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D r i l l i n g ,  Construct ion and Tes t ing  
of Observation Wells a t  

Coombs and Hornby I s l and ,  B. C. 
Observation Well N o . ' s  287 and 288 

CONTRACT NO. 75 

1. INTRODUCTION 

Establ ishment  of observa t ion  wells a t  Coombs and Hornby Is land  was 
recommended by Zubel (1982) and GIei (1983).  Coombs and Hornby Is land  l i e  
along the e a s t  c o a s t  of Vancouver I s l and  between Courtenay and Nanaimo 
( F i g u r e  1). Both a r e a s  depend on groundwater a s  the m a i n  source of water 
supply and have a high concen t r a t ion  of wells. Many wells a r e  open holes 
d r i l l e d  i n t o  bedrock i n t e r c e p t i n g  water-bearing zones. Water quan t i ty  and 
q u a l i t y  are repor ted  problems. Observation wells i n  these a reas  would allow 
c o l l e c t i o n  of groundwater da t a  f o r  a s ses s ing  a q u i f e r  behaviour to loca l  
pumping, na tura l  recharge and p o l l u t i o n  over  a per iod of time. A f i e l d  
survey by D. Kalyn, groundwater technician, i n  the winter of 1983 t o  locate 
sui t a b l e  abandoned we1 1 s f o r  use as observa t ion  we1 1 s was unsuccessful . 
Consequently, d r i l l  i ng was requi red  t o  e s t a b l  ish these observa t ion  we1 1 s .  

2. WELL D R I L L I N G  

Well d r i l l i n g  was c a r r i e d  ou t  by I s land  Well D r i l l i n g  Ltd. of 
Ladysmith. In t o t a l ,  two observa t ion  wells (152 mm 0) were e s t a b l i s h e d ,  
one each a t  Coombs and Hornby Is land  (Appendix A ) .  

The wells were d r i l l e d  by the a i r  r o t a r y  method w i t h  a Shram R o t a d r i l l  
r i g .  Cont rac t  c o s t  t o t a l l e d  $7,996.17 (Appendix B). 
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Depth Material  

0.0 m t o  3.0 m ( 1 0 ' )  Brown t i l l  
3.0 m t o  8.2 m ( 2 7 ' )  Grey sandy t i l l  
8.2 m to 92.4 m (303 ' )  S o f t  black s h a l e  

, 
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2.1 Observation Well No. 287 

Work began on March 5 ,  1984, a t  Coombs along the Burgoyne Road r igh t -  
of-way ( F i g u r e s  2 and 3 ) .  An i n i t i a l  hole, Testhole #1, was d r i l l e d  i n  
the wrong l o c a t i o n  due to mis loca t ing  a survey p i n ,  to a depth of 8.8 m 
(29 feet)  and was subsequent ly  b a c k f i l l e d  and abandoned. 

The r i g  was moved 12.1 m (39.7 f e e t )  west of Tes thole  # 1  and a second 
hole was d r i l l e d  f o r  completion as an observa t ion  well (Picture 1). 
Surface  cas ing  254 mm (10 inches) i n  diameter was f i r s t  i n s t a l l e d  to 8.8 m 
(29 fee t ) .  Bedrock was encountered a t  8.2 m (27 feet) .  A 152 mm (6-inch) 
d iameter  over lap  cas ing  was placed i n s i d e  the su r face  cas ing  and d r i l l i n g  
was then cont inued w i t h  a 152 mm (6-inch) open hole to  a depth of  92.4 m 
(303  fee t ) .  Geologic samples c o l l e c t e d  a t  r e g u l a r  i n t e r v a l  s showed 
d r i  11 i ng encountered the f o l l  owing: 

Water was f i r s t  de tec ted  a t  about 24 m (80 f e e t )  f lowing into the 
well a t  a rate of roughly 3(10-2) L/s (1 /2  gpm). No o t h e r  water-bearing 
zones were de tec t ed  below t h i s  depth.  The s t a t i c  water level upon 
completion was 2.74 m (9.0 f e e t )  below the t o p  of the 152 mm casing.  
After d r i l l i n g ,  the well was developed by f lu sh ing  w i t h  a i r .  A su r face  
sea l  was then cons t ruc ted  by f i l l i n g  the annular space between the 254 mm 
and 152 mm cas ings  w i t h  cement and c u t t i n g s ,  and p u l l i n g  ou t  the 254 mm 
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0.0 m t o  0.8 m (2 .5 ' )  
0.8 m to 1.8 m (6') 
1.8 m t o  48.8 m (160 ' )  

48.8 m t o  67.1 m (220 ' )  

cas ing .  A well l i d  was a t tached  to the well head to complete the well 
( F i g u r e  4 and Pictures 2 ,  3, 4 ,  5 ,  6 and 7 ) .  A pump tes t  was not 
performed because of the low y i e l d .  

