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DRILLING, CONSTRUCTION AND TESTING
OF AN OBSERVATION WELL IN THE PINE VALLEY AREA,
NORTHEAST OF WILLIAMS LAKE, B.C.
OBSERVATION WELL NO. 289, CONTRACT NO. 76

1. INTRODUCTION

One 6-inch diameter (152 mm) observation well was completed to a depth
of 95 feet (29.0 metres) on the Pine Valley Road right-of-way, in the Pine
Valley area, 6 miles (9.6 kilometres) northeast of Williams Lake
(Figure 1 & 2). The well was contructed by Mannville Drilling (B.C.)
Co. Ltd. of Williams Lake on March 19-20, 1984, and tested by Hillside Pumps
of Williams Lake on March 21, 1984, Total contract costs for well
completion and testing were $3,661.75 (Appendix A).

The Pine Valley area was chosen for establishment of an observation
well on the recommendations of Regiona1 Water Management staff, (Wei 1983).
A field survey was made in December 1983, to l1oncate a suitable abandoned
well for use as an observation well. This attempt was unsuccessful and a
decision was made to construct a well. The site was selected on the right-
of-way of Pine Valley Road, adjacent to the southerly boundary of Lot ,

Plan 12624, D.L. 8861, Cariboo District. The site is approximately 6 miles
northeast of Williams Lake.

Well density along Pine Valley Road is high and residents rely entirely
on the local groundwater reserve. It is also anticipated that the Pine
Valley area will undergo further development. Water level fluctuations and
the long term effects of groundwater extraction will be monitored using an
automatic water 1level recorder installed on the well. The information
obtained will assist in future water services and land use planning in this
area. The recorder is equipped with a protective steel housing and is
intended to remain in place for a minimum period of 10 years.



2. WELL CONSTRUCTION AND TESTING

The 6-inch (152 mm) well was initially drilled to a depth of 100 feet
(30.5 metres) using an air rotary drill rig. A 10-inch (254 mm) diameter
hole was drilled and cased to 16 feet (4.9 metres). A 6-inch diameter hole
was drilled and cased from 16 feet to 100 feet (30.5 metres). Drilling
encountered clay and rock (ti11?) to 75 feet (22.9 metres) and sand and
gravel from 75 feet to 100 feet (Figure 3). Clay was encountered at 100
feet (30.5 metres). The sand and gravel is a confined aquifer and exists
under artesian conditions. The hole was backfilled to 95 feet (28.9 metres)
and the well was compieted with a pre-ordered screen assembly consisting of
a 4 foot (1.2 metre) length of 18 slot Johnson stainless steel screen with
bail bottom and 3.5 feet (1.1 metre) of riser pipe and neoprene packer.
Although the material sieved was quite coarse (up to 180 slot) (Appendix A),
the 18 slot screen was considered adequate for observation well purposes.
The 6-inch (152 mm) casing was then pulled back to expose the screen. The
annular space between the 10 inch (254 mm) and 6 inch diameter casing was
then grouted and the 10-inch casing was removed.

The well was developed by air for one hour and was visably sand free in
less than one hour. A pumping test was conducted March 21, 1984, for
8 hours at a constant rate of 25 USgpm (1.6 L/s). A 3-hp Jjacuzzi
submersible pump was used and set at a depth of 70 feet. The static water
level at the time of testing was 22.96 feet (6.7 m) below top of casing.
Test data is shown in Appendix A. A drawdown of 0.77 feet (0.24 m) occurred
over the test period representing 1.5 percent of the total available
drawdown of 52 feet. On the basis of these figures and for a pumping rate
of 25 USgpm (1.6 L/s) a specific capacity of 32.5 USgpm/ft (6.7 L/s/m) of
drawdown can be calculated. A transmissivity of 4.6 x 104 USgpd/ft
(6.6 x 10-3 m2/s) was calculated from the time drawdown curve while a



transmissivity of 3.1 x 10% USgpd/ft (4.4 x 10-3 m2/s) was calculated from
the time-recovery curve as shown in Appendix A.

Water level recovery was fairly rapid. Ninety minutes after the pump
was shut down the water level recovered to 0.21 feet (0.07 m) from the
original static water 1level representing 73 percent recovery. On
March 22, 1984 at 8:00 am, approximately 11 1/2 hours after the pump was
shutdown, a water level reading of 23.15 feet (7.05 metres) was obtained
indicating recovery was 0.15 feet (.04 m) from the original static level.
This slight difference may be attributed, however, to normal water level
fluctuation in the well. At this point, the automatic water level recorder
and housing were installed on the well head.

3.  GENERAL GEOLOGY

Regional geology (Figure 4) of the Williams Lake area has been mapped
by Tipper (1959). According to Tipper the glacial history in the Williams
Lake area is complex and involved at least two periods of glaciation. Each
period of glacial advance appears to have occured in a westerly direction
towards the Fraser River.

The Pine Valley area is principally underlain by a thin cover of
glacial drift and recent alluvium material of mainly till, sand and gravel
and silt overlying bedrock. Well depths within the immediate study area are
generally less than 100 feet with the majority of wells completed in sand
and gravel. Depths to bedrock may vary considerably, however, the two well
records encountering bedrock recorded bedrock at 100 and 135 feet
(30.5 metres and 41.1 metres).



4. WELL RECORD DATA

The Groundwater Section has records of 25 wells constructed in the Pine
Valley subdivision. As shown in Table 1 well depths range from 23 feet
(7.0 metres) to 135 feet (41.1 metres). Reported well yields range from
1.7 gpm (.11 L/s) to 50 gpm (3.2 L/s) and the principal aquifer material is
described as sand and gravel. The majority of wells on record in this area
were drilled during the 1970's by Mannville Drilling (B.C.) Co. Ltd. In
December 1983 a preliminary door to door survey was conducted to update data
for this area and to attempt to locate a suitable abandoned well for long
term monitoring. This survey indicated that many more wells exist in the
area than have been shown in Figure 2. For example, every lot on the south
side of Pine Valley Road has a well. Our records show wells on 4 lots only.
It is estimated that the 25 wells on file represent only about one-third of
the actual wells in the Pine Valley area. Numerous wells have been drilled
in this area during the last 10 years. It is also apparent that ten to
fifteen years ago most wells in the area were reported flowing. At present
there are only a few flowing wells reported at lower elevations to the west.
Some of these wells are reported to flow year round. In some instances 2 or
3 residences are supplied from one well.

