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WILLIAMS LAKE AREA 
Contract No. 70 

1. INTRODUCTION 

One 203 mm diameter observation well was d r i l l ed  and completed 
tg a depth of 79.2 metres (260 f e e t )  off Dog Creek Road south of 
Williams Lake (Figure 1).  The well was dr i l led  by Manville Dri l lers  
of Willianis Lake and tested by Ken Branscombe of Hillside Pumps, 
Williams Lake in September 1980. Total contract costs fo r  well con- 
s t ruct ion and tes t ing were $8,092.00. 

The area around Dog Creek Road was chosen as a high pr ior i ty  
area fo r  establishment of an observation well on the recommendations 
of Choy (1978).  
recormndzd by o u r  Ministry (Hodge, 1976) in a report  t c  the Land 

Management Branch a t  Williams Lake. 

Groundwater exploration i n  this area had been previciusly 

As shown i n  Figure 1 well density along Dog Creek Road i s  very high 
with residents relying en t i re ly  on the local groundwater reserves. 
Figure 2 shows the well location in greater de ta i l .  

level f luctuation and long 
area. An automatic water 
ins ta l led  on the well head 
m i n i m u m  of 5 years. 

term 
eve1 

Th 

Construction of an observation well was required t o  monitor water 
e f fec ts  of groundwater extraction i n  the 
recorder and protective housing were 
s equipment should remain in place for  a 

2. WELL CONSTRUCTION A N D  TESTING 

Drilling was carried o u t  t o  a depth of 79.2 metres using an  a i r  
rotary d r i l l  r ig  (Speedstar) with casing hammer. 
grouting, a 4.9 metre length of temporary casing was ins ta l led .  

To allow fo r  surface 
This 

. . .  2 
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casing was l a t e r  removed and the annular space around the 203 mm 

diameter casing was grouted. 
surface t o  a depth of 61 metres through unconsolidated material 
comprised of brown and blue clay w i t h  gravel (Figure 3 ) .  
foam was pumped i n t o  the hole while d r i l l i ng  through both the over- 
burden and bedrock. 
unstable or caving conditions. 
hole ahead of the casing was possible i n  overburden. 
aided in keeping the hole open, materials were quite firm. 

This 203 mm casing extends from ground 

A d r i l l i ng  

The foam was used as a precaution against 
A t  times d r i l l i ng  12 .2  metres open 

Although foam 

The major source of water i s  derived from bedrock. This source 
i s  l ikely supplemented from the water-bearing gravels above. 
ation of the d r i l l  returns revealed the bedrock to be a highly fractured 
t e r t i a r y  sandstone. Drilling action showed the sandstone t o  be firm b u t  
g r a d i n g  from so f t  t o  hard. 
compacted sand between layers o f  l i t h i f i e d  bedrock. 

Examin- 

The s o f t  layering encountered appears t o  be 

The well was developed by surging and pumping with compressed air 
The water had cleared in tn i s  time and was fo r  a period of 1.5 hours. 

visibly sand free.  

The well was pumped with a 5 h . p .  - 13 stage Jacuzzi submersible 

pump. 
minutes of pumping because of a pump fa i lure .  
September 5 t h  was completed without interruption and the well was pumped 
a t  a ra te  of between 4.13 l i tres/second and 4.54 l i tres/second (65.4 and 
72 USgpm fo r  a period of 560 minutes (9.3 hours). 
s e t  a t  42.7 metres below the top o f  the well casing during th i s  t e s t  and 
the s t a t i c  water level was 25.5 metres. 
A. A drawdown of 0.83 metres occurred over the t e s t  period representing 
approximately 5 percent of the total  available drawdown. Using these 
figures and assuming s tab i l iza t ion  of the pumping water level occurred 
d u r i n g  the t e s t ,  a maximum specif ic  capacity of 5.47 1 i tres/second/metre 
of drawdown (26.5 USgpm/ft. of drawdown) can be calculated. 

