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1mmcmON: 
General 

Port Clement% Improvement: District (sea heater dated Sunt 30, 1964, fi le 
0243167) requested the B.C. Water Resources ServSce to carry out an 
engineering study for a water supply system for Fort Cle~mnts~ Thfs study 
vas made by I+%. COIL 'itarman, farmer Water 
at Prfnce George, (see mkmo dated October 16, EllLo 0243EO3E). In thfs  mema, 
Mr. Harman staees tbz BacMltm, Blotat1 & Powell River C~lnprny represent- 
atives had Pndicllted last year 
that they planned t o  buffd severat hmes io eiuS Fort C l a M a t s  DPstrict, and 
that them hams would requfro fulh water and sewage sslrsfee. Further, the 
Company had Pndkated ebey would ba railling eo pay part of the coot of 
having the water system put into the torn. Mr. bmn8.n considered the advan- 
tages of t groundmvattr mrce ower the avaihble surface swrcas were 
eonsfderable both froman econQmic and water quality aterndpoint. 

- 

Bcanch District Engineer 

the Trustaea of the Improyancpt Dhtrlct 

Mr. Hannan dfscussad the Port: C l a n t n t s  ground water posstbilities with me; 
we also met and dissussed &he laattar nOth Ihc. Sutficrland Brown of the B.C.. 
Department of Mines, who has been carcyjng aut gtrrlogfcal, mopping of the 
meen Charlotte IsXeullds. 
myself, and Hr* J.B. Bavsthome, Project Engfnear, MacMilhn, BIoedel and 
PoweZf Biver Limited, Hr. BursthQrne indfertad that hfo Campany were plamSng 
to g~ ahead with 8 Pim3Erd test dri€ l ing  program early in 1965, €%re Livingstan 
fmlicatcd that a geological engineer rsuld be present in the area during this 
drilling progriam So glve assistance. 
Fort Clements w d k  was cmpIeted April 13, 1965. 

In ltter dissrrssions between Ms. Livingstan, 

DriIPtng cpmmced &rch l?, and the 

Mr. Banman estimated thu possible requfrclsments us fotlows: 

Existing average daily demend €or present pqulatiura of 200 - 29,600 Igad 
or 20.5 1- 
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%%e constant rate test w a s  run the following day at an average rate of 
15.5 gDp.rn. The coefficient of transmissibil i ty CT* of the aquifer was 
calculated by JacobFs modified non-equilibrium method (Figure #4) t o  be 
2,184 gal./day/ft. width on the r e su l t s  of the draw-down readings 
during pumping. 

Fhal ly ,  using the recovery readlhgs, ;T* vas calculated by the f i e i s  
non-equiiibrium recovery formula t o  be 1,365 gal./day/ft. width (see 
Figure #S). 

I 

ii) Assumptions made fn the Theis non-equilibrium fomula 

80th Jacob's modified n ~ n - e q u f l f b r i u m . f o r l a  and the Tkeis recovery 
fornula are t rue  for large values of r t l  (the since punping began) and 
for smeller values of W t  (dis tance. ia  feet  from the dlschargfng w e l l  es 
the point of observation). 
*T* could be suspectel as instlfffcfent time elapsed a t  each pumping rate 
for 8 true equflibrium conditlon t o  be established. However, even i f  we 
accept a range from 900 to  2,200 gal./bay/ft. width fur ?TI, these values 
are very small compared to values of VT* exceeding 1x106 i n  some aquifers. 
The transmfssibility of the aquifer is therefore low, and €or the  follow- 

computations, a value for T = 1,300 gal.fday/ft, width has been taken. 

In the ,s tep draw-down: test the value of 

A r e s t r i c t ive  assumption of the 'theis non-equilibriwn mthod (which is 
pertinent in the case of the Port Clements aquifer) is tha t  the aquffer 
is homogeneous and isotropic. 
ates that there is constderable si l t  within the matrix and concentrated 
i n  th in  beds within the aquifer. It is also quite l ike ly  that  t he  water- 
bearing permeable saads are concentrated i n  a few layers within the whole 
*aquifer? sections. 
is tha t  the aquifer has in f in i t e  ae r i a l  extent. 
Clernents w e l l ,  the area extent is not known. 
w e l l  penetrates and rece3ves water f r m  the en t i r e  thickness of the 
aquifer. 
adjustment6 foe th i s )  . 
The methods for determining aquifer constants and p d i c t i n g  aquifer per- 
formance then are very useful, but t he i r  l imitations should be recognized. 