The water Tlevel recorder hydrograph obtained to date shows detailed
response to local pumping. As more data becomes available however, a more
complete synopsis of water level fluctuation can be made.

5. WATER QUALITY

A water sample was collected midway through the pump test and submitted
to the Environment Laboratory in Vancouver for chemical analysis. A copy of
the analysis is shown in Appendix B. Results indicate the groundwater is
moderately mineralized (specific conductance 1000 umhos/cm) and slightly
alkaline (pH 8.3). This analysis compares with the Hach analyses



taken during pumping. Field analyses indicated a specific conductance of
830 vmhos/cm, pH of 8.5 and hardness of 598 mg/L. Water quality is typical
of the laboratory analysis for the Williams Lake area. The quality of this

water is very similar to the quality of observation well #261 on Dog Creek

Road. It is intended to sample the Pine Valley observation well once a year

during the course of water level monitoring.

6.

CONCLUSIONS AND RECOMMENDATIONS

A 6-inch diameter 95 foot deep observation well has been completed in a
confined sand and gravel aquifer existing under artesian conditions.

This aquifer appears to have potential for supporting a high capacity
well or wells. The pump test data has indicated a production well
within this aquifer could theoretically sustain a yield of several

hundred gallons per minute.

A further long term pump test of a minimum duration of 24 hours is
necessary, however, before any definite or final conclusions can be made
regarding the capabilities or characteristics of this aquifer. Long term
pumping could reveal hydraulic boundaries not evident from short duration
tests. Long term high rate pumping tests are not within the scope of the
observation well establishment program under which the well was
constructed.

The recorder hydrograph indicates that water levels 1in the well are
subject to pumping interference from neighboring wells. As more water
level data becomes available it will be possible to more fully understand
the short and long term recharge and withdrawal effects on this aquifer.



- MWater quality is acceptable and meets the standards set by the Canadian
Drinking Water Quality Guidelines for all parameters tested. The water
is slightly alkaline with a pH value of 8.3 and moderately mineralized
(specific conductance 1000 mhos/cm). Water quality is typical for the
Williams Lake area. Water quality is very similar to the quality evident
in observation well #261 on Dog Creek Road.

- This well should be sampled for complete chemical analysis on an annual
basis during the late summer when water levels are historically at their
lowest and demand is greatest.

- It is anticipated that this well will be monitored for a minimum period
of 10 years.
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Senior Technician
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Tab]e 1. nabu1at»on of he]] Record Information 1n the Pine Vallev Area

e — e —— t— " > "
LOCATION ) DEPTH DISTANCE WATER | WELL DATE .
OWNER’'S NAME TO G.P.M. REMARKS
|sec.| Rr. | no. DUG | DRILLED| WATER ' USE ENDS IN| COMPL.
. Ma'=5 22 ] Sand &
1 26" (26') Domestic_ |Hardpan 1962 Hard ‘
: _ e | s s | sand___|a/6/23 B
e ‘ A T T b
3 R 60" F1. i . tGrave]l 11/65 Subtill Agq. ¥
o R - , : Subtill Az
4 . ‘ 70" Art, | __|Domestic |Aravel 1964 Hard/8.5/459.
5 ' 23t | 18" 21 Judyl - | Domestic | Till 1964 | Hard |
- - : Sand & | , .
6 85! 38' . 5 - Gravel 8/4/71 Subtill Ag. v i
7 e 8o . | G1, 20 | | Gravel 6/5/70 Subtill (2) Ag. i ‘
T N Clay.& : , FI
8 b : 85" 41! 10 Gravel = 111/9/70 {Subtill (?) Aq"“‘l'
RS 1 Sand & , i
= 9 . 67" 24 " 11.67 Gravel |18/10/67 |Subtill (?) Aq-t‘ﬂt.—\\
A 10 52 330 1,83 Gravel  |2/10/67 |Subtill (?) Aq.l|"
1 65' 31" 16.67 |6ravel {16/8/69 | subtill (2) Ag.}|=
12 75' | F1 10 aravel' |8/2/70 |Subtill Aq. /|
13 82' | Fl.._ |10 _lGravel - |28/12/70"| Subti1l Ag. v
14 85" CFL.lso | ~|pand’ & 6/72 - |Subtill Aq. V
15 81" F1. 15 and & Vo6/7/71 | subtinl Aq. v .
- : Clay & ' ‘ o
16 90" 25 | 10 Sravel 14773 |subtill (2) Aqd]
v Clay ‘& ‘ - L ‘ $o
17 90" FL. 25 Gravel  |4472 Subtill
18 100" 16" 15 GGr"a‘v%] ék 22/7/74 |Subtill Aq.
. | Y‘ave LY 9. -
19 89' 38' 4 & Some’C1.[18/4/74
— - V — . | ' — TOACCOMPANY HEPORT@N V ;CALE: V;i;i-‘l' VTS A [ DA;T'E:-“”—;
3 } Province of British Columbia - ‘Drillina Construction and zestmq of Cne om el May 1984
T aigi ini i : Groundwater Observation tlell in the Pine e
gI 6] MlnlswoiiEnv1ronment Valley Area, Northeast of | Williars lake ] ENGINEER
§ INVENT AND ENGINEERlNG BRANCH | R C. L No 93 B/1 oWe. N Table 1
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5 start of | Puzping / : vell { in vell i
purping stop?ed t! from top | in kebmi
DU in nins. ! in mins. . ‘of casing : (static™ .. .
s .. |infeet—1=(.999) |,
m
S:ilm| 480 o 0 | 7.235% 0.226
480.5 0.5 961 \"2.122 0.123 | -
481 N 481 | 7.15 o110
481.5 1.5 321 | 2111 o112
482 2 241 | 2.1704 | 0.105
482.5 . 2.5 793 | 7.103.] 0. i04 -
483 3 161 2109 | 0.110° '
. 483.5 3.5 1361 | 7.110 | 0. 110 i
484 4 121 | 72.107| o.108
) * 4384.S 4.5 70737 | 2.106 | O.10%
' 485 5 | 97 | 7184 | o 105
484 6 g1 %100 |. 0.101
487 . 7 696 | 098 | 0.099
488 8 el 7094 | ©.095
482 g 54.3 | 7091 | vo¥®wz2
490 1o | 49 |7.088 | 0.089
492 12 47 7.0832 | 0.084
494 14 - 353 | Zogo | 0.081
496 16 37 70728 | 0079
498 .18 27.7 | . 038 | O.0OF7
500. 20 25 | 72077 | 0.078
Sos 25 202 | F.07F | 0.078
=10 30 17 | 2070} 0.071
575 35 14. F F.0639 | 0.03F0
520 40 13 7063 | 0.064.
525 45 1.7 | 7067 ©0.068
530 50 70.6 7068 0.069
¢:1lpm 540 al 6o 9 7069 | 0.070
550 70 29 | — | —
S0 8 | ?# |7o0%2| 0.0%3
b4tpm|  Ss70 | 90 | ¢.3 | 7064|0065
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'm_RECPV“TY READILGS ON OBSERVAlION WELL ¥0.

