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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 WELI 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.

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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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

° 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)

iif)

iv)

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,
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 SCOQPE 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.)

. 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.
J 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.

J Training and supervision of monitoring well sampling.
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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:

. 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 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 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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SECTION 3 - SUMMARY AND CONCLUSIONS

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

JAJOB\REPORT\1628\[4-tb1-21 .xls|Sheet] 6-Feb-97

Monitoring General B 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 | 595416.16 927.81 32.6-39.0 Overburden
GW96-2A  |Tailings Facility 5819 449.92 | 596 065.40 931.42 50.9-55.2 Bedrock
GW96-2B |Tailings Facility 5819 447.08 | 596 074.73 931.42 29.7-35.7 Overburden
GWO96-3A  |Tailings Facility 5818 308.97 | 595 768.75 912.06 47.0-53.0 Bedrock
GW96-3B |Tailings Facility 5818 306.52 | 595765.16 912.06 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 5818 162.87 | 595 151.26 940.46 27-173 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 3.0-7.1 Overburden

GW96-6  |Minesite Area 5822 851.66 | 593 659.21 1058.53 34.4 -43.0 Bedrock

GW96-7  [Minesite Area 5821 520.53 | 592983.23 1021.32 9.9-14.3 Bedrock
GW96-8A [Minesite Area 5822 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 3.4-6.1 Overburden

I
|
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DATE FINISHED Mv. 20 /26 LOGGED BY AT P

NOTES 2|5 8
Water loss, type > | — -
and size of hole, | w& < s $) DESCRIPTION AND CLASSIFICATION
drilling method, X2 | £ 5 € I ' OF MATERIAL
_{ groundwater level,| OO Q S < '
etc. | @ &
DRILLWELL - | CE SAND (TiLL) ~ gravelly, seme < 1+ 4o silty,
:‘,',: 5:::2\/ ) i race cldy, very dense, well graded,
“57/8”9{#/‘“02 B | /OW fermeaéi /i?l‘y) mo,-‘,s‘f) MO
bt = _ rowv e,
= _6o15¥ee/casirﬂ - — ~(Ab'é"hon .H”)
B 40 _
i ] SAND(GIac;o{IUvial)‘- .So(vne 3ravel Yo
i i gravelly, 4raee siih (0% > Yense, clasts
N _ rovndtd o svbrour eo// Sc"r{w‘a/ea’;
i _ moderefe pespaesl, [ 7> CoheS)om (o5,
B _ 9rey - brow s
i’i;zt! 20 minvds 4.5 - Becosrasn S/jjé//;’ ¢/ecneor (loss 74'4.95)
wake otol i and S/l sstorsho B BEF
I 1 KT Any vy fer.
B - 7.0 —
8 I ) SAND (ThL) - silty, Some gravel,
3 B i frece clzy) roré (oéé/e_s ) Ver .Jex)ﬂ?
: : We’/j/ﬂ/dgoﬁ bovs perimen /s
g _ . moist) qrey- browvn, /
| : 28 : Volesnic fastyc Cov/om/;/e g&/’wk -
: ) ffejmsn/s gwf hematics ly Mo volbmic
Thob: 20! o B - in Sediment mofriy reg-&ovql Aary
ﬂ;ﬁ ; 0 Ch T i dry. Ko ohsernple f£¢]we Zorps., /
lof kole overnigt| BF + |- wkingdlii Bl of wiader
i "~ 25.0] EoH




CONSULTING ENGINEERS

KNIGHT PIESOLD LTD.