The f i r s t  t e s t  on September 3rd was terminated a f t e r  only 70 
The second t e s t  on 

The pump intake was 

Test d a t a  i s  shown in Appendix 

If the lower 

. . .  3 
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pumping rate of 4.13 litres/second is  used, a spec’fic capacity of 
4.92 litres/second/metre of drawdown i s  derived. This figure may be 
more r e a l i s t i c  considering s tab i l iza t ion  did n o t  occur when the well 

was pumped a t  the higher ra te  of 4.5 l i tres/second (72  USgpm). - On 
the basis of these calculations the well should theoretically be 
capable of sustaining a yield of 101 litres/second o r  i600 USgpm i f  the 
pump were lowered t o  61 metres, and  the maximum available drawdown 
( a t  the time of tes t ing)  were ut i l ized.  

A long term pump t e s t  of m i n i m u m  duration of 72 hours a t  higher 
pumping  rates would have t o  be conducted in order t o  define more clearly 
the fu l l  capabi l i t ies  o f  th i s  well. 

f e e t )  above the original s t a t i c  water level.  
response was due in p a r t  t o  the well construct 
completed open hole in the bedrock a n d  thus no 
s lo t ted  casing were present).  This response a 

is  subject t o  recharge. A water level of 0.02 

Water level wcovery was rapid. The i n i t i a l  recovery reading 30 
seconds a f t e r  the pump was stopped was recorded as 0.13 metres (0.43 

hi s excel 1 en t recovery 
on ( i . e .  the well was 
res t r i  ctions such as 
S O  indicates the aquifer 
metres (0.07 f e e t )  below 

the original s t a t i c  water level was recorded within one hour of stopping 
the pump. An automatic water level recorder was instal led on the well 

was recorded. head a t  this p o i n t  and the remaining recovery 

3. GEOLOGY 

Surficial  and bedrock geology i n  the Wil 
Bedrock geology has mapped by Tipper (1959). 

of the tex t .  

iams Lake area has been 
been shown i n  Figure 4 

The glacial  history in the Williams Lake valley i s  complex and 
involved a t  l ea s t  two periods o f  glaciation. Each advance appears to  
have occurred in a westerly di rection towards the Fraser River. According 
to  Call an (1968) ‘ the f i r s t  advance was more pronounced t h a n  the l a s t ,  erod 

. . .  4 
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the Williams Lake valley t o  a t  1east"an elevation of 1450 f e e t  and 
depositing a thick sequence of sands, s i l t s  and gravels as i t  receded. 
The second advance was less  severe and d i d  not erode the valley below 
an elevation of 1800 feet .  

Large meltwater or  outwash channels of recent alluvium materials 
cover most o f  the Williams Lake valley and Chimney Creek areas w i t h  
some pi t ted te r ra in  to  the north of Williams Lake. 
consists of mainly t i l l ,  sandg gravel and s i l t .  

The alluvium 

The study area i s  primarily underlain by a t h i n  d r i f t  cover 
overlying bedrock. Geological logs of wells dr i l l ed  within the immediate 
study area indicate bedrock varies between surface and 76 metres. 
bedrock geology map shown i n  Figure 3 indicates sur f ic ia l  deposits of 
t i l l  , gravel , sand, clay and s i1  t bounded by t e r t i a ry  volcanic bedrock 
to  the e a s t  and west (Figure 3 ) .  

58.5 metres thick (192 f e e t )  a t  the observation well d r i l l  s i t e .  

The 

Surficial  deposits were found t o  be 

Recent hydrographs obtained from the monitoring o f  th i s  observation 

A spike, 0.038 metres in length appeared a t  approximately 
well have shown water level movement i n  the well caused by earthquakes 
(Appendix B ) .  
9:00 a.m., December 1 7 t h  on the hydrograph shown in Appendix B. 
spike was caused from the December 1 7 t h  earthquake (9:20 a.m.) which 
originated approximately 200 kilometres west of Estevan Point on Vancouver 
Island. 

This 

Another spike, 0.072 metres in length occurred November 8th and 
this i s  believed to  be caused from the southern I ta ly  earthquake. 

4. HY DROGEOLOGY 

The Groundwater section has approximately 180 records of we1 1 s 

A t  t h a t  
d r i l l ed  a l o n g  Dog Creek Road (Figure 1).  
reviewed as p a r t  of a groundwater study done i n  July 1976. 