AFTER

TANT RATE PUHPING TEST ON {BLL NO._289 wmviiins il

Date

juiecH 21, 1984

Time (t.)j Tire (t,')
since since
Funping i purping

. started ., stopped
1n mins, { in mins,

Value

t

)

/
tt

Depth

| Residual
to water

dravdown
in well in well
fron top in fect
of casirg (static”

in fest | \ =2.655)

RIEAS. BY D.KALYN
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2.802
_2:802
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o 732
o. 126

2737
2.783

2.978 1 0723
2.973 | 0.718
!o 777
2 :12 | o 117

2.7¢4 0709
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2. 752 }o 097
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Time (t) | Depth to | Drawdown MEAS . BY P KALN
since water in | in well .
start of | well from| in feetm |-
en = pumping top of (static. . = i
in mins. casing | = 7¢¢5)
_ : in feet
m
Fillom| - 0| 2655 | O
3 2.690 O.035
""""" N 2.710 | o.0ss
5 2.307 | 0.052
2 2.710 |ooss | T o
T B ? - 2.710 O .055 e
o 8 2.710 |o.oss
9 2.910 | 0.0s5 o
I PN 2.7212 | o057 o
14 2.717% |0.062
N L 2,324 | 0.0639 . o
" 18 2.923 | 0.072 B L
1 2 2.733 | 0.078
T 25 2933 |o0.078 | ___ A -
|1 30 7,738 | 0.083 T o
35 27242 | 0.087%
N 40 2.740 | 0.091 _
_______________f’-S 2.14? 0‘094_ %(;iy ‘:ia%r@‘ WELL ) FuatZ F1ZED o AT 4G .S M. foR A
50 2.75/ 0.09¢
10 17am ©0 2,352 | ©.097
70 2.953 | 0.098 N N
________J;__ 80 2.753 o,oﬁéﬁm .
o 90 2.753 | 0.098
L __i___[go_ 2.255 | 0./00 - )
) 750 2.758 | 0.103
- ~; 20z 2.77F | 0:/22 Y
L 252 127276 | 002 WSS _
..... i B03 2780 | 0./25 ||
—— i 353 | 2988 |oyz8 |)_ o
. doo | 27w |ogss | T T T
1450 | 2393 | 0138 T
Silpm | 480 1 2802|0447 | T o
o | . — - .
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4 DATE: 21/3/84
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_ PUMPING TEST OF _PINE VALLEY AQUIFER

TO ACCOMPANY REPORT ON
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GRAIN SIZE — SIEVE OPENING,

IN THOUSANDTHS OF AN INCH

25
SIEVE ANALYSIS
PROJECT: Contract /6 NOTE: The following sieve analysis does pot include
LOCATION: Williams Lake. B.C the /2" size and over.
WELL NO.: __289 INTERVAL
ANALYSIS BY: M.S. Hodge DATE: Sept. 10/84 - -
SAMPLE WEIGHT , INTERVAL SIEVE [JCUMM. WT. RET|CUMM. %[[CUMM. WT. RET. [CUMM. %
- IN grams _ _ NO. IN grams RET. IN grams | RET.
|. WYT.- GCONTAMNER~- SAMPLE 651.3 4 292.0 50.2
X . 8 422.0 | 72.6
3.WT. SAMPLE less than 581.3 16 480.0 82.6
172" size 20 496.2 85.4
4.WT. SAMPLE /2" size 70.0 30 513.0 88.2
and over 40 547 .1 94.1
5.WT. ENTIRE SAMPLE 651.3 100 565. 1 97.2 &
{ie 3. 4+4) PAN 580.2 99.8
6. PERCENT SAMPLE /2"
size and over 1 % % {
DEPfH INTERVAL SCREEN OPENING i
(FEET) 90% [ 50% | 40% | 30% &
74 — 76 21 180+ | 180+ |180+ |REMARKS:
) SIEVE NUMBER
g g0 18 g . -
S S s ; ; :
o ST . : : »
2 e ——— ol
== ; e
[ 4 —— ! + ' 70
T T T 1 H Y ——
= I : + l : t ; ‘\‘
i e — : . : jeo
O —— H I ' !
1 1 T i I + t
W n I 1 1 - t
a : —— 1 4 . T
L - + : i
Wwag—— } ; : 40
2 N i I b L] i X 1
= ' t + T i :
3 3 —— : : %0
3 & I — 2 2 !
Al [ 1 b L
o L L I n M L
10f—— + 1 + 1 Ho
20 30 40 S0 60 70 .80 9 (00 10 120 (30 M40 30 1860 1 180
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SIEVE ANALYSIS
PROJECT: Contract 76 NOTE: The following sieve analysis does pot include
LOCATION: Williams Lake, B.C. the /2" size and over.
WELL NO. 289 INTERVAL
ANALYSIS BY: _W.S. Hodge pATE:Sept. 10/84 - -
SAMPLE WEIGHT , INTERVAL SIEVE [CUMM. WT. RET|CUMM. % [{CUMM. WT. RET.[CUMM. %
IN grams — : _ NO. IN grams RET. IN grams | RET.
. WT. CONTAINER+ SAMPLE 614.3 4 78.2 13.0
?ggnipeona*nuyr 8 242.5 40.5
3.WT. SAMPLE less than 598 2 ]6 346.6 57.9
172" size 20 379.1 63.3
4. WT. SAMPLE /2" size 16.1 30 426.0 71.2
ond over 40 529.0 88.4
5.WT. ENTIRE SAMPLE 614.3 100 576.6 96.4
(Le 3.+4) ) PAN 590.2 98.7
6. PERCENT SAMPLE /2" :
size and over 3 % ' %
DEPTH INTERVAL SCREEN OPEWING
(FEET) 90% [ 50% | 40% | 30%
76 —80 15 70 100 130 |REMARKS:
SIEVE NUMBER
%403 20 18 : g '