Topsoil 
Congl omerate 
Grey sandstone w i t h  some 

l i g h t  grey sandstone 
Black shale 

2.2 Observation Well No. 288 

Work on Hornby Is land  began March 7 ,  1984, along the Central Road 
right-of-way w i t h  Testhole #1 a t  S i t e  # 1  (F igu re  5 and Picture 8 ) .  T h i s  
152 mm diameter  hole was d r i l l e d  to  67.1 m (220 f e e t )  and encountered the 
fol lowing geologic  ma te r i a l s :  

-1 Ma teri a1 I Depth I 

T h e  hole  was dry and subsequent ly  b a c k f i l l e d  and abandoned (Pictures 9 and 
10). 

Another hole  (Observat ion Well No. 288) was d r i l l e d  a t  S i t e  #2 275 m 
(900 f e e t )  south of Testhole #1 (F igu res  5 and 6 and Picture 11). A 
254 mm su r face  cas ing  was i n s t a l l e d  to  6.1 m (20  feet) .  A 152 mm over lap  
c a s i n g  was t h e n  placed i n s i d e  the su r face  hole and d r i l l i n g  continued w i t h  
a 152 mm open hole  to  77.1 m (253 f ee t ) .  Geologic samples c o l l e c t e d  
showed d r i  11 i ng encountered the f o l l  owing: 
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Ma teri  a1 Depth I 
0.0 m to 3.0 m (10')  
3.1 m t o  4.6 m ( 1 5 ' )  
4.6 m to 5.2 m ( 1 7 ' )  
5.2 m t o  16.8 m (55') 

16.8 m t o  38.1 m ( 1 2 5 ' )  
38.1 m to 39.6 m (130 ' )  
39.6 m t o  42.7 m ( 1 4 0 ' )  
42.7 m t o  45.7 m (150 ' )  
45.7 m t o  51.8 m ( 1 7 0 ' )  
51.8 m to 62.5 m (205 ' )  
62.5 m t o  77.1 m (253 ' )  

Conglomerate 
S o f t  black shale 
Light  grey sandstone 
Greenish grey sandstone/  

conglomerate 
Black shale 
Grey sandstone 
Black s h a l e  
Light  grey sandstone 
Black shale 
Light  grey sandstone 
Black s i 1  t s t o n e  grading 

down to black s h a l e  

( 17 
Some water was f i r s t  de tec ted  between 4.6 m (15 feet)  and 5.2 m 
fee t ) .  No major water-bearing zones were encountered bel ow t h a t ,  

however, small q u a n t i t i e s  of water  were being con t r ibu ted  to the well a t  
depth.  Upon completion the t o t a l  y i e l d  was est imated a t  6(10-3)  L/s 
(5 gph) and the s ta t ic  water level was 15.03 m (49.3 fee t )  below the t o p  
o f  the 152 mm cas ing .  The well was developed by f lu sh ing  w i t h  a i r .  A 

surface seal was cons t ruc t ed  by f i l l i n g  the annular  space between the 
254 mm and 152 mm cas ings  w i t h  cement and c u t t i n g s ,  and pu l l ing  ou t  the 
254 mm cas ing .  A well l i d  was a t tached  to  the well head to complete the 
well (F igu re  7 and Pictures 12,  13, 14 and 15). A pump tes t  was not 
performed because of the low y i e l d .  A summary of the well d r i l l i n g  i s  
presented  i n  Table  1. 

3. WATER CHEMISTRY 

Water chemistry was t e s t e d  i n  the f i e l d  w i t h  a conduc t iv i ty  meter and 
Hach K i t  from a i r  f lushed  samples. Following d r i l l i n g  but  before  recorder  
i n s t a l l a t i o n ,  a sample was c o l l e c t e d  from each well w i t h  a tube  sampler, and 
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sent  to the Environmental Laboratory i n  Vancouver f o r  chemical analys is .  
Chemistry r e s u l t s  are shown i n  F igure  8, Table 2 and Appendix C. 

Water q u a l i t y  from both observat ion w e l l s  i s  very s o f t  and r e l a t i v e l y  

h i g h  i n  pH, d isso lved m i n e r a l i z a t i o n ,  f l u o r i d e ,  boron and aluminum. PH, TDS 
and f l u o r i d e  exceed those l i m i t s  s e t  i n  B.C. Dr ink ing  Q u a l i t y  Standards, 

1982. I n  add i t ion ,  water from Observat ion Well No. 287 appears to conta in  

excess ive ly  h igh amounts o f  i r o n  (Fe diss.  = 0.57 mg/L). The waters can be 
charac ter ized  as Na-HC03 type water w i t h  corrod ing tendency (moderately h igh 

Ryznar Index) and n o t  i d e a l  f o r  i r r i g a t i o n  (h igh  SAR index) .  