The Dog Creek Road area was 

. . .  5 
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time the average depth of wells dr i l l ed  along Dog Creek Road was 
determined a t  31.4 metres (103 f e e t ) .  Well depths ranged from 
shallow dug wells and dr i l l ed  wells u p  t o  94.5 metres (310 f e e t ) .  
Wells dr i l led  recently are  generally deeper t h a n  31.4 metres. 
Through discussions with local residents and comparisons of d a t e d  
and recent water levels i n  the area i t  i s  apparent t h a t  water 
levels may be declining. 
being constructed in th i s  area causing an ever increasing demand 
on the groundwater resource. 

This may be due t o  the numerous wells 

Until the construction of the observation well ,  the greatest  
recorded yield on Dog Creek Road was the Kendall Acres Mobile 
Home Park well (Figure 1). This well i s  27 metres deeD (88 f e e t )  and  
reports a specif ic  capacity o f  3.0 1 i tres/second/metre of drawdown 
(19.2 USgpm/ft.). 
conservatively a t  50 USgpm by the d r i l l e r .  The majority of wells 
along Dog Creek Road are,  however, capable of yielding 0.06 t o  0.25 
litres/second (1 t o  4 USgpm). 
Dog Creek Road area appears t o  be a t e r t i a ry  sandstone. Groundwater 
recharge tcj th i s  area i s  l ikely supplied from higher elevations t o  
the south. Groundwater discharge has been noted downslope near Shaw 
Auto by local residents. As mentioned i n  the 1976 report ,  glaciofluvial 
deposits surround Bond Lake. These deposits are f ree  draining possibly 
supplying recharge t o  areas downslope t o  the n o r t h  (observation well s i t e ) .  

The recommended pumping ra te  of th i s  well was se t  

The major aquifer throughout the 

Bond Lake i s  located on a knoll approximately 76 metres hisher 
i n  elevation t h a n  the d r i l l  s i t e  and i s  located 1200 metres southwest 
o f  the d r i l l  s i t e .  Aerial photographs indicate Bond Lake could be a 
contributing source of recharge t o  t h i s  aquifer. 

5. WATER QUALITY 

Water sampies w2re collected and submitted fo r  complete chemical 
analysis a t  the beginning and the completion of the pump t e s t .  The 

. . .  6 
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analyses indicate the groundwater i s  hard (547 and 567 m g / l )  with 
correspondi ng pH val ues of 8.0 , and moderately mineral i zed (T. D. S . 
696 and  700 mg/L) . 
a cal cium-magnesium bicarbonate type groundwater. The total  i ron  
content recorded a t  the s ta r t  of pumping was 1.3 mg/l .  
o f  pumping the dissolved iron content was reduced substant ia l ly  and 
recorded as 0.1 mg/l .  
of pumping. 

These resul ts  indicate the presence of primarily 

After 7 hours 

No iron was recorded in suspension a t  the end 

Although below the recommended standard o f  10 m g / l ,  n i t r i t e  and 
n i t r a t e  levels are quite high (6.6 m g / l ) .  
be an indication t h a t  the groundwater i s  receiving some organic constituents 
somewhere along i t s  flow p a t h .  
i s  responsive to the effects  of local pumping and earthquakes indicating 
the aquifer has a high transmissivity and good permeability. 
desirable i n  any aquifer these features also make an aquifer susceptible 
f o r  movement o f  pollutants. 
a n i t r i t e  and n i t r a t e  level of 6.6 mg/ i s  above the normal amcunts of  

these elements found in groundwater, these levels a re  s t i l l  below the  
recommended standard and may be of l i t t l e  concern. 

Levels as high as th i s  could 

Hydrograph records have shown th i s  aquifer 

Although 

I t  should be noted, however, t h a t  although 

A water sample was also collected from the Kendall Acres Mobile 
Home Park located approximately 250 metres eas t  of the observation well. 
This sample was submitted fo r  complete chemical analysis. The analyses 
resul ts  fo r  t h i s  well and the observation well were plotted using the 
Schoeller method (Appendix B )  and the groundwaters were found %o be 
different  types and  probably n o t  o f  the same flow system. 
Acres well i s  (26.8 metres) deep and the major  water bearing zone i s  
located between 11 metres and  25.3 metres. The water quali ty o f  th i s  
well i s  considerably lower in hardness (218 mq/a) and less  mineralized 
(484 m g l l )  than the water sampled a t  the observation well s i t e .  