The log of the Port: Clemnts aquifer indic- 

Another res t r ic t ive  asmtmpthk of the Theia formula 
In the case of the Port 

It is also assumed that  the 

This %s not so fn the Part Clement's w e l l .  (Jacob 1944 describes 

iii) W e l l  loss (SW) and par t ia l  peaetration koss (sp) 

Draw-down (a) i n  a production w e l l  can be computed by the non-equilibdw 
formula with the exceptian, however, of draw-down due to  w e l l  loss  (*), 
and partial penetration loss (sp). The difference between the actual 
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I 

drar*.dwn in the Port Claneats w e l l  and the theoretfcal draw~down 
empeed granthe aforenantfoned integral rwthod of Theis, has been 
talcen t o  represent the eompoactnts of well lass (sy ) *  and partiat 
penetration lo$s (sp) bat the well. 
empments (&), and (sp) eo dfschalcge (Q) from the well is sham in 
Fi re 6, The table in Appendix V shows the increments of draw-dawn 
4 r% + sp), produced fron regular bncreases %a the rate of pumping 

The relationship of these two 

( A Q h  
Well loss (+) may be represented approximately by the forlowing 
equattons (Jacob €946). 

Sw = CQZ - (&) 

where s ~ = v e b l  loss fa €eet 
c = we11 toss cmsgant, in sec.2/tt.~ 
Q = discharge in cfs 

‘phe value of C in (1) was computed as 1-26 x 154, secw2/ftm5 fcom the 
?seep draw-downt test data using the follouiag equation of J8cob (1846): 

A d 2  and d3 represent the second and third increments of d m u - d m  
sad 
(See 

(26.2 feet and 93-8 feet: respectively) produced by increases 

Figare 31, 

(The secorid punping petjtod dl/ 
a so€ution for these two steps was not possible, 
u&d t o  we11 zIevelopPlent dur2ng this period 8f punping). 

Vel1 toss   st^), was computed from (1) as: 18.2 feet where Q = 14.2 g p  
and 42.1 feet where Q =  2$.6 gpn 

fn F€gures,7 and 8,  the draw-dobm of the w e l l  a d  the drawdown in the 
vicinity of the weIL are conputad at  time {T) = 100 days, Thfs period 
Bas been selected as  represeaallng the most likely extent of any pro; 
longed surmer dry perfod when the well could be pumping fairly contiu- 
uously at a high capacity. 

(7-5 gpm and 7.4 gpm respectively) fn the rate of pumping. 

Q1 was greater than Ada/ A Qz and 
This could be attrib- 
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In Ffgure 8,  the lower curve represents a pump3ns rate fo r  the Port 
Clunents well of 12% gpn a t  t = 100 days. 
(s) a t  t h e  w e l l  f t s e l f  is 19.8 feet (no allowance being made for & 
and 9). 
tance of 100 feet from the w e l l ,  t he  t h e o r e t i e d  drav-dom (s) is l l . 5  
feet. 
d m  is 6.4 feet. 
the Port Clements w e l l  and pumped a t  the same rate (12% -2 as t he  
Port Clements w e l l ,  f t  would theoretically,  i f  the aquifer and other 
conditions remafned the same, cause a draw-dwn in the Putt Cfements 
well (due t o  w e l l  interference) of tt.5 feet (see Figure 8) .  
bined draw-down i n  the Port Clements w e l l  would then be 11.5 fee t  and 
58 fee t  = 69.5 Eeet, A drawdown of 69.5 fee t  represents approximsrely 
66 213% of the total draw-down i n  tlzc Port Clements well .  f t  2s s u p  
gested here tha t  i f  a second well is  dr i r led  in the Port ClemGnts area, 
tha t  the distance fsom the Port  Clements w e l l  aeed not be as great as 
1,000 feet, indeed the differeace i n  drawdown due to  w e l l  interference 
between a well spacing of 200 feet and l,OOO feet t s  theoret ical ly  5.1 
feet ,  

The theoret ical  drawdown 

The actual drau-down (from Ptgirre 7) is 58 feet. A t  a dis- 

At a dbstabce of 1,000 feet from the  w e l l ,  the theoretical  drav- 
If a second ident ical  w e l l  is placed 100 feet from 

The com- 

Z would suggest t k a t  f f  a second w e l l  is dr i l l ed  fo r  Port Crements that  it 
could be sited gossfbfp as close as 100 feet from the flrst w e l l -  If similar 
conditions wepc encountered f n  the second w e l l ,  theoret icrf ly  both wells 
could be pumped at  12% gpm and allowing fo r  w e l l  interference between the two 
w e l l s ,  the  total draw-down theoretically would not exceed 2f3 of the t o t s1  
draw-do= frc each wll. 

