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MOUNT POLLEY MINING CORPORATION
MOUNT POLLEY PROJECT

1996 GROUNDWATER MONITORING WELL
INSTALLATION PROGRAM
(REF. NO. 1628/4)

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

o 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.

° 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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o 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

o 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 REFERENCE INFORMATION
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 “Imperial 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:

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

ii) Imperial Metals Corporation, Mount Polley Project, Stage I Environmental

and Socio-Economic Impact Assessment, January 1991.

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

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

V) Imperial Metals Corporation, Manual on Sampling and Handling Guidelines
for Determination of Groundwater Quality, (Ref. No. 1625/5), May 19,
1995.

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. 1627/2”.
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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.

o 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.)

o 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:

. Selection of location for drill sites.

o Supervision of drill activities and monitoring well installations.

o 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.
-5- 1628/4
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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).

° 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 zones 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 (deep) 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 tbing (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 IN-SITU TESTING
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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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

J:JOB\REPORT\1628\[4-tbl-21 .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 5819939.06 | 595415.82 927.89 52.4-60.1 Bedrock
GW96-1B  |Tailings Facility 5819935.22 | 595 416.16 927.81 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 5818308.97 | 595 768.75 912.06 47.0-53.0 Bedrock
GW96-3B  |Tailings Facility 5818306.52 | 595 765.16 912.06 15.4-20.0 Overburden
GWO96-4A | Tailings Facility 5818 164.58 | 595 147.94 940.56 19.2-25.0 Bedrock
GW96-4B  |Tailings Facility 5818 162.87 | 595 151.26 940.46 27-73 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 3.0-7.1 Overburden
GW96-6 [Minesite Area 5 822 851.66 ! 593 659.21 1058.53 34.4-43.0 Bedrock
GW96-7  |Minesite Area 5821520.53 | 592 983.23 1021.32 9.9-14.3 Bedrock
GW96-8A [Minesite Area 5822468.46 | 591 861.59 1050.10 35.2-40.1 Bedrock
GW96-8B [Minesite Area 5822469.40 = 591 859.31 1050.09 11.0 - 15.7 Overburden/Bedrock
GW96-9  |Tailings Facility 5818 277.14 4 595 503.89 916.18 34-6.1 Overburden
|
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:;;: 5::2;\/ ) ] w;race clay, very dense, well 3raded)
'“5?/8”5‘777‘50’23 B N o ft’rmeaé; /I})’/ Mo.-‘s‘f, M2 ol
b - - rowen,
__eusvfee/casbj — — ~(Able4ion +i”>
B 40_
L i SAMD(GIac}o{JU\}ial)‘- Somme gravel o
) ] gravelly, Jraee siil (10%) y dense, claste
_ 4 rovndtd Yo Sué/aur;fiid; satireted,
I _ moderede /:Mme&éz‘/f' /) CohesS/omn (o5,
u _ 9rey - brovn ’
ﬁ;ZJ Eom;"u{; = 4.5 4 - decosn s/j;é/&’ c/ermor (é’ss ;4‘4_95)
whe st ol | 1| ot SR surfd ok gt
& Lt_{owa,' _ = 7 - Wﬁ? gh)’ IH/P'?(‘Z
J. B i
N 30 -
d B N SAND (_TlLL} - 8] H)’, Some 8rgv&/)
ﬂ - : i Irete clry, rage cobbles, very dense
i | : Wl’/j/\/jfhfgcé boos perimes 2a/e
E—” - - Moy, ) Jre)/' brovy. . /
: 28 i Volesnic fastic Cov/omp,;/e gﬁ&/raok -
i i {rejmsn/s ?{ I;;ma//‘a /4/ stered yolemic
Nob: 20! of n _ in Sediment m> ri ¥ l‘éa.’-ﬁmvn Aary
mﬁr in Lot [ : dry. Ko ebeinble fnchue zores. ' )
‘lﬂ'ﬁ bofe ovemgkf-_ b3 - - m;bv'Jf;ﬁgZ of Mq/er
| | j 25.0 EoH
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KNIGHT PIESOLD LTD. ] TEST HOLE No.
CONSULTING ENGINEERS TEST HOLE LOG Si‘é\é? e,> 0{75
PROJECT estigata] PROJECT NO._ /62%300
LOCATION OF TEST HOLE (75£)%A: “ GROUND EL. L‘f’iﬁ_ﬁ:
DATE BEGUN Mv.2) /o6 DATE FINISHED LOGGED BY 2T P
NOTES x| 5 8
o i e JE| & £~ | o DESCRIPTION AND CLASSIFICATION
driling method, | &z | £ & | T OF MATERIAL
.| groundwater level, ©o | 8 o S
etc. o m o
DRILLWELL - [a) SiLT (hblation Til1) f 50me
AR RotarY [ T rave ! ena/ eloy, Stifs /
Wio WATER B . ;.e//Jo TA Jows g2 rotdd; /-/ ) wed
—f%”;‘ Tricene | - se-/ore-/ta’ o{-wr brown.
i - -
] —6".57'ee/casiuﬂ | 2.0 - bécomuzy very stff mo/S/ )
- Very 4"».;/.57Z /Jh///o 20 bvan Lonn,
Jfow;ﬁ B ]
Gantr) ~ ]
weféw«l‘n ed . | 49 - - hit 0.6m ¢ bov bbr
beﬁdtk Jrr/ry B 7
|y 7T i
N trhe | 60 5 Vg ond 4
5 m/eff of — O — - efOM/'n arpee lly 2m4 (P
Tlweek, oo py - - J J / ’
3l 5«/"/0(6 - _
U,Po’i re- sf)rfvrv). | _
- 6? — - bf!om)n y’p,y Q{‘QQ MO/5%
: : and 3(9/, st/ /ow{c?nmn[,/)ﬁ/
i ] én 10 wide Joner)
= 104
i 9 i Syewnvire INTRUSIVE (Begfrock) -~
i : Coarse grined P’ng{,f-,c) MSSIVE,
i i =40 0bsery>bf -frac%/ﬂos dry /00/»4/0
L /5.2 -nmbw Zon.‘ 4’5?5 chps | no dos?
— ] / E‘V? &)INU
| r -
. ) 25.5 EoH
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KNIGHT PIESOLD LTD. ' TEST HOLE No.
CONSULTING ENGINEERS TEST HOLE LOG s%g?/ o?/