4. DISCUSSION 

The Coombs Observation Well No. 287 appears to be completed i n t o  shales 
o f  the Haslam Formation. The Hornby I s l a n d  Observation Well No. 288 appears 
t o  be completed i n t o  conglomerates, sandstones and shales o f  the Geoffrey 

Formation. Both format ions belong to the Manaimo Group, a sequence o f  sedi- 

mentary rocks formed dur ing the Mesozoic Era. Most w e l l s  i n  both areas are 

completed i n t o  bedrock. However, overburden i n  both areas, compris ing most- 
l y  till up to several metres t h i c k ,  o v e r l i e s  bedrock and some w e l l s  i n  

Coombs are dug i n t o  t h i s  overburden to tap shal low groundwater. No h igh 

capac i ty  w e l l s  are known to e x i s t  i n  e i t h e r  area - t h e  bedrock aqu i fe rs  
appear to have very l i m i t e d  y i e l d .  Although Observation Well No. 288 

penetrated several bedding plane f rac tu res ,  none proved product ive.  The 

water  chemistry suggests some s a l t y  and/or brack ish water may be seeping 

i n t o  the  lower p o r t i o n  o f  both observat ion we l ls .  

Water q u a l i t y  from both observat ion w e l l s  i s  s i m i l a r  even though ,the 

w e l l s  are completed i n t o  d i f f e r e n t  f low systems. Hydro log ica l l y ,  Hornby 

I s l a n d  can be regarded as a f reshwater mound atop a seawater basement w i t h  

t h e  mound c o n t i n u a l l y  being recharged by p r e c i p i t a t i o n  and discharging to 

t h e  sea, and i s  separate from the f low systems o f  Vancouver Is land.  The 
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re1 a t i v e l y  h igh  concentrat ions o f  boron and f l  our ide  may r e f l e c t  the 
presence of some brack ish  groundwater seeping i n t o  the wel ls .  The aluminum 

conten t  may be n a t u r a l l y  occur r ing  o r  may be from contaminat ion dur ing 

sampling - t h i s  i s  n o t  c lear .  

A more complete assessment o f  the hydrogeology can be made through 

cont inued mon i to r ing  of the bedrock aqu i fe rs  i n  both these areas. 

5. CONCLUSIONS AND RECOMMENDATIONS 

( 1 )  Two 152 mm diameter observat ion w e l l s  were establ ished: one each a t  

Coombs and Hornby Is land.  Observation Well No. 287 a t  Coombs was 
completed t o  92 m i n  s o f t  b lack shales. Observation Well No. 288 a t  

Hornby I s l a n d  was completed t o  77 m i n  i n t e r l a y e r e d  conglomerates, 

sandstonesand shales. Both w e l l s  have very low capac i t ies .  The w e l l s  

are adequate however t o  moni tor  water l e v e l  response. 

(2 )  Cost f o r  the  d r i l l i n g  c o n t r a c t  t o t a l l e d  $7,996.17. 

( 3 )  Water q u a l i t y  from both w e l l s  i s  s i m i l a r :  very s o f t  and r e l a t i v e l y  

h i g h  i n  pH, d isso lved m i n e r a l i z a t i o n ,  f l u o r i d e ,  boron and a1 uminum. 

The waters can be charac ter ized  as Na-HC03 type water. 

(4) Water samples should be c o l l e c t e d  a t  l e a s t  tw ice  a year.  

(5) Water l e v e l  should be monitored w i t h  an automatic recorder  f o r  a 
minimum o f  10 years ( P i c t u r e s  16 and 17 and Appendix 0). 

6. REFERENCES 

Wei , M. 1983. Groundwater Observation We1 1 Network Expansion Program 

Proposal , 1983-84 F i s c a l  Year. M i n i s t r y  o f  Environment, Groundwater 
Section, V i c t o r i a ,  B.C., F i l e  0183613-8. 
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We1 1 

. .  . 

103 

- 

Testhol e #1 

Dbs. Well No. 287 

Testhole #1 

Obs. Well No. 288 

3 

Location 

Coombs 

Coombs 

Hornby Is1 and 

Hornby Island 

)i ameter 
(mm) 

2 54 

152 

152 

152 

TABLE 1 

We1 1 D r i  11 1 ng Summary 

- 

Depth 
( m )  - 
8.84  

92.35 

67.06 

77.11 

10-2 

42 I 6(10-3) 

Status 

backf i l l ed  
& abandoned 

i n  use 

backf i l l  ed 
& abandoned 

i n  use 

Estimated 
Jell Bottom 
Elevation 

(m) 

- 

11 

- 

-3 5 

Estimated 
later Level 
Elevation 

(m) 

- 

100 

- 

27 
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Chemi c a1 Parameters 

Temperature ( " C )  
Spec. Conductance 

PH 
TDS 
Hardness 
Ca+2 
Mg+2 
Na+ + K+ 
c1- 
504-2 
HCO3- 
Fe 
Mn 
F: 
0 
Ryznar Index 
SAR Index 