It is also reconanended tha t  ff a second w e l t  be drf l led in tbe Port Clements 
area, it should be d r i l l e d  to a greater dept& in order t o  find out f f  thete 
are deeper unconsolidated fresh water-bearing sdnds. The screen hngth should, 
i f  necessary, be considerably Ponger khan en the present, Port Clements well, 
fn order to  p e n e t r a t e  a greater thfchess 05 aquifer. 

NOTES ON TEE STATIC LEVEL FLUCTUATIONS TN THE PORT CLEMERTS WELT, 

Between April 24 and 22, 1965 records of static level readings were taken in  
the Part Crements w e l l  by Juskatla Camp personnel and tkse readfngs are 
tabulated fn Appendfx VI, 
and high s ta t ic  level readings, i n  fact, the reverse would seem to hold. 
There is, however, a correiat ian between the s ta t ic  level and diurnal vari- 
ations fn atmospherfc pressure. Normally, atmospheric pressure w i l l  f a l l  

There is no appltrent 'correhtion between high t i des  
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slowly frm 
eteady for a~ hour or two, and then it will rise, at f irs t  slwly and later 
by 1sOO or 2:QO P.pf*., more tspidZy until between 4:OO axad 6:OO P.&, when 
ft vffl again change and begin t c t  fell. The rekular curve of diurnal barow 
metrfc variatfon is mcrze OP less modified by local fluctxationa in atnros-' 
pheric pressure such as winds and stoxms, aad this factor may accauat for the 
anomalous higher xeadSng in the A d f ,  an &rit &5 and the lower reading i a  the 

until 9:OO or 10iW A.M., aftel: which it will remain 

P.H. on Aps.511 20 (see Appeudix Vb. 

Results of a bac;eerfohgical calffonn test made on slmpliesol the we 1 watar 
at the completion of €he pmnp test resulted ia a 515 ratkng. This wSll vmm 
the water Mll have to  be re-tested. I phoned &+ BsMsthorne of HacMftlaa, 
Bloedel sn Aprfl 27 and adv9sed hltm t o  have the analyses re-run. T suggested 
that a I-gallon bottle of bleach be poured down the well and sluiced dourn the 
sfdes of the easlagand JCeft eo stand overa5ght. N e v t  day, the well could be 
pumped a t  by small je t  pump and the sample agrfn taken when the bleach was 
removed and the water became clear ami@. 
water tn th i s  €bc&ity and at  this deptb under such sr tkirlltlness of tizls and 
claps could contain bnnrful bacterh 

fhe chartfca1 ;anrrlys5s shows that elm water 5s very hard, 212 p p *  
necessary t o  soften tke uater. 

ft. wmPd seem unlikely that artesian 

ft may be 
"he Eull analysis i s  tabulated tn Appeaddr 6. 
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APPENDIX I SURFICIAL GEOLOGY OF THE PORT CLEPIENTS TO MASSET AREA 

Port Clemgnts lies within an area of Graham Island designated as the "Queen 
Charlotte Lowlands'' on the physiographic map (Figure 1)- In general, the 
lowlands are underlain by flat, gently dipping Tertiary marine shales, 
sands and sandstones, and cormnonly the low hills are found to be remnants 
of volcanic flows. 

From the little surficial geological idonnation available, there was some 
fndication prior to drilling that the test bote at Port Clements mtght 
encounter water-bearing unconsolidated Upper Tertiary-Miocene sands lying 
beneath the Pleistocene deposits. Records of an ~ i l  test hole drilled near 
Griffith Point south of %;set, showed 550 feet of unconsolidated sands, 
pebbly sands and some silty clays, Dr. Sutherland Brom conslders that the 
top 200 feet only ere of Pleistocene age. 
sands with minor shale or clay and some pebbly or shelly sands along the 
lower Yakoun 3Sver near Port Clemeats, and along Massett Sound from Collison 
Point north to the Watun River, 
Late PLiocene age, grade upward into stsney claystones that are probably 
gfacial marine drift.. 

