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IMPERIAL METALS CORPORATION
MT. POLLEY PROJECT

RESPONSE TO REVIEW COMMENTS
ON TAILINGS EMBANKMENT DESIGN
F. NO. 1625/6

SECTION 1.0 - INTRODUCTION

We are pleased to provide the following responses to the comments made by Mr.
C.O. Brawner with respect to his review of the Mt. Polley Tailings Embankment
design. Several of the points raised by Mr. Brawner have previously been discussed
with Mr. G. Headley of the Ministry of Energy Mines and Petroleum Resources
(MEMPR) - Geotechnical Division and have already been included in the detailed
design drawings and technical specifications which may not have been made available

for Mr. Brawner’s review.
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SECTION 2.0 - RESPONSES

Mr. Brawner’s comments are presented in #talics and are discussed in the order of his

presentation.

General

The plan is to develop three pits. From environmental, volume storage and tailings e
dam height considerations it is recommended that Imperial Metals be requested to- /.-
review in detail the potential fo mine the pit sequentially and place tailings in them .
on completion of Pit 1 followed by Pit 2. The stability and environmental benefits

are significant. There may also be a cost saving.

The Mt. Polley deposit is a complicated ore body which requires mining from all
three pits at various times in order to optimize grade and recovery. The mine plan is
being developed by Imperial Metals Mine Engineering staff who are considering
various development and waste storage options including in-pit storage of waste and
possibly tailings. Knight Piésold consider in-pit tailings disposal to be a viable
concept, but this should only be evaluated later on in the mine life, once the open pit

development schedule is well defined. Therefore, in-pit tailings disposal is considered
to be a possible opportunity for future mine development. We feel it is conservative to

ignore this possible option at the present time and continue to plan for secure surface

disposal of all tailings solids.

Site Investigation

Only one drill hole appears to have been drilled in the main embankment area. In
B.C. valleys there is always the possibility of buried high permeability zones. It is
recommended that 2 more boreholes to expand the geotechnical information be
drilled and tested.

One hole has been drilled in the Main Embankment area (MP89-234), as noted by
Mr. Brawner. It has previously been discussed with Mr. Headley (MEMPR) and it
was agreed that three additional holes will be drilled, logged and sampled by a
geotechnical engineer during the initial stages of construction as part of the

embankment instrumentation and monitoring requirements. The holes are specified in
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the Technical Specifications and shown on Drawing Nos. 510-77-01-1625.220 and
1625.221. They will be drilled to about 15m depth and will be located in the bottom
of the main valley, where significant overburden is known to be present. Lab testing
will be conducted on the samples as required and vibrating wire piezometers will be

installed in the embankment foundation for long term water pressure monitoring.

Glaciofluvial Sediments in the Tailings Basin

It is noted that obtaining good compaction and density of the till liner over the
sediments will be difficult due to poor underlying support of the sediments.

Has removal of the sediments been considered so the liner is not required?

We do not consider total removal of the sediments to be a viable option, as these
materials are suspected to underlie the dense low permeability glacial till within the
basin. The glacial till materials were deposited when a glacier extended over the area,
and it was this glaciation which caused the heavily over consolidated nature of the
underlying sediments. Therefore, the basin liner is merely an extension of this natural
low permeability glacial till cover and is only required in those areas where the
natural glacial till deposit has been removed by recent surface erosion which has
locally exposed the glaciolacustrine sequence in the vicinity of the proposed

embankment and further downstream.

In early October, 1995, a total of 34 additional test pits were excavated and logged at
the Main Embankment area. In addition, 6 test pits were excavated and logged at the
Seepage Collection Pond area. This information has previously been submitted to
Mr. Headley (MEMPR, Geotechnical Branch) and is included in Appendix A. The

investigations are summarized below :
° The test pits were typically 6 m deep.
o Test pit excavations started in the centre of the valley and progressed toward

the left (east) abutment at 25 m centres. These test pits encountered 2 to 3 m

of dense, moist to wet till overlying stiff to very stiff, overconsolidated silt
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and silty sand (glaciolacustrine sediments). No sections of loose wet

sediments were identified.

° Test pits were then excavated progressively toward the right (west)
abutment at a 25 m spacing. Similar stratigraphy was encountered for
approx. 125 m. At TPME-15 loose wet sand was encountered below the till.
This material extended on the embankment centreline for approx. 125 m, to
TPME-20. Over this area, the till cap varied from 1.7 m to 3 m thick, with
loose glaciofluvial sediments underlying the till. At the upstream toe of the
embankment this zone was approx. 100 m wide. It was approximately 130
m wide at the Stage Ib and Final downstream toe locations.

° The test pits excavated at the Seepage Collection Pond area were required to
define the limits of the fine till and glaciolacustrine sediments in which the
pond could easily be excavated. It was found that only the southwest corner
was underlain by loose sediments. The rest of the pond has stiff silt and
silty sand (glaciolacustrine sediments) below a till cap. Both of these
materials are suitable for excavation of the pond. The pond will be

relocated to avoid construction in any area with loose sediments.

Mr. Brawner has indicated that placement and compaction of the till basin liner will
be difficult because of poor underlying support of the sediments and he has suggested
that consideration should be given to removing the sediments. However, the test pit
excavations have shown that the underlying highly overconsolidated sediments have
sufficient strength characteristics to allow placement and compaction of the liner
provided that all loose, wet topsoil and glacial till at the topsoil/till contact (a
maximum of about 30 cm) is removed prior to fill placement. We feel that it will not
be difficult to obtain good compaction and density of the basin liner and do not
consider that total removal of the sediments will be necessary. In fact, the additional
site investigations have indicated that the extent of the basin liner can be reduced in
area due to the excellent low permeability foundation materials encountered

throughout most of the tailings basin.
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If the liner is placed it is suggested that a seepage cut-off be excavated and
backfilled through the sediments near the upstream toe of the main embankment.