e s : :

Ll N 3 1 -—
S — : *
2 N = ; o
f 4: ll' 1 : {L
g ,i, + : ‘\ + } : 70

L T M li 1 b
= —fr—+ 1 T
i e o e : > 160
1y - ; : :
5 :L { } \.‘\ 1 T
e s e = : °
n o —. I  —
we Y 1 : Y 401
2 i : 1 B 1 B
> i .. : T + —
o : : ! : - 30
3 :
2 = s =
o = I ; . 5
10f—— " ' ; ; 0
e = .
10 20 30 40 S0 60 70 80 90 100 0 120 1 40 180
GRAIN SIZE — SIEVE OPENING IN THOUSANDTHS OF AN INCH ~
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SIEVE ANALYSIS
PROJECT: Contract 76 NQTE: The foliowing sieve aﬁalysis does not include
LOCATION: Williams Lake, B.C. the 172" size and over.
WELL NO.: 289 INTERVAL
ANALYSIS BY: W.S. Hodge DATE: Sept. ]0/84. —_— T -—
SAMPLE WEIGHT ., INTERVAL SIEVE [CUMM. WT. RET|CUMM. %|ICUMM. WT. RET.|ICUMM. %
IN grams - _ NO. IN grams RET. IN grams | RET.
. WT. CONTAINER+ SAMPLE 710.0 4 152.9 25.3
P WE—CONTAINER 8 265.0 43.9
3.WT. SAMPLE less than 6023 16 343.9 57.1
172" size 20 381.2 | 63.3
4.WT. SAMPLE 172" size 107.7 30 437.8 72.7
and over 40 546.0 90.6
5.WT. ENTIRE SAMPLE 710.0 100 586.0 ] 97.2
{le 3. 4+4) PAN 599.2 99.5
6. PERCENT SAMPLE /2"
size and over 15 % %
DEPTH INTERVAL SCREEN OPENING
(FEET) 90% | 50% | 40% | 30%
80 — 82 18 80 120 165 |REMARKS:
SIEVE NUMBER
o403 g0 8 g ¢ '
T S T + Y ' "
i e e 1. : %
g Bt +— :
e A1 = : : E ol
= e T L ™ +
w P X | " T "
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& sq——H : L j60
o . — ~ : -
& e : T ; s
R : 3 T
a ; : i ‘r l: J"! — A°|
R T : : : — ‘
= Tt n I j + =
< e —r ==
3B : ; ; 1 T : =
3 20— ' H : 120
- H 1 T T
© = N t + '
10f——- + " il + T =
! I 1 T T
aSi= == ———— ' e
6 20 30 40 50 60 70 éo 9 100 110 120 130 140 802
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SIEVE ANALYSIS
PROJECT: Corltr‘act 76 NQTE: The following sieve onalysis does pot include
LOCATION: Williams Lake, B.C. the 172" size and over.
WELL NO: 289 INTERVAL
ANALYSIS BY: _W.S. Hodge pATE:Sept. 10/84 —_ -
SAMPLE WEIGHT , INTERVAL SIEVE CUMM. WT. RET|CUMM. % |ICUMM, WT. RET.|CUMM. %
IN grams _ _ NO. IN grams RET. IN grams | RET.
I. WT. CONTAINER + SAMPLE| 574.4 4 130.0 23.3
je=wr—conzanen 8 237.7 42.5
3.WT. SAMPLE less than 558.6 16 318.2 56.9
172" size 20 358.2 64.1
4. WT. SAMPLE 172" size 15.8 30 407.2 72.9
and over 40 503.6 90,1
S.WT. ENTIRE SAMPLE 100 549.9 98.4
tie 3.4+ 4.) 574.4
: : . PAN 556.6 99.6
6. PERCENT SAMPLE 172"
size and over 3 % %
DEPTH INTERVAL SCREEN OPENING
(FEET) 90% | 50% | 40% | 30%
82 —84 16 70 105 155 JREMARKS:
SIEVE NUMBER
g e ? : '
= T I i : i +
g N == ; "
2 s HeT ? : ! o]
L BN :
[» 4 : L l\‘ N + 1 TO
[ % " . fr i:\ : E
z T i s L : 3
Ll + " } e i —60
O — H n
o + T 1 ~ T s t
1 ] I M L) 1
i ad : " sof
2 4 1 1 M i .
= = n I t
33 : — : 50
2 H 1+ ¢ s Y
= — " : }
3 20— : : '
= N I 1 T
O L+ T f + v
10— 1 4 —+ 1+ ' 0
+ T . 1} I
i i * — : '
6 20 30 40 50 60 70 80 90 100 10 120 130 140 B0 160 170 180 °
GRAIN SIZE — SIEVE OPENING, IN THOUSANDTHS OF AN INCH
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SIEVE ANALYSIS
PROJECT: Contract 76 NOTE: The following sieve onalysis does pot include
LOCATION: _ Williams Lake, B.C. the 1/2" size and over.
WELL NO.: __289 INTERVAL
ANALYSIS BY: W.S. Hodge DATE: Sept. 10/84 - - |
SAMPLE WEIGHT , INTERVAL SIEVE JCUMM. WT. RET|CUMM. %[ICUMM. WT. RET. |CUMM. %
IN grams _ _ NO. IN grams RET. IN groms | RET.
I. WT. CONTAINER+ SAMPLE|  640.0 4 180.0 ] 30.9
SEWTCONTANER: 8 283.2 | 48.6
3.WT. SAMPLE less than 582.4 16 373.2 64.0
172" size 20 424.9 | 729
4.WT. SAMPLE 172" size 57 6 30 473.8 81.3
oand over ) 40 537.9 92.3
5.WT. ENTIRE SAMPLE 640.0 100 567.9 97.5
Clhe 3.44) PAN 578.9 99.4
6. PERCENT SAMPLE 172"
size and over 9 % %
DEPTH INTERVAL SCREEN OPENING
(FEET) 90% | 50% | 40% | 30%
84 —88 19 |90 137 |180+ |REMARKS:
SIEVE NUMBER
oupgzasa e o i 1 5 '
Y - L} ; + L} + :
1 L . T '
S EET — ; ¥
S —= .
- B=F T ! T +
eSS : : 0
P ! - 1
& s H—H—+ = — : : : g0
A ! ! = : :
Wso i g0
o e e s i i —
we 4 4 T + 1 e 401
> i 1 L) 1 b L H —
E B : : ~+ : ——
3 2 : s : 30
3 B e — » :
S 20— L - ; ! 120