( mhos/cm) 

TABLE 2 

Water Chemistry Summary 

COOMBS 

Observation Well No. 287 

-i el d Analysis 

9.5 
7 10 

10 

42.8 

61 - 
>5.0 - 

,ab Analysis 

970 

9.2 

9.78 
2.83 
0.66 

228 + 1.1 

584 

33.7 
1.2 

465.8 
A-5-7 
0.02 
1.65 

' 0.79 
7.7 

32 

- 

HORNBY ISLAND 

Observation Well No. 288 

V e l d  Analysis 

10 
1,600 

10 

576 - 
3.5 

A- 

~~ 

,ab Analysis 

1,210 

710 
9.1 

7.27 
2.22 
0.42 

268 + 1.4 
-164 

1.6 
375 .O 
8..16 
0.01 
1.93 
1.46 
8.3 

43 

*All parameters are i n  mg/L except Temperature, Specific Conductance, pH, 
Ryznar Index and SAR index. 
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P i c t u r e  1. Looking n o r t h  a t  s i t e  #1 
right-of-way 

(abandoned TH # l )  and 2 (Obs. Well no. 287) w i t h  respect  t o  A l l a n  S t r e e t  
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P i c t u r e  2. D r i l l i n g  Obs. Well no. 287 a t  s i t e  #2, Coombs 

r i c t u r e  -. Estimating y i e l d  
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Picture g the surface seal 
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Picture 5.  Pulling out the 254 mn ( lo")  0 surface casing 
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.. I 
Picture 10. Pulling out 152 mn (6")  0 surface casing and 

abandoning testhole # 1  

= ~~ 

,,ture 1 1 .  Looking south at  s i t e  #2 ,  Hornby Island 
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Picture 12. Drilling Obs. Well no. 288 at site #2, Harnby 4>'' 

Island 
4.. 

Picture 13. Mixing c m  r grouting 
surface s e a P  
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Picture 14. Grouting surface seal - 

Picture 15. Constructing the well lid 
::.\>:-+i "t, ; : ; ,,~, 
r , . . -  . 
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Picture 16. Obs. Well no. 287, Coombs 

Y! .  : 

Picture 17. Obs. Well no. 288, Hornby Island 
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Appendix A 

Well Log F i l e s  



VICTORIA, BRITISH COLUMBIA EEnzEII DEPT. OF ENVIRONMENT, WATER RESOURCES SERVICE, WATER INVESTIGATIONS BRANCH 
a e w  M I -  LEGAL DESCRIPTION: LOT 1 ' 4  SEC. __ TP.- R. D.L.- LAND DISTRICT- P L A N J P L  I 

FROM 

0 

0 EST1 M A T E D  
C A S I N G  0 i A M . L  L E N G T H  29' E LEVAT I 0 N  DEPTH^^^ OF- 0 SURVEY ED 

M E T H O D  OF CONSTRUCTION A1R-X- -CASING OIAM LENGTH ___ 
SCREEN LOCATION SCREEN 0 SIZE- LENGTH T Y P E  
S A N I T A R Y  SEAL Y E S 0  N O R  S C R E E N 0  S I Z E  L E N G T H  T Y P E  

PERFORATED CASING 0 L E N G T H  PER FORAT IONS F R O M  TO 

GRAVEL PACK 0 LENGTH, DIAM SIZE GRAVEL, ETC. 

FROM- OMEASURED ELEVATION ARTESIAN PRESSURE __ 
DISTANCE TO WATER 9 0 ESTIMATED WATER L E V E L  

DATE OF WATER LEVEL MEASUREMENT&.  I 1. i f i 4 W A T E R  USE OB SER *TION MJPLL (*287\ 

C H E M I S T R Y  

D A T E  T E S T  BY--vER V n/ - TO D E S C R I P T I O N  

lo , 

TOTAL D I S S O L V E D  SOLIDS rn#l TEMPERATURE - *C pH S I L I C A  (slop) m g / l  

CONDUCTANCE AT 25.C TOTAL IRON (Fa) mq/l T O T A L  HARDNESS (COCO,) rn g/I 

TOTAL A L K A L I N I T Y  (COCO,) mg/I PHEN. A L K A L I N I T Y  (Co COS) mg/l MAN CAN E SE (Mn 1 mg/I 

COLOUR O D O U R  T U R B I D I T Y  

,umhor/cm 

A N I O N S  mg/l e p m  CAT I O N S  . m9/1 e p m  

C A R B O N A T E  (CO,) C A L C I U M  (Ca)  

MAGNESIUM (Mg1 

S O O I U M ( N 0 )  
P O f A S S l U M  (K)  El3 IRON (DISSOLVED) El3 BICARBONATE (HCO,) 

S U L P H A T E  (SO,) 
C H L O R I D E  ( C l  1 
NO2 NO, (NITROGEN) 

0 TKN. (NITROGEN) 

PHOSPHORUS (P )  

TKN - TOTAL KIELDAHL-NITROGEN C H E M I S T R Y  S I T E  NO. 