The nature and distribution of the geologic units, as described above and as shown on
Drawing No. 1623.103, illustrate that it would be extremely difficult to construct a
seepage cut-off at the upstream toe of the Main Embankment. In order for the cut-off
wall to be effective, it must be extended to low permeability materials both vertically
and laterally or else the seepage losses will merely be redirected to a different
direction. Therefore, the seepage cut-off would have to be extended completely along
the West Embankment. The seepage cut-off wall would be extremely difficult to
construct and it is unlikely that it would provide any additional benefit and could
actually result in a less efficient seepage control measures than the currently designed

system.

Excavate all weak soil to at least 10 m upstream of the upstream toe of the main

dam.

Any weak soils which could adversely affect construction activities, embankment
stability or could compromise the efficiency of the seepage control measures will be
removed and/or treated as specified in the Technical Specifications and as required by

the Knight Piésold supervising engineers.

Underdrains _
The design of all drain pipe must have sufficient strength to resist full earth load.

All drain lines that exit the dams must be designed so they can be cleaned for
distances of about 100 m.

All culverts and drain lines must be designed or protected from icing up in the

winter.

The design of the embankment drainage pipeworks is illustrated on Drawing No. 510-
14-03-1625.202. The drainage pipeworks consist of CPE embankment foundation
drains and DR17 HDPE pipework for the toe drains which pass through the
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abutments at the Main Embankment. The perforated CPE foundation drains are not
required to resist full earth loads as the drains include a gravel surround which
provides contingency flow capacity. The HDPE toe drains pass below the core zone
and have been designed to withstand full earth loads from the ultimate embankment.
The HDPE drains could be cleaned out as recommended by Mr Brawner, and
additional toe drains can also be installed during future embankment raises, if

necessary.

A series of perforated CPE drain pipes surrounded by gravel and filter fabric were
previously included for control of groundwater during construction of the partial basin
liner and for long term monitoring. However, the additional site investigation test pits
described above and in Appendix A, indicate that the extent of the constructed basin
liner will be reduced and the comprehensive drainage network will not be required.
Therefore, the basin groundwater drains have been removed from the current Detailed

Design Drawings.

All embankment drainage pipes will be covered by a minimum of 1 m of soil to
prevent freezing. Buried pipeworks downstream of the embankment also include a
cover berm, both for protection from icing and for easy identification and location of
the pipes. The outlet pipeworks discharge to a covered drainage sump prior to

discharge below the water (or ice) surface of the seepage collection pond.

Sediment control pipeworks, culverts and flow control structures associated with other
components of the tailings storage facility also include standard provisions for cold

weather operations.

Seepage Collection Pond

In the event that Imperial Metals may find more ore and tailings volume increases,
the dam should only be increased in height by the downstream method. To allow
Jor this the seepage collection pond should be located so such change will not

encroach on the pond.

The design currently incorporates a buffer zone of approximately 35 m immediately
downstream of the toe of the final embankment limits. The storage capacity of the
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tailings impoundment could be easily expanded to accommodate over 30 million
additional tonnes of tailings by raising the final embankment crest by about 17 m
using the centreline construction method. Furthermore, it would be a relatively simple
exercise to relocate the seepage collection pond further downstream to provide
additional space for further extension of the downstream toe of the embankment
should this be necessary in the future.

Filter Design
Filter gradation is required to be shown. The design must be conservative.

Filter gradations for construction materials are shown on Drawing No. 510-14-03-
1625.212, which is taken from part of the Technical Specifications. The gradation of
the tailings is shown on Figure 1 (from Tailings Storage Facility Design Report, Ref.
No. 1625/1, May 26, 1995).

The filter materials are considered to be ‘non-critical’ as defined by Sherard et al
(Sherard, J.L., Dunnigan, L.P. and Talbot, J.R., 1984. “Filters For Silts and Clays”,
ASCE Journal of Geotechnical Engineering, Vol. 110, No. GT6), as they are situated
upstream of the core zone. However, the specified filter gradations have been
conservatively designed to meet the more rigorous criteria for ‘critical’ filters.
Therefore, the specified filter gradations meet or exceed conventional filter

requirements for both the glacial till core zone and for the tailings solids.

Index tests on the bulk tailings sample shown on Figure 1 indicate that the material is
non-plastic and fine grained, with 6 percent clay, 64 percent silt and 30 percent fine
sand. The operations of the tailings spigotting system will lead to some separation of
the tailings adjacent to the embankment, whereby coarser materials will settle out
rapidly and finer materials will be transported further out into the pond. The result is
that additional filter relationships will be developed between the fine and coarse
tailings as well as between the coarser tailings and embankment fill materials. In the
event that cracks develop on the embankment from the upstream side, it is anticipated
that the tailings will also function as a crack stopping filter medium.
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Random Fill
Provide the range of acceptable gradation.

Gradation envelopes for embankment fill materials are also included on Drawing No.
510-14-03-1625.212.

Compaction

Substantial direction is made to the use of vibrating compactors. This method
usually develops a moisture profile in the lift and brings fines to the surface.
Whenever vibrating compactors are used the surface must be scarified prior to

placing the next lift.

Where soils to be compacted contain a moderate clay fraction it is better to use a
heavy grid or club foot compactor. The grid roller is the most versatile, being
suitable to all soil and gradations and can be pulled at a faster speed than other

types for equivalent density.

We disagree with Mr. Brawner’ s comments about vibrating compactors and we have

specified in the Technical Specifications that a self-propelled 10 ton (minimum)
vibratory wedge foot roller be used to compact the glacial till. This compactor is
excellent for glacial till as it combines the kneading properties of a sheepsfoot (or club
foot) roller with the high compactive energy provided by a vibratory roller. The
wedge foot compactor leaves a rough, pitted surface which does not require
scarification. Vibratory rollers can produce a “moisture profile” when operating on
materials that are significantly wet of the optimum moisture content. However, it is
intended that any materials which are so wet as to interfere with proper compaction
will not be permitted. The specified wedge foot roller could be operated in the static
mode (no vibration) if wet materials were approved for placement in the embankment
fill zones. Moisture Content - Density relationships for compaction equipment are

discussed further under Compaction Tests below.
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Groundwater Monitoring Wells

Provide the location of these wells. Several must be downstream. List test

requirements.