9 

The Kendall 

. . .  7 
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6. CONCLUSIONS AND RE COMMENDATIONS 

- The aquifer encountered i s  a fractured rock, probably t e r t i a ry  
sands tone. 

- Recharge t o  
mapping and 
hydraul i cal 

t h i s  aquifer l ikely 
aeri a1 photography 
y connected t o  this 

occurs i n  the south. Geologic 
ndicate t h a t  Bond Lake may be 
aquifer. 

- This aquifer appears t o  have the potential for  supporting a high 
capacity well o r  wells. 
designed and constructed we1 1 wi thi n thi s aquifer could theoretical ly 
sustain a yield of several hundred gallons per minute. 

The pump t e s t  d a t a  has indicated a properly 

- A fur ther  long term pump t e s t  of  a minimum duration of 72 hours 
i s  necessary, however, before any def ini te  o r  f inal  conclusions can 
be made regarding the capabi l i t ies  or character is t ics  o f  th i s  aquifer. 
Although recovery d a t a  suggests th i s  aquifer i s  extensive, long term 
pumping could reveal hydraulic boundaries riot evident from short  
duration t e s t s .  
the scope of the observation well establishment proaram under which 
the we1 1 was constructed. 

Long term, high ra te  pumping t e s t s  a re  not within 

- Development of t h i s  aquifer may now be an 
when concerned w i t h  the long term planning 
Road. The option of pumping water to  this 
could be di smi ssed iendi ng  fur ther  tes t ing 

mportant  consideration 
of areas along Dog Creek 
area from Williams Lake 
of th i s  aquifer. 

- Water quali ty i s  acceptable and  meets the standards s e t  by the 
Canadian Drinking Water Qual i ty  Guidelines f o r  a1 1 parameters tested.  
Nitrogen with respect t o  n i t r i t e  and n i t r a t e  was high, b u t  below the 
recommended standard. 

- This well should be sampled for complete chemical analysis a t  l ea s t  

. . .  a 
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twice d u r i n g  i t s  monitoring period - once d u r i n g  the l a t e  summer 
months when water levels are his tor ical ly  a t  t he i r  lowest and  once 
d u r i n g  the spring. Testing for  iron and nitrogen levels should be 
o f  part icular  importance. 

W.S. Hodge 
Techni ci an 
Grdundw a t e  r 
Hydro1 ogy Section 

W SH /dma 
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Williams Lake Observation Well #261 

(Note-Fish & Wildlife shed 
t o  the l e f t  and Dog Creek road 

i n  the background) 
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W i l l  iams Lake Observat ion We1 1 WR 261-80 

Pump Test - SeDt. 5, 1980 

5 HP Submersible pump 
i n s t a l l e d  and pumping about 
t o  b e y i  n. 

Discharge of 
72 USgprn. 
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LEGEND 
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RHYOLITE ANDESITE DACITE TRACHYITE 
RELATED TUFF AND BRECClA BASALT 
MINOR SEDIMENTS 
BASALT ANDESITE RELATED TUFF AND 
BRECCIA MINOR CONGLOMERATE 
GREYWACKE SHALE AND DIATOMITE 
TILL GRAVEL SAND CLAY AND SILT 

( from Tipper, 1959: 

Construction o f  Observation Well I 
NTAL'AND ENGINEERING SERVICE blR 261-80 - Williams Lake Area 
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TO: 0. Lowen 
Geological  Engineer 
Sroundwater 
Hydrology Sec t ion  

Date: September 11, 1980 

File: 0183613-8-261 

Re: Wil l iams Lake (Dog Creek Road) Observat ion Well WR261-80. S i t e  1401769 

Background ?? format ion :  

