.8 
248.5 
22 1 
199 
18 1 
166 
153.3 
142.4 
133 
124.7 
117.5 
111.0 
105.2 
100 
89 
80.2 
71.7 
64.9 
50.5 
42.2 
35.1 
29.28 
24.3 
20.80 
18.2 
16.23 
14.65 
13.37 
10.00 
8.07 
6.82 
5.95 



T ime Time ( t )  Well Level Draw- T i m e  (t') 
since s t a r t  Measure- Down since 

t/ 
of pumping i n  ments pumping 

minutes stopped 
i n  mins. 

15 May 
02 :oo 
04:lO 
06 :00 
08 :00 
09:oo 
1o:oo 
11 :oo 
13 :00 
15 :00 
19:oo 

2500 
2630 
2740 
2860 
2920 
2980 
3 040 
3160 
3280 
3520 

12.68 
12.67 
12.65 
12.60 
12.60 
12.61 
12.62 
12.61 
12.60 
12.60 

0.11 520 
0.10 650 
0.08 760 
0.03 880 
0.03 940 
0.04 1000 
0.05 1060 
0.04 1180 
0.03 13.00 
0.03 1540 

4.80 * 

4.05 
3.60 
3.25 
3.11 
2.90 
2.80 
2.68 
2.52 
2.28 



-. 4 - 
DRAWDOWN READINGS TAKEN ON OBSERVATION WELL 81 DURING CONSTANT RATE PUMP TEST ON 

MASSET WELL 

Time Time (t) Well Level Draw- r 2 Static in Observation Well 81 
since start Measure- Down 't 13.31 feet 
of pumping ments Distance (r) from Masset Test 
in minutes .Well - 270 feet 

13 May 
08 :00 
08 :45 
10:45 
14 : 10 
19 :50 
00 : 00 

14 May 
03 :OS 
06 :20 
08 : 15 
14 : 10 
16 : 50 

- 
25 
145 
3 50 
690 
940 

1125 
1320 
1435 
1790 
1950 

13.31 
13.31 
13.42 
13.50 
13.54 
13.58 

13.61 
13.62 
13.63 
13.67 
13.67 

0.00 
0.00 
0.11 
0.19 
0.23 
0.27 

0.30 
0.31 
0.32 
0.36 
0.36 

2917 
5 03 
208.5 
105.5 
77.7 

64.8 
55.25 
50.80 
40.77 
37.40 

DRAWDOWN READINGS TAKEN ON OBSERVATION WELL#2 DURING CONSTANT RATE PUMP TEST ON 
MASSET WELL 

Static in Observation Well 82 
13 May 13.15 feet 
08 :00 - 13.15 0.0 Distance (r) from Elasset Test 
11 :oo 160 13.30 0.15 1305 Well - 457 feet 
14 : 15 355 13.35 0.20 589 
08 100 7 00 13 -42 0.27 298.5 

14 May 
08 :20 1440 13 .SO 0.35 145 
14 : 15 1795 13.53 0.38 116.4 
16 :50 1950 13.55 0.40 107.2 

5 ... 



e e 
- 5 -  

RECOVERY READINGS TAI(EN ON OBSERVATION WELL #l 

r = 270 Time Time  ( t )  Well Level Draw- Time (tf) 
since s tar t  Measure- Down since r2 = 72,900 
of pumping ments P-Ping t r 2 

i n  minutes stopped c' 't' 
i n  mins. 

14 May 

17 :30 
18 :26 
19 :05 
19 :30 
21:15 
22:lO 
23 : 10 
00:05 

15 May 
01 :50 
04 : 20 
06 ; 00 
08 :00 
10 :oo 
12:oo 
15:OO 
16 :00 
19 :oo 

June 3 
22:oo 

1980 
1990 
2046 
2085 
2110 
2215 
2270 
2330 
2385 

2490 
2640 
2740 
2860 
2980 
3 100 
3280 
3340 
3520 

stop 
13.67 
13.58 
13.58 
13.56 
13.52 
13.50 
13.48 
13.46 

13.45 
13.44 
13.41 
13.36 
13.36 
13.36 
13.36 
13.36 
13.36 

13.28 

0.36 
0.27 
0.27 
0.25 
0.21 
0.19 
0.17 
0.15 

0.14 
0.13 
0.10 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

10 
66: 
105 
130 
23 5 
290 
350 
405 

5 10 
660 
760 
880 
1000 
1120 
1300 
13 60 
1540 

190 7290 
31 1104 
19.85 694 
16.23 561 
9.42 311 
7.82 251 
6.65 241 
5.88 180 

4.88 143 
4.00 110.4 
3.60 96.0 
3.25 82.8 
2.98 72.9 
2.76 65.1 
2.52 56.1 
2.45 53.7 
2.28 47.3 

