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SECTION 1.0 INTRODUCTION

1.1 PROJECT DESCRIPTION

The Mount Polley Project is located in central British Columbia approximately 56
kilometres north-east of Williams Lake, as shown on Figure 1.1. The nearest
settlement is the community of Likely, on the northern tip of Quesnel Lake.

The Mount Polley Mine has reserves of 82.3 million tonnes of copper and gold ore
contained in three ore bodies. Ore will be hauled to the crusher and then it will be
processed in the mill by selective flotation to produce a copper-gold concentrate at a
production rate of approximately 17,800 tonnes per day (6.5 million tonnes per
year). Approximately 92.6 million tonnes of waste rock will be stored in waste rock
dumps adjacent to the open pit.

After processing the ore to produce the copper/gold concentrate, the tailings will be
discharged as a slurry into the tailings storage facility which will provide
environmentally secure storage of the tailings solids. As the solids settle out of the
slurry, process fluids are collected and recycled back to the mill for re-use in the
milling process. No surface discharge of any process solution from the tailings
facility is required or anticipated.

In 1996, the British Columbia Ministry of Environment, Lands and Parks (MELP),
Environmental Protection Branch requested that a Groundwater Monitoring
Program be designed and implemented for the Mount Polley Project. One of the
requirements of the program was to “... establish monitoring wells down-gradient
from the pit, waste rock piles, and tailings pond dams, and to sample aquifers in
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both surficial deposits and bedrock ...”, including the establishment of background
wells up-gradient of any potential impacts by mining activities. The 1996
Groundwater Monitoring Well Installation Program was undertaken to fulfil this
requirement. This report presents the details of the 1996 Groundwater Monitoring
Well Installation Program, procedures followed during the work and results of the
program.

1.2 PREVIOUS WORK

In 1989 Knight Piésold Ltd. was retained by Imperial Metals Corporation to
conduct a geotechnical evaluation of the open pits, waste dumps and tailings storage
facility for the proposed development of the Mount Polley Project. Monitoring
wells were installed as part of this program. The 1989 Monitoring Well Program is
summarized as follows:

1989 MONITORING WELL PROGRAM

. A total of nine (9) groundwater monitoring wells were installed in selected
NQ diamond drillholes during the 1989 investigations by Knight Piésold, as
shown on Figure 1. The 1989 monitoring wells were not installed in
complete accordance to current industry practices. They were constructed
using 38 mm diameter PVC well pipe with screened sections extending from
approximately 3 metres below ground surface to the end of the well string.
The screened sections were made using a hacksaw to cut the slots in the
PVC pipe.

o Three wells (MP-89-107, MP-89-146 and MP-89-151) were installed in the
open pit area. These wells were extended the full length of the exploration
drill holes, approximately 150 metres. Bentonite seals were not installed
below the well string. The surface seals consisted of a 1 metre concrete
plug covered by two metres of bentonite that was installed just below the
bedrock surface.
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. Six wells (MP-89-231, MP-89-232, MP-89-233, MP-89-234, MP-89-235
and MP-89-236) were installed at the tailings facility. These monitoring
wells varied from 15 to 40 metres in depth. Bentonite seals were installed
below the well string and at the ground surface. Natural sand backfill was
placed around the screened interval.

Additional groundwater wells were completed in the vicinity of the open pits and
mill site with an air rotary water well drill rig in 1995. The program was co-
ordinated and supervised by Imperial Metals Corporation. The 1995 Monitoring
Well Program is summarized as follows:

1995 MONITORING WELL PROGRAM

° In August, 1995 seven groundwater wells (R-95-1 to R-95-7) were installed
in the vicinity of the open pits and mill site, as shown on Figure 1. The
wells were primarily for groundwater supply and were constructed with 110
mm PVC well pipe in 150 mm holes advanced with air rotary drilling
methods. Well casings were installed over the full length of the holes,
which ranged from 80 to 170 metres. Screened zones were installed at
various levels, where high recharge was encountered during drilling. The
well casings were sealed in accordance with standard BC water well

practices.
1.3 ENCE INF

Prior to starting the 1996 Groundwater Monitoring Well Installation Program, a
report containing detailed specifications for the drill program was issued, “Imperial
Metals Corporation, Specification for Drilling, Monitoring Well Installations and
Related Services, (Ref. No. 1628/3), September 18, 1996”.

A summary of previous work on groundwater monitoring wells is presented in the

Knight Piésold report “lmperial Metals Corporation, Groundwater Monitoring
Program, Ref. No. 1624/2, June 3, 1996”. This report is a compilation of the
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hydrogeological conditions at the site and the anticipated impacts that will result

from the project development.

Knight

Piésold Ltd. has prepared a number of reports which contain information

relevant to the Groundwater Monitoring Program, as summarized below:

if)

iii)

Imperial Metals Corporation, Report on Geotechnical Investigations and
Design of Open Pit, Waste Dumps and Tailings Storage Facility, February
19, 1990.

Imperial Metals Corporation, Mount Polley Project, Stage I Environmental
and Socio-Economic Impact Assessment, January 1991.

Imperial Metals Corporation, Report on Project Water Management (Ref.
No. 1624/1), February 6, 1995.

Imperial Metals Corporation, Tailings Storage Facility Design Report (Ref.
No. 1625/1), May 26, 1995.

Imperial Metals Corporation, Manual on Sampling and Handling Guidelines
for Determination of Groundwater Quality, (Ref. No. 1625/5), May 19,
199s.