NO,. N I T R I T E  N O S * N I T R A T E  

C H E M I S T R Y  F I E L D  T E S T S  

TEST ey D A T E  EQUIPMENT U S E D  I 
-~ 

CONTENTS OF FOLDER 

O D R l L L  LOG O P U M P  TEST DATA - 0 CHEMICAL ANALYSIS 

OSIEVE ANALYSIS 0 GEOPHYSICAL LOGS 0 R E W R T  

OTHER - 

PRODUCTION TEST SUMMARY 

rEsT BY 
3AlL T E S T O  PUMP T E S T O  DURATION OF TEST 
?ATE DRAWDOWN 
MATER L E V E L  AT COMPLETION OF TEST 
PVAILABLE DRAWDOWN SPECIFIC CAPACITY 
'ERMEABILITY STORAGE COEFF. 
r RANS M I SS I V 1 T Y 

PECOMMENOED PUMPING RATE 
RECOMMENDED PUMP SETTING 

1 1 

I I 



m] WELL NO. WATER WELL RECORD 
DEPT. OF ENVIRONMENT, WATER RESOURCES SERVICE, WATER INVESTIGATIONS BRANCH VICTORIA, BRITISH COLUMBIA E n I E u I  

u x E u I n I  rcpnew 10 
LEGAL DESCRIPTION: LOT 2 SEC I TP.- R. DL.--, LAND DISTRICT&A~H 0 P L A N  2L5Q8 

' ELEVATION O E S T I M A T E D  D E P T H ~ L ; ~  OF- 0 SURVEYED C A S I N G  DIAM. 6. L E N G T H  lo' 
M E T H O D  OF C O N S T R U C T l O N M Q Z 3 P C r r '  

SCREEN LOCATION SCREEN 0 S I Z E  LENGTH TYPE 
S A N I T A R Y  S E A L  Y E S 0  N O 0  S C R E E N 0  S I Z E  L E N G T H  T Y P E  
PERFORATED CASING 0 L E N G T H  PERFORAT IONS FROM- TO 

GRAVEL PACK 0 L E N G T H  OIAM SIZE GRAVEL,ETC. 

DISTANCE TO WATER Iq.ol lM 0 ESTIMATED WATER L E V E L  

FROM _henYub LedRL O M E A S U R E D  E L E V A T I O N  __ ARTESIAN PRESSURE ~ 

CASING D I A M  - L E N G T H  

D A T E  OF WATER L E V E L  M E A S U R E M E N T  ?'h . I3 R 4  W A T E R  USE CgSERVATloh) WELL t4 Q. 

T O T A L  D I S S O L V E D  SOLIDS mfl TEMPERATURE - .C PH . S I L I C A  (SlOo) mg/  I 

CONDUCTANCE AT 25.C TOTAL IRON We) mg/l T O T A L  HARDNESS (COCO,) m p/l  

TOTAL A L K A L I N I T Y  (COCO,) mg/I PHEN.  A L K A L I N I T Y  (CO COS) mg/1 MANGANESEhln)  mg/I 

COLOUR O D O U R  TURBID1 T Y  

Nmhor/cm 

A N I O N S  mg/I e pm mg/l e p m  CATIONS 

C A R B O N A T E  (COS) C A L C I U M  ( t o )  

MAGNESIUM (Mg) 
S O D l U M ( N a )  
P O T A S S I U M  1K) 

I RON (DISSOLVE 0) 

81CAR BON A T E  ( HCO,) 

S U L P H A T E  (SO,) 
C H L O R I D E  ( C I  1 
NO8 NO, (NITROGEN) 

TKN. (NITROGEN) 

PHOSPHORUS (P) 
T K N  T O T A L  KJELDAHL N ITROGEN 

N O S .  N I T R I T E  NO,*NITRATE 

C H E M I S T R Y  F I E L D  T E S T S  

T E S T  BY D A T E  EOUIPMENT U S E D  

CONTENTS OF FOLDER 

O D R l L L  LOG 0 PUMP TEST DATA 0 CHEMICAL ANALYSIS 

OSIEVE ANALYSIS 0 GEOPHYSICAL LOGS 0 REPORT 

*$ N ~ I A \ H O  SNLIT 5 6ec.l 
PRODUCTION TEST SUMMARY 

LATE *.%18*- 
3AIL T E S T O  PUMP T E S T O  
7ATE rJ '? 6.p. H. DRAWDOWN 
VATER L E V E L  AT COMPLETION OF TEST 

SPECIFIC CAPACITY iVAILA9LE DRAWDOWN 
'ERM E ABIL I  TY STORAGE COEFF. 
lRANSMlSS lV lTY  

rEST B Y A Z  &..!e? 
DURATION OF TEST 

qECOMMENDED PUMPING RATE 
?€COMMENDED PUMP SETTING 

I I 

I I 
I I 
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Appendix B 

Contract Costs 
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FREE ESTIMATES 
- 31 - 