I t  was recomnended i n  1977 t h a t  t he  Wi l l iams Lake area be i n c l u d e d  i n  t h e  
proposal  f o r  expansion o f  t he  obserJa t ion  w e l l  network (Choy. 1077). An 
a t tempt  t o  l oca te  a s u i t a b l e  abandoned d r i l l e d  w e l l  a long Do9 Creek Zoad 
was made i n  June 1978 b u t  proved unsuccessful .  Th is  area was d s i g n a t e d  
as a h igh  p r i o r i t y  ares f o r  es tab l i shment  o f  an obse rva t i on  w e l l  because 
of t he  very  h igh  dens i t y  o f  water  w e l l s  throughout t h i s  area. Feocle i n  
t h i s  area r e l y  e n t i r e l y  on the  groundwater resource f o r  t h e i r  d c r e s t i c  
wa te r  suppi i e s  . Y ie lds  have been repor ted  as q r e a t  as 45:: 1 i t r e s / s i  nute 
{lo0 gpm) along Ocg Creek Road. The purpose o f  t h i s  w e l l  was t o  n ion i to r  
groundwater e x t r a c t i o n  i n  the  area and determine i f  m in inq  o f  t he  a q u i f e r  
cou ld  be tak ing  place. Numerous w e l l s  a re  cons t ruc ted  every  y e a r  a long  
Dog Creek Road w i t h  many d r i l l e d  w e l l s  supp ly ing  water  t o  3 o r  more houses. 
Groiindrrater wi thdrawal around the  d r i l l  s i t e  is considerable.  An elementary 
school, neighbourhood pub, 2 t r a i l e r  courts and numerous houses a l l  e x i s t  
w i t h i n  a 300 metre rad ius  o f  t he  observa t ion  w e l l .  

On August 1 ,  1980, Cont rac t  No. 70, d r i l l i n g  and c o n s t r u c t i o n  of  an obser-  
v a t i o n  w e l l  a t  Wi l l iams Lake was awarded t o  M a n v i l l e  O r i l l i n o  o f  W i l l i ams  
Lake. D r i l l i n g  was s t a r t e d  on August 18, l9eO and completed on August 20, 
1980 u s i n g  an a i r  r o t a r y  d r i l l  r i g .  
rock  t o  a depth o f  79.2 metres (no te  at tached w e l l  l o g  f o r  complete d e t a i l s )  

Well Locat ion:  

The well i s  l oca ted  approximately 3.2 k i lomet res  south cjf Highvay 20 
( C h i l c o t i n  Highway) a long  Dog Creek Road. Tne d r i l l i n !  s i t e  was a l l c c a t d d  
t o  ou r  Sec t ion  by the  M i n i s t r y  o f  T ranspor ra t ion  and Hichwdys i n  Wi l l i ams  
Lake. The a p p l i c a t i o n  f o r  permiss ion  to cons t ruc t  works w i t h i n  Croirn Lands 
has been complpted and i s  a t tached t o  t h i ;  memorandum. 
(Technic ian) .and Mr. Stan Poloposki  ( D i s t r i c t  Highway ;.lanager) ass i s ted .  our 
s t a f f  i n  l o c a t i n g  a s u i t a b l e  d r i l l i n g  s i t e .  
b n a g e r )  o f  M i n i s t r y  o f  Lands, Parks and Hous ing . in  U i l i i a m s  Lake a s s i s t e d  
I n  t he  p r e l i m i n a r y  " footwork" invo lved.  Mr. Zeke W i t h l e r  (Regional  
Manager) o f  Fish and W i l d l i f e  was contacted and informed o f  t h e  lgcation 
o f  the  observa t ion  w e l l  (Mr. W i t h l e r  i s  respons ib le  f o r  t he  s to rage  shed 
beside t he  w e l l ) .  

The w e l l  i s  completed i n  f r z c t u r e d  

Fir. J i m  Raven 

Mr. Fred A .  Bax te r  (Land 
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Monitoring Arrangement 

As the application form s t i p u l a t e s  water levels wi l l  be monitored f o r  a 
minimum o f  2 years .  

Legal Location i s :  

Cariboo Land D i s t r i c t ,  Plan 8645, 
D i s t r i c t  Lot 9849, Lot A 
Coordinates 22-X14-Y 4 
NTS 93-8-1 

We1 1 Dri 11 i ng Speci f i cations : 

Depth - 79.2 metres 

Screen location - nla  
he l l  y i e l d  
Well d r i l l e d  by 
S t a t i c  Water Level - 25.4gm (83.64 fee t )  Sept. 5, 1980 
D r i l l i n g  method - a i r  ro ta ry  
C..-illing time 

Diameter - 203 IIUII 
Aquifer - rock 

- *(Note pumping t es t  discussion) 
- Manville D r i l l i n g  

- approx. 20 hours (Aug. 18-19th) 
D r i l l i n g  cos t  - $8,092.00 

Purnpi ng Test : 