PROJECT____ MM Rolfey - Hydro logical Lnestigaty] PROJECT NO._/622300

LOCATION OF TEST HOLE (Aills; /e )-psp22857.66 £593659.21 | GROUND EL. (058.53

DATE BEGUN Oc7. 30 /9¢ DATE FINISHED Ock2/9¢ | LOGGED BY 27/

N NOTES x| 5 Q
Water loss, type x o o~ -
H DESCRIPTION AND CLASSIFICATION
ggﬁinsngmaot;;]dcfle' g § o E % ' OF MATERIAL
groundwater level, 08 9 [a R é
{ etc. i3 o T}
~[DRILLWELL - o | Lnter mediate  Volton, ¢ (foorog £ ) -
Aie RorarY i “n j’“é/‘r)f’J, ook (,c/‘c a,,(ﬁs,‘y)’é s
E Wio WATER = 7 Bog> /4 miimer o Czj/e ’// A
-5‘7/3";‘fricme - = YAl L. ~ SIrer 27707,
l I+ B i ool 7‘”"{/7/ Mcﬂérh;/;/ t’om/ae';«(’/ff,'
-—6"51’ee/casinj | - gy ; /"5/‘// 70 /;70//??7400) of wits
- 9.[ -1 'éetom/:?j S/{jh/// fO?rj"/ ‘?/)/lﬂp(/
- . Yo mitro iorife to, 5/7:047
B 7 eP/'%?é + l("f/)hv e/ r77[/‘0’7/ o/r//
B 7] f"/>/‘/'uf§/ #n2€5ive, No 44,
i i pmc/wer/
B /ZQ T '/e‘/ ;)O/P 531)0('/ 76r 80mm.¢!!!/
- . vpor /95/))'7"/ Zf)ﬁ of W?J// le
B ] bothnn of bt ,
- 5.2 4

~ Jrace ,oy//'/e 2nof 2R Ch o v, /@
- N Yor [ 02 10 st o’«ﬁ/(/

€or /r'nvm(

i 244 |-tet bote stromy . Py
i o 57/,,/’0 C mminuhs

rl' - | N ﬁo‘ i rock ¢4/pc morst
éﬂ i | (Xl {;)/// O y) /”’i’n 4/{/)!)5/47)/'4.
i—'— i . | -lontined Moo, 1o

%; . i”#‘&/’vf’, //y‘// 70 Hxtyres

g

- . ChStryt .
é[ : | 366 |- Broming heschs fp dyif/
l_ :‘_ N —> No wa/e"r /Drw/vcet/ Jufinj dﬂ//:i