" TEST HOLE LOG

TEST HOLE No.
GWo96~ = 5A/5

SHEET / of /

PROJECT

Mt /%//ev Hyaro log.zal Tnvestioats PROJECT NO. /627300

LOCATION OF TEST HOLE (7-5F) 5/ meeepasedy | coonp FL. Bogoss +
DATE BEGUN AMov.2/ /96  DATE FINISHED
'.r

LOGGED BY TP

NOTES e | 5 o
Water loss, type x o -~ -
and size of hole, | W& | & z O DESCRIPTION AND CLASSIFICATION
drilling method, | &3 | £ L& |z OF MATERIAL
- { groundwater level, ©9 Q O~ =
etc. o @ o
DRiLLWELL - () SILT (hblation Till) = ana!y Some
| Air RotaArY B 7] Jra.)e/ en cley, S/ff ,@’/
wio WATER - . Welf 43NS fous /zomoea 47 2473
—f"‘/g';‘friccqe = - fo se-/orefe'c/ dork brown,
s - -
..6ll'57'ee/C855hJ L 2.1 — - bﬁ(om,r:j Vér}/ 3/, 7[ MO/S% o
- W"’}’ h)a/,S)‘ Uh//o o fvm J/a.wﬂ
No méé i i
Gente B ]
‘wedml'n or . | 49 - - hit 0.6m 55 Bou bbr
bediock Jyfm} B i
jh /f?j : o
Hofo: B .
58w feltfor |- 6.0 — - Aefo'w/'nj jreve/// 2nd dease
E Iweck trbr - ~ '
3 5«/1‘/0((’2 - -
upoy re - sfm‘t?. B N
B 6+ 1 - bé’(omm Wezy. J‘ﬂﬁ? rmois 7
| - : ﬁre/ st/ /OWIa'nmvlf /)ﬁ/
[f i A én N0 wodr gener> c/
3] s _
3 B 104 -
i | SYEmITE INTRUSIVE (Begrock) -
g i ] Codrse grrined o P’J”’37[/7L'C) ,,,xs,ve
i | i ~910 0b8sory>4f frocknes, dry fo obw)/D
Im - /5.2 4 "I‘)?ftbw 20&‘ db?o ch, 70 ¢’957L
N | — ’ W’ &)’IU
N i i
= R
. i 25.5 EoH




KNIGHT PIESOLD LTD. TEST HOLE No.
CONSULTING ENGINEERS TEST HOLE LOG Sﬁ‘géf’é/’ o‘?/

PROJECT

Mt /%//ev Hyarological Lovestsgata] PROJECT NO. /62%300

LOCATION OF TEST HOLF (/'I;//s,/e)—Ns'azzaﬂ 66,£59365.2)

GROUND EL. /058.53

DATE 'BEGUN Oc7.30 /26 DATE FINISHED Oc¥ 31 /26

LOGGED BY TP

NOTES x| 5 3
gﬁse’s ;;‘;ssgf t{]gfe' uf.'? g | o DESCRIPTION AND CLASSIFICATION
drilling method, | &3 | @ GE | E OF MATERIAL
groundwater level,| 0O | § O— | 2
E ete. (o4 ae] o
DRILLWELL - O Irz/er meds m/e Voltrr, o (Eeotroe # ) ~
Aig RorarY j e raintd, dowk g, ¢ S
I wio wareRr B N ‘7 J/,/ En 25, /e A
[ -5;/ ”#ﬁ-}cc . ] >/ muﬂr e /e o/ enl/aﬂ
H_B N i | o/n /é ?wuf//, ,,,mé,,,{é'/ fam/br'//f
-6".s¥ee/ca$"n_) - — dr ) h‘/// "0 /'7"/(”/0'2 oF wite
» 9,' - oéelowij S/‘ljh//)/ C02y5e, 3/)/;,40(/
-] 7o miero C/IOI/)/@ (Op9/205, 1037
| - éﬁla{pé"‘/i’f 2y ?/r'é /00 0//
= - fl’/D//u’/ mx;/w LR
I i prodoces
12.8 - */G# ;)0/0 57[)')(/ fr Zonumﬂ‘{f
B 7 vpon /95/”7’ At of wrkr ity
B 7 botorr of m/@
S B Zeze/ ,Dyr//e/ 2o/ risor ehs bopp fe
4 w0 o o
— 7] (wr)/r'me({' /) worke 50/‘/5//
rl. = 244: - led /)05@ ;/?'?e/ Yo 20 ”,,,,wé_;
3 — - mz”/')i/ TPy ok ¢hips moss
'EL- i i / O / //?"ﬂ dl/‘/f&‘y)/q
T‘ . -—(onérnvec/ o dior, /o
1] . I3, Yighd
% 7] Q-ASQIV!J 4 77 {R%ML{
2 -
g{_ ] 36.4 - - Aezamz'aj Ap/(/a, ~/0 C/,,'//
.__ —' —> Mo ng/er /wcc/uceo/ c/ufinj drz//:i
[ - 381 | eoy