A number of geotechnical investigations were conducted during construction of the

Stage Ia tailings embankment in 1996. Detailed geologic and hydrogeologic

information obtained from these investigations and the 1996 Groundwater

Monitoring Well Installation Program will be presented in the report, “Mount

Polley Mining Corporation, Mount Polley Project, Updated Design Report, Ref.
No. 1627/27.
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1.4

SCOPE OF WORK

The 1996 Groundwater Monitoring Well Installation Program was conducted
between October 30 and December 6, 1996. The drill Contractor (Drillwell
Enterprises Ltd.) was responsible for the following:

Mobilization of one drill rig (air rotary) and support equipment,

Overburden drilling, using a dry drilling method.

Standard penetration testing (SPT) and associated sampling in overburden. -
Bedrock drilling, using a dry drilling method.

Monitoring changes in down hole water production and measuring water
levels during drilling operations.

Installation of groundwater monitoring wells in permeable zones and
backfilling of drill holes. (Well pipe and supplies were provided by Mount
Polley Mining Corporation.)

Well development.

Clean up of drill sites.

Access to the drill sites and drill site construction were the responsibility of Mount

Polley Mining Corporation. The monitoring well locations were surveyed by the

Mount Polley Mining Corporation survey crew.

The following services were provided by Knight Piésold for the 1996 Groundwater

Monitoring Well Installation Program:

Association

Selection of location for drill sites.

Supervision of drill activities and monitoring well installations.

Logging of the drill holes, including SPT samples and drill cuttings.
Detailed drill logs are included in this report.

Laboratory testing of selected samples.

Selection of completion zones for the groundwater monitoring wells. The
monitoring well completion details are included in this report.

Supervision of well development.

Training and supervision of monitoring well sampling.
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ECTI -1996 M RI T 1
2.1 GENERAL

The 1996 groundwater monitoring well installation program was conducted between
October 30 and December 6, 1996. The 1996 groundwater monitoring wells were
designed to serve as permanent groundwater monitoring points for the project. They
will be utilized prior to operations, during the life of the mine and after mine
closure.

A total of nine sites were selected for well installations, as follows:

o Six sites around the perimeter of the tailings storage facility (GW96-1,
GW96-2, GW96-3, GW96-4, GW96-5, GW96-9).

e Three sites around the perimeter of the mine (GW96-6, GW96-7, GW96-8).
The locations of the drill sites are shown on Figure 1.

A total of 15 monitoring wells were installed at the nine locations. Most sites were
targeted for one deep and one shallow well. Only GW96-6, GW96-7 and GW96-9
had a single well completed. If two wells were targeted for a site, the geologic
formations and hydrogeologic conditions observed during drilling of the first (deep)
hole were used to select the well completion zone for the second (shallow) hole. The
completion zomes of the monitoring wells were selected to target preferential

groundwater flow pathways near surface and at depth.

A summary of the monitoring wells, their locations and completion zone details is
provided on Table 2.1.

2.2 DRILLING

The drilling was conducted with an air-rotary rig, provided by Drillwell Enterprises
Ltd., of Duncan B.C. The holes were advanced with a 149.2 mm (5 7/8 inch) O.D.
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Geologic descriptions and observations of moisture conditions, in-hole water levels
and down-hole water production rates are provided on the drillhole logs in
Appendix A.

2.3 GROUNDWATER MONITORING WELL INSTALLATIONS

After drilling and logging of the first (decp) drillhole was completed at each site, the
zones of greatest groundwater yield within each of the overburden and bedrock units
were selected for completion of the monitoring wells. If two wells were required, a
second hole was then drilled for installation of the shallow well. At GW96-6 and
GW96-7, bedrock was encountered at surface or beneath a very thin veneer of
overburden and the bedrock permeability was relatively consistent. Therefore, only
one well was installed at these locations. GW96-9 was a supplemental well
specifically targeted for a near surface aquifer in the vicinity of GW96-3 and GW96-4
and only one well was considered necessary.

Each monitoring well consists of 50.8 mm (2 inch) diameter, decontaminated, flush-
jointed, threaded Schedule 40 PVC tubing (screens and risers) installed within a hole
approximately 150 mm (6 inch) in diameter. Screen lengths from 1.8 m (6 ft) to 6.1
m (20 ft) were selected in the field, as required to capture the extent of the target
zone. The screens were provided with #20 (0.020 inch or 0.25mm) slots. The
screens were surrounded by a filter pack of uniformly graded #16 silica sand. The
well completion zone was hydraulically isolated by an upper and, where necessary,
lower bentonite chip seal. In most cases, the upper seal was separated from the #16
filter sand pack by a layer of fine-grained (#20-#30) silica sand in order to prevent
downward migration of gelled bentonite into the primary filter pack. Above the
upper seal; the hole was backfilled with a combination of bentonite chips and/or
cement-bentonite grout (installed using a tremmie pipe) and/or washed gravel (19 mm
to 37 mm). Each well installation was completed with a bentonite chip surface seal

and a steel protective casing with locking cap at surface.

Monitoring well completion details are provided in Appendix B.
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2.4 SITUT
In-situ testing was limited to Standard Penetration Tests (SPT’s) within the
overburden in GW96-1A, GW96-2A and GW96-3A for the purpose of collecting

further information on foundation conditions at the tailings embankments.
Uncorrected SPT blow counts are included on the drillhole logs in Appendix A.