RECOVERY READINGS TAKEN ON OBSERVATION WELL 52 

14 May 
17 :35 
18 :30 
19 : 10 
19 :40 
21 :20 
22 :15 
23 :20 
00 : 15 

15 May 
01 :55 
04:30 
06 : 10 
08 :00 
10 : 00 
12 :oo 
15 :00 

1995 
2050 
2090 
2120 
2220 
2275 
23 40 
23 95 

2495 
2650 
2750 
2860 
2980 
3 100 
3280 

13.53 
13.44 
13.42 
13.41 
13.38 
13.37 
13.36 
13.35 

13.33 
13.30 
13 20 
13.23 
13.23 
13.23 
13,22 

0.38 
0.29 
0.27 
0.26 
0.23 
0.22 
0.21 
0.20 

0.18 
0.15 
0.05 
0.08 
0.08 
0.08 
0.07 

15 
70 
110 
140 
2 40 
2 95 
3 60 
415 

5 15 
670 
770 
88 0 
1000 
1120 
13 00 

133 13,900 
29.28 2,990 
19.0 1,895 
15.1 1,490 
9.25 869 
7.71 707 
6.50 580 
5.77 502 

4.84 405 
3.95 310 
3.57 270 
3.25 236.5 

2.76 186.5 
2.52 160.5 

2.98 208.8 

19:oo 3520 13.21 0.06 1540 2.28 135.5 
Ju,e 3 22:OO 13.12 



--.. 

APPENDIX IV 

WATER QUALITY OF THE MASSET TEST WELL 0 
Prior to the pump test, a sample of the water from the Masset well was tested 
and the following results obtained (see letter to Mr. Hanson, dated May loth, 
196S, file 0260140, 0242686). 

It was 
necess 

also 
rY t 

Hardness 
Iron 
PH 
Ch 1 or ine 

204 parts per million 
0.5 - 2 parts per million 
8-2  
65 parts per million 

suggested in the same letter that some form of treatment would be 
improve the water quality if the well should subsequently be 

purchased by the Village. 

Water Samples, taken for Chemical Analysis at the Health Department Laboratories, 
during the pump test showed a total iron content (as Ferric iron) ranging from 
5 . 7  to 8.4 parts per million (see chemical analyses report attached). This 
variation in iron content recorded in the water quality tests might in part be 
due to the amount of oxidation and settling out that was able to take place 
prior to the test being completed. 

The water from the test well was discoloured a light brown where it was ponded 
in the outlet trench, and the colour units were found to exceed 70. 
in small samples, this colour is barely discernable. 
Hydrogen Sulphide (H2S) from the water issuing from the pump orifice. 

However, 
There was a faint odour of 

The results of the Health Department Laboratory bacteriological analyses on water 
samples collected from the Masset Well during the pump test showed in three cases 
out of four a positive coliform test. Precautions had been taken to prevent con- 
tamination. 
showed the water to be uncontaminated (see bacteriological analyses attached). 

Subsequently, a sample was taken by the Skeena Health Unit and this 

The problem of water treatment and quality of water in the Masset well is only 
mentioned briefly here as the Division of Public Health Engineering, Department 
of Health Services, Victoria, are at the present time investigating possible 
methods of iron removal for the Masset test well water. 

Information concerning four proposals dealing with this problem have been passed 
on to me by the Director, Mr. W. Bailey, Division of Public Health Engineering 
and a sununary of this informatgon has been included in my separate memo to you 
of January loth, file 0183613. 

It may also be necessary to formulate a method of treatment for the removal of 
incrustation compounds which may- form on the well screen with time. 
treatmentnay have to be included in a maintenance schedule for the well. 

This 
. . .  



RECOMMENDATIONS : a 1. R E P A I R  OR I N S T A L L  C R I B B I N G  0 3 .  FOLLOW ENCLOSED CHLORINATION I N S T R U C T I (  

0 4 '  OTHER 
2 .  R E P A I R  TOP 

WHEN RECOMMENDATIONS HAVE BEEN PROPERLY CARRIED OUT A FURTHER SAMPLE 
WILL BE TAKEN ON REQUEST.  

El 

HEALTH U M f  
5th STREET 
RUPERT, €3. C. 

s . . . .  .& . 
1 NS PECTOR 

FOR MEDICAL HEALTH O F F I C E R  



DIVISION OF LABORATORIES Report Form L 76 (Rev. 11/61) 
e Health Branch 

828 WestA.Tenth Ave P 

Wiic'ouver 9 ,  B .  c oONE CHEMICAL ANALYSIS -R 

Report No.: 851 
Date Reported: 10-645 , 
Date Received: 18-f;dS 

C o l l e c t o r ' s  Name: VUla jp  Df &SS& Date Sampled: . l h y ' u ,  1965 
Address : E'. 4*LLJJc%, n i'l D.C. Time Sampled: Cj20 a.m. 
Water Works System: HwseL Test Woll Treatment : None 
Sampling Po in t :  A l r q  Outlet 
Source of Water: Vel1 

Tes t ( s )  done i n  f i e l d :  tiom Temperature (OC).: 
Residual Chlor ine : . Other:  

pH : 

Determinations Reported a 
Colour ( i n  u n i t s )  

Turb id i ty  ( i n  uni t ,s)  7 - g  

Temper a t  ure  (on a r r i v a l )  

pH ( i n  u n i t s )  (on a r r i v a l )  ? - ) I  

Tota l  So l ids  377 

Fixed So l ids  

Vo la t i l e  So l ids  ( ca l cu la t ed )  
. .  