(S
1
] ]

43.9 EOH
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KNIGHT PIESOLD LTD. ] TS oL Ne.
CONSULTING ENGINEERS TEST HOLE LOG SHEET / of /
PROJECT ME_Blley - Hydrologival Lovestjgatlr] PROJECT NO. 162300
LOCATION OF TEST HOLE{milkfe): a5 2/520.53 £592983.23) GROUND EL._t020.32
DATE BECUNMDATE FINISHED _Aov.7 /2¢ LOGGED BY TP
s :
B NOTES x| 5 8
Water loss, type L 5 CLASSIFICATION
.| groundwater level, ©o | o a b
ete. @ o O
DRICLWELL - o | S1tT (TILL) - sand ) Some grsve/
| AR Rotagy | gnd cloy, dings 40! o, O I
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| 2.4
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: N and exlesfe é/%‘réo/_ werk céé.«,?g
:‘ i P/V/t"ﬂ/f'é'? 7, ‘/f‘ér{(/re{/ srd wesfbond
= 3.0 - - 5417""! M?'fffzj _hyé/ez af LT /0.?%,,,;4
_ 60 |-wabe st of eI
B : _ é . b / </, Koo -
i 9.0 £coming 24/}/ loredsted ;oA tr gre/
[ s . foolt Govge réturns iy w;;f? '
— — “/))4/ Ploa/uﬂ’(‘/ 67‘(* P4 /Mf‘q"
[ ~ 03t - = lprge ‘ﬁ't‘fMﬂr) 71! o rock breefin
B 7] 0 ‘F’ ‘&'m;r) acievl I‘ns ,/e A Je.
" ‘ ; Ro & vfnjmg,;z(_\—cg,,\/,,'" nw;e(w;
ﬂ — i Calefe steingars —s Lo 1l 2010
;: - - S*/i//ﬁroifdgvj wike
- /5.5 i > hole taving in.
Eli i = EOH (5)")
E — 7] o %An\lee &e@?w Woay ‘?\'b&v«‘r‘ wov
b : : m\mr '
r i i
‘j i i
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KNIGHT PIESOLD LTD. ' e
CONSULTING ENGINEERS TEST HOLE LOG SHE;_—?l of_/ig
PROJECT - Ry - sca(_Injestiaatsd PROJECT NO._/62%300
o) BALNSR2 2488, Ab E50/88). 55 L 1059, 2
LOCATION OF TEST HOLE(niki) Srrifimszin-as s Bty — | GROUND EL. Bhlismie =
DATE BEGUN_Mbv.2 /96 DATE FINISHED LOGGED BY PTP
| NOTES e |5 e
nater joss. type | x| B =~ | 3 DESCRIPTION AND CLASSIFICATION
g:iﬂinsg:?n:tfhohdczle; &2 Q g E % T WTesaL
- t | | OO (@] ~ <C .
gtrg'un waler leve g S % ‘
DRILLWELL - i o | ST (FILL ) ~ i fomfoa_g.pf/ OF Fewopim
- :}f f,i::;\{ B | Sondy it LAY vsith Some _3.7/)‘,1*/:
= 507/ "¢ Tricene 4 2% f, we? A g3 /Vg?/c/, St -.“S/ah:'///
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- 24
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{ | i ] C;/é/; Frace (‘0655 y./{) Vi’ryjmois{,y/
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IJ B 7 waﬁc/a drover . % preductyy
7 B 45 7 - AB(OMI‘U a{°4_{? %‘) Vér\/ 0{"419/
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o
I
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..___
1
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Y
| 1

oy
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i
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; i |
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g - 1
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T i
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o
1 ] 1

mo st~ p very most,

- .Ae(om};?] l"fy o/ense dnd/ ’”0137{

GraveL (Glaciofluvial) - sand/, o’m:e/ .