2.5 LABORATORY TESTING
Soil samples collected during Standard Penetration Testing in the 1996 groundwater

monitoring well drillholes were sealed up and are in storage at the Mount Polley
site. To date, no laboratory testing has been carried out on these samples.
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T 3- AR L

During the 1996 Groundwater Monitoring Well Installation Program, a total of 15
monitoring wells were installed at 9 different sites, 6 of which were located around
the perimeter of the tailings storage facility and 3 of which were located around the
perimeter of the mine. Monitoring wells were completed in overburden and in
bedrock.

Groundwater quality sampling from the monitoring wells is required on a quarterly
basis. Monitoring will be conducted prior to commencement of mining operations,
in order to establish baseline water quality, during mining operations and for a
period of at least 2 years after mine closure. The groundwater monitoring program

will be administered and conducted by Mount Polley Mining Corporation.
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TABLE 2.1

MOUNT POLLEY MINING CORPORATION
MOUNT POLLEY PROJECT

SUMMARY OF 1996 MONITORING WELL INSTALLATIONS

JIUOB\REPORT 62| 4-1hl-2 1. xls|Sheet] 6-Feb-97
Monitoring General Coordinates Ground Completion Zone Geologic Unit
Well No. Location Northing Easting El (m) | (m below ground surface)
GW96-1A  [Tailings Facility 5 819 939.06 595 415.82 927.89 52.4-60.1 Bedrock
GWO96-1B  |Tailings Facility 5819935.22 595416.16 927.81 32.6-39.0 Overburden
GW96-2A  |Tailings Facility 5819449.92 596 065.40 931.42 50.9-55.2 Bedrock
GW96-2B  |Tailings Facility 5819447.08 596 074.73 931.42 29.7-35.7 Overburden
GW96-3A  |Tailings Facility 5818 308.97 595 768.75 912.06 47.0-53.0 Bedrock
GW96-3B |Tailings Facility 5818 306.52 595 765.16 912.06 15.4 -20.0 Overburden
GW96-4A |Tailings Facility 5818 164.58 | 595 147.94 940.56 19.2-25.0 Bedrock
GW96-4B  |Tailings Facility 5 818 162.87 595 151.26 940.46 2.7-173 Overburden
GW96-5A |Tailings Facility 5819 626.68 594 330.34 973.55 13.8 - 19.7 Bedrock
GW96-5B  |Tailings Facility 5819 629.64 | 594 329.79 973.44 30-7.1 Overburden
GW96-6  |Minesite Area 5822 851.66 | 593 659.21 1058.53 34.4-430 Bedrock
GW96-7  |Minesite Area 5821 520.53 | 592 983.23 1021.32 9.9-14.3 Bedrock
GW96-8A |Minesite Area 5 822 468.46 | 591 861.59 1050.10 35.2-40.1 Bedrock
GW96-8B  [Minesite Area 5822 469.40 591 859.31 1050.09 11.0 - 15.7 Overburden/Bedrock
GW96-9  |Tailings Facility 5818 277.14 = 595 503.89 916.18 34-6.1 Overburden

AMECO010504_0014
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KNIGHT PIESOLD LTD. ' T
CONSULTING ENGINEERS TEST HOLE LOG S%EET / jff;g
PROJECT . ey ~ ivdro log.. 93ty PROJECT NO._ /62%300
LOCATION OF TEST ﬁéLE( it ‘ﬁiﬁ/ & "(’9?74 : e o
TSF) 4B:NS0I8l62.8L,ES8i5).56 | GROUND EL.M._%__‘
DATE BEGUN Mov.18/96  DATE FINISHED Mov. 2096 | LOGGED BY = 27D
O ¥
NOTES ®| 5 Q
Waker Joss, ipe x| & T o D CLASSIFICATION
Criing monos. | £5 | 2 e | 8
groundwater level, 08 o O~ < -
elc. [0 m D)
DRILLWELL - i & ] SANMD (TILL) ~ 5rauef!y] Sene gl o silty,
f’n/: 5117‘22\’ i ] +race clév) very dense) well 3/‘&:.’&7/J
"5‘/3"5‘*7’]6002 | | /ow f@rme.¢)$i /i?l'y/ Mo,-'s'fJ Mo S
' = - oL,
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KNIGHT PIESOLD LTD. ' TEST HOLE No.
CONSULTING ENGINEERS TEST HOLE LOG SGHEETS? o\?)/bé
PROJECT Mt-_Rolley - Hydro log,eal Znvestiaats] PROJECT NO. /62%300
| LOCATION OF TEST HOLE (7SF) g *aeeBenuetd | GROUND EL. Bigls
DATE BEGUN Aov.2; /96 DATE FINISHED LOGGED BY AT P
ZI' 2
NOTES R |5 ©
grfctiersi;?séf tﬁgfe, Wi @ | o DESCRIPTION AND CLASSIFICATION
drilling method, 53| 2 8 E z OF MATERIAL
groundwater level,| OO (@) [a R <
etc. % D %
DRiLLWELL - o SILT (Wblation Till) — sandy, Some
AR RotaARY [ i Jraval endl clay, STifF, mg _,,»,e’;v
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KNIGHT PIESOLD LTD. ’ TEST HOLE No.
CONSULTING ENGINEERS TEST HOLE LOG S?-I‘F?é'?% 0?/

PROJECT Mt /%/ﬁ:v Hvdro logizal Lvesﬁaazér PROJECT NO._/62%300.