KNIGHT PIESOLD LTD, ' TEST JIOLE No.
CONSULTING ENGINEERS TEST HOLE LOG siEE? / o?/
PROJECT Mt /%//ey - Hyaro log.cal Lues/@a;éq PROJECT NO._ /62%300
LOCATION OF TEST HOLE(milkite): Nsp2)520.53 £505 23] GROUND EL. /021.32
DATE BEGUN_Abu?/96 DATE FINISHED _Abv.7 /2¢ | LOGGED BY AT P
s ¥ 1

K OO s WO s SO s 1= i < 22 i W o L S
o

NOTES | 5 3
o -l
z‘/:éefs i;zsso-f t%gfe. u% & S DESCRIPTION AND CLASSIFICATION
driling method, | %3 | & HE | Z OF MATERIAL
| groundwater level,| OO | § 8- &
etc. @ o O
DRictweLL - | o | SILT (TILL) - Sondy, some greve/
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KNIGHT PIESOLD LTD. ] TEST HOLE No.
CONSULTING ENGINEERS TEST HOLE LOG SHEUETgf ofA'_/ig

PROJECT

- R/

LOCATION OF TEST HOLE(w;

DATE BEGUN_ Mbw.1 /o6
.l'

A 7

- 0/0/0/' rJ/ L7 65//8 3

) BETN5922469. 40, £ 591853. 3)

PROJECT NO. /62%300
GROUND EL, #ipso.le -

DATE FINISHED

NOTES

Water loss, type
ond size of hole,
drilling method,

- groundwater level,
etc.

CORE
RECOVERY %

BLOWS /FOOT

B8: /1050.69
LOGGED BY 2T P

m
GRAPHIC LOG

DESCRIPTION AND CLASSIFICATION
’ OF MATERIAL

DRwwLwELL -
AR Rotragy
Wio WATER
~ 53 ¢ dricene

]
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KNIGHT PIESOLD LTD. TEST HOLE No.
CONSULTING ENGINEERS TEST HOLE LOG SGH\é\é?_% ofg_L

PROJECT Mt /%//e\/ Hydro fogical L:/t%//qa/w PROJECT NO.__/62%300

LOCATION OF TEST HOLE I5F: MfBIBZ??H 550)550389 GROUND EL._916.]18

DATE BEGUN__Aloy. 21 /06 DATE FINISHED A/ou 21 /36 LOGGED BY 2T P

NOTES X5 o
Water loss, type > o -
and size of %gle, wE | & = o DESCRIPTION AND CLASSIFICATION
drilling method, g3l & QE & OF MATERIAL
groundwater level, 08 9 [ é
etc. % ea] )
DRiLLWELL - i o | 5||;r (T\\..q ~Sandy, 50'%57/84/!
A1 Roragy and cloy mc (050/'5/ 5;4{
Wio WEIER B N > vé’r .'{ Vv met".s’ ’ ,)/)
VNEETS . o/ 74
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- 6"5~r'ec/casirj |
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CAD FILE. \1625\FIC\A42 Plot scole 1s1

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL

COMPLETION DETAILS

1625.A42

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 ’ ” in
éG_‘/rougnza} ;;;f;ace PVC Stickup \‘ f/f;‘f //opc/f/'{reie; tcgpcas 7
. . \' approx. 0.6m \J’L = -
N7 7.8’}_ % N7\
27 —: Z \ Benionite chips