Aephone: 245-2078 

ISLAND WELL DRILLING 

I Water ?Vel1 Drilling Contractor 

W. J. WILLIAMS, OWNER-OPERATOR - G R O U H E L  ROAD, R.R. 1, LADYSMITH,  B.C. 

Erovince of B.C., 
\dater hanagement branch , 
F.inis t ry  of Enviroment , 
Parl iament  Bui ld ings ,  
V i c t o r i a ,  B.C. V 8 V  1x5 

3erCont rac t  No. 7 5  

Item8 Unit P r i c e  

I 

I. L:ob.& Ijemob. $200.00 

2.  fr',ove Btwn s i t e s  

7 .  Kove Coombs t o  
- a t  Coonbs I 
- 4 

Hornby Is. 
4. 10" Cased a r i l l i n g  3 O . O O / f t .  

13.  10" re fund  cas ing  l5.OO/ft. 

6. 6" Overlap eas ing  ? .oo/ f t .  
6. 6" D r i l l i n g  8.00/f t . 

a+' 12. Hourly work 80.00/hr 

F i l e  9 2 ; ~ / ~  10 

Quani t y  cost  

1 $ 200.00 J 

1 

1 
8 2 '  

82 

57 5' 

15. 6" aefundcasing S.OO/ft. 

16. 6" Cap & F i t t i n g s  2O.OO/cap 
I 
I 
I 

17. Standby 5 0 .  oo/hr . 
E .  OO/bac 5 -b&JX%p 42./7 flJ- 5Bags Cement 

$ 9261.50 $ 3  , 2 L - 3 * 6 +  T o t a l  o f  Items 1 , 4 , 6 , 7 , 1 2 , 1 6 , 1 7  &Cement --------- 
1,:inus T o t a l  of Items 13 h l j  .................... 1268.50 &),2 67 S@ 

11 I 
I 

Amount Due $ 7993 .oo 47 1 Y76. ,T 
d WATER MANAGEMENT BRANCH 

723' 

3.5hrs. 

7.5f t .  

2 

1.1 h r .  

- 
- 

2460.00 J 

-1230.00 J 

J 402.30 

5784.00 

280.00 */ 

-- a 3;f.Z mrJ ir 

40.00 

J 55.00 
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Appendix C 

Water Chemistry 
Reports 



460. In41102 C H L D R I Q E  
%/L 

L c.25 2511413 ASSEUIC L c i a 5  
Y G / L  r?fJSOLVF!D MG/L 

...... .................... .... -_. .......... ....................... 

t I ~ , 2521413 BOaON 0 . 7 9  ZS30ZlO CADYfUH L o;c1 . 

i 
TOTAL M G / L  

2951413 C A h Y X U M  L. o:or ES4b214 C4LCIUM 3:?8 
...................................................... ......................................... . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  

P I s S o L V E n  M C / L  

hG/Ii 1 
- I: ,I b I $SOLVED M G / L  TOTAL 

M G / L  TOTAL- I-.. QX9SOLvED 
0;oe 
MG/L 

. j  25541413 C A L C I U M  2:83 OSS02i4 CHROHfUM 

__- ." - . _ I  ... .... ....... ..................... . . . .  .................. .............. . . . . . . . .  . .  

~ A H P L ~  NO; 3 i n 4 e w  CONTINUED ON NEXT PAGE: - 
. .  . .  

.... .... . ,  .- ~ 
8 .  

. .  





2561413 
. . .  ! 

i 

COPPER 
019SOLVED 

C.09 2570214 I R O N  
MG/t TOTAL 

L O i O S  Rbb02lCI ZINC 
H t / L  TOTAL 

2121413 V A W A D f L j M  L a i 0 1  i 
... . . .  ......... I! * 1. q v e 0 .  -..; b!CIL .  1 bt * L. . . . . . . . . . . .  MG./L ........... 

0:or 2726214 V A U A n I L I M  
.. .... ..... 

! 

1. . , R E M A 1 1 1 5 1  

i i I 
__ __ . . . . .  .__. __ __ __ 

''_ i i 

i 

. . . . . . . . . . . . . . . .  ......................... . .............. - ____  

....................... . . . . . . . . . . . . . . . . .  ...... ................. .......... ........ I . .  _ _  ........... -...----- ... 

. . . .  
. .  . .  . . . . . .  

. .  . .  -. . 



. .  