LOCATION OF TEST HOLE (ﬁa//s,/e)w:szzas‘/ 66, £59365.2) GROUND EL. /058.53

NOTES

Water loss, type
and size of hole,
drilling method,
groundwater level,
etc.

CORE
RECOVERY %
BLOWS/FOOT

| DATE BEGUN Oc7. 30/96 DATE FINISHED Ock =1 /96 LOGGED BY AT P

GRAPHIC LOG

DESCRIPTION AND CLASSIFICATION
OF MATERIAL

CAD IME \CAD\ FXARS_Plot seets 1=t

DRivLtweLL -
Aie RotarY
Wio WATER —
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b s
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() 22/4’ anf/ Thin a{;/“;’dj;q

_foﬂzrﬁvt‘C( mzrfaa/rarxﬁ
L T, o s

- Ae wmr'ﬂj 4537/(/-4,' 1o drif /

—> Mo Wg\/er /wo:/uceo/ c/uf/'nj o/n//:i

EO}Y

AMECO010504_0030




KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

TEST HOLE LOG

TEST HOLE No.
GWo6~F

SHEET ¢ of /

PROJECT

Mt Rlfey - Hydro log.zal Tnvestjgatird PROJECT NO.

LOCATION OF TEST HOLE(milkie): L NEB2)520.53 5592933 23

162%309
GROUND EL. /102032

DATE BEGUN _ Ao, 2/26__DATE FINISHED Nov?/@é LOGGED BY PTP
NOTES S 8
-
g:ée;i;‘;ssc;ftmfe' mg g Z™ | o DESCRIPTION AND CLASSIFICATION
driling method, | E% | & wE | I OF HATERIAL
groundwater level,| OO | § O~ g '
elc. x a 3}
DReweL - | O | |SeT ("D - sendy, some grsve/
AR RotraryY E 3 snd clay, dbngs 4o Very a’p,,_rs' P52,
W/a;vflmila_ Joew ,bermepé,/. Xy, niafs? do very
-f‘f/-e ¢ iricone i m0/sYE, browen,
..y'.sr'ee/cashj - -
2.4 4 .
N X Djorite (Bec#aak) o arsjmec] —>
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KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

TEST HOLE LOG

TEST HOLE No.
GWo6~ 8»1/&8

SHEET 2 of 1_

PROJECT

Mt /Do//e\f //Va,/ra /ochaa/ ques//qa%r

LOCATION OF TEST HOLE(Milkd) 2

*NSRZ

£8.4b
N5pz2469. 40, 55‘91559 3]

PROJECT NO._ /62%300
GROUND EL. Sposelo°

DATE BEGUN_Mw.2 /26
-['

DATE FINISHED

2TP

38: /050.09
LOGGED BY

NOTES

Water loss, type
and size of hole,
drilling method,
groundwater Ievel
ete.

CORE
RECOVERY %
BLOWS/FOOT

GRAPHIC LOG

DESCRIPTION AND CLASSIFICATION
OF MATERIAL

DR\LLWELL =
&R RoragY
Wio WAIER &

- 57/3"9{ Yricene |
(e
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CAP—==| CAD) P10t 3¢

St (FJLLJ Ll topmpoced of E reiteioe
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Caw rie: \CAD\FIC\AT  Piot scole f=1

KNIGHT PIESOLD LTD. ' TEST HOLE No.
CONSULTING ENGINEERS TEST HOLE LOG si\;é?_? o?_]_
PROJECT Mt _Rlley - Hydpo log:ca( Investjgattyy PROJECT NO. (627300
LOCATION OF TEST HOLE IS5F: N.S'BIBE?? H ES"')HOSB‘? GROUND EL. 916,
DATE BEGUN__ Ay 21 /96 DATE FINISHED _ yy. 2, /26 | LOGGED BY ATP
NOTES |5 3 |
Waoler Joss, s | &1 B ~ | RIPT CLASSIFICATIO
Siing methos, ™ |£2 | @ e | g PRIt s FeAmoN
groundwater level, 08 9 [a g} <
etc. o m )
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CAD FILE: \1625\FIC\A42 Plot scole 1

1625.442
KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL
CONSULTING ENGINEERS COMPLET'ON DETAILS
PROJECT M7, POLLEY PROJECT PROJECT No. 1628
LOCATION N:5 879 939.06 E: 595 41582 HOLE No. GW96— 1A |
COMPLETION DATE Dec. 2/96 GROUND ELEVATION 927.89m
PVC J 2 5
Ground surface PVC Stickup CQP\ ifz‘e/f //opcrzl_tne; t/;spcasmg
&L 927 550 approx. (.6m
w | T
NS .‘?‘.8’}_1 ’? %{2: V7N
27 j;:- %E Bentonite chips
f,//// %\ 150mm (6”) min. hole diameter
2 7
ff’f % Cement—bentonite grout
5//” ? 50mm (2") Dia. PVC casii
f/g g (SthZdu/e AR Al
'.,{{ Jjointed, threaded c/w centralizers)
29.5 :Z—/Z Hentonite chips
30.5 [&%

Grave!l, 19mm to 37mm washed

I
L
.00 0 -<BRRY AR

Bentonite chips

'R

Nt
NEE

Cement—Bentonite grout

N

Steel casing shoe

Bentonite chips
%5 //— Fitter sand (#20-30)
2 //—— Filter sond (#16)

S50mm (2") Dia. PVC screen #20
(Schedule 40, 0.020 in. slot openings,
] = decontominated flush jointed, threaded)
——~ PVC end plug (decontaminated,

R flush threaded)