N \\ N \W\%

N

/’ Cement—bentonite grout

Bentonite chips

5.0.° 0 =R

AR

Bentonite chips

N
N
LN

J
Oy
SN NN i

Cernent—Bentonite grout

Stee/ casing shoe

47.6
Bentonite chips
509 [ ,
524 ffz; Filter sand (#20-30)
i 530-—— ] = Filter sand (¥#16,
54.4 | - . //— (#16)

Completion zone-—~_|

60.7 §

i
”111'”11‘@]4;

59.0 |. o

NOTES

60.7. vi\;w;\' 5= flush threaded)
61.3 ‘¥ Bentonite
S e — Slough

1. Cement—grout mixturs installed using

tremmie pipe.

2. Depths shown from surface in metres.

\ 150mm (6"} rnin. hole diameter

50mm (2") Dia. PVC casing
— (Schedule 40, decontaminated flush

ointed, threaded c/w centralizers,
\L é / /) )
E—

Gravel, 19mm to 37mm washed

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

— — PVC end plug (decontaminoted,

FIGURE B.1




CAD FULE: \1625\FIG\A43 Plol scole I=]

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL

1625.A43

COMPLETION DETAILS

PROJECT MI. POLLEY PROJECT

PROJECT No. 1628

LOCATION

N:5 879 935.220E: 595 416.160

HOLE No. GW96—-18

COMPLETION DATE Dec. 5/96

GROUND ELEVATION 92781

FPYC J cap
PVC Stickup
approx. 0.6m 1[

Ground surface

N

i 927.87m\'

Steel protective casing
with locking cap

N\ 1
2.1

\\lwy % %

NN

N

A

32.6

J4.] === —

Completion Zone —~

39.0 Y 38.7 ¢ .

v

.

N

‘\ Bentonite chips

" 150mm (6") min. hole diorneter

/‘ Cement—bentonite grout

S50mm (2") Dia. PVC casing
— (Schedule 40, decontominated flush

Jjointed, threaded c/w centralizers)

/— Bentonite chips

V’— Gravel 19mm to 37mm washed

P
-

/"’._-_—

Bentonite chips
Fine sand (#20-30)

Filter sand (#16)

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

[ T~— A1 end plug (decontamninated,

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shown from surface in melres.

N

flush threaded)
Filter sand

Steel casing shoe

Bentonite chips

FIGURE B.2




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

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL

1625.A49

COMPLETION DETAILS

PROJECT MI. _POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 819 449.92 E: 596 065.40 HOLE No. GW96—-2A
COMPLETION DATE Nov. 17/96 GROUND ELEVATION 937.42
PVC J cap Steel protective casing
oty
éG_‘/rmg\;}a; j;;f;ace PVC Stickup \ with locking cop
: ' approx. 0.5 m\} + /_\ Filter sand
d B B
N4 i /f NZ\4
0.3m S Bentonite chips
Cement—bentonite grout
approx. 2.4m f 150mm (6") min. hole diameter
Bentonite chips
s
9.5 CAa é é? Gravel, 19 to 37mm washed
e -o:‘ Bentonite chips
17.6 |oa| | /_
27 B B
O o Oo
°°' .°° / Gravel, 19 to 37mm washed
D I bk
O o Oo
O 'o. ” . .
Co 50mm (2") Dia. PYC casing
o, //a (Schedule 40, decontaminated flush
ol (o Jointed, threaded c/w centralizers)
24.4 f;: S /-——— Cement—bentonite grout and gravel
24.9 % /———— Cement—bentonite grout
274 271 _4
Bentonite chips
/—— Slough
41.8 7 7 /— Cement—-bentonite grout
1 U
S50mm (2°) Dia. PVC screen #20
//—__. (Schedule 40, 0.020 in. slot openings,
decontarninated flush jointed, threaded)
456 Bentonite chips
51.2 L
— Filter sand (#20-30,
we N B Br—n (#20-30)
57.8 [ Filter sand (#16)
Completicn zone —~_{ =~ N=EEK PVC end .
TN I plug (decontamninated,
552 549 | 'E] L flush threaded)
SOEAK
55.9
\— Bentonite chips
NOTES
1. Cement—grout mixture installed using .
tremmie pipe. 616 \— Filter sand /Slough