svbrovndr ! c/;.n/S, Very emo/st Jo wé‘%

ot pot /D/oa/w/}y w;:é’rj high /Dz’fl'i&#éf/'f){
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KNIGHT PIESOLD LTD. ] TEST HOLE No.
CONSULTING ENGINEERS TEST HOLE LOG s%;\é?_ze of 7
PROJECT____ M folfey - Hydrologieal ZLovestjoatty] PROJECT NO._/62%300
LOCATION OF TEST HOLE 75F: M581823% 14 £595503.89 | GROUND EL. 216.)8
DATE BEGUN__ Ay 21 Z:zé DATE FINISHED ~Apy.2/ /26 LOGGED BY AT P
- $ R
NOTES S 9
Water loss, type > O T~ = FICAT
ggﬁinzz;;;:d?le, gg g E c ;E) _DESCRIPTI%I\:_ /A\Ah;\_DrEngSI ICATION
groundwater level, ©9 9 Ow— S
etc. [0 m (&)
DRILLWELL - o SILT (Ve = Sandy ) Somse grepe
Ae RotagY [ ] and clay, Frece cobbrtes, Stf
Wis WrER B . 7 very LA Do perasesd,’ ’Y‘/,
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CAD FILE: \1625\FIC\A42 Plot scale =1

KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL ™
CONSULTING ENGINEERS COMPLETION DETAILS
PROJECT MI. POLLEY PROJECT PROJECT No. 1628
LOCATION N:5 879 939.06 E: 595 415.82 HOLE No. GW396— 1A
COMPLETION DATE Dec. 2/96 GROUND ELEVATION 927.89m
PVC J cap o rotective in,
éG_‘/rogn;} ;;rmface PVC Stickup \ f/;z‘/‘/e //&Dck/'[ng {capcas g
. . \' approx. 0.577\J'L - -
N7 /,5-}_ % N2\
2.7 _: Z _\ Bentonite chips

AN
N \\ N \r 9

"\ 150mm (6") min. hole diameter

’/" Cement—bentonite grout

50mm (2") Dia. PVC casing
/‘Ié/" (Schedule 40, decontaminated flush
7

Jointed, threaded c/w centralizers)

Bentonite chips

Gravel, 19mm fo 37mm washed

Bentonite chips

N
Ny
N

N
Q
Oy

A

‘.\1

> [
O s s BNy

Cement—Bentonite grout

o
'O
Steel casing shoe
7
/ Bentonite chips

WY

1 Filter sand (#20-30)

o) _—— Filter sand (#16)
L

24
I 550—

!
B

S UM IS

1)

oo) —— 50mm (2") Dia. PVC screen #20

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

Lt — PVC end plug (decontaminated,

60.7 o e .t flush threaded)
60.7. ~OOORGT

Bentonrte
EOH ™~ Slough

Completion zone—~__

2
[

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shown from surface in metres.

FIGURE B.1

AMEC010426_0035



CAD FULE: \ 1625\FIC\A43  Piot scole 1=1

1625.A43

KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL
CONSULTING ENGINEERS COMPLET'ON DETAILS
PROJECT _ MI._POLLEY PROJECT PROJECT No. 1628
LOCATION  N:5 8719 935.220E: 595 416.160 | HOLE No. CW96—18
COMPLETION DATE Dec. 5/96 GROUND ELEVATION _927.81

i~
Cround surfe FVC J cop /—S{ee/ protective casing
é_/otgé ’, gt;;n ace PVC Stickup . with locking cop

approx. C.6m \\_4!
N/ N7 I B E TR
2.1 g ‘\
7 Bentonite chips
% S 150mm (6") min. hole diormeter
7 /" Cement—bentonite grout
7
7/ S0mm (2") Dia. PVC casing
//—H* (Schedule 40, decontominated flush
7 7 Jjointed, threaded c¢/w centralizers)
7
A
7
Z
R
274 / /—*“* Bentonite chips
287 g g —— Gravel 19mm to 37mm washed
[=] [=]
iag oy Bentonite chips
J1.7 |o. .
326 — 5;—2—5 @/_ Fine sand (#20-30)
| PR - :‘T? Filter sand (#16)
S Y ——— 50mm (27) Dio. PVC screen #20
Completion Zone’—\ . ::.A’ (Schedule 40, 0.020 in. slot openings,
= decontaminated flush jointed, threaded)
39.0 1 38.7 ¢ = e ﬂm‘\—-PVC‘ end plug)(decanlam/nated,
8 3 flush threoded,
% k Filter sand
41.2 ]__\
42.6 \x Steel casing shoe

Bentonite chips

NOTES

1. Cement—grout mixture instolled using
tremmie pipe.

2. Depths shown from surface in melres.

FIGURE B.2

AMECO010426_0036



KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

1625.A49

GROUNDWATER MONITORING WELL

COMPLETION DETAILS

PROJECT MI. POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 879 449.92 E: 596 065.40 HOLE No. GW36—-2A
COMPLETION DATE Nov. 17/96 GROUND ELEVATION _937.42