He has altm noted poorly lithified 

These beds, vhich contain fossils of (?) 

Holland and Ha~smitb (1998, P.5) describe exposures along Hasset Inlet and 
in-road cuts along the Elasset - Port Clements road that show the Pleistocene 
sequence cansists of marine clays aad sands which grade upward into outwash 
sands and gravel, overlafn at the surface by 8 thin mantle of basal till on 
whkh forest soils and muskeg deposits have formed. Sutherland Brown and 
Ha,2'smith (1962, P.214) found-thai carnoniy two tills are evident wfth somewhat 
dfffering characte'ristics. At low elevatfons, they found the lower til1 is 
rudely stratified and is evidently a stony mozrfne clay or tilt. 
outwash sands and gravels overlying the tills. 

They find 

Durfag the present fnuestfgations, a thln mantle of till was found overlying 
sands in road cut exposures 0x1 the Port; 'dlentents - Hasset road. These expo- 
sures were very close ta an ice contact gone outlined by Sutherland B r m  
(see Figurefnaud Photo #I), 
cut exposares of typical ice contact deposits (see Photo 82). 

c 

Within this ice contact -ne are several road 

On t h e  east side of Masset Sotmd, 1,000 yards south-east of Griffith Point, 
wfthia the ice contact zone, the followtng conposite section is exposed. 

5 - 6 feet of kill* - has the appearance of a very dirty, hard, compact 
gravel, however, it appears to be conformable with the topography, 



251i.35 feet of sande, silts, s i l t y  gravels whfck shaw some stratification. 

70 feet tilt complex - variable. 
put one expasure, 20 feet of $tony clay lfe at the bop of the t e l l  complex, 
elsewhere in the till complex there are contorted beds probably from ice 
novmnt 8 

North of the tea contact €rant, along the east side of Masse* Sorsad-, are 
som~c poor mad cut eaqosPrrets,whfch shaw W s  o w r  clayey sffts cmt.ab%ag 
stones .I- tnarfne stany "clays. From the north again, near Pfasset, them are 
thfck exposunm-of outwash sand and gravel covering the underlying beds, 

XO feet  

-_ 
2-3 feet 

6tlO feet 
-- 

{or nore) rusty gravels with sa&. 

weathered till with aogubr blocks. 

bedded brown sands, sfltswLth contorPed bedding itf beforat 

grey sandy siXt fntst&eds, ecmpact, stands w e l l ,  

t % P t h  very bard and canpact, heludes sum sift lenses and a 
sandy, compact, gravelly till at the base of the sectians; 

In the Pore ehemmts area itself, the &%I% caaplex overlies stony garfne 
relays6 and In the Port CLements well, sands and sil-+s containing organfe , 
matter of poss%ble: (?)i Plfocene age are f d  below the *slayst., 

A brieE interpretation of the Port Clenents we12 log is as follows: 

o-~dfee t  Till cmp~ert 

40-lf9 fee& Briw drfft-Sony etsy. 

119-€7% w (7) Pre-glac%d Pliocene d s ,  silts and clays, 
- 

. 
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APPENDIX XI - LOG OF PORT CLEMENTS WELL 

zloO&€S3 Dii l le rs ,   LO^ Footage Interpretation of Log in - - 
Log and samples. brief 

0 - 4 Oxiddzed till (br<RJaiSh) 0 -  18 T i l l  
b -  14 

14 0 18 
18 - 31 
3 1 -  35 

35 - 40 

40 - 82 

82 - 108 

108 - 112 
112 - 119 
119 - 135 

135 - 140 

1% - 170 

1.70 - 275 

Bluish grey till l ike 
'lspringy end 
T i l l  
Stony clay 
Sand and gravel with clay 
lame8 and so018 oldvege- 
ta t  ion* wa ter-bearing 

statZs S * ,  bailed*slaP 
recovery 
Sand & gravel with clay 
lenses 
Clay with silt lenses 

Clay wfth silt lenses 

B t w n  heavy clay 
Stcrny clay 
Hard-paqked send d t h  
clay balls and lenses 
water-bearing* * s t a t i s  28 feet ,  

Hard-packed sand w i t h  
clay lenses 

18 - 31 
31 - 40 

40 - 85 

a!! - 119 

119 - 130 

130 * 150 

&SO - 170 
with clay ba l l s ;  some wood 
and vegetationi) in t h i s  
forma t ion  