The pumping t e s t  was i n i t i a l l y  s t a r t e d  on Seotember 3rd a t  a pumping r a t e  
of between 191 andl205 l i t res /minute  (42 and 45 Igpm o r  54 USgprn) w i t h  a 
5 hp Jacuzzi pump s e t  a t  a depth of 60 metres below the top of casing. 
T h i s  t e s t  had t o  be discontinued however, a f t e r  a period of 70 minutes 
due t o  a pump f a i l u r e .  
o f f i c e  i n  Calgary and the t e s t  was continued September 5th.  This time 
the pump was s e t  a t  42.7 metres below the t o p  o f  casing r e su l t i ng  i n  an 
increased pumping r a t e  o f  between 248 and 273 li tres/rninute (54.5 and 
60 Igpm o r  72 USgI;,n). 
resulting i n  a drawdown of 0.83 metres (2.72 f e e t ) .  
approximately 33.5 metres (110 f e e t )  of ava i lab le  drawdown a t  the time 
o f  t e s t ing .  Recharge to  the well i s  most l i k e l y  occurring from higher 
elevations to  the  south (Bond Lake, Chimney Creek reg ions) .  
is discussed i n  g rea t e r  de t a i l  i n  the r epor t  t o  follow t h i s  memorandum. 

Equipment on S?lte: 
Metric Recorder - RG-46 (1:2 Gears metric) 
Weight Drive Clock - C G  11 
152 m diameter threaded nipple welded t o  casing 
Weight Drive Pipe 
0.5 kg Clock Weight 
340 gr .  o f  Counterweight 
1 - 127 m diameter Float 
1 - 10 metre grad. tape 
21.3 metres of braided nylon l ine 
1 - recorder stand w / G E  culley 
1 - year  supply o f  metric recorder char t s  (F-4) stamped "on" and "of f"  
2 - cable c l i p s  
1 - vir0 lock 

- Another pump was purchased from the  Jacuzzi 

This t e s t  was continued f o r  a period of 9.5 hours 
This well had 

This theory 
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The recorder was oainted dark green uDon completion. 
level has been shown with an arrow on the  well casina.  

Reference t o  ground 

Observer Name and Pa r t i cu la r s :  

Harris blilkinson 
134 Mayfield Avenue 
Gfilliarns Lake, B . C .  
392-5286 
SI 705-126-258 

Mr. Wilkinson was chosen as  the observer becausp he Dresently serv ices  
the Scout Island Observation Well (WR 85-69) and has  oroven t o  be an 
exce l len t  observer. 

Ground Level Datum: 

Casing stick-up from tape pointer t o  ground leve l  - 1.22 metres (4.00 f e e t )  

Distance t o  water level from tape pointer - 25.81. metres (84.86 feet)  

Tape reading - 4.106 metres 

Correction f a c t o r  t o  be aoDlied t o  tape reading i s  therefore  +20.534 metres. 

References 
Choy, H.H. (7978) Preliminary Dreposal and cos t  estimates - -  . 

f o r  Observation Ne11 Network Program 1978. 
File 0183613-8 Groundwater Section, Hydroloqy 
D i  v i  s i  on, Water Inves t i  ga t i  ons Brsnch , 
Ministry of t he  Environment. 

I- 
I 
I 
I 

W.S. Hodge, .Technician 
Groundwater 
Hydroloqy Section 
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H. 20 (Revised hlay 1979)-o 

THE GOVERNMENT OF THE PROVLYCE OF BRITISH COLUMBIA 

MINISTRY O$ TRANSPORTATION. CO!dllLVICATlONS AND €IIGH\VAYS 
(HIGHlYAYS) 

. .  