= A L 1 1T
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10— g + : r E i
SIESES ==
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SIEVE ANALYSIS
PROJECT: Contract 76 NOTE: The following sieve analysis does not include
LOCATION: Williams Lake, B.C. the /2" size and over.
WELL NO.: 289 INTERVAL
ANALYSIS BY: _W.S. Hodgae _ pATE:Sept. 10/84 - -
SAMPLE WEIGHT , INTERVAL SIEVE [JCUMM. WT. RET|CUMM. %[ICUMM. WT. RET.|CUMM. %
IN grams _ _ NO. IN grams RET. IN grams | RET.
I. WT. GONFAINER + SAMPLE 810.0 4 259.2 36.8
[e=wr—conzanER. 8 422.9 60.1
3.WT. SAMPLE less than 703.6 16 539.9 76.7
172 size 20 585.4 | 83.2
4. WT. SAMPLE /2" size 106. 4 30 625.2 88.8
and over 40 674.0 95.8
5.WT. ENTIRE SAMPLE 810.0 100 691.9 98.3
tie 3. +4.) PAN 697.9 99.2
6. PERCENT SAMPLE 172"
size and over 13 % %
DEPTH INTERVAL SCREEN OPENING
(FEET) 90% | 50% | 40% | 30%
88 — 90 19 135 172 |180+ |REMARKS:
SIEVE NUMBER
403 20 18 g ¢ '
1 L . ; T *; + "
H——p— L T T 1' :
o e : . = : o
2 - l i : h : : i sof
< LD L . - L) Il
ol o Y —— L aa t
ul i M I | I '
o v y I . ! 70
. et ; S==
5 s : = deo
e BETR— — ——— ———
W - . 1 - T ' : — 150
e i
wae ; At T + 40}
2 n A L) 1 bl T 1
= ' + + I +
3 T : + : 30
3 E o : T
§ iL i : + 1; 320
= —_ T T 1
o — + '
10p— } + —H0
- i ; : 1
6 20 30 40 50 60 70 80 90 100 10 120 130 140 180 j )
GRAIN SIZE — SIEVE OPENING, IN THOUSANDTHS OF AN INCH
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1 SIEVE  ANALYSIS
‘ .
‘ :
| PROJECT: Contract 76 NQTE: The following sieve analysis does pot inciude
‘l LOCAT'ON: Williams Lake, B.C. the 172" size and over.
. WELL NO.: 289 INTER|¥AL
l ANALYSIS BY: _W.S. Hodge DATE: Sept. 10 84( —_ -_—
SAMPLE WEIGHT , INTERVAL SIEVE [CUMM. WT. RET|CUMM. % [|CUMM. WT. REY.|CUMM. %
I IN grams _ _ NO. IN grams RET. IN groms | RET.
I WT. GONTAINER+ SAMPLE| 816.8 ' 4 233.3 | 34.8
l 2-wr—conTamNER- 8 383.3 | s57.2
3.WT. SAMPLE less than 669.9 16 491 .1 73.3
172" size 20 533.0. 79.6
l 4.WT. SAMPLE 12" size | (.0 o 30 5/1.2 185.3
and over 40 631.2 Q4 9
. 5.WT. ENTIRE SAMPLE 816.8 100 667.0 99.5
(le 3.+4.) | PAN 668. 2 99.7
6. PERCENT SAMPLE /2" :
I size and over 18 % %
DEPTH vINTERVAL SCREEN OPENING
I (FEET) 90% | 50% | 40% | 30%
l 90 — 92 20 | 124 | 165 [180+ |REMARKS:
SIEVE NUMBER
i e e e : . ¥
i AT T Y T +
o - I yus\ s T ]1 ’ 90
IS e —5 :
I —r— = + ' : : 8o}
= 1 ; l\ [— )| 1 T
w 1+ I L ~- I
ll @ 70— n ; n 70
T L T o — T
e B I = :
z ! f 1 I 1 m
o e e 3 . ~—
l (v + T 1 I T ; — t
a S —— — —= iso
L — + I 4
e n N + + 1 — 40]
I 2 1 3 L] 1 M i o ——
= t I i +
3 : 2 t : 30
2 1 : ; N '
II §§ u L T e ' 120
jues ) M T i ¥ T
o H=F : ' T
' 10— r + : r f Ho
S —
620 30 40 80 € 70 90 100 110 120 1 |40 130 180 1 180
. GRAIN SIZE — SIEVE OPENING, IN THOUSANDTHS OF AN INCH
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SIEVE ANALYSIS
PROJECT: Contract 76 NOTE: The following sieve analysis does pot include
LOCATION: Williams Lake, B.C. the 1/2" size and over.
WELL NO: 289 INTERVAL
ANALYSIS By: _W.S. Hodge _ pATE:Sept. 10/84 - -
SAMPLE WEIGHT , INTERVAL _ SIEVE [CUMM. WT. RET{CUMM. % [[CUMM. WT. RET. JCUMM. %
IN grams _ _ NO. IN groms RET. IN grams | RET.
I. WT. SONTaINER+ SAMPLE| 870.0 4 202.5 28.8
2=WT—CONTAINER
2 8 366.6 52.1
3.WT. SAMPLE less than 702.6 16 519.9 73.9
172" size 20 583.9 83.1
4. WT. SAMPLE 172" size 167.4 30 629.5 89.5
ond over 40 667.9 95.1
5.WT. ENTIRE SAMPLE 702.6 100 684 .9 97.5
6. PERCENT SAMPLE /2"
size and over 19 % %
DEPTH INTERVAL SCREEN OPENING
(FEET) 90% | 50% | 40% | 30%
92 —94 23 104 140 180 |REMARKS:
SIEVE NUMBER
e e : = '
TR A ; T T ' +
LI LAY n T T t
o — : T T ' - + } 90
P s 1 ; .
2 e — ; y ; 9
w = T 1 . T .
[ [\ s e - — . . L
- T 1 ] f
2 —pr—+1+ : : ~ T
Tpsssi====cEs === i
i e ! L T — ;
a n L 1 : I Y 130
+ - = I n - — »
we . - : - . —— 40
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- . Y 1 T
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10— T + t 3 ; 0
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SIEVE ANALYSIS