170 - 179 C k Y  

T i l l  or stony clay T i l l  
Water-bearing sands Carnglsx 
& assorted gravels 
with some silt & clay 
lenses (?outwash) 

Grey c lay-s i l t  no Marine 
stones drift 
Grey %tony chpr* (Stony elay) 
(with br4wnfoh horizon 
from 108-112) 

Coarse firm sand, 
containing silt 
lenses - water- 
bearing but d r i l l e r  
reported slow Pre-glacial(? 1 
recovery Pliocene ( 1 )  
Medium grain size sands, silts 
f i rm sand containing and clays. 
sslts - water-bearing' 
Medium grofn-size mud 
contains considerable 
silt,Good** samples - 
dr i l l ed  open hole 
Grey sil ty-clay t o  
c lay-s i l t  

* cannot be readfly ideat t f ied i n  sample &akn at thio borizon. 
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NOTES OM D R I U Z N G  W L B B  FROM POET C L ~ ~ S  WELL 
Depth of 

sample 
i n  fee t  Description of sample 

4 Tf l l ,  &my, contains atones, "grit-, breaks down. 
14 Silty clay, liqutf ied, contains 'gr i t" ,  t i l l - l ike .  
21 Grey silt, contains "grit". 
31 Pine - medtum-grained sand - sorting fair. 
33 Coarse assorted shaped and sized gravel, smut3 rounded pebbles, silt coating 

on pebbles. (PrQller  reported considerable silt and clay a t  this horizon also). 
35 Grey, df r ty  ( s i l t y )  assorted sfecd gravel (dark msfk pebbles) 

Nata: Samples 31-35 kept but v88etatfon cannot be readily ident i f ied 
ab this  horhon. 

37 SirPilet to sample OP 35 feat with addftional *f8rfts" and fine'sand matrix. 
39 Assorted gravel a d  sand with pebbles t o  Zk-IncR diametero 

reperted consfbetabla silt and clay a t  this ,horizon). 
60 Grey, clay-silt, no atones - Iiqutfied.  
80 Grey c lay-s i l t ,  some Ogrit" in chi6 sample. 
90 Stony - c l a p  - grey soft plastic d a y  silt wfth stones t o  %-inch diameter. 

tOO . S t m y  Qlayt* - silt with a few pebbles- 
108 Brawn stany %layn - soft dense silty clay t o  clay silt; plastic (rolls into 

salal1 tbead) contains stones. 

(Driller 

* Stony "clay" - grey s i b ,  soff when moist, raallerblc,, sane pebbles. 
119 - 130 Med+m to coarse sand (d r f l l e r  tepozted slow recovery a f t e r  bail ing,  a l so  

considerable silt and clay in the  matrix a d  in lenses - but this was 
%os t €ram samplce). 

130 - 150 Medium grain-sfze sand; water-baarfng and containing silt and clay as 
reported above. 

Coast Eldridge Results 
~diameteo. in  inched 

119 -130 50% pass 
(mcd 

- 6Q% pass 

(awd 
60% pass 

141 -150 SO% pass 
Cared 

132 -I39 50% pass 

6oT pas8 

__ -~ 

Field hand-Sfeved ResulG- 
(diameter i n  inches) 

50% passfng 0.02 00.023 
(medfaa 0.02l) 

502 p s s t q  .0&6* .Q20 r 

(rr#cdhn ,018) 
601 posshg .017r .022 
502 paaslng .Oil- . O l 8  

60% p a ~ s i w  0.023 

(&fan 0014) 
60% -0l3- 0020 
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1% - 170 2Wood't collected fram thio horiesa is very bhck  and b r i t t l e  and 
sccordfng Eo Mr. C. HBl6t0ad (6.S.C.) would be too o l d  for dating by 
radio carbon Tpethads. 
Tertiary age, 

Hr. Halstcdid considers this material of possiBle 

170 - 573 m y  sfIt=c&ag; a few S*OLZ&S, posstbly ftum furthec up. 