Application for Pennission to Construct Works witkin Crown Lands 
1 (We) Iiereby apply for prmhsion to consuucr. use, and miintain works uithin thc limits of C r o w  Imds undcr the jurisdiction 

of the btinister of Transportation, Communications ar 4 Hiphuays (lli$wayr). British Columbia. in accordance uith the particulars, 
plans.* and specifications submitted hcrcwith in tripliczre. I t  is undcrstood that the comp!ction or this form constitutcs an applicntion 
only and that the works applied for WlI  not be commenced until a covering p r n u t  has h e n  issued. Thc proposcd works consist of and 
arc demitcd as follows: 

r h e - d - ~ i ~ . i _ n g _ ? n ~ ~ ~ ~ ~ t ~ ~ ~ ~ - a ~ ~ i - n c h . _ F l _ i _ a  r?.e.fie.r.. we.!l._nearr.rilliams ._-- 

Lake on Lot A,  Plan 8645, D.L. 9049; the  locat ion of which i s  shown on the 

attached plan. After t he  :ompletion.of well cons t ruc t ion ,  Dumping t e s t  and 
-_-.I-.._--- _----.-. 

water ( lual iLY2!!2?i_ng-?LL i t  i s  -____I_____-________________ intended t o  i n s t a l l  an automatic -_-_---___-- water level  
record t o  monitor the groundwater level  f o r  a m i n i m u m  n e r i o d  o f  f i v e  ( 5 )  

years .  The recorder w i l l  be housed by a metal box (18" X 24" X 24")  which - 
i s  connected t o  a casing oro jec t ing  atyroximately five f e e t  above the  - 
ground surface.  Servicing and maintenance o f  the  recorder w i l l  be handled 

bvMin-~~rv_ofEn-viro~.m~~~t~~t~or_thelrrenrese~t.~~~e-~. 

Have the necessary phnr for approval been fil-d with the propa autharitio? (See Note 2 on back) 

Inventory and Engineering Branch, Ministry o f  Environment Name of applicant --.- 

P.O. a d d r w  Parliament Buildings,  V i c t o r i a ,  B.C.  V8V 1x5 

.. 
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Water Quality Lab Reports, Schoeller Plots,  

Water Level Recorder Graphs Showing Earthquake Response 
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M I N I S T R Y  OF THE E N V I H Q N M E N T  \ . .  

WATER Q U 4 L I T Y  REPORT FOR SAMPLE 014539W 

V I C T O R I A  BC 
_ . -  

FOR S I T E i  1401768 KENDALL A C R E S  W I L L I A M S  LK 

SAMPLING O A T E C S ) :  AUG 25/60 1 Z O O  HRS 
S i  M P  LE-'!' Y ? EY-F R E S-fi--k-AT E R 
SAMPLING O E P T H I  0 
SAHPLEO B Y 1  I N V E N T ,  ENGNriG B R , ,  MOE 
DATE REcEfVEO BY LABORATURYI A U G  26 /80  

- 

1091703 N I T R O G N ~ N O ~  N O 3  0.38 1130101 NITR0GN;KJELDAH 0.11 
HG/L MW6 

0 , 0 5 8  1190103 PHOSPHORUS :TOT 0 , 0 5 9  
MGIL M G / L  

1201702 S 1 L I C A : R E A C I I V E  22.4 $211701 SULPHATEIOSSSOL 56*4 
M G / b  M G 7 6  

_ _  1191703 PHOSPHORLJS ;TOT 
DI SSQLVEL) 

2641703 POTASSIUM 3,Br 2651703 SODIUM l Q T I  
P L V t D  MG/L D 4 V - E  

THE APPROXIHATE C O S T  OF THE ABOVE TESTS IS 5 52,60 - -  - -- - 

THERE IS NO CHARGE FOR THE FOLLOYING TESTS 

257u IRON E 

. . . .  . . . . . . . . . . . . .  _ _ .  . . . . . . . .  .. . . . .  _.. ..... . . .  

SAHPLE NO, 014539W CONTINUED ON NEXT PACE, 



r PAGE 1 
t 

* OCTOBER 2 9 ,  1960 E N  V 1 H 0 I4 MENTAL L AB 0 R A 7 OR Y 
M I N I S T R Y  OF THE E N V I R O N M E N T  

W A V E R  Q U A L I T Y  R E P O R T  F O R  SAMPLE 01S277W 

V I C T O R I A  8C 

FOR SITEi 1401169 WILLIAMS LK ;CONTRACT Y O  

3 A Y Y L f N G  DEPTH: 8 3  

DATE HECEIVED BY LABORAPORYt SEP 09 /80  
SAWPLED B Y 8  I N V E N T .  B ENGNRC 8R.t M O E  

-___ 0040101 PH 8 9 0  oo7~7ol_r?_ys_i_4_1Ltrlasc __ 696  I) 
REL U N I T  M G / L  