2. Depths shown from surface in metres.

£OH

FIGURE B.3




CAD FILE: \1625\FIG\ASD Plot scale 1=1

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL

COMPLETION DETAILS

1625.A50

PROJECT MI. POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 879 447.08 E: 596 074.73 HOLE No. GW96—-28
COMPLETION DATE Nov. 16,17/96 GROUND ELEVATION 937.42
#rl
PVC J cap Steel protective casing
Ground surface with locking cap
£l 931.42m PVC Stickup L
approx. O. 6m—\_<—\u e
NZ/\% | § N7\
gpprox. 1.om %% \\—Bem‘on/'z‘e chips
gpprox. 2.3m
7 ; — Cemnent—bentonite grout
// ,f(/ /
Y,
ZWZ
7%7_ — 150mm (6") min. hole diameter
/ Bentonite chips
7 /
approx. 23.0m 1/ / Slough
approx. 23.7m X /_
24.7 [
— -
% 00 Gravel, 19 to J2mm washed
0 . /
4] ]
o < - .
29.0 og . _— Bentonite chips
29.7 & %f/— Filter sand (#20-30)
308 F | Lol —— 50mm (2°) Dia. PVC screen #20
o (= 7 (Schedule 40, 0.020 in. slot openiags,
EG decontaminated flush jointed, threaded)
Completion zone—_} °°:5 Filter sand (#16)
o :: O/__
= |° PVC end plug (decontamninated,
ofd° L fsh threaded)
354 0 E /
J5.7 : o= o
E.OH.
NOTES

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

FIGURE B.4




CAD FILE: \1625\FIG\A5! Prot scale =1

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL

COMPLETION DETAILS

1625.A51

PROJECT MI. POLLEY PROJECT

PROJECT No. 1628

LOCATION N:_5 878 308.97E: 595 768.75

HOLE No.

COMPLETION DATE

Nov. 7.8/96

GW96—3A

GROUND ELEVATION _9712.06

PROPOSED 1996 GROUNDWATER MONITORING WELLS

SCHEMATIC DIAGRAM

Ground surface

PVC Top cap

PVC Stickup
approx. 0.5m \
Y

Steel protective casing
with locking cap

/— Cement—bentonite grout

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

Bentonite chips

Filter sand (#20-30)
50mm (2") Dia. PVC screen #20

£ 9/‘2.06rn\' | =
ST N7
. % %Xgen[onife chips
1
1
1
1
1
1
Z7
7
72
1
7R
7
7R
n
7R
n
1
4701 4}8 :b_:‘ 7/"—

Completion zone —

b

~257

lllmll

PVC end plug (decontaminated,

< flush threaded)
= Filter sand (#16)

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shown from surface in metres.

'°;'o.};.'t\\

Bentonite chips
Filter sand

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

FIGURE B.5




CAD FILE: \ 1625\FIG\A52 Plat scale I=1

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL

COMPLETION DETAILS

1625.A52

PROJECT MI. POLLEY PROJECT PROJECT No. 1628

LOCATION N: 5 818 306.52 E: 595 765.16 HOLE No. GW36-38

COMPLETION DATE Nov. 9/96 GROUND ELEVATION 972.06
VC J cap

Ground surface

£l 912.06m 1

PVC Stickup

approx. 0.5m \J’
2

~

Steel protective casing
with locking cap

7T ;