. 
/ 
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AGGREGATE CHART H. 1.37 

SCUE€N OPENNG /N /NC.ES 
.ON7 ,0165 . .@A? ,0331 ,0569 0787 .C937 ./a7 25 . ,375 S O  .75 IO L25  I5 22 25 3 0  

100 
.L13f;9.M7 ' 

IO0 

90 90 

so 80 

70 7 4  

0 

1 0  

ZO 

30 

. SCREEN NUMBlfR 

SAMPLE NO. I SAMPLE NO. 1 I DE N T I  FI CAT IO N PASSING 1 RET. ON LBS. I % ITOTAL % PASSING PAS51NG I RET. ON1 LBS. I % ITOTAL% PASSING I I -1 
-______.-- --_ PROJECT NO. i 



1 

I 
-1 ' I DENTI  FICATION _____ 

_______ PROJECT NO. 

SECTION 130' to 139'' - 
LOCATION P O R T  CLEMENTS-> Q-C. 1. 
STATION PLACED 
SAMPLE OF 
SAMPLED BY ~ DATE 

- _- 
-.-_______________-._ ___- -- .. 

_ _  -. - -- 

AGGREGATE CHART H. 187 

SCR.€€N OPEN//NG /N INCHES 

SCREEN NUMBER 

0 

0 

.o 

ro 

30 

7 0 '  

8 0 .  

4 ur 
4 h 
w 
91 

3 



H. 187 AGGREGATE CHART DfZPT: O F H t G I I W A Y . 5  OF 8 . C  

SCREEN OPENING IN /NICHES 

SCREEN NUMBER 





GRADING CHART FOR AGGREGATES AND BITUMINOUS MIXTURES 0 

3ob E L D R I D O E  

1 

.2 



C O A S T  

30 E L D R I D B E  

INCHES 
MM. 

MM. 

Q i c a s  



= l -  

5.2 
24.23 
M*G!i 
18.82 

18.61 

t9.W 
25.€1 
17.66 

21.63 

22.40 
22.74 

220U 

29 096) 

3o.m 
29.21 
31.20 
30145 

30.22 

30.25 
27 0 12 
29070 

I 



I 

10x26 
1Ot38 
W?44 
10 c52 
10x59 
PLxtO 
l r m  
11 :s9 
Z2 $81 

k2 : 14 
12:17 
t 2  r & 9  
12:20 
12 222 
32 2 2 3  
12 $28 
I%:% 
22 :20 
12 $29 
Ut31 
12 333 
12 :34 
12 P3S 
12c37 
1% :38 
12 241 
12 $43 
u 847 
L2 :% 
12:S2 
12:53 
12:5s 
u 356 
lac57 
12 :S$ 
U:S9 
k2 t03 
f3 :Q3 
u :os 
12 :07 
U3tO 
1 3 3 1 3  
u :10 

Ul 
141 
x49 
p47 
164 
174 
1@3 
204 
226 

239 
242 
244 
243 
247 
2443 

* 290 
251 
a3 
250 
256 
2% 
239 
260 
262 
263 
266 
268 
272 
27s 
277 
278 
am 
20% 
202 
283 
284 
207 
288 
29Q 
292 
295 
290 
363 



~ 

- f t i  

16 i 15 
16316 
k6 837 
16 t let 
16tl9 
16:2Q) 
1621 
16 : 24 
16:25 
lbt27 
14:28 

1691 
14 333 
16 s34 
16:36 
16 039 
16 :40 
16:42 
16:U 
t6:U 
16246 

. 16t07 
16 0 4 8  
16 s50 
16 r52 

t6:SS 
1625.6 

it) $30 

' lG:S3 

l3:1% 
l3:49 
13 r39 
U as& 
14:89 
14 a 19 
19:29 
lb41 
14:SO 
u:oo 
15:ll 
ls 024 
15 231 
15 8x2 
16:W 
16:U 

303 
3 14 
324 
339 
3% 
364 
374 
386 
394 
409 
416 
427 
436 
447 
473 
f 7 8  

480 
481 
crcaa 
483 
404 
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993 
495 
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490 
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504 
409 
!a7 
509 
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5lt 
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S U  
519 
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520 
sa 

56.91 
97. t o  

57 70 
57 91 
38.S 

74.32 

79.03 
79.15 

130.70 
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190243 
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P9 $35 
19 030 
19 E 4 3  
le  3115. 
19 t91, 
19 E 5 4  
19 330 
19858 
20:02 
20:m 

tOP.54 
107 *9? 
188 19 
108.45 
108 65 
108.80 
lQ0.80 
10$ .6? 
109.90 
109 7L 
A l Q m  LO 
210.26 
110.68 
110 76 
111.16 
131.83 la. 12 
I t 2  039 
112*49 