1.3 : Bentonite
EOH S Slough

[ EEN

52.4

@]
e

]

Completion zone—~_|

1
\

N
N
N
R 1 NN

\

60.1

5

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shown from surface in melres.,

FIGURE B.1
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CAD FILE: \ 1625\ FIG\AYS  Piot scale 1=1

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

1625.A43

PROJECT
LOCATION

COMPLETION DATE

MT. POLLEY PROJECT

N:S5 8719 935.220F: 595 416.160

Dec. 5/96

PROJECT No. 1628
HOLE No. CWI96— 18
GROUND ELEVATION 92787

Ground surface
£l 927.81m

NOTES

PVC J cap
PYVC Stickup \

Steel protective casing
with locking cap

1. Cement—grout mixture installed using
tremmie pipe.
2. Depths shown from surface in melres.

R 150mm (6”) min. hole diameter

,/' Cement—bentonite grout

|_—— 80mm (2") Dio. PVC casing

(Schedule 40, decontorninated Fflush
Jointed, threaded c/w ceniralizers)

Grave! 19mm to 37mm washed

 ——— 50mm (2") Dia. PVC screen #20

(Schedule 40, 0.020 in. slot openings,
decontaminated Fflush jointed, threaded)

X [ T~ A end plug (decontaminated,

flush threaded)

Stee!/ casing shoe

approx. 0.6m \
TR - %3 2 é 7RG
ot sd [ <4
< 7 ’}7‘¥Beﬂlon/fe chips
A
0
2 v
2
R
2 7
17
ZR7
7R
n
77
A
7 7////
) ////
77
A
o
274 |77 A Bentonite chips
28.7 %2 g/—
37.7 :’” _'ﬂf Bentonite chips
326 — %? Fine sand (#20-30)
740355 ][] o Filter sand (§16)
Commpletion Zone——__ ’ °; =
39.0 38.7 =1,
S ‘ k Fitter sand

Bentonite chips

FIGURE B.2
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KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

1625.A49

CAD FILE: | 1625\ FIC\A42  Plat scole 1=1

Ground surface

PROJECT MT. POLLEY PROJECT i PROJECT No. 1628
LOCATION N: 5 8719 449.92 E: 596 065.40 HOLE No. GW36—2A
COMPLETION DATE Nov. 17/96 GROUND ELEVATION 937.42
| PVC J cap— Stee/ protective casing

PVC Stickup
£l 8931.4
o approx. 0.5 m\ g Filter sand
P % = =
VA 7 T~
“ A
0.3m /} 7 /7 5 Bentonite chips
5 g 7 Cement—bentonite grout
.y ; jé/_ 150mm (6") min. hole diameter
approx. . 4m Loy (A /—
f,/; f/{;f Bentonite chips
9.5 a7, a-)-j:f- - /— Gravel 19 to 37mm washed
] .O_" / Bentonite chips
11.6 |o. ‘o | /—
27 B B
O a O‘
oo' '°o / Gravel, 19 to 37mm washed
o
O o o
O . 'O- - ” . .
2 50mm (2") Dio. PVC casing
=", //--‘ (Schedule 40, decontominated flush
<’ - Jlointed, threaded c/w centralizers)
24 4 o°; i /"- Cement—bentonite grout and grave/
24.9 &7 ’ﬁ;: Cement~bentonite grout
e 210 G
\\"-— Bentonite chips
/f— Slough
41.8 | | Cement—bentonite grout
A A~
;:// f// 50mem (2") Dio. PVC screen #20
o (Schedule 40, 0.020 in. slot openings,
e :,//, decontaminated flush jointed, threaded)
48.6 _’/_: __,/h ,/—-— Bentonite chips
51.2 % ki Fitter sand (#20-30)
50.9 R P ‘
b 5.8 o-_../—ﬁ/[er sand (#1716}
Sl e S : . /_..-r———PVC end plug (decontaminated,
h =3l P = flush threaded)
95.2 54.9 | . BT
55.9 P e
\x Bentonite chips
NOTES
1. Cement—grout mixture installed using B
tremmie pipe. B & \xh/ter sand /Slough

2. Depths shown from surface in metres.

£.O.H.

with locking cap

FIGURE B.3
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CAD FILE: \ 1525\ FIC\ASQ Plot scole 1

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

1625.A50

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROJECT MI. POLLEY PROJECT PROJECT No. 1628

LOCATION N: 5 819 447.08 E: 596 074.73 HOLE No. GW96-258

COMPLETION DATE Nov. 16,17/96 GROUND ELEVATION _937.42
PVC J cop

Ground surface
£ 931.42m PVC Stickup

approx. 0.6m e —

Steel protective casing
with Jlocking cap

A

|

|
l-

approx. 23.0m
approx. 23.7m

N A B ; NS

approx. 1.5m %\ :4 ) . ;
1  FF Bentonite chips

approx. 2.3m{/; -
o .
7777 Cement-bentonite grout
A
1
}7%"“—- 150mm (6%) rmin. hole diameter
T
A U

7

o
00 Gravel, 19 to 32mm washed
o
]
26.0 : /— Bentonite chips
29.7 @ /—‘ Filter sand (#20-30)
| 03
1 308 5| _— 50mm (2") Dio. PVC screen 420
FO ol (Schedule 40, 0.020 in. slot openings,

o
o

Completion zone —~_|

Bentonite chips

Slough

24.7

YW/

[ B So° o %o ] BN

decontaminated Fflush jointed, threaded)

(-]
o

[«]
T
 ATPULLITALTUALITM

/’— Filter sand (#16)

(=]
o]
0, PVC end plug (decontarninated,
oo //"/ flush threaded)
a1 st P EV,
£OH.