IrRRRRAK
| COZOOI0IEIOY,
1

NZ\%

Bentonite chips

37
/" 150mm (6”) min. hole diameter
85
- / Cement—bentonite grout
50mm (2") Dia. PVC casing
// (Schedule 40, decontaminated flush
jointed, threaded c/w centralizers)
14.2
—_— % § /— Bentonite chips
154 /—— Filter sand (#20-30)
! approx. 16m
69 [+ L[ ———50mm (2") Dia. PVC screen #20
) = (Schedule 40, 0.020 in. slot openings,
Completion zone—~_| = decontaminated flush jointed, threaded)
He e Filter sand (#16)
P /_ PVC end plug (decontaminated,
20.6~ 200 | E] ‘/-__ flush threaded)
20.0 3\ .
EON.

NOTES

1. Cement—grout mixture installed using
tremmre pipe.

2. Depths shown from surface in metres.

Slough

FIGURE

B.6




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

1625.A4
KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL ™
CONSULTING ENGINEERS COMPLETION DETAILS
PROJECT MT._POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 818 164.58 E: 595 147.94 HOLE No. GW396—4A
COMPLETION DATE Nov. 19/96 GROUND ELEVATION 940.56
PVC J cop Steel protective casing
Ground surface PVC S[I'Ckug 1 \ with locking cap
A .56m approx. 0.7m -1
£l 940.56 PpPro. \0 ]
N7\ 1 N7
1.0 L]
gF §g—\-é’enmn/{e chips
2.4

/’ 150mm (6") min. hole diameter
/

/‘ Cement—bentonite grout

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

17.5
L /— Bentonite chps
19.5 Filter sond (#20-30)
i /'— Filter sand (#16)

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

|

|

§ AT

Completion zone —

. decontamninated flush jointed, threaded)
L, PVC end plug (decontarninated,
24.7 | - L flush threaded)
" 4
25.0 A .
EOH.

NOTES

1.

Cement—grout mixture installed using
tremmie pipe.

2. Depths shown from surface in melres.

FIGURE B.7




KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

1625.A47

GROUNDWATER MONITORING WELL

COMPLETION DETAILS

PROJECT

MI. POLLEY PROJECT

PROJECT No. 1628

LOCATION

N: 5 8718 162.87 E: 595 151.26

HOLE No. CW96—-45

COMPLETION DATE

Nov. 20/96

GROUND ELEVATION _940.46

CAD FILE: \1625\FIG\A4? Plol scole 1=1

Ground surfoce PVC Stickup

£l 940.46m

\
approx. 0. 7m\__<
b

PVC J cap\'
|

Steel protective casing
with locking caop

>

NS

2.7

2.7

%29

R R RRR L
I IB

R

AN

Completion Zone T~

73 Y

J.4

4.3

7.2

lIlIl”llllmlllﬂlllmll‘

IR LI

e

:/—

v 4

N/Z\4

.

o

” . . .’J v
/— 150mm (6") min. hole diemeter
/— Bentonite chips
’/— Filter sand (#20-30)

-
P

; o ——— 50mm (27) Dio. PVC casing
v

(Schedule 40, decontaminated flush
Jointed, threaded c/w centrolizers)

/— Filter sand (#16)

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

PVC end plug (decontaminated,
flush threaded)

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shoen from surface in metres.

85

/—— Bentonite chips

10.4

Slough (gray sand, bailed out
from 7.3m to 8.5m

v

EOH.