CAD FILE: \ 1625\FIG\A49 Plot scole 1=1

Ground surface

PVC J cap \

Steel protective casing
with locking cap

PVC Stickup
£l 931.42
s 'm approx. 0.5 m\ * /‘—\ Filter sand
v =
0.3m Bentonite chips
Cement—bentonite grout
approx. 2.4m ;?—’ 150mm (6") min. hole diameter
Bentonite chips
7/
9.5 87 é/ Gravel, 19 to 37mm woshed
S -of//— Bentonite chips
176 o] I /—
27 B BB
O o Oo
°°' '°° / Gravel, 19 to 37mm washed
°.°'_ <
O o O°
O 'c. » . .
2o 50mm (2") Dia. PVC casing
., //-— (Schedule 40, decontaminated flush
:o' o Jointed, threaded c/w centralizers)
24.4. ;,;: S /’—- Cement—bentonite grout and gravel
24.9 z /— Cement—bentonite grout
274 271 4
\ Bentonite chips
/——— Slough
41.8 7 7/ Cement~bentonite grout
/
7
50mm (2") Dia. PVC screen #20
//—- (Schedule ‘40, 0.020 in. slot ‘openings,
decontarninated flush jointed, threaded)
456 Bentonite chips
51.2 .
— Filter sand (#20-30
50.9 Y § é,/ (#20-30)
518 .—_'-‘T/—- Filter sand (#16)
Completicn zone ~——~__ A — PVC end plug (decontaminated,
52 54.9 | 0;“__ = flush threaded)
55.9

NOTES

1. Cement—grout mixture installed using

tremmie pipe. 61.6

\— Bentonite chips
\—F//(er sand /Slough

2. Depths shown from surface in metres.

£OH.

AMEC010426_0037

FIGURE B.3




CAD FILE: \1625\FIC\AS0 Plot scale 1=1

1625.A50
KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL
CONSULTING ENGINEERS COMPLETION DETA'LS
PROJECT MI. POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 879 447.08 E: 596 074.73 HOLE No. GW96-2F
COMPLETION DATE Nov. 16,17/96 GROUND ELEVATION 937.42
:_[; )
PVC J cap Steel protective casing
g/rozr}dl Z;r/ace PYC Sticky \! with locking cap
. . 42m ck
approx. O. gm\—\g}— =
NS § §§ N
=~
gggox._l.:% %% \\—Benton/te chips
gpprox. 2.3m| /
/| /4 — Cement—bentonite grout
7 7
e
~7%§//" 150mm (6") min. hole diameter
Bentonite chips
&
approx. 23.0m é/ Slough
approx. 23.7m é ] /
zez| ||
° 0 Gravel, 19 to 32mm washed
[+ ° 0
of |o /
29.0 :g :/ _— Bentonite chips
29.7 —f & % /— Filter sand (#20-30)
30:3 5 o 50mm (2") Dia. PVC screen #20
— | o =P (Schedule 40, 0.020 in. slot openiags,
ELG decontaminated flush jointed, threaded)
Completion zone —_| °s fE /——— Fitter sand (#16)
oo ;Eo: tormi d
E :E/ — ,;[lj/gh e&arfe,gggd)(decon aminate
57 | 2t &
E.OHA.

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shown from surface in melres.

FIGURE B.4

AMECO010426_0038



1625.A51

KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL
CONSULTING ENGINEERS COMPLETION DETAILS

PROJECT MI._ POLLEY PROJECT PROJECT No. 1628
LOCATION N:_5 878 308.97E: 595 768.75 HOLE No. GW96—-3A
COMPLETION DATE Nov. 7,.8/96 GROUND ELEVATION 971206

CAD FILE: \ 1625\FIG\A5! Plot scale I=1

PROPOSED 1996 GROUNDWATER MONITORING WELLS
SCHEMATIC DIAGRAM

PVC Top cap
Ground surface /:VC Sl/blo(ug Steel protective casing
£l 972.06'07\' Pprox. Gom \ with locking cap

SEEEN = -
N/ 37 E NZ\4
o 7 2 \Ben(anite chips
1
1
? / ’/ Cement-bentonite grout
1
/ |_— 50mm (2") Dia. PVC casing
Z / (Schedlle 40, decontaminated flush
/ / Jjointed, threaded c/w centralizers)
5 7
1
1
/ / Bentonite chips
277 443 é % Filter sand (/.20-—.30)
207y W B o 00, 08 e 120
Completion zone 48.8—— | o. =1 decontaminated flush jointed, threaded)
TN « .. PVC end plug (decontaminated,
5308978y 526 | Els flush thréaded)
BT g 09