NOTES

7. Cement—grout mixture installed using
remmie pipe.

2. Depths shown from surface in melres.

FIGURE B.4
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CAD FILE: \ 1825\ FIC\AS! Plot scale !

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

1625.A51

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROJECT MI._POLLEY PROJECT PROJECT No. 1628
LOCATION N:_ 5 878 308.97E: 595 768.75 HOLE No. CW96—3A
COMPLETION DATE Nov. 7,8/96 GROUND ELEVATION _9712.06

PROPOSED 1996 GROUNDWATER MONITORING WELLS

SCHEMATIC DIAGRAM

PVC Top cap
PVC Stickup . A
Ground surface approx. 0.5m \ iﬁfﬁe//ggzﬁ;z‘/gspcasmg

£l 812.06m

NI i

Completion zone —\.__f

NI,

“\ Bentonite chips

/ Cement—btentonile grout

50mm (2") Dia. PVC casing
— (Schedule 40, decontaminated flush
Jointed, threaded c/w centralizers)

Bentonite chips

Filter sand (#20-30)
/ 50mm (2") Dia. PVC screen #20
/_ (Schedule 40, 0.020 in. slot openings,
decontorninated flush jointed, threaded)
| o PVC end plug (decontominaled,

—

°
.

~ AR T T HHhitt
LT N

e ————
48.8———
53070y 526

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shown from surfoce in meltres.

>

e flush threaded)
Filter sand (#16)

B s gt Bentornte chips
£O.A. \\ Filter sand

FIGURE B.5
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CAD FILE: Y 1625\FIG\A5Z Plot scole 1

1625452
KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL
CONSULTING ENGINEERS COMPLETION DETAILS
PROJECT MI. POLLEY PROJECT PROJECT No. 1625
LOCATION N: 5 818 306.52 E: 595 765.16 HOLE No. CW396-38
COMPLETION DATE Nov. 9/96 GROUND ELEVATION 972.06
PVC J cop Steel tecti .
Ground surfoce  pyp sy IRl 1
) o approx. 0.5/77\_‘ ¥
N/ %‘: 1S NI
<Lk
§ :g‘kﬁen!onﬁe chips
BRI
«': jf 150mm (€") min. hole diameter
:/ 1 b /./_
N W
1 W
e 7
I ¢
) 12
=2 f/ /4 Cement—bentonite grout
2
] ;
7 ;///
94 i 50, 2") Dig. PVC 4
A ‘{4/-___- (Sg‘?)?duge {40, adeGOﬁfacgﬁrg?ed fiush
:/;r’ ’% Jointed, threaded c¢/w centralizers)
# 7
“i'g :{‘: -é Bentonite chips
Aag .g_‘. e%. /,.—-— Filter sand (#20-30)
pprox. 16
s 716';77 [ ——— 50mm (27) Dia. PVC screen #20
T e o e (Schedule 40, 0.020 in. slot openings,
Completion zone —~_| Bl decontarninated flush jointed, threaded)
| = % Filter sand (#16)
= T A end pig (decontaminated,
ol 0y 200 [ L AT
Eitt \ Slough

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shown from surfoce in melres.

FIGURE B.6
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CAD FILE: L 162S\FIG\A4B Plot scale 1

1625 A48
KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL
CONSULTING ENGINEERS COMPLETION DETAILS
PROJECT MI. POLLEY PROJECT PROJECT No. 1628
LOCATION N: &5 878 164.58 E: 595 147.94 HOLE No. GWS96—4A
COMPLETION DATE Nov. 19/96 GROUND ELEVATION 940.56 |
S Stee/ protective casing
Ground surface PVC Sf/'cfa(ug , A\ with locking cap
£l 940.56m opprox. 0. m\;._ =, =
7T P N N/ N4
= [l 58 a8 o
";’ l’gxﬁenmru’/e chips
z4 0 W
—
1
n
;!//; :é 150mm (6") min. hole diameter
A
//2 '{ % * Cement—bentonite grout
N
Z W7
2 é 50mm (2") Dia. PVC casi
/ ¥ —_— 7 /a. casin
If-é \ ,/.4/-. (Scf;;gdu/e 40, adecontam/nalged flush
“ //f Jotnted, threaded c/w centralizers)
7 77
vy v
R
N
7R
149 ://1 :// Bentonite chips
76.2 79.5 % % Filter sand (#20-30)
B R
20.1 o o o
.'.;":*' :/__ Filter sand (#18)
Completion zone —~_| E;N: 50mm (2”) Dia. PVC screen #20
o= (Schedule 40, 0.020 in. slot openings,
e = £ decontaminated flush jointed, threaded)
T PVC end plug (decontaminated,
24.7 K :: ;,/--—_ flush efhfegat’/fgd)( ceomterming
25.0 e N et
EOH.
NOTES
1. Cement—grout mixture installed using
tremmie pipe.
2. Depths shown from surface in metres.
FIGURE B.7
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CAD FRE: | 1625\ FC\A4T  Plol scole 1