Dissolved S o l i d s  269 

Dissolved S o l i d s  ( ca l cu la t ed )  

Suspended So l ids  

? y m C  . 
Notrogen ( a s  N) (),Of; 

Ammonia Nitrogen ( a s  N )  0,03 

2alcium ( a s  Ca) 60 r; 

lagnesium ( a s  Mg) 5 0  

:ron ( t o t a l )  ( a s  F e r r i c  ion)  d J!. 

mg/l un les s  noted o the twi se .  
A l k a l i n i t y  (as CaC03) 

Phenolphthalein 

Me thy1 Orange ( t o t a l ) ,  

Free Carbon Dioxide ( a s  C02)  (calcu1aeed)'- 

Hardness ( a s  CaC03) 

Tota l  

Carbonate ( temporary) (ca lcu la ted)  

Non-Carbonate (permanent)(calculated)- 

Sil ica  ( a s  S i02)  19-8 

Surfac tan ts  ( a s  A . B . S  .) - J i t r i t e  Nitrogen ( a s  N)  

J i t ra te  Nitrogen ( a s  N)  

l icarbonate  ( a s  C03) ( ca l cu la t ed )  

:arbonate ( a s  C03) ( ca l cu la t ed )  

#u lpha te  ( a s .  S O 4 )  .u. 

:h lor ide  ( a s  Cl )  

' luor ide  ( a s  F) 

k-tho-phosphate ( a s  P O 4 )  n-lo 

2n-9. 

N.4 7 

. .  



DIVISION OF LABORATORIES Report Form L 76 (Rev. 11/61) 
Health Branch- 

Vancouver 9 ,  B .  C .  
' 828 West Tenth A v e r .  CHEMICAL ANALYSIS - R ~ N E  

Report  No. : 86U 
TO: D./Slceens Y O U o  Date Reported: 10-6065 

Date Received: 19-5-65 

D I V I S I O N  OF PUBLIC HEALTH E N G I N E E R I N G .  

C o l l e c t o r ' s  Name:  Dro J. C .  Foweriker Date Sampled: 'Q,$+65 
Address:  Ground Water Div. Water' Resources, Victoria;  B.C.' Time Sampled: 

Sampling Poin t :  Well Head 
Source of  Water: Gromd FJator 

Water Works system: . h s S e t  Test Idol1 Treatment : .. . 

T e s t ( s )  done i n  f i e l d :  
Res idua l  Chlor ine : 

Temperature (OC): , 

Other:  
pH : 

Determinations Reported as 
Col.our ( i n  u n i t s )  Greater than  70 

Turbid i ty  ( i n  u n i t s )  2,5' 

Temperature (OC) (on a r r i v a l )  
I ,  

pR ( i n  u n i t s )  (on a r r i v a l )  6.6 

Total  So l ids  276 

Fixed S o l i d s  

V o l a t i l e  So l ids  ( ca l cu la t ed )  

Dissolved So l ids  265 

D i s s o l  ve d Sol  i d s ,  ca l  cu l  a t  e d) 

Suspended S o l  i d s  

*' P * s n i c  &%-q~&~&&N&rogen ( a s  N )  

Ammonia Nitrogen ( a s  N)  zt 

Calcium ( a s  Ca) 68.3 

Magnesium (as Mg) 1,.8 

I r o n  ( t o t a l )  ( a s  F e r r i c  ion) 5.7 

2odium ( a s  ??a) 13 

?otassiu$ (as K) 2.0 

3Dec;lffc C onductznce 352 

Dissolved - I r o n  (as  Ferr ic  ion) 5 07 
Remarks : .C- Too long i n  t r a n s i t  

j(. 4 Colour Interference 

n p / l  un less  noted o therwise .  
4 1  ka l  i n i  t y  (as CaC03) 

Phenolphthalein Nil 

Me thy1 Orange ( t o t a l )  173 

Free Carbon Dioxide (as COz) (calcukaked) - 
Hardness ( a s  CaC03) 

Tota l  191 

Carbonate ( temporary) (ca lcu la ted)  

Non-Carbonate (permanent)(calculated)- 

S i l i c a  ( a s  Si02)  22 

Sur fac t an t s  ( a s  A . B . S  .) Nil 

I 

Nitrite Nitrogen (as N) U 

Nitrate Nitrogen ( a s  N) 

Bicarbonate ( a s  C03)(ca lcu la ted)  

Zarbonate ( a s  C03) ( ca l cu la t ed )  

Sulphate ( a s  S O 4 )  # *  

Zhloride ( a s  C1) 19 a 7  

Fluoride (as F) 

3rtho-phosphate ( a s  PO4) n . / o  -Bif 

cc D r  J .C . Foweraker, Geological Engineer, Ground Water Div., Water Re 
Analysed by: 