FIGURE B.8




CAD FILE: \ 1625\ FIC\A45 Plot scole I=1

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL

1625.A45

COMPLETION DETAILS

PROJECT MI. POLLEY PROJECT PROJECT No. 1628

LOCATION N: 5 8719 626.68 E: 594 330.34 HOLE No. GW396-54

COMPLETION DATE Nov. 28/96 GROUND ELEVATION 973.55
PVC J cop

Ground surface

PVC Stick
£ 973.55m ¢ Stickup

approx. 0.6m \___]L_

Steel protective casing
with locking cap

NZ\% ]
o9

2.9

N e

NN

§ N/

\ Bentonite chips

— 150mm (6") min. hole diameter

e

7 /’ Cement—bentonite grout

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

o’
7
7
&
7
2.6 £ /,——— Bentonite chips
13.8 % g Filter sond (#20-30)
Vosa6| _/_
50 [ ; -—E° . /—— Filter sand (#16)
Completion Z T 50mm (2") Dia. PVC screen #20
ompietion cone —~_4 _:I/'—— (Schedule 40, 0.020 in. slot openings,
= | - decontominated Hush jointed, threaded)
| E: - PVC end plug (decontaminated,
1941 *E //-_ flush threaded)
19.7 -7 1 .
2 L /—— Bentonite chips
208 ¥
’ e /— Filter sand
2501 .

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shown from surface in metres.

FIGURE B.9




1625.A44

KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL

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

CONSULTING ENGINEERS COMPLET'ON DETA|LS
PROJECT MI. _POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 819 629.6¢4 E: 594 329.79 HOLE No. GW96—-55
COMPLETION DATE Nov. 29/96 GROUND ELEVATION 973.44
PYC J cap

L/

Ground surface PVC Stickup

£l 973 44m} approx. 0. SmY‘_‘!

—h

Steel protective casing
with locking cap

/— Filter sand

N/

E —~
- - BN

__IF—
37
Completion Zone —d :E
67 5]
YAA | e
EOH.

NOTES

1. Cement—grout mixture installed using
tremmie pipe.

2. Depths shown from surface in melres.

N/

\ 150mm (6") min. hole diometer
_— 50mm (2") Dia. PVC casing

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

\ Bentonite chips

: ’/—‘ Filter sand (#16)

| _—— 50mm (2") Dia. PVC screen 420

(Schedule 40, 0.020 in. siot openings,
decontarninated flush jointed, threaded)

FIGURE B.10




Plot scate 1at

CAD FILE. \ 1625\FIG\AS4

KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL "~
CONSULTING ENGINEERS COMPLETION DETAILS
PROJECT MT. POLLEY PROJECT PROJECT No. 1628
LOCATION N:5 822 851.66 E: 593 659.21 HOLE No. GCW96-6
COMPLETION DATE Oct. 31/96 GROUND ELEVATION 7058.53
PVC J cq eel protective casin
Ground surface g \ if'th //'aock/{ng tcap g

£l 1058.53m \' PVC Stickup s

approx. 0.5m—~_— "-'_l"
NNZ\4 i

N/
Bentonite chips

,/' 150rmm (6") min. hole diometer

’E,
NGRS
NSNS

N/
WA

/’ Cement—bentonite grout
32.9 § //— Bentonite chips
§ Filter sond (#20-30)
e | | i
ol b Filter sand (#16)
36.6 o o

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

J4.4

Completion zone T~

/PVC end plug (decortarninated,
/ flush threaded)
(<]

Imllll”llll”lII”IIHIHII
o]

430\ 428427 | ©
2
456 \ Fitter sand (#20-30)

E.OH. \
Bentonite chips

NOTES

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

FIGURE B.11




CAD FILE: \1625\FIG\AS3 Plot scole 1=1

1625.A53

KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL

CONSULTING ENGINEERS COMPLE'”ON DE"A“_S
PROJECT MI. POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 821 520.53 E: 592 983.23 HOLE No. GW96—-7
COMPLETION DATE Nov. 4/96 GROUND ELEVATION 1021.32
PVC J cap \ Steel protective casing
with lockin
AR A puc stckp | e
1 approx. 0.8mt' L
7RG R £ 777
\Benton/'te chips
0
/" 150mm (6") min. hole diameter
/— Cement—bentonite grout
87 2 Bentonite chips
9.9 % g/ Filter sand (#20-30)
s /— 50mm (2") Dia. PVC #20
—— 1= mm ra. screen
_ 10— Ve TSl [Scheaule 40, 0.020 i oot openings,
Completion zone = o =:° ° decontarninated flush jointed, threaded)
: f_:‘o% L, Filter sand (#16)
714.3 \ 4.7 jo E q./—\