EOH. \ Filter sand

NOTES

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

FIGURE B.5
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1625.A52

KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL

CAD FILE: \1625\FIC\A52 Plat scale 1=1

CONSULTING ENGINEERS COMPLET'ON DETA”_S
PROJECT MI. _POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 8718 306.52 E: 595 765.16 HOLE No. GCW96—-35
COMPLETION DATE Nov. 9/96 GROUND ELEVATION g972.06
PV R .
Ground surface PVC Stickup e \ f/ff: //opcr/fi[:gc Ilcvspcasmg

£l 912.06m
approx. 0.5 \
1 ~d

N\ ]

N7

Bentonite chips

Z /" 150mm (6”) min. hole diarmeter

| RIS
TR

37

85

Cement—bentonite grout

50mm (2") Dio. PVC casing
T UScheduie 40, decontamimated flush
jointed, threaded c/w centralizers)

4.2

e Bentonite chips
5]
d

Filter sand (#20-30)
‘ /—
approx. 16m

6.9 50mm (2”") Dia. PVC screen #20
(Schedule 40, 0.020 in. slot openings,
decontarmninated flush jointed, threaded)

:/— Filter sand (#16)
PVC end plug (decontaminated,
L flush threaded)

Completion zone ——~_|

'”Ill”_llllmllll

X

20.6~ 200 | .
20.0 Y

™
Q
X

Slough

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shown from surface in melres.

FIGURE B.6

AMECO010426_0040



1625.A48

KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL

CAD FILE: \ 1625\FIC\A48 Plot scole t=1

CONSULTING ENGINEERS COMPLE‘”ON DETA“_S
PROJECT M7, POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 818 164.58 E: 595 147.94 HOLE No. GWI6—4A
COMPLETION DATE Nov. 19/96 GROUND ELEVATION _940.56

AL J cap Steel protective casing

?;’mf/;noé gzérface PVC Sll'cgug | A\ with locking cap

. 940.56m approx. 0. "~ [ 1

N\ NS
1.0 % 3
g;— ré\ﬁenlonﬂe chips
2.4

/’ 150mm (6") min. hole diameter
7

/" Cement—bentonite grout

(Schedule 40, decontaminated flush

/ _——— 50mm (2") Dia. PVC casing
Jointed, threaded c/w centralizers)

|

I
R 555

lmllml[J”IIHI”IHI”H]

N
Q
~

17.5
Bentornite chps
79.5 Filter sand (#20-30)
9.2 \ L
. :/-— Filter sand (#16)

) 50mm (2") Dia. PVC screen #20
,/— (Schedule 40, 0.020 in. slot openings,

°
°

Completion zone TN

decontamninated flush jointed, threaded)
L. . PVC end plug (decontarninated,
24.7 | - //’— flush threaded)
25.0 —} .- .
E.OH.

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shown from surface in metres.

FIGURE B.7

AMECO010426_0041



CAD FILE: \ 1625\FIG\A47 Plol scole I=1

KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL

CONSULTING ENGINEERS COMPLETION DETAILS
PROJECT MT. POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 818 162.87 E: 595 151.26 HOLE No. GCW96—-4F
COMPLETION DATE Nov. 20/96 ‘ GROUND ELEVATION 940.46

PVC J cap ee/ protective casin,
\' if‘{h //fcf;{ng [capc 7
Ground surface PVC Stickup —‘L . =
£l 940.46m 1 opprox. 0.7, "~ !
R \// N4

/ 150mm (6") min. hole diameter

SN SNINNOSNIN IS

NS ORI R

IWMX\Q XS
S g

27 /’— Bentonite chips
2.7 r___ /_ Filter sand (#20-30)
3.4

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

Completion Zone T~

/— Filter sand (#16)

4.3
Sl e 50mm (2") Dia. PVC screen 420
EE]EI - (Schedule 40, 0.020 in. slot openings,
N=H 0 decontaminated flush jointed, threaded)
=" PVC end plug (decontominated,
o =T o L flush threoded)
7.2 =l
A B st
’/—- Bentonite chips
85
Slough (gray sand, bailed out
o From 7.9m to 8.5m
10.4

E.OHA.
NOTES
1. Cement—grout mixture installed using
tremmie pipe.
2. Depths shoen from surfoce in metres.