Three permanent groundwater quality monitoring wells have been specified in the
detailed design of the Tailings Storage Facility. The locations are shown on Drawing
No. 510-12-02-1625.205. Additional monitoring wells will be installed as required
during operations and as outlined in “Groundwater Monitoring Design Document”
(Knight Piésold Ltd. Ref. No. 1625/5, May 19,1995).

All monitoring wells will be installed in accordance with the industry standards and
regulatory requirements, including proper well development and regular sampling and
testing. The installation and monitoring requirements are also described in detail in
“Groundwater Monitoring Design Document” (Knight Piésold Ltd. Ref. No. 1625/5,
May 19,1995).

Compaction Tests
Why is Modified Proctor density used as the reference? Standard Proctor density is

more common. A higher moisture content can be tolerated with Standard Proctor
criteria. Over-compaction results in a brittle dam structure with limited flexibility to
deal with differential settlement.

Mr. Brawner’s statements reflect a common misconception within the earthworks
construction industry. As indicated on Figure 1, there are different moisture-density
relationships depending on the level of compactive effort applied. The Standard
Proctor energy is lower than for the Modified Proctor test and, for the given example,

the machine compaction energy is still higher.

It is evident from Figure 2 that if one only considers the individual test results, the
‘maximum’ density decreases as the compaction effort is reduced, and the ‘optimum’
moisture content also increases as the compactive effort is reduced. However, the
theoretical moisture content - density relationship for a soil is defined by the zero air
voids line, but we generally find that the 2% air voids line is usually the control in
practice. Consequently, if the Standard Proctor moisture density criteria are
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specified, a lower density fill with a higher permeability and greater compressibility
can result. Also, if the contractor attempts to place the fill at the standard proctor
optimum moisture content with the heavier compaction equipment, he will sometimes
find that excessive rutting, weaving and pore pressure development (or moisture
profiles) can occur in fine grained soils. Knight Piésold have therefore used the
Modified Proctor test as the reference as it provides a moisture - density relationship

which is closer to the relationship expected from the specified compaction equipment.

The glacial till has a fairly low plasticity (PI = 10 to 14) and will be placed at near
the optimum moisture content as defined by the Modified Proctor test. Placement at a
higher moisture content and a lower density as suggested by Mr. Brawner would
result in larger post construction fill settlements and would increase the likelihood of

cracks forming in the fill.

Seepage Collection Pond Dam

Consider a low permeability cut-off under the dam.

The seepage collection pond will be constructed by excavation into low permeability
glacial till and overconsolidated sediments and does not include a dam. The level of
the poﬁd will be maintained below the natural groundwater level and, therefore
surrounding groundwater migrates toward the pond creating a hydraulic sink. This
will prevent seepage losses downgradient. The Bootjack-Morehead connector road
includes a small amount of fill for road subgrade immediately below the seepage
collection pond, but is not intended to be a dam. A low permeability cut-off would
not provide any additional benefit as discussed previously in “Glaciofluvial Sediments

in the Tailings Basin”.

Stockpile Stabilisation Materials for Urgent Use

Develop stockpiles of artificial membranes, filter cloth, short horizontal drains,

[ilter materials, sand bags etc., for use if unexpected events occur such as:

° dam overflow control if massive precipitation or runoff occurs;
° piping or seepage control from the dam slope, toe or valley floor develops;
° tension cracks develop in the dam.
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The design basis for the tailings impoundment includes provisions for storage of the
total runoff from the Probable Maximum Precipitation event. Also, the tailings
facility will be carefully designed, constructed and closely monitored during initial
construction and over its lifetime. If any problems are identified during the course of
construction or ongoing monitoring, appropriate remedial actions, contingency plans

and materials stockpiles will be implemented.

Modified Centreline Design

The design proposed entails some of the compacted main dam to be constructed over
loose to medium dense tailings. With this design variability in consolidation
characteristics would be expected. This could lead to tension cracks near the top of
the main dam and generally parallel to C.L. Stability analysis should allow for
10 m deep tension cracks filled with water.

Vibratory compaction of the beach should also be considered for the beach zone in
the zone downstream of the S.0.L. to ensure low compressibility results.

The modified centreline construction method is illustrated on Drawing 1625.111. As
in the centreline construction method, the embankment fill zones extend onto the
tailings beaches during each staged expansion. The tailings beaches will be comprised
of sandy materials with a very high coefficient of consolidation. The compressibility
of these materials will also be low and any settlements which result from on-going
expansion of the embankment occur relatively rapidly and are complete during the
construction period. In fact, one of the design requirements for each of the staged
expansions on to the tailings beaches is for monitoring with vibrating wire
piezometers in order to identify the development and dissipation of any excess pore
pressures during construction. It has been our experience that any excess pore
pressures which develop in the tailings tend to dissipate relatively quickly and the
technical specifications include provisions for monitoring to ensure that the pore
pressures have dissipated (and consolidation is therefore completed) prior to
placement of each successive lift. Vibratory compaction of the first lift typically
results in the largest pore pressure response in saturated tailings, after which
successive lifts show progressively lower response to loading. The compressibility of
the tailings decreases in response to the densification which results from loading and
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compaction so that compression of the tailings during future staged expansions will

not be significant.

Based on our experience with similar construction methods and comparable tailings
materials, it is highly unlikely that 10 m deep tension cracks can develop along the
crest of the embankment. However, as suggested by Mr. Brawner, stability analyses
have been conducted for a 10 m deep tension crack filled with water, as shown on
Figure 3. The factor of safety for the water filled tension crack is higher than for the
previously reported stability analyses. Therefore, the previously reported minimum
factors of safety for the tailings embankment are unchanged even if a 10 m water

filled tension crack occurs.

An upstream slip surface for a 10 m water filled tension crack was also evaluated.
The results showed that this case is also not critical as the factor of safety is well in

excess of 1.5.

Winter Operation

Describe winter operation for disposal.