113 *31 
114-04 
114.22 
154.33 
lts.00 
lf3.31 
116.45. 
116. 15 
116.50 
tXS.06 
&lE.43 us 24 
1lLSe92 
114.35 
t12.m 
215.67 
117*10 
116.50 
1lS.W 
ll2.73 
1t3.00' 
114.80 

~ 2 ~ m  

83.74 

84.39 

85.60 

85.90 

86.3 

$6 *80 

'89.36 

88.32 

99.24 

Set620 

91 6 96 
- 91*43 

9E.M 
91.72 
90195 
#3.Bo 
93.87 
93 030 
92.70 
92.96 
BB.97 
83 20 
91.00 
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APPENDIX VI - PORT CLEMENTS W E U  - TABLE OF 
STATIC LEVEL FLUCTUATIONS IN WELL AND OTHER 

DATA (SEE TEXT) 

Tide Tables 
Static level Stat.ic ievel Tide High 'or low tide 

i n  well i n  feet (in feet)wrt mean 
(measured from .: level of above level at time of ' 

Time top of casing) . 24.20 feet Hrs. Mine.datum static readings. 

in ft, w.r.t. mean sea 

. . .  . . .  . . .  
0 

11 : 54 14.4 

' 6 :.38 2.6 

12 : 41 14.5 
Apr.15/65. 9:40 am 

. 18 :;:46 3.5 Apr.15/65 3:OO pm 

-0.05 . . '12 : 23 14.2 
. . . . . . .  ' '  13 : 23 14.2 . ' ~  high 

Apr.16/65 9:00 am. 24.15 .: , . , ' 

Apr.16/65 3:OO pm 24.31 +0.11 . .  
Apr.17/65 9:45 am _. 24.05.. ' -0.15 ' 7 : 57 1.9 , - ' low 
Apr..17/65 3:OO pm 

. ' .  00.23 . : . a  : 34 2.1 low Apr.18/65 9:65 am . .  23.97 . 
. +0.15 . . . . .  14 : 46 . 13.3 . high 

Apr.19/65. 9:00 am 23.89 . -: ' '. .. -0.32' ' . 9 : 12 ,, . 2.6 I . '  low . :  
Apr.18/65 3:OO pm . 24.35 , 

Apr.19/65 3:O.O pm ' 24.25 , . . ' .  ' +0.05 . ~ . ,  j, 15 t 29 ,' 12.7 ' ,high 
-0.45, .. ' 9 : 52 3.3 : p :  : '  OW Apr.20/65 . 9:00 am . 23,,75 - . 

Apr.20/65 2:OO pm , ' 24.07,. 

. .  . .  

Apr.14/65 3:OO pm . .  24.58 '., I. . .  +0.38 . .  1. . . .  18 .: 09 . 3.1 . .  

Date 
. .  

. .  

0 

- . .  
24.44 : ' . +0.24* . . '  ' . 12 : 41 14.5 

. .  . .  . .  
0 

, .  

7 : 18 : 2.1 
24.44 +0.24 . 

- .. ' 

24.30 . - , . +O.LO 14.: 06 13.8 high 

i 

9 : 52 3.3 ':. ' .  , 0 
. .  

. -1 16 : 14 ,1201. '..: .. . . .  

-0.13 

'; 10 : 35' 4io. . , , '. . .  

I,:'.-lll g,i27 4.7 -:',,- -: 8 , .  I .  

. .  
. .  

I -  
' +0.03 .. : " . '  17 t 07 ' '11.5 .: 

I 4'7'.,:. I ' ,  : .  Low, ; Apr.21/65 3:25 pm , 24.23 . '  t .  

-0.16 .. <:'. . .  . ' , ': 11 '8.27 . . . . . .  
' Apr.22/65 9:00,am . . ,'.24.04 : I .  

/I. , .  I., 
. .  1 

'M.05 .' . ';;;,I8 . .  t 17 ' 11.0' . ,  ' . ,  I '  

. . .  
. .  ~. 

. . .  . . . .  . ,  . 
. Apr.22/65 3:05 pm.' . .  24.25 . 

. , .  
. .  . .  

. :. i I 

t L  
* .  . .  . .  

. , ;  : ,  

. . .  . .  . .  
, . r  . .  \. , ' 

. .I 
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. I  _. . I .  
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Voncouvor 9, 

F. 