PROJECT: Contract 76 NQTE: The following sieve analysis does not include
LOCATION: Williams Lake, B.C. the 172" size and over.
WELL NO.: 289 INTERVAL
ANALYSIS BY: _W.S. Hodge _ DATE: Sept. 10/84 - -
SAMPLE WEIGHT , INTERVAL SIEVE [cUMM. WT. RET|CUMM. %|[CUMM. WT. RET. [cCUMM. %
IN grams _ _ NO. IN grams RET. IN grams | RET.
. WT. CONTAINERA+ SAMPLE 837.6 4 363.8 59.0
E=WT=CONTAINER 8 501.3 | 81.3
3.WT. SAMPLE less than ' 16 570.0 | 92.5
172" size 616.4 :
20 588.3 95.4
4. WT. SAMPLE 1/2" size 2212 30 598.3 | 97.1
and over : 40 609.9 | 98.9
5.WT. ENTIRE SAMPLE 837.6 100 613.8 | 99.6
(le 3.+4.) PAN 616.2 | 99.9
6. PERCENT SAMPLE 172" :
size and over 26 % %
DEPTH INTERVAL 7 SCREEN OPENING
(FEET) 80% [ 50% | 40% | 30%
94 — 95 55 180+ 180+ | 180+ |REMARKS:
SIEVE NUMBER
geosasoto do 9 ; —
T : I i i : '
o T o — ; T %0
W : T T
Z o bt : . == X
[ o T 1 T P
) - I i N 1
o o : : n 70
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O H ¥ 1 T T 4 +
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SIEVE ANALYSIS

PROJECT: Contract 76

NOTE: The following sieve analysis does pot include

GRAIN SIZE — SIEVE OPENING ,

LOCATION: Williams Lake, B.C. the 172" size and over.
WELL NO.: 289 INTER;/AL
ANALYSIS BY: _W.S. Hodge DATE:Sept. 10/84 - -
SAMPLE WEIGHT , INTERVALﬁ SIEVE [CUMM. WT. RET|CUMM. % {ICUMM. WT. RET.{CUMM. %
IN grams _ _ NO. IN groms RET. IN groms | RET.
I. WT. CONTAINER+ SAMPLE| 860.9 4 395.5 54.7
w [ 551.1 76.4
3.WT. SAMPLE less than 722.9 16 631.1 873
172" size 20 657.8 90. 9
{8 WT. SAMPLE 2" size | 138.0 30 679.9 94.0
and over 40 709.9 | 98.2
5.WT. ENTIRE SAMPLE 860.9 100 719.9 | 99.6
tle 3.+4) PAN 721.8 | 99.8
6.PERCENT SAMPLE /2" :
size and over 16 % %
DEPTH INTERVAL SCREEN OPENING
(FEET) 90% | 50% | 40% | 30%
95 — 97 37 180+ | 180+ |180+ JREMARKS:
SIEVE NUMBER
oofdQatodo d0 0 I8 g g '
1+ 1 v M n
= ?‘\."\ T T 1 +
| M 4 1 1 ] 1 M
g — : "
S e, —_ : *of
- BE—F * I : .
w ST+ T L " A
o ro 1 P . L I S— 70
1T i 1 +
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a o o — n g i T
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GRAIN SIZE -