The supernatant pond is expected to freeze and an ice cover of up to about 500 mm
may result. This is a common occurrence for tailings impoundments situated in cold
climates, and tailings sedimentation and process water reclaim will continue virtually
unaffected by the ice cover. The primary consideration for winter operations is related
to tailings deposition by spigotting during extreme cold conditions. The tailings
discharge pipeworks will be managed in order to prevent low flows from freezing and
glaciating which would result in large volumes of ice becoming entrapped within the
tailings mass. Based on our experience at other cold regions tailings disposal
operations, we do not feel that winter operations will be particularly difficult at the
Mt. Polley site and the only modifications to the summer operating procedures would
likely be the operation of fewer spigots in order to concentrate the tailings flows and

thus prevent glaciation of the tailings discharge streams.
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SECTION 3.0 - CLOSING COMMENTS

In order to ensure that the above listed concerns and all other design objectives are
met, all construction activities will be monitored by Knight Piésold geotechnical
engineers. As part of the construction supervision program, a detailed Quality
Assurance/Quality Control (QA/QC) program will be implemented. The QA/QC
program will include Control Tests required for approval of construction materials

and Record Tests on placed and compacted materials.

The tailings storage facility has been designed for staged construction over the life of
the mine. This allows the on-going performance of the facility to be continually
evaluated. The design has flexibility and can be revised as required based on