L 0,05 Ebb0216 'ZINC .... .. f DT AL. .......... ........ .. mr,/L 
0.07  
H G / k  

THE A P P R O X I M A T E  COST OF THE 4,BDVE TESTS I S  I 187.20 

- -  I- 
I 

J 
. .  
. . . . .  . . . . . . .  . ,  . . . . .  . . .  

- -: . ? .  

. .* . 

. . . . . .  

-:. 

. . .  . . . . .  . _- ,-- 
. . . .  

. .  
_ _  . .  

. .  
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Appendix D 

Water Level Recorder 
Ins tal 1 at i on Specifications 



i 
'I 
I 

4 
I i 

i 

i 
i 

I 

.W .S. tiodge 

Groundwater Section 
Water Management Branch 

T' Senior Technician 

1 127 mn diameter f loa t  
1 1 2  metre graduated f loa t  tape 

P p4 
W.372 

April 1 2 ,  1984 Date: 

File:  018361343-287 

Re: Establishment of Observation Well #287. Coombs 

I n  troduc t i  on  

On  Monday, March 1 2 ,  1984 an automatic water level recorder was 
instal led on the recently dr i l led observation well i n  Coornbs. This 
well along w i t h  another observation well on Hornby Island was dr i l led 
under Government Contract No. 75 - "Dril l ing,  Construction and Testing 
of Groundwater Observation Wells a t  Coombs and  Hornby Island, B.C."  

The purpose of establishing th i s  observat ion well was t o  monitor long- 
term water level f luctuations i n  the aquifer. Most dr i l led  wells in 
t h i s  area report low well yields  and poor water quality (mainly 
hydroaen sulphide problems). Coombs area residents rely solely on 
groundwater for the i r  water requirements. 

We1 1 Location 

The well i s  located w i t h i n  the Burgoyne Road right-of-way adjacent t o  
Lot  1 4 ,  Block 5 ,  P lan  1939 (Figures 1 and 2 ) .  Attached t o  this 
memorandum i s  a copy o f  "Permission t o  Construct Works Within Crown 
Lands" which has been approved by the Ministry of Transportation and 
H i  ghways. 

We1 1 Drill inq a n d  Testinq Detail s 

Date Drilled March 5-6,  1984 
Depth of Well 92.3 metres (303 f e e t )  
Di aneter of We1 1 152 m (6-inch) 
Aquifer Material Shale 
Stat ic  Water Level 2.77 m (March 12 ,  1984 
Well Yield Approx. 1 / 2  gpm 
Drill i ng Contractor . Island Well Dril l ing - Red Will i am 

Equipment on S i t e  

1 steel  recorder housing 
1 152 mm diameter steel  casing extension (1.2 m length) 
1 
1 wood recorder s t a n d  with painter 

101 mm diameter weight drive pipe 

I 
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14.3. Hodge A p r i l  12, 1984 

1 m e t r i c  Stevens water l e v e l  recorder  ( R G  30) w i t h  Chelsea c lock  (C6 

1 6 ounce counterweight  
2 c l i p s  
1 V i r 0  l ock  

59) w i t h  2 : l  gage scale 

The recorder  housing and standpipes were pa in ted  dark preen and a 
M i n i s t r y  of Environment i d e n t i f i c a t i o n  l a b e l  and number (287)  was 
at tached t o  the housing. 

Ground Level  Datum Measurements 

S t a t i c  w a t e r  l e v e l  t o  p o i n t e r  .................. 4.279 metres 
Ground l e v e l  (concrete pad) t o  p o i n t e r  ......... 1.510 metres 
Tape read ing  ................................... 1.956 metres 

The c o r r e c t i o n  f a c t o r  t o  be app l i ed  t o  the tape reading i s  t he re fo re  
+0.813 net res .  