FIGURE B.8

AMECO010426_0042



1625.A45

KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL
CONSULTING ENGINEERS COMPLETION DETAILS

PROJECT MI. POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 8719 626.658 £: 594 330.34 HOLE No. GWI6—-5A
COMPLETION DATE Nov. 28/96 GROUND ELEVATION 973.55

CAD FILE: \ 1625\FIG\A45 Plot scole 1=1

VC J cap Steel protective casing
Ground surface PVC Stickup with locking cap

£l 973.55m approx. 0.6m \_][ n

N\

S

é N7\

\ Bentonite chips

— 150mm (6") min. hole diameter

ool EF

29 b /
,:/ /’ Cement—bentonite grout

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

NN
M.

7
“
&
7
126 v //—— Bentonite chips
13.8 % § Filter sand (#20-30)
[ 6| | _//—
12010 ~E° . /’— Filter sand (#16)
Jeti ST 50mm (2") Dia. PVC screen #20
Completion Zone —__ SaP% (Schedule 40, 0.020 in. slot openings,
= ]oe decontarninated flush jointed, threaded)
A E: ol PVC end plug (decontaminated,
o7y 194| (Bl flsh threaded)

- > Bentonite chips
SRERBE
ws ey

A L Fitter sand

NOTES 2201 'E°OH'

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

FIGURE B.9

AMECO010426_0043



1625.A44

KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL

CAD FILE: \ 1625\FIG\A44 Plol scole 1=1

CONSULTING ENGINEERS COMPLET'ON DETA'LS
PROJECT MI. POLLEY PROJECT PROJECT No. 1628
LOCATION  N: 5 8719 629.64 E: 594 329.79 HOLE No. GCW96—-58
COMPLETION DATE Nov. 29/96 GROUND ELEVATION 97344

pve J cap Steel protective casing

Ground surfoce PVC Stickup l_\ ;I;ﬁ /ock/'/;g cap

A . 44m approx. 0.6m 1 7 1

£]. 973.44. \' PP \ __l__’/——— er sa

N7\ i

50mm (2") Dia. PVC casing
g/— (Schedule 40, decontarminated flush

NZ/\%
§.\ 150mm (6”) min. hole diameter

Jointed, threaded c/w centralizers,)

T Bentonite chips

]
Q
5

° /— Filter sand (#16)

| __——— 50mm (2") Dia. PVC screen #20
o (Schedule 40, 0.020 in. slot openings,
decontamninated flush jointed, threaded)

Completion Zone N

67 .

Y LU

7.1 ¥

E.OH.

NOTES

1. Cement—grout mixture instolled using
tremmie pipe.

2. Depths shown from surface in metlres.

FIGURE B.10

AMECO010426_0044



CAD FILE. \ 1625\FIG\AS4 Plot scate 1a1

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

1625.A54

PROJECT MI. POLLEY PROJECT

PROJECT No. 1628

LOCATION N: 5 822 851.66 E:

593 659.27 HOLE No. CW96—-6

COMPLETION DATE Oct._31/96 GROUND ELEVATION 7058.53
PVC J cap Steel protective casing
Ground surface ) with locking cap
£l 1058.53m PVC Stickup
\' approx. 0.5m _-'—_
N\Z\4 * % N7\
1.8 \Ben{anite chips
24 1 .y :
= /—' 150mm (6”) min. hole diameter
/‘— Cement—bentonite grout
32.9Y7 /’ Bentonite chips
J4.4 /— Filter sand (#20-30)
35.4
366 b—o_ :,_°-/—— Filter sand (#16)
- ——j
o E | 50mm (2") Dia. PVC screen #20
. °___=I/’— (Schedule 40, 0.020 in. slot openings,
Completion zone —~_| o= o decontarninated flush jointed, threaded)
°E o
e PVC end plug (decontominated,
[+ 0
o [ — flush threaded)
430\ 428427 °:_’f
43.6 2

NOTES

\ Filter sond (#20-30)

7. Cement—grout mixture installed using

tremmye pipe.

2. Depths shown from surface in melres.

EOH.