monitoring records, operating experience and updated mine planning.
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150 mm perf. CPT riser \
pipe © 50 m c/c \:\ \ ZONE MATERIAL TYPE PLACEMENT AND COMPACTION REQUIREMENTS
see Note 3 A
970 so A Coarse Bearing | Free d.ra/'m'ng duroble wasle Ploced and spread in maximum 1.0 m thick layers.
r 0L 1933 m Layer rock fill or coarse sondy gravel | Compoclion as direcled by the Engineer.
Py Blanket drain Chimne, 7 ; ;
L 2008, )_r/Toe Filter sond Floced ond spread in maximurm 1.0 m thick layers.
ssol £ ‘9‘57'53 g ol { loge A (2008) {ﬂ' .9)60 Drain Vibratory compoaction os directed by the Engineer.
__________ I TNy Ny Stoge X (2006) El. 956 . ,
Fu{;rf__ A -"\A__\'\: Stage ¥ (2004) £1. 952 Drains Drain Gravel Ploced ond compacted as shown on the Drowings
'T""'"“‘""? \ \ ™~ - >
osol. toe drain N ——-\-\——--—"*\\—\——C Stoge [T (2002) £l 948 150 mm perf. - s Glacial il Ploced, moisture conditioned and spread in maximum
B \ - \3;[-_._.__:_\\ Stoge IT (2000) £1. 944 CPT ppe—__— PR Filter sond 300 mm thick loyers (afler compoction).
Zome @ ST:ZA 2 o e oge 4 - Vibrq(ory compac[/ag to 95X of modified proctor
- g _.._a___/,é\QC——«;‘}:'O—,-m-n*——— ~C (-S(oge I (1998) EI. 940 DETAIL A maximum dry densily.
ool L AN >~ MAIN EMBANKMENT TOE DRAIN 4 Guacial il Py : 1 n moxi
. oppp - ~ 1997) £ oced, moislure conditioned ond spread in moximurn
§ Toilings Blonket droin o~ ~ { Stoge E (1997) £ 935 600 mm thick layers (after compaction).
H . R See| Deloil A~ ~oo rSIage D (1995 or 1995) £ 931 Wbrq(ory compaclion to 90% of modified proctor
3 o0 ,c;olggzi %Zzg ((/;;"’)’ on <z < Fulure foundalion droins maximum dry deasily.
g 2 ~~ S~ P .
, ~~. S~ 2 , Oullet pipe, £ 908.5m Woin Embonkment 8 Glacial till gloaoced, moisture cond:}ioned ond spreog in moximum
Zone € "~ Y n Monitors amn Lmbankmen mm thick lgyers (ofter compaction).
szl 175 ”\’\\ 179 A~ f;:'”s ec?ggar;"/gl 6-‘?5’.’7?02 Seepage Collection Pond Vibratory compaction to 90X of modified proctor
4 < S - maximum dry densily.
______ drains, see Drg. No. 16251 0,) AN Sso { £ Z, ’;gg o c Rondom filf Glacial till or other approved maleriol ploced in
ool R R e e e :..—.-::.::.:_—m_—:_—_—.ﬁ;! /] [ . -om moximum 600 mm thick layers (after compaction).
49 m =17 ) Vibralory compoction os required by the Engineer.
Bosin liner ond 47 4m N ——— [/ J cs Creloned
groundwaler drain, see . - . . . yecloned sand Ploced and spread in maximum 1.0 m thick Iayers.
s00 b Org. No. 1625.102 Orain conveyonce pipes conveyance pipe o L Vibratory compoclion os directed by the Engineer.
Seepage collors, see we?ll‘ ’&%ﬁsmaﬂ:{onng
Drg. No. 1625.102 SECTION 7o \
AN EMBANYGLENT
Scole A 8
S.0.L, Bedrock opprox. I .
[ £l 880.0m Copped for ~ Toe droin extends to Slage Ib crest
2 s | 19.33 m | — M= future exlensions <
one CPT ris pe, lyp. /.
£ 9576 t 80m | ~Stage XU (2008) & 960 § & riser pipe, ,m> T CPT pipe (Slage b crast £ o
®r g 1_.1!”5 \_’\:—“ Stoge VI (2006) £ 956 L NG ( I Bt S
Futvre —— NN (Stoge ¥ (2004) £1. 952 £ 927
aso b toe droin—= “i’p—l“\\ Stege [ (2002) £ 948 N S = _ra
— 2l N X T, S Stoge IT (2000) £ 944
- e St P N
N ou0 - Blonket droin LN o9 Cutret pipe Perimeter Embankment Prepared subgrode
- — '“\ £l 926 m Seepage Collection Pond 150 mm perf, CPI riser | \ P 4
. X\ Zone S ~ Stage E (1997) £1. 935 9 20 mm_pe o w0
§ Talings—~ _ _1_ AT AN — = Stoge B (1995 or 1996) EL 931 1 930m e Note 3 L5 N Fiter sand
& 1 > \ —Zone B8~ ~ { algel { ee Note WO\ DETAIL B
=or oe droi S = f 1. 925m NQ IPSTREAM VIEW OF
Toe  drain, Y 12 m g 71 [ /1 (" ’ Blenket drain AN L Y STAGE 16
See Detail C: Toe droin outlet pipe, ] = \ N — p— MAIN EMABNKMENT
see Deloil £/1625,102 Bedrock opprox. \ P §lg NTS.
$20 - N - £l 895.0 m PPN TN N|§
Droin Moniltoring Sump \L N T e ot &
see Seclion 4/1625.102 —mmm - T — 150 mm solid CPT
Groundwoler g conveyonce pipe
mo/;n%g , 9 150 mm perf,
SECTION 7625770 we. - L CPT pipe — — NOTES
um
PERIMETER EMBANKMENT 1. Groundwater moniloring wells to be insatiled by Others.
Scale 8
soz DETAIL ¢ 2. Perimeter Embankment slopes 2H:1V as per Main Embankment. .
10.67 m PERIMETER EMBANKMENT TOE DRAIN J. Perimeter Embankment seepoge collection pond fo be located  °
Coarse beoring layer - in the lield by the Engineer. Pipework invert elevalions may be f
(displaces soft lorings 80m adjusled in the lield by the Engineer. 3
970" if neccessary) — | 4. CPI Riser pipes lo be inslofled for extensions during future b
Zone S~ <t T (2008) £ 960 embankment raises. Stoges IV ond W will include o toe droin -
£ 95726 \ age ) & that is connecled lo existing oullel pipework. Additionol outlet 3
2 oso - N 1513 __\.___£ Stage VI (2006) £, 956 pipework lo seepage ponds will be included if required. g
N rd \\
g Tt g = ~:'—‘AW[ [Slage ¥ (2004) &1 952 :
& C,—a,y,,,gs A = SN A [SIage IZ (2002) £, 948 5
5 950" ‘/ -------- | xdore € >, [Slage IT (2000) Ei. 944 g
2 S~ =~ N ~~ z
,r:‘;.a_ > ~ ~ 6
sl I N 105 0 10 20 30 40  50m é
W ™™™ e T e S—— ——— | S
[
s
SECTION 7625770 3
SOUTH EMBANKMENT KNIGHT PIESOLD LIMITED IMPERIAL METALS CORPORATION
CONSGEEMESEEBINEERS ~ VANCOUVER, B.C.
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' ~ KOE MT. POLLEY PROJECT
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935 Stage b, £ 931 12m _
R s
930 - T Embankment foundation _
Seepqge cu(af/s required ot 7m 15_\ In—sity glociol - -~ ~ drams, see Detail A Toe drain conveyance pipe offset