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

1625.A47

GROUNDWATER MONITORING WELL

COMPLETION DETAILS

PROJECT MI. POLLEY PROJECT

PROJECT No. 1628

LOCATION

N: 5 818 16287 E: 595 151.26

HOLE No. GW96—-45

COMPLETION DATE

Nov. 20/96

GROUND ELEVATION _940.46

PVC J cap

PVC Stickup

opprox. O. 7m\

Ground surfaoce
El. 940.46m

Steel protective casing
with flocking cap

NI

2.7

2.7

J.4

Completion Zone =]
4.3

7.2

].}f‘

I_Illmlll]_”I{mIII_I“_IIJ

R

s

/’“ 150mm (6") min. hole diometer
’/——- Bentonite chips

/— Filter sand (#20-30)

R R T TR

R,

S50mm (2") Dia. PVC casing
— (Schedule 40, decontarminated flush
Jjointed, threaded c/w centralizers)

. /,— Fiiter sand (#16)

o o 50mm (2") Dia. PVC screen #20
calnii (Schedule 40, 0.020 in. slot openings,
decontaminaled flush jointed, threaded)

PVC end plug (decontaminated,
— flush threoded)

7.3

85

2 ‘.,"‘::.{' 9 //——- Bentonite chips
s

0.4

Slough (gray sond, bailed out
/’— from 7.3m to 8.5m

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shoen from surface in metres.

EOH.

FIGURE B.8
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CAD FiE: \1625\FIG\A45 Plot scoie |

1625.A45

KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL
CONSULTING ENGINEERS COMPLET'ON DETA”_S
PROJECT MT. POLLEY PROJECT 7 PROJECT No. 1628
LOCATION N: 5 819 626.658 E: 594 330.34 HOLE No. GWI6—-5A
COMPLETION DATE Nov. 28/96 GROUND ELEVATION 973.55
HUL o g —— Steel protective casim
e o wih ocking <op
NS | Sfér B NN
ool k4l
2, ﬁ?—\&en[onite chips
?’,” :’ ;: 150mm (6”) min. hole diameter
2 4 v /
77
/;/ Cement—bentonite grout

=
W,

™,
~

1 OO
I Il

12.6
13.8
b 46
75.0
/ . ::° L]
Completion Zone = =
197 1 124 | e
205 B
250

NOTES

— - /—— Filter sand (#16)

: /— Filter sand

50mm (2") Dia. PVC casing
AN (Schedufe 40, decontaminated flush
Jointed, threaded c/w centralizers)

Bentonite chips

/ Filter sand (#20-30)

50mm (2") Dia. PVC screen #20
== (Schedule 40, 0.020 in. slot openings,
decontaminated flush jointed, threaded)

PVC end plug (decontaminated,
i flush threaded)

’/— Bentonite chips

1. Cement—grout mixture installed using
tremmie pipe.
2. Depths shown from surface in metres.

LLOH

FIGURE B.S

AMECO010504_0043



KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL

COMPLETION DETAILS

1625.A44

CAD FULE: | 1625\FIG\ASH  Plot scale 1=1

PROJECT MI._POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 879 629.64 E: 594 329.79 HOLE No. GW96—-558
COMPLETION DATE Nov. 29/96 GROUND ELEVATION _973.44

Ground surface PVC Stickup

£ 973.44m

PVC J cap \
-

approx. 0. Em\_‘ [l
Y

Steel protective casing
with locking cap

/—‘ Filter sand

NS

A0

Completion Zone ——_|

NS

AHHH

4

‘\ Bentonite chips

S, R R Y
. "
L] by %

3.7 !

=7 B /—- Filter sand (#1€)
Ej .

b = ” <
= " °|_—— 80mm (2") Dia. PV/C screen #20
=] (Schedule 40, 0.020 in. slot openings,

= |- -] decontaminated flush jointed, threaded)

67 "1,

VAA | :

E.O.H.

NOTES

1. Cement—grout mixture instolled using
tremmie pipe.

2. Depths shown from surface in meltres.

S 150 (6") min. hole diemeter
| _—— 50mm (2") Dia. PVC casing

(Schedule 40, decontominated flush
Jointed, threaded c/w centralizers)

FIGURE B.10
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CAD FILE: \1625\FIC\AS4 Piot

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

1625.A54

GROUNDWATER MONITORING WELL

COMPLETION DETAILS

PROJECT MI. _POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 822 851.66 E: 593 659.21 HOLE No. GW96-6
COMPLETION DATE Oct. 31/96 GROUND ELEVATION 1058.53

Steel protective casing
with flocking cap

NI

Bentonite chips

/ 150mm (6") min. hole diameter

/ Cemenit—bentonite grout

/—' Bentonite chips
//—— Filter sand (#20-30)

/ Filter sand (#16)

- 50mm (2") Dia. PVC screen #20
b= e hedule 40, 0.070 4. siot openings,
decontaminated flush jointed, threaded)

PVC end plug (decontaminated,
flush threaded)

/'_’_/

PVC J cap
Ground surface . \
£l 1058.53m PVC Stickup
approx. 0.5m _-L-__
B
18 R B
24 |4 vz
==
)
A
A v
vl v
—““i
[ |
/,{/’qk'/‘;-r:
N
77
g ;“‘
"/ o
N
1
1
A
29 W
J\)( b b "
J4.4 {%
A 35.4
1 [ o
366 | ° °°
o E: &
°_=,l
Completion zone ——~_| o o
oo
_Eo
0 =
=
430\ 428 42.7 °.E._’<
43.6 [RESSER8R
E.OH.