SIEVE OPENING ,

IN THOUSANDTHS OF AN INCH

SIEVE ANALYSIS
PROJECT: Contract 76 NOTE: The following sieve onalysis does pot include
LOCATION: Williams Lake, B.C. the 172" size and over.
WELL NO.:_289 INTERVAL
ANALYSIS BY: W.S. Hodge  paTE: Sept. 10/84 - -
SAMPLE WEIGHT , INTERVAL SIEVE [CUMM. WT. RET{CUMM. %||CUMM. WT. RET.JCUMM. %
IN grams _ _ NO. IN grams RET. IN groms | RET.
1. WT.CONFAINER-+ SAMPLE 973.3 4 358.0 51.8
| 2-WE—CONTANER 8 500.4 | 72.4
3.WT. SAMPLE less than 691.3 16 583.2 | 84.4
/2 size 20 613.4 | 88.7
4.WT. SAMPLE 172" size 282.0 30 640.0 | 92.6
and over 40 674 9 97.6
5.WT. ENTIRE SAMPLE 973.3 100 682.7 |98.7
{ie 3. 4+4) PAN £89 9 99.8
6. PERCENT SAMPLE /2"
size and over 29 % %
DEPTH INTERVAL SCREEN OPENING
(FEET) 90% | 50% | 40% | 30%
97 — 98 30 | 180 |180+ | 180+ |REMARKS:
SIEVE NUMBER
e : : |
{l I : ~ T l i T i :
o & ; —F %
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10f— + -+ + t H0
e —=
10 20 30 40 50 60 70 80 90 100 10 120 130 10 T 180

Appendix A



A
é‘.
%

GRAIN SIZE —

SIEVE OPENING ,

36
SIEVE ANALYSIS
PROJECT: Contract 76 | NOTE: The following sieve analysis does pot include
LOCATION: Williams Lake, B.C. the 172" size and over.
WELL NO.: __289 INTERVAL
ANALYSIS BY: LS. Hodge  DATE: Sept. lo/ed - | -
SAMPLE WEIGHT , INTERVAL SIEVE [CUMM. WT, RET|CUMM. %[/CUMM. WT. RET.[CUMM. %
IN grams _ _ NO. IN grams RET. IN grams | RET.
I. WT. CONTAINER~ SAMPLE 783.1 4 - 226.6 31.4
| 2-WT—CONTAINER- 8 362.4 50.1
3.WT. SAMPLE less than 722 .5 16 491.0 167.9
172" size 20 - 550.0 76.1
4.WT. SAMPLE /2" size 60.6 30 604.3 83.6
and over 40 680.0 94 .1
5.WT. ENTIRE SAMPLE 100 705.9 97.7
(le 3. +4) PAN 719.8 | 99.6
6. PERCENT SAMPLE /2"
size and over 8 % %
DEPTH INTERVAL SCREEN OPENING
(FEET) 90% | 50% | 40% | 30%
98 — 100 17 95 | 145 | 180 |REMARKS:
SIEVE NUMBER
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u-' + . i 3 H Py N N
Q + : L ; 'r o 1
R ——— ——! < . :
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APPENDIX B

Water Level Recorder Installation
Specifications, Water Quality Analysis,
Water Level Hydrograph,
Photographs of Well Construction, Testing, and Recorder Installation



28) e S22 MEMORANDUM

~WATER MANAGEMENT

BRANCH

' File Date: April 12, 1984
File: 0183613-B-289

Re: Establishment of Observation Well #289
- Pine Valley, Williams Lake, B.C.

Introduction:

On March 22, 1984, an automatic water level recorder was installed on
the recently drilled observation well in Pine Valley northeast of Williams .
Lake. The well was drilled and tested under Government Contract #76 -
"Drilling, Construction and Testing of One Groundwater Observation Well in
the Pine Valley Area, Northeast of Williams Lake, B.C. - March 1984"

‘ The purpose of establishing this observation well was to monitor long-

term water level fluctuations in the aquifer. Concern has been expressed -

. over aquifer depletion caused from overpumping the aquifer by the numerous
domestic wells located in this area.

lell Location:

The well is located approximately & miles (%¥kilometres) northeast of
Williams Lake at the east end of the Pine Valley Subdivision along the Pine
Valley Road. Attached to this memorandum is a copy of "Permission to Con-
struct Works within Crown Lands" which has been approved by the Ministry of
Transportation and Highways. ,

Well Drilling and Testing Details:

Date Drilled. - March 19-20, 1984

Drilling Contractor - Manville Drilling (B.C.) Co. Ltd.
Hell Depth - 95 feet

Well Diameter - 6-1inch

Aquifer Description gravel

Static Water Level - 23 feet

Screen Type - Johnson stainl~r- «iael
Screen Location - 5i-2T feet

Screen Slot Size - 1% slot

Development Method - air surcine (/1 hours)

Pumping Test Contractor - Hillside Pumps

Pump Type and Size - Jacuzzi submersible - 3HP
Pumping Rate - 25 USgpm

Duration of Test
Recovery

8 hours
1.5 hours

; Date Tested - March 21, 1984

o

3
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Pumpirg Test:

The pumping test was conducted on March 21, 1984 by Hillside Pumps of
Williams Lake, B.C. The well was pumped for 8 hours at a constant rate of
25 USgpm. The pump was set at a depth of 70 feet below ground level. The
initial static water level was 23 feet below the top of casing. Total
drawdown ‘during pumping was 0.77 feet utilizing approximately 2 percent of
the total available drawdown of 47 feet. Recovery was 0.21 feet (0.065
metres) from complete after 90 minutes. A final recovery reading was taken
after approximately 16 hours showing recovery to be complete. It is obvious
from the pump test data received that the well is,capable of sustaining a
much greater yield. A Transmissivity of 3.1 x 10 USapd/ft was calculated
from the drawdown data. A Transmissivity of 4.6 x 10 USgpd/ft was calculated
from the recovery data.

Equipment on Site:

- steel recorder housing (15" x 22" x 24")

- 6-inch diameter steel casing extension (4-foot length)
- 4-inch diameter weight drive pipe

- wood recorder stand with pulley

8 kg. lead clock drive weight

- 127 mm diameter float

- 12 metre graduated tape

- metric Stevens water level recorder (RG 55) with Chelsea Clock (CG 56)
with 2:1 gage scale

2 clips

1 - 6 ounce counterweight

1 - Viro lock

_—d d e e e
t

j—
!