\

Bentonite chips

FIGURE B.11

AMEC010426_0045



CAD FILE: \ 1625\FIC\AS3 Plot scate 1=1

1625.A53

KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL

CONSULTING ENGINEERS COMPLET'ON DETA“_S
PROJECT MI. POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 8271 520.53 E: 592 983.23 HOLE No. GCW96-7
COMPLETION DATE Nov. 4/96 GROUND ELEVATION 7021.32
PV J cap \ Steel protective casing
ith lockil
g{ou]r&é;g;f;ce PVC Stickup | e feeting cap
1 approx. O.Emi Inml
N7/ e 1 s \N//N%
\Benlon/'[e chips
4.0
/‘ 150mm (6") min. hole diameter
/ Cement—bentonite grout
87 W Bentonite chips
9.9 % g/— Filter sand (#20-30)
108 | —/’- 50 (2") Dia. PVC #20
. 11717 1 o "5 o — (Sc”f:;ndu/e 40,lab.020 /:C :'/e:! openings,
Completion zone ——~_ o ::o ° decontaminated flush jointed, threaded)
: f:___—o% L Filter sand (#16)
14.3 74.7 o a_y'—\

PVC end plug (decontaminated,

155 \ flush threaded)
£E.OH. Slough

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shown from surface in metres.

FIGURE B.12

AMECO010426_0046



KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL

COMPLETION DETAILS

1625.A55

CAD FILE: \1625\FIG\A55 Piot scole 1w=1

PROJECT MT._POLLEY PROJECT PROJECT No. 1628

LOCATION N: 5 822 468.46 E: 591 861.59 HOLE No. GW96-—-8A

COMPLETION DATE Nov. 2/96 GROUND ELEVATION 7050.10
PVC J cap

. Steel protective casing
Ground_ surface PVC Stickup \ with locking cap
£l 705010 ]
w approx. 0'5”7\_'— L
N7\ g N7
Qg \
Bentonite chips
40 ; ; /, 150mm (6”) min. hole diameter
-t 4 / Cement—bentonite grout
/ / Cementé—bentonite grout
27 § /’ Bentonite chips
35.2 X Filter sand (#20-30)
I 358 [ | ://_
363 | °
:Z = o/—— Filter sand (#16)
Completion zone —~_| EN
°°E__ | _——— 50mm (2") Dia. PVC screen #20
|- (Schedule 40, 0.020 in. slot openings,
J95 | B o decontaminated flush jointed, threaded)
40.1 ° \
E.OH.

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shown from surfoce in metres.

flush threaded)

PVC end plug (decontaminated,

FIGURE B.13

AMECO010426_0047



KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

1625.A56

GROUNDWATER MONITORING WELL

COMPLETION DETAILS

CAD FILE: \ 1625\FIC\AS6 Plot scale 1=1

PROJECT MI. _POLLEY PROJECT PROJECT No. 1628

LOCATION N: 5 822 469.40 E: 591 859.31 HOLE No. GW96-85

COMPLETION DATE Nov. 3/96 GROUND ELEVATION _7050.09
PVC J cop

Ground surface

£ 1050.09m PVC Stickup \

approx. 0.6m '—\—_‘

~

Steel protective casing
with locking cap

/N7 ]

N
(&

O
W

9.8
11.0
| T
2.3
Completion zone —~_|
15.4
15.7 -

NSt
TRRRRARARIRIARRIL T

Bentonite chips
150mm (6") min. hole diameter

Cement—bentonite grout

Bentonite chips
Filter sand (#20-30)

Filter sand (#16)

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

-
_—

| —

PVC end plug (decontorminated,
flush threaded)

8 (AT

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shown from surface in metres.

FIGURE B.14

AMECO010426_0048




CAD FUE: \ 1625\FIG\A46 Plot scole 1=1

1625.A46

KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL

CONSULTING ENGINEERS COMPLET'ON DETA”_S
PROJECT MT. POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 818 27714 E: 595 503.89 HOLE No. GCW96—-9
COMPLETION DATE Nov. 21/96 GROUND ELEVATION 97678
e N Steel protective casing
PVC St/'czug x F;_
N A
N7\ N7\

-.\ Bentonite chips

/— 150mm (6") min. hole diameter

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

/— Bentonite chips

o o /— Filter sand (#16)

Completion Zone —~

o 50mm (2") Dia. PVC screen #2720
— (Schedule 40, 0.020 in. siot openings,
decontaminated flush jointed, threaded)

”IH”IHlml_{””lmll‘l”lllJ

o PVC end plug (decontaminated,

5.8 : s flush threaded)

6.7

EOH.

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shown from surface in metres.

FIGURE B.15

AMECO010426_0049