I TO D r .  J .  C . Fowersker, Date . 20-4.-65 

, Lab.No. 3987 

Date Received 15-4-65 

Standrud Plate Count 
uer ml. 

200 c 

Ai4DS FORE 
Ti’ RESOUIiC 
‘ER RES, 

3.50 c 

s . ’ 

i 

0.1 ml. 

Coliform Tat 

1 ml. 

I Ground Water Div i s ion ,  
0 Par l iament  Bui ld ings ,  
* &  V i c t o r i a ,  B.C. 

S P E C I M E N  

- 

P o r t  Clements - Qaeen Charlotte Iso DEPT. OI: 
AHD W: 

V 

Ai)F 
M A  

‘JiICT~ 

For Interpretation of Laboratory Rwulta see “Standard Methods for the Examination of Water 
and Wastewater,” Eleventh Edition, 1950, A.P.H.A., A.W.W.A., W.P.C.F. 

\ 

Copy to: DEPUTY MINISTER OF HEALTH 

10 ml. 
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qI'J;ISION OF LABORATORIES Repor t  Form L 76 (Rev. 11/61) 6 ppE/J(J ,y V I  I &.&: - .. H e a l t h  Branch 
828 West Tenth Avenue CHEMICAL ANALYSIS -ROUTINE 

Vancouver 9 ,  B .  C .  
TO : D/UIHU 

Courtcnay 

Report  No. : 825 
Date Reported:  2 6 -s-Gs 
Date Received:  1s-ho6s 

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

~ ~ 

Water Works System:NCw w e l l  f o r  hausing dovolopmnt Treatment:  
Sampling P o i n t :  Test"'pmp, Port Clenenb 
Source o f  Water:  

None 

60 foot  aquifer, adjacent to IIighway's Rapin. Shop 

T e s t ( s )  done i n  f i e l d :  Nono indicated Temperature (OC) : pH : 
R e s i d u a l  C h l o r i n e  : Other :  

De t e r m i n a t i o n s  Repor t ed  as 
Colour ( i n  u n i t s )  greater  than 70 

T u r b i d i t y  ( i n  u n i t s )  7.0 

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

pH ( i n  u n i t s )  (on a r r i v a l )  7.9 

T o t a l  S o l i d s  ' 384 

Fixed S o l i d s  

V o l a t i l e  S o l i d s  ( c a l c u l a t e d )  

D i s so lved  S o l i d s  361 

Disso lved  S o l i d s  ( c a l c u l a t e d )  

Suspended S o l i d s  

Notrogen ( a s  N) 0.06 

Ammonia N i t r o g e n  ( a s  N) 0.31 

Calcium ( a s  Ca) 51.5 
Magnesium ( a s  Mg) 20.0 

I r o n  ( t o t a l )  ( a s  Ferr ic  i o n )  1,16 8: 

Sodium (as Ma) 66 

Potassium (as K )  Ir 
Specific Conductance (rn mhos) 550 

ng/l u n l e s s  n o t e d  o t h e r w i s e .  
A l k a l i n i t y  (as CaC03) 

P h e n o l p h t h a l e i n  N i l  

Methyl Orange ( t o t a l )  2 90 

Free Carbon Dioxide ( a s  CO,) ( c a l c u k a t e d )  - 
Hardness ( a s  CaC03) 

T o t a l  212 

Carbonate  ( t e m p o r a r y ) ( c a l c u l a t e d )  

Non-Carbonate ( p e r m a n e n t ) ( c a l c u l a t e d )  

S i l i c a  ( a s  S i 0 2 )  17  

S u r f a c t a n t s  ( a s  A.B.S .) N i l  

Ni t r i te  N i t r o g e n  ( a s  N)  

Nitrate N i t r o g e n  ( a s  N)  0.02 

0 . 002 

Bica rbona te  ( a s  Cog) ( c a l c u l a t e d )  

:arbonate ( a s  Cog) ( c a l c u l a t e d )  

Su lpha te  ( a s  SO4) 3t 

2 h l o r i d e  ( a s  C l )  1.5 

F l u o r i d e  ( a s  F) H i 1  

Ortho-phosphate ( a s  PO4) 3 e 6  
ol i form Tos 
ptcr b c t .  $3987 515 
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3 CYCLES X 70 DIVISIONS 
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