NOTES

7. Cement—grout mixture installed using
tremmie pipe.

2.  Depths shown from surface in melres.

\—F//z‘er sand (#20-30)

Bentonite chips

FIGURE B.11
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CAD FILE: \1625\MG\A53 Plot scole 1«1

1625.A53
KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL
CONSULTING ENGINEERS COMPLETION DETA”_S
PROJECT MI. POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 827 520.53 E: 592 98323 HOLE No. CW36—-7
COMPLETION DATE Noy. 4/96 GROUND ELEVATION 70271.32
PC J cap Stee! protective casing
round sur with locki
A i PYC Stickup | o= - e
approx. O.Bm-\—‘q— i
NS g5 B E NN
7R
fd ¢ #
;; Eéxﬁem‘onife chips
H W
0 ) W
%; //; 150mm (6") min. hole diometer
77 :;/// Cement—bentonite grout
87 é // Bentonite chips
4.8 % o Filter sond (#20-30)
25 | /50 (2") Dia. PVC #20
— [=1 = mem ia. screen
. 1.7 | F“'f— (Schedule 40, 00.020 in. slot openings,
Completion zone —~_ o, ::Io ° decontarminated flush jointed, threoded)
 E P — Filter sand (#16)
o | 5 g/—
74.3 4.7 |o —Egr’—\

PVC end plug (decontaminated,

155 \ Flush threaded)
EOH Stough

NOTES

1. Cement—grout mixture instolled using
tremmie pipe.

2. Depths shown from surface in metres.

FIGURE B.12

AMECO010504_0046



CAD FILE: \1625\FIC\ASS Plot scole 1=1

1625.A55
KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL
CONSULTING ENGINEERS COMPLETION DETAILS
PROJECT MT. _POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 822 468.46 E: 5971 861.59 HOLE No. GCW396—8A
COMPLETION DATE Nov. 2/96 GROUND ELEVATION 7050.70
PVC J
Cround surfoce . o \ S{ee/ prog‘ect/ve casing
£ 71050.10 ::;\mifmglgm -_\‘_1_}_ 4 / with locking cap
NS N N
i
ga‘; géxﬁen{onﬂe chips
5 :i 150mm (6") rmin. hole diameter
=1 N T
s3 W W .
o ,/' Cement—bentonite grout
il
7R
7
/;é é Cement—bentonite grout
337 % '/{; Bentonite chips
35.2 2& § Filter sand (#20-30)
w5 ]
J6.3 @
o *DZ = Filter sand (#16)
Completion zone —~_{ . ;E &2 //_ . oo o >
Ead™  fscredule 40, D078 iy ciot snsnings,
S B I = decontaminated flush jointed, threaded)
40.7 o
e PVC end plug (decontaminated,
flush threaded)
NOTES
1. Cement—grout mixture installed using
tremmie pipe.
2. Depths shown from surface in metres.
FIGURE B.13
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1625.456

KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL
CONSULTING ENGINEERS COMPLETION DETAILS

PROJECT MT._ POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 822 469.40 E:_ 5971 859.31 HOLE No. CW96-85
COMPLETION DATE Nov. 3/96 GROUND ELEVATION 7050.09

1

CAD FILE: \1625\FIG\ASE Plot scale 1

PVC J cap

Ground surface

£l 1050.09m PVC Stickup Y
approx. 0.6m—~—

NS i

w

Steel protective casing
/— with locking cap
NS4

~.‘\—Benton/'te chips
/" 150mm (6“) min. hole diameter

[
I..

e

N
o))

=

S o o] NN

N T
1
[EORLEORCCROGRCT

[$))
G
SN

/’— Cement~bentonite grout
’/- Bentonite chips
/— Filter sand (#20-30)

©
V)
NN

~
s
Q

o

<

| 777 ; / Filter sand (#16)
S o= [— 30mm (2") bio. PVC screen #20
Completion zone o="1 (Schedule 40, 0.020 in. slot openings,
P T B decontaminated flush jointed, threaded)
ol =) PVC end plug (decontarninated,
. flush threaded)
154 | JE
15.71 , O
E.OH.

NOTES

1. Cement-grout mixture installed using
tremmie pipe.

2. Depths shown from surfoce in melres.

FIGURE B.14
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KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

1625.A46

PROJECT M7, POLLEY PROJECT PROJECT No. 1628
LOCATION N: & 818 27714 E: 595 503.89 HOLE No. CW9o6-9
COMPLETION DATE Nov. 21/96 GROUND ELEVATION 976.18
A J egp Stee/ protective casing
with locking cap
PVC Stickup Y 1
Ground surface approx. 0.6m
£ 916.16m Ml U g0
N\ o R TR
K Bentonite chips
ot 1 I o
i
1o BH K
ALY (o) v 5 150mm (6") min. hole diameter
2 F /
SH
))5! ] )
5 %
27 :i(ﬁ : 50 <) D PVC 7
5 I . mm ia. casing
% e (Schedule ‘40, decontaminated flush
19052 % Jointed, threaded c/w centralizers)
B Bentonite chips
3.4 o] 4
= XA $
4 |
22 .-_—_: o /— Filter sand (#16)
SE I
Cormpletion Zone = E: o ” .

1 Lo o| —— 90mm (2") Dia. PVC screen #20
| | (Schedule 40, 0.020 in. slot openings,
= decontaminated flush jointed, threaded)

=1 o PYC end plug (decontaminated,
58 | ‘& /’/___ flush threaded)
611 i
£OH
NOTES

1. Cement—grout mixture instolled using
tremmie pipe.
2. Depths shown from surface in metres.

FIGURE B.15
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