The recorder housing and standpipes were painted dark green and a Ministry
of Environment identification label and number (289) was placed on the door of
the housing.

Ground Level Datum Measurements:

Static water level to pointer - 8.314 metres
Ground level (chisel mark

slightly above the con-

crete pad) to pointer - 1.575 metres
Graduated tape reading - 2.890 metres

The correction factor to be applied to the tape reading is therefore
+ 3.849 metres.




f

-~

.

A
A

Obse ir Particulars:

Mr. Bi11 Klopp (Head of Inventory and Engineering Section)
Ministry of Environment

540 Borland Street

Williams Lake, B.C.

V2G 1R8

Telephone: 2-6-298

Mr. Klopp has been given 2 boxes of recorder charts and a Viro Key.
He has been instructed fully in recorder operation and maintenance.

oS - ;e

W.S. Hodge

Technician

Groundwater Section
Water Management Branch
387-1115

* Refer to NTS file 93 B/1 #35 for complete information on the Drilling,
Construction and Testing of One Groundwater Observation Well in the Pine
Valley Area, Northeast of Williams Lake, B.C.
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SAMPLE NO, 3177434 CONTINUED ON NEXT PAGE,,

—= WAV go, (984 ENVYRONMENTAL LKBORATORY PAGE —
o MINISTRY OF THE ENVIRONMEM
R _ JUN - 4 1824
oo et “”'“qurea QUALTTY REFORT FOR 8AMPLE 317741W SR
[ : O3 INVENTORY & ENGIN, BR, J
- - 765 BROUGHTON, 4TH FLOOR A
- VICTORIA, B,C,
[  ATTENTION OF¢ D KALYN
IL e FOR -SITED 1401954  WILLIAMS LK 0BS WELL 289
¥ SAMPLING DATE(S) i WAR 81784 (110 Hes
SAMPLE TYPE: FRESH WATER
5 SAMPLING DEPTH: O
—— SAMPLED BYt GROUNDWATER SECTION
CHARGE TO: WATER PGM (VICTORIA)
NATE PROCESSED TD COMPUTERI MAR 23,84
14p103  PH 8,3 0071701 RESIFILT,105¢ 590,
| REL UNIT  MG/L
{10101 SPECIFIC CONDUC 1000, 10101058 ALKALINITYSPHNL L Nn,5
UMHO/CM MG/L
20106 ALKALINITY:TOT 508, 1041702 CHLORIDE 1,5
MG /L MG/L
64704 FLUORIDE 0,3 1091703 NITROGNSNO2 NO3 | 0,02»
MG/L - MB/L
130105 NITROGNIKJELDAH 0,08 1191703 PHOSPHORUS 3TOT 0,037
MG/L DNISSOLVED MG/L
201702 SILICASREACTIVE 20,7 1211703 SULPHATE RG,w
_ MB/L N MG/L
644703 POTASSIUM 5,3% 2651703 SONIUM 20,6%
DISSOLVED MG /L DISSOLVED MG/L
FOLLOWING ARE PACKAGE TESTSS
510214 ARSENIC L 0,29 2511413 ARSENIC L 0,25
- TOTAL.  MG/L DISSOLVED ML
S21413 BORON 0,03 2530214 CADMYIUM L 0,0!
» DISSOLVED  MG/L ~ToTAaL MG/L
531413 CANMIUM L 0.01 2550214 CHROMIUM 0,01
| NISSOLVED MG /L TUTAL MG/L
'$51413 CHROMIUM L 0,0¢ 2560214 COPPER L 0,01
DISSOLVED MG/ TOTAL MG/L.
561413 COPPER L 0,01 2570214 IRON - 0,25
, D1SSOLVED MG/L YoTaL: MB/L

S

Appendix B

P!

L) o = v
. ‘ - ‘ -
CES FIRFERTY

-
- ® @

e O & »

IHuow




WS o -

N~
ENVYRONMENYIE“:TEDRT¥BRY

I(/ MAY 30?9“

n:nxsvav oF: tns znvxnonuer

2o ¢ andan e Frcios

Nfﬂs‘gkpacx:nivs'cqsr'or‘faeAAaovs-resrs»rs- é

THERE IS NO cHARGE POR THE FOLLOWING TESTS

;av;ao

2571413 IRbNm,.‘ 0,09 Lo, )@
DISSOLVED MG/C T H§7cﬁ<v m
2581413 LEAD L 0,1 ,*zoooa:a MANGANESE 0.25 | @
0ISSOLVED ~— MBIL T "TDTAL Me/L |
2601413 MANGANESE 0,28 2620214 uauaoewun- 0,05 | @
BISSOLVED MG/L YOTAL 7
2621413 MOLYBDENUM 0.0S 2630244 NICKEL
DISSOLVED = MG/L *"“"TOTAL
| 2631413 NICKEL L 0,09 zesoaxa NG
T DISSNOLVED MG/L : TOT_AL
266164143 ZINC L 0,014 2670214 ALUMiNuM
'DISSOLVED MG/L TTOTAL
2671413 ALUMINUM 0.07 2680214 COBALT
DISSOLVED MG/L TOTAL
2681413 COBALT L O.ts  27014{3 BARIUM
 DISSOLVED MG/L ' "TTDISSOLVED -
2720214 VANADIUM L 0,01 araxazs VANADIUM -
TOTAL MG7L ' nxssutvau‘,,

e,

1070002 HARDNES,T3CACOS N psa02id ‘CALCIUM W
o MB/L oo Tota - G/L
2541413 CALCIUM W 2590214 MAGNESIUM H
DISSOLVED MG/L TOTAL MB7L:
2591413 MAGNESIUM M | -
'DISSOLVED CMBAL o

B | REMARKS:

R TN N R
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Williams Lake (Pine Valley) Observation Well #289

Well construction

Appondix B.
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Preparing the well screen

Appendrx B,

Developing the well
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Installing the test pump

Measuring the flow

Appordl,x B



InstalTation of water Tevel recorder

Appondsx