spocing to finol embankment loe, 925— i (iyp. - Moin Embonkment —
os shown in Deloil & § 9201 , ;r“"/ ! seepoge collection pond ]
'\‘/-f oe Drain . g gﬁ gz”d 2 r'» Constructed basin liner -7 Zone 5 ZD Om Original ground
J conveyance pipe, lyp. Y 915 \ - / Zone 8 S5m -
G [wwons > b—
\ 9101 T e — (] d —~
¥ Embankment Foundotion
drain, yp. 905 l *—ILEm 41.4m (\/ ( £ 908 .
Drain Monitorin Glociofluvialy’ In—situ il In-situ 4l 4 Prepared subgrode, see Note 1 ! . o
G Mo Dekg’// £ glociolacustrine S ek <o Tk ] ! Drain moniloring sump
sedimenis
2= T tor t 25m ¢/
i Morker post o m ¢/c,
. SECTION 7 g see Note 8
Moin Embankment Z‘?l Foundation Preparation q
e Seepoge Collection Pond Scole B ~
I ., —1t— "Coution Buried
7 H € Exploration trench L Ppe” tope
[ Stripped ground
) E surface —\‘ —~—1Im g’er{m,g
5 7 - 300mm Lift frost protection loyer D i . S
Tie—in, /— See Note 9 6‘/7mpac£‘e/7 fla_ﬁfi. . \Z M
| see Dslail C Bosin finer, (T _ - 3 ~ 150mm Lifts compacted glacial tir ¥ Yokl —1m e
Limit of bosin liner os I min. 750 mm I ——o-——czc i -z Prepared subgrode 150 dia. HOPE see Note 3
defined by exploration thick = - - - - i { DR17 pipe— "
trenches . N7\ N7
Tie—in, ! +— Glaciol il <2m thick
see Detoil O 3 NOIES
(o Toe Drain Conveyance Pipe 1. Subgrode preporation lo comprise stripping of lopsoil
, +—— Glaciofluvial/glaciolacustrine Scale and orgonics ond removing soturoted molerials to
H I sediments establish o compelent, beoring surface for fill
! 1 /fmbankmcnl fitt Prepored A placement os directed by the Engineer.
4
' J subgrade SECTION 2 2. Three bollords required at 120° 1.0m from sump.
. e o e e = e o [ dbard\ Bollords to be 200 dio. Std. Weight steel pipe
’ / 9
N KEY PLAN ) NV Bagé”a . Ug’r Bollard, see Nole 2'\ -~ Molching precost lid filled with concrele.
5 e |
Scole A é,@f— dep_ﬁ 3 8oz. non-woven 1.0m min, — £ D A 3. AWl pipeworks lo have o minimum of Im of cover
geolextile wrap A Stripped ground ('\5‘ \ for frost protection.
Orain Gravel N [ y ] P 2 .
é " ve surfoze \\ I =l 1! ! ‘] mr:gg:;e ’6‘5’: sgp ::Iggncg{e 4. HOPE stubs and llanges to be cost into monhole.
N\ I 3 v T
TA/L £ p ! 7 gf ::gf:feddbéngsaegfr)”cemen! A 8. For Main Embankrment drain monitoring sump
Embankrnent Foundation Drain N 11 l | I.gg dia. pipe slubsoo mveﬂ[ﬂ %953 ,3 required,
- N 200 die tub t £E1. 9 red.
Select fine grained Uil backfil Scale O h Al | esiotion extonses 01 lia. pipe stub © inver requi
with 10% bentonite, ploced and e . [ ‘nsuiation ex o im 6. Fe 4 bonkment di 1 m,
compacted in max. 300mm lifts, ! . 0.5m min. ——x p below ground surfoce ,%ro l:i;/m;;g £Zbanl ,7:;U/re?ln monitering  sump
Culoffs required ol 7m spacing 150 dio. HOPE DR17 . L 1 200 dia. DR17 200 dio. pipe stub, 1 required.
lo final embankment loe. l Foundoalion drain ;’50 '7"7-”0:? 17 HOPE HOPE Outlet pipe
Minimum collar conveyance pipe rain oullel pipework, A 7. Orain monitoring sump invert elevations shown on
projection 0.5m Yo drain to. opprox. . ¢ < || _____ z-- e et Sl S Table 1 may be odjusted in the field by the Engineer.
150 dio. HOPE l monitoring To Moin embankment
DOR17 pipe CPE tee . sum collection pond 8. Buried pipework fto be covered by o berm and cleorly
{HH ? 1.0m Sump A marked bpe a line of stakes. 7
depth ikt , AW v
U/s Toe of Final Yoyl 9. Frost protection loyer lo be ploced only on right
Moin Embankment Precest manhole seclions 5"' J00mm (lyp.) abulment orea of basin liner. Not required in
0.5m into 300mm thick bose slab. L-— valley botlorn.
approx. approx. .
Reinforcement 15mm Note: See Toble 1 for
\ © 200 both ways kay elevotions é 10. All perforated pipe to have droin grovel ond
geotextile wrap, os shown on Detail A
DETAIL B . SECTION 4
Seapage Cutoff Embankment Foundation Drain Tie—in Scale D
‘ Scale D Scole C ﬁ
é Table 1 1 05 0 7 2 J 4 5
; . ) ) 450mm _ min, 150mm min ELEV. MAIN PERIMETER D BEmEs -
St »m 150 dio. OR!17 HDPE droin projection —] oieetion - EMBANKMENT | EMBANKMENT SRR )
age oe drain 1800 LD. Precost ouvllel pipe, lyp. inv. £l 909.3 a pref ! a5 4 ! 2m
150 div. perforated 150 dia, HOPE OR17. manhole s . & DR21 HDPE pipe A 907.5 924.5 C e i
'oe drain conveyonce pipe, 'ep rung, lyp. ! stub, Not
CPE pipe see Detail B for seepage [fx ¢ Y Stub see Notes 5 8 908.5 925.5 0 0 10 20 30 40 50m
culoff requirements 4 , \ 4 =TTe £ BRI J
To droin monitoring sump { _{ \ } Embedded HOPE Flon J o N of precast ¢ 909.3 926.5 4 oo 0 100 200 300 400 500. m
£ = 75mm projection 197, ¢ . manhole 0 911.5 830.5
HOPE tee HOPE stub_ond flange, 2 . DR P oes et
Stage I toe drain extension, bp. see Detoil £ DETAL F KNIGHT PIESOLD LIMITED IMPERIAL METALS CORPORATION
copped of abulment for future use HOPE Stub and Flange CONSULTING ENGINEERS ~ VANCOUVER, B.C.
Scole C
OETAL D  ODETAIL E dsoo KDE MT. POLLEY PROJECT
Toe Drain Tie—in Drain Monitoring Sump
Scale € Scale O orawn ROT/ #4L /NSD TAILINGS STORAGE FACILITY
2 JAN 18/96 [REVISIONS FOR REVIEW COMMENTS F N 'n N P PARA'"ON AND
A 1| JULY 15/95 [FROST LAYER REVISED AND NOTE 9 ADDED CHECKED OUNDA oBASlNREUNER
0 JUNE 2/95 [ISSUED FOR TENDER
DRG. WO, DESCRIPTION REV. DATE DESCRIPTION APPROVED REV. DATE DESCRIPTION APPROVED APPROVED SECTION AND DETAILS
REFERENCE DRAWINGS REVISIONS REVISIONS oale JUNE 2, 1995 [ SCALE AS SHOWN IDRG. No.510—15—01-1625,202| REV. 2
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SETTING OUT POINTS