0110101 SPECIFIC CONOUC 1149,  0300101 COMP,DILaCONO, 1310, 
UMHO/CM U M H O / C M  

553. 
M G I L  MG/L 

-~ 1OZOlOl A L K A L I N I T Y I T O T  -___ 1010101 A L K A L I N I T Y f P H N L  L 0.5 

1041702 . -  CHLOR1DE:oISSOL 36.9 1061701 FLUORIDEIDISSCIL 0.19 
HG/L M G / L  

io70002 HAROYES,T:CACQ3 547, 1091703 N I T N O G N C N O Z  NO3 6,b 
MG/b MG/I 

J130101 NITROGNtKJELbAH 0 . 5 1  1191703 PHOSPHORUS $ T O T  0,029 
MG/L D I S S O L V E D  M G / L  

2541423 C A L C I U M  - .  66a4 2570209 IROPJ 113 
DZSSOLVEQ ~ hG/Li TOTAL HC/L 

0;OS 2601401 PANGANESE 0103 
DISSOLVED MG/L 

2641703 POTASSXUM 7,Z 2651793  S O D I U M  3 8 . 6  

2630209 MANGANESE - .. I 

TOTAL M G / L  

0-: s s 0 LVEP W / L  of s s o tvm-  M G/ L- 

THE A P P R O X I M A T E  COST OF THE ABOVE T E S T S  IS S 6S.90 

SAMPLE NO, 015277rJ CO N T I N U E D  ON NEXT PAGE, 



FOR S I T E 1  1491769  WILLIAMS LK rCONTHAC? 70 

35,5 1 0 6 1 7 0 1  . -  FLU0RIDk:UISSOL . -  - 
N G / L  

‘0 .2 :  
M G / L  

HARDNES.T1CACO3 - 5 6 7 . e  1 0 9 f 7 0 3  N I T d 0 G N : N U Z  N O 3  ’ 6.7C 
M G / L  M G / L  

1130101  NITH0GN:KJELDAH 0.S8 1191783  PHUbPHOdUa : T O T  Oc06b  
VGlL MG/b  ~ I s s o c v f i o  - .  - _ . .  

1201702 SIb1CA:REACTIVE 2 2 q b  1 2 1 1 7 0 1  SULPHATE:UISSSC 2 9 . 7  

2541802 CALCIUM 6 8 , 8 *  2570209 I R O N  09 
DISSOLVCD MG/& T O T A L  HG/L 

Z s ?  413 I R O N  QI: 2591801  Y A G l v E S I U M  9 h . ?  
M G ~ L  

2600209 ~ A N G A N E S E  0.02 2 6 0 1 4 0 1  M A N ~ A N E S E  L 0,02 

- MG/L MG/b 

- -  
- 

- D I S S O L V E D  . flG/I, P I S ~ O L V E O  - . -  F- - T O T A L  - M G / L  D I S S O L V E D  M G / L  

2441703  P O T A S S I U M  1 . 3  2651703  S O U I U M  37.9 !------ OISSOLVEO M G / L  0 I S ~ O L V t ; l )  M i  

SAMPLE NO, O15278W C O N T I N U E D  ON NEXT PAGE, -- - - ~  

3 

3 

3 

!: 

J i  



3 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

a t 

I 



. . . . . . . 

, . . . _  . . .  
. . . . . , .  

DATE I October 1980 
X A i f  VEPT 

HOP 

Province of British Columbia 
Minlstry of Environment 
INVENTORY AND ENGINEERING BRANCH 

I D.A. Lowen EYCINEEP 

c , ( ~  NO ow; h a  Appendix B 

TO ACCOMPANY REPORT ON 

Construction o f  Observation We1 1 
WR 261-80 Williams Lake Area 
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Province of British Columbia 
Ministry of Environmen? 
INVENTORY AND ENGINEERING BRANCH 

10 ACCOMPANY REPOPT ON 

Construct4 on o f  Observa t ion  We1 1 
WR 261-80 W i l l i a m s  Lake Area 

SCALE: VERT .. . .  DATE I D.A. Lowen t G ' \ E f 3  I 