Observer 
~~~ - 

Mrs. Sharon Et ty  
Highways Maintenance Yard 
Box 249 
P a r k s v i l l e ,  B.C.  
V O R  2SO Telephone: 248-6212 

Clrs. Et ty works f o r  the R i n i s t r y  of TransDortat ion and Highways 
P a r k s v i l l e  and has aareed t o  change the recorder  char ts  monthly 
send them d i r e c t l y  t o  the M i n i s t r y  of Environment rea iona l  o f f i c e  
Nanaimo. There w i l l  be - 1.10 charge f o r  t h i s  serv ice.  

Dave Kalyn 
Technic ian 
Groundwater Sect ion 
Water Management Branch 
387-1115 

DK/dma 

i n  
and 

i n  



DATE 
SCALE: W .  ..... .I..: 59 s . Q O r )  . . . . . . .  TO ACCOMPANY REPORT ON 

Coombs Observat ion We1 1 Ho. 287 ++e& ........................................................ I W c h 9  J.98 4... Province of British Columbia 
Ministry of Environment 

............................... .YL .... klei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ENGINEER 

01 8361 3-g-287 WATER MANAGEMENT BRANCH 
FILE No. ....................................... DWG. No ........ 1.. . . . . . . . . . .  
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b t i l  6661 u r s  



!'-̂ -.tJ.S. Hodge 
TG-. 'Senior Technic ian 

Groundwater Sec t ion  
Water Management Branch 

A p r i l  12, 1984 
Date: 

F i l e :  0183613-B-288 

Re: Establ ishment o f  Observat ion Well #288, Hornby I s l a n d  

I n t r o d u c t i o n  c 
On Tuesday, March 13, 1984 an automatic water l e v e l  recorder  was 
i n s t a l l e d  on the  r e c e n t l y  d r i l l e d  observat ion we l l  on Hornby Is land.  
Th is  we l l  a long w i t h  another observat ion w e l l  i n  Coombs was d r i l l e d  
under Government Cont rac t  No. 75 - " D r i l l i n g ,  Const ruc t ion  and Tes t i ng  
o f  Groundwater Observat ion Wel ls a t  Coombs and Hornby Is land,  B.C." 

I 

r c 

The purpose o f  e s t a b l i s h i n g  t h i s  observat ion we l l  i s  to  mon i to r  long- 
term water l e v e l  f l u c t u a t i o n s  i n  the aqu i fe r .  Many o f  the nearby 
d r i l l e d  we l l s  i n  t h i s  area ( T + 4 x m e - k  y )  r e p o r t  poor water q u a l i t y  and ~ 

l ow we l l  y i e l d s .  Some we l l  owners have a lso  repor ted s a l t  water i n  
t h e i r  wel ls .  Well dens i ty  i s  very h igh  i n  t h i s  area and res iden ts  are 
very concerned about the q u a l i t y  and quan t i t y  o f  groundwater, as i t  i s  
t h e i r  so le  source o f  water. 

We1 1 Locat ion  

Observat ion we1 1 f288 i s  l oca ted  w i t h i n  the Central  Road r ight -of -way 
adjacent  t o  Lot  2, Sect ion 1, P lan  26598, Hornby I s l a n d  (F igures 1 and 
2 ) .  Attached t o  t h i s  memorandum i s  a copy o f  "Permission t o  Const ruc t  
Works l d i t h i n  Crown Lands'' which has been approved by the M i n i s t r y  o f  
T ranspor ta t ion  and Highways. 

Well D r i l l i n g  and T e s t i n g  D e t a i l s  

Date D r i l l e d  March 8-9, 1984 
Depth o f  Well 
Diameter o f  We1 1 152 rn (6- inch)  
Aqu i fe r  Ma te r ia l  '* Shale 
S t a t i c  Water Level  15.031 m (March 13, 1984) 
\del 1 Y ie l  d Approx. 5 ga l l ons  per  hour 
D r i l l i n g  Cont rac tor  I s l a n d  Well D r i l l i n g  - Red Wi l l i ams  

77.1 metres (253 f e e t )  

Eauipment on S i t e  

1 s tee l  recorder  housing 
1 152 rnm diameter s tee l  casing extens ion (1.2 m l eng th )  
1 101 mm d iameter  weight  d r i v e  p ipe  
1 wood recorder  stand w i t h  p o i n t e r  
1 8 kg l e a d  c lock  d r i v e  we igh t  
1 127 mm diameter f l o a t  
1 12 metre graduated f l o a t  tape 

W.372 

I 
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f?:3 
W ..,: Hodpe A p r i l  12,  1984 

1 

1 6 ounce counterweight 
2 c l ip s  
1 Vir0 lock 

metric Stevens water level recorder ( R G  38) with Chelsea clock (CG 
4 3 )  with 2 : l  gage scale 

The  recorder housing and standpipes were painted dark  green and a 
Ministry of Environment ident i f icat ion label and number (288) was 
attached t o  the housing. 

Ground Level Da tum Measurements 

Stat ic  water level t o  pointer .................. 16.681 metres 
Ground level* to  pointer ....................... 1.650 metres 
Tape reading ................................... 3.229 metres 

*Ground level i s  0.300 rn below bottom of slip-on sleeve. 

The correction factor  t o  be applied to the tape reading i s  therefore 
+ll.802 metres. 

Observer 

Mr. Gordon Batement 
Highways Maintenance Yard 
General Del i very 
Hornby Island, B.C. 
VOR 1 Z O  Telephone: 335-2722 (Yard)  

335-0227 (Home) 

Mr. Bateman works f o r  the Ministry of Transportation and Highways on 
Hornby Island and has  agreed to change the recorder charts on the 
Denman Island observation \!el1 ($268).  These charts will be nailed 
direct ly  to the Ministry of Environment regional off ice  in Nanaimo 
and there will be - t10 charge for t h i s  service. 

Dave Kalyn 
Technician 
Groundwater Sec t i  on 
Water llanagement Branch 
387- 11 15 

DK/dma 
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