Descriplion Point Northing Eosting
S1 | 5 818 622590 | 594 258.688
. S2 | 5 818 392402 | 594 765.778
Selling S3 | 5 818 365375 | 594 995.246
Out S¢ | 5 818 238539 | 595 240.350
Line S5 | & 818 966.983 | 596 208.866 WI5—1
(s.oL) S6 | 5819 304.035 | 595 955881 / ]
S7 | 5 819 932.340 595 066.670 oilings discharge
S8 | 5 820 025632 | 594 375.061 pipeline, laccess rood X
- Perimeter Embankment ~
Stage B Main 59 | 5 818 891.01¢4 | 596 150.000 seepoge collection pond -
Embankment € | S10 | 5 818 199.059 | 595 230.000 514}5'\
. ¢ P
Perimeter S11 |5 819 705338 | 595 404.339 / i
Embonkment € | 512 | 5 819 869.082 | 595 160,766 Stoge B (crest £l 95
Stripping S13 | 5 818 233372 | 595 392.851
Limils S14 | 5 818 696416 | 595 997.943
S15 | 5 818 828.350 | 596 066.684 S~
Main Embonkment
seepage collection
. pond
Moin Embkmnt. S19 | 5 818 461.203 | 595 790.290
Seepage 520 | 5 818 391.047 | 595 697.013 Prs
Collection S21 | 5 818 317.351 | 595 752.085 75
Pond S22 | 5 818 387.678 | 595 545590 p qr (
Recloim 523 | 5 818 743870 | 595 479.103 ’ LB
Borge C5 | 5818 856.841 | 595 365.834 3 N
Channel BC | 5 818 879.675 | 595 408.055 T
EC | 5 818 903.862 | 595 375481 Recloim barge .
PI5 | & 818 899.065 | 595 397.857 chonnel
S24 | 5 818 998.167 | 594 887.106
Cl | 5 818 523.688 | 595 775212
A 8C | 5 818 405938 | 595 887.923
£C | 5 818 393421 | 595 873,189
FIt | 5 818 399.242 | 595 880.928
€2 | 5 818 222.184 | 595 400.960
A BC | 5 818 104.704 | 595 489.320
EC | 5 818 093995 | 595 472.909
P2 | 5 818 098.801 | 595 481.472
Booljack - C3 | 5 818 096.998 | 595 273.949
Moorehead 6C | 5 818 009.797 | 595 372.894
Connector EC | 5 818 002473 | 595 241.322
Relocation FPI3 | 5 817 987.827 | 595 283.752
C4 | 5 818 225.844 | 594 248.367
BC | 5 818 333.078 | 594 283514 |
EC | 5 818 307478 | 594 171.448
Plt | 5 818 354.995 | 594 220025
LEGEND: o
GWI5=1 :
Q ~ Groundwaler moniloring well 2
ct ~ Curve No. 1 (bp.) §
&c ~ Begin Curve :
£C - &nd Curve g
PI? — Point of Intersection ; %
r . 7 E
or Curve No % —450rhm dia. cross—drain £
culverts, lyp. See Note 4 3
X v 100 50 0 100 200 300 400 500 m g
NOrES N Scale — BEPESE g
1. Setting Out Line (SOL) is the upstreom shoulder of /’A\ R =110 g
the Stoge VI embonkment. W ,’/;-"-"Lh & = 63 S
2. Stripping and cleoring required 5m beyond s e iy 74
collection ponds ond pieworks, o oo y KNIGHT PIESOLD LIMITED IMPERIAL METALS CORPORATION
. . CONSULTING ENGINEERS ~ VANCOUVER, B.C.
J.  Perimeter Embankment Seepage Collection Pond lo be d
located in the field by the Engineer, bescnen KDE/KGB MT. POLLEY PROJ ECT
4.  Number ond Iocalir;n of cms—gra/h culverls to be
determined in the field by the Engineer. ‘ oram VALY
JAN. 18/96 | REVISED SEEPAGE COLLECTION POND| TAILINGS STORAGE FACILITY
1625.211 | TAILINGS STORAGE FACILITY — TAILINGS EMBANKMENT — JULY 27/95] POINT S16 AND S17 DELETED cHECKED STAGE b TAILINGS IMPOUNDMENT
SECTIONS AND DETAILS JUNE 2/95 | ISSUED FOR TENDER i
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UNIFIED SOIL CLASSIFICATION SYSTEM UNIFIED SOIL CLASSIFICATION SYSTEM UNIFIED SOIL CLASSIFICATION SYSTEM
PROJECT: ZONE — S AND 8 PROJECT: ZONE — TOE DRAIN PROJECT: ZONE ~ PIPE SURROUND
MATERIAL —~ GLACIAL TILL MATERWL ~ FILTER SAND MATERIAL —~ DRAIN GRAVEL
GRAVEL SAND SILT GRAVEL SAND SILT GRAVEL SAND SiILY
- Y| BOULDERS |COBBLES - - : - Cl c
BOULDERS. (OB [ e | Fine  fcoorsd Medium | Fine Coarse | Medium | Fine cu Coarse | Fine  [Coorsd Medium |  Fine Coarse | Medium | Fine LAY BOULDERS |COBBLES Coarse | Fine  [Coorsd Medium |  Fine Coarse | Medium | Fine LAY
SIEVE OPENING IN INCHES US STANDARD SIEVE SIZES R SIEVE OPENING IN INCHES US STANDARD SIEVE SIZES SIEVE OPENING IN INCHES US STANDARD SIEVE SIZES
2 1r € &3 7w ¥ P P4 310 1520 30 495060 100140200 ool 2 W & 4F T v F P ¥4 810 15320 30 405060 100 140 200 2w & &y v ¥ FE £4 810 1620 30 05060 100 140 200
100 r\ | T | I T | i I Y I T I | . | I T I
3} NN i | | | I . I C \ | | | | \ | | | |
g 7 \
I \\ N N l \\\ J—Fine [I-””-[ l l l ! | \ P\ ,—-Fine Umi[ I l l | | \\ I I | I
. | ™ N Al | ] I 80 | ! LY I | ! " | \ ] i I ! I
\
I b ™ | | | | RiRNIER I | | I b IN| e dimi | | |
. I S I I I I . : | o I ! : o : \ ! I I :
Zone S N M. i
5 I coorse L/hi{«/;,\\ N I N I I 5 l | i I I I 5 [ /\ F I ! I | I
g 1 | SN ~J 1 1 £ 1 , v 1 | | g e I o7 T I I 1 1
N ~. 3 A Coorse Limit-] A
5 I ; AL [k I Lz, I ! Ll | I NN e TN ! I I I
: I zoae & 11T TSI ! ! | £ I , AW I 1 BERE I NI T T | | |
5w | Coome Limd 1| || ININ] | ! | g w | ; NRHEK I | ! £ | LA I | ! |
g j N 4 g N
€ | | | ‘\\\ ! ! | & | Coarse Lim/'[—/ |\ \ ] } | & | 1] h A ! ] | |
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MOTES g
1. No more thon 10X of Zone S moteriol sholl be g
coorser thon the Zone S Coarse limit and such