PVC end plug (decontarninated,

15.5 \ flush threoded)
EOH. Slough

NOJTES

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

FIGURE B.12




CAD FILE: \1625\FIG\AS5 Piot scale 1=1

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

1625.A55

GROUNDWATER MONITORING WELL

COMPLETION DETAILS

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
Ground surface PVC Stickup \ /—‘ if_tf':/ /opgz/f;{itlgpcaS/hg
£ 1050.70 \' approx. 0.6m —\-JJ— . -
N2\ | ;g N7
_\Benton/'te chips
% 150mm (6") min. hole diometer
_ig 2 ’-; /_ .
53 .
E— " Cernent—bentonite grout
é%(’/
7 7
Cemenié—bentonite grout
N v
X7 / Bentonite chips
J5.2 < oo ’/—— Filter sand (#20-30)
b 25
o =P °/— Filter sand (#16)
Completion zone —~__| :E P
Co ;E/ — ?.g g??dugg )40[,7 /ab. ;2/00 /;szfont {ign/'n gs,
SEA RN ) = decontaminated flush jointed, lhreaded)
10.1 \ AN
EOH.

NOTES

1. Cement—grout mixture installed using
{remmie pipe.

2. Depths shown from surfoce in metres.

PVC end plug (decontaminated,
flush threaded)

FIGURE B.13




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

1625.
KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL
CONSULTING ENGINEERS COMPLETION DETAILS
PROJECT MI. POLLEY PROJECT PROJECT No. 1628
LOCATION N: & 822 469.40 E: 597 859.37 HOLE No. GW96 -85
COMPLETION DATE Nov. 3/96 GROUND ELEVATION 7050.09
PVC J cop
Steel protective casin
Grouna surace PVC Stickup V\ / with locking cap

approx. 0.6m—\——_‘— -
TR ]

\4

Bentonite chips

150mm (6”) min. hole diameter

A
o
RSN
TR RRRARRRERIRRRAA T
N\ BTG
S

NI

| PAVAVAVAOILV,OI0. 0.9

Cement—bentonite grout

%
9.8 Vv Bentonite chips
11.0 g@ Filter sand (#20-30)
I 7.7 :_- [ Filter sand (§16)
123 o g° [C—— 50mm (2") Dio. PVC screen #20 .
Completion zone ok= 1] (Schedule 40, 0.020 in. slot openings,
P T ’"E°° decontaminated flush jointed, threaded)
o =8 PVC end plug (decontorninated,
| flush threaded)
154 | E
157y —— i

£E.OH.

NOTES

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

FIGURE B.14




CAD FALE: \ 1625\ FIC\A46 Plot scole =1

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

1625.A46

PROJECT MI. POLLEY PROJECT PROJECT No. 1628
LOCATION N: 5 818 277.14 E: 595 503.89 HOLE No. GW96-9
COMPLETION DATE Nov. 21/96 GROUND ELEVATION 976.18
PVC J cap \. Steel protective casing
with locking cap
PVC Stickup 1 n=
G 1 x. 0.6
oy o e
N /A N7\
‘\Bem‘on/'te chips
A /— 150mm (6") min. hole diameter
27 50 2") Dia. PVC /
m ia. casi
— (sgvedu/e 40, adecontafgfsngged flush
27 Jointed, threaded c/w centralizers)
Bentonite chips
v
34
A
40 |l ) Filter sand (#16)
E:: : /_
Completion Zone —_{ ° fE. : | _—— 50mm (2") Dia. PVC screen #20
—— | (Schedule 40, 0.020 in. slot openings,
o= decontaminated flush jointed, threaded)
B PVC end plug (decontaminated,
58 | ‘E] ‘1/— Flush e;’hre'zcl/;gd)( ceontammate
6.7 o

NOJES

EOH.

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

FIGURE B.15