moleriol shall be liner thon the Zone B coarse 3
4mil. Zone S moterial which hos o grodation y
belween the Zone S ond 8 coarse limils sholl be KNIGHT PIESOLD LIMITED IMPERIAL METALS CORPORATION
well spaced out and sholl not form continuous CONSULTING ENGINEERS - VANCOUVER, B.C.
loyers or sizeoble lenses.
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must hove a plasticily index (P of zero. ORAWN ROT
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sot Stoge M El. 950 To Instrurnentation
( monitoring hut NOTES
960 - ————— Frezometers
—= \: ~ g 1. Piezometers are vibrating lype, RST or equivalent, connected
.7 \ - N to a reodout panel vie heavy duly direct burial coble.
950 < \ \ ~ 2. Prezometer leads ore fo be exlended lo o prefobricated moniloring
}:&/\‘ e e ~ hut located downslream of the finol embankment loe.
—E\ Toilings <z N N - O/ Embankment foce 3. A schedule required for piezomeler lypes and lead lengths
: 940 ) ?57 ,%: o will be provided in the Technicol Specificati
P
8 TYPICAL DETAIL OF SEEPAGE CUTOFF 4. Fulure survey monuments not shown. A minimum of 2
é FOR FPIEZOMETER LEADS monuments will be instolled for each embonkment raise.
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L Pressure Roting (1-Low, 2-High)
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Steel protective cop
pi ‘ n‘:r?a( Diver}ging
jezomeler i onvergir tion , section,  sechon
Piezomeler leads placed 7 650 Wide x 600 deep lrench ([;'e s ,’go ) - Ve@mg section, ! &t
and backfilled in trench excovaled m‘basm liner Qack/rlled fastened inlo pipe
similor to Section 1 with select fine grained till ond
JR— S compacled by hond, os directed. .
P LR See Section 3. Irench offset from /,"/ezome({er ;,”ds N ©h" 5 he -3
= concrele blocks. ,‘:?,p:fm,; aliow } ' N\ "C @
Stripped 4 = H ’
round < B
gurlace ’ Perforated 4 0 — ‘g 5 cl— 4 P
R 1% Select fine s J00mm min. Till g’“d; a».o'be A :
g BB screened S : A
S5y BBl wboom  § corefully ploced —— ——
Sg 058 9 over exposed lead -
SE4 e & . * A * S Alternoti _
M@ 3R Sand backfill N X Alternal 5
e N g woll
1 BH g PLAN
e [ ﬂ Plezometer tip A
N § 1L N 600 x 600 x 600 S _ 8 L L. ¢
o : 3 prrkox. Concrele N [' r % ’]
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53, S 0 C1 O
NEX .{E’ H Top: of Waler surfoce, S
§—%§ ~ %t' Basin liner A . v v r ~Walar surfoce FF
bk .: ;-‘ ] E h Cres ’ . / b _'Y-‘ '
§ §= L "( jevel
] T Glacial Til ——, — | x
de B o VR
3|5y £ : - sy
s £ X
35 B OETAL 8
] GRS Sond backlil VERTICAL SUPPORT FOR TAILINGS PIEZOMETERS SECTION 4
x NT.S.
§ § Piezometer tip PARSHALL FLUME (2 FT. SIZE), DETAIL 8/1625.215
18 FLOW MEASUREMENT FOR INFLOWS TO TAILINGS STORAGE FACILITY
<l R AREA B RUNOFF COLLECTION AND TAILINGS AREA DNERSION DITCHES
3 .g\ S5 4" x 4" Timber
L8 R marker post
§ §"’ S o 6" dio. steel pipe ond cap
K e ] Stage 1b
i =~ o1 K embonkment crest o0
8 ? Downstreom foce o b Dimensions for Parshall flume
V TS /.0, Zone 8 200] i A with throat width b.of 2 feet.
R Concrete - Co o 5096
& backlill 2 - 600 A 1524'
Q 3
S ] 7 g c 1016
DETAIL A @ i 8 1495
INSTALLATION OF PIEZOMETERS g o £ 21
IN BOREHOLES ) & oo - E 914
N.T.S. § L 610
. 200 G 914
DETAL OF H -
SURFACE MOVEMENT MONUMENT iy d ]
NTS. . I L
N T T N T R T T N 229
Flow, 0 ; ‘g;
Select fine screened il backlil X 51 3
carefully ploced olong entire 0.5 Y 76 ~
length ‘of lead — 7 Z = o
Bedding and backlill for piezometer leods 3
to comprise select fine groined il with oll Piezometer lead extended o
particles exceeding 25mm removed. Moterial olong (op of geolextile g
compocted using hond-guided vibrating Surface of prepared -
"""""" compaclors as directed. . embankment foundation N NZ N :
\ 800 Min. or £l ] o
QE [~ Orain grovel ;
TR BE S Y S PSS | ;
o +—:o o_.;t; |~ Piezometer feads / ANY/ /Q & oz Ceolextie g
R -+ Piezomeler tip 10 M 100mm dio. Perf, CPE pipe £
= Lm 1000 500 o 1000 2000 mm ;
Scale s o S e e L e e ) g
g
SECTION 1 OETAIL © 8
TYPICAL SECTION THROUGH PIEZOMETER LEAD TYPICAL PIEZOMETER INSTALLATION IN
; . KNIGHT PIESOLD LIMITED
TRENCH IN PREPARED EMBANKMENT FOUNDATION EMBANKMENT FOUNDATION ORAIN OR TOE DRAIN conNIGHT PIESOLD UMMTED | IMPERIAL METALS CORPORATION
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KNIGHT AND PIESOLD LTD.
CONSULTING ENGINEERS

| |
SYMBOLS AND TERMS USED IN THE REPORTS

SHEET 1 of 3
k ORGANIC

SILT SAND GRAVEL SO
+t++ I PR Me a4
+ + o O 244
++++'f' Qo o e ala

o 9 a sha
+++++ o © Qn e ala

The symbols may be combined to dsnote various soil combinations , the predominaaf soif

being heavier.

RELATIVE _PROPORTIONS

TERM

Trace

Some

Y or “ay”

and

ie. CLAY - silly, frace sand
means : Clay soil with 20% 0o 35X% silf

and OX fo

RANGE

o- /0%
10 - 20%
20 - 35%
35 - S50%

/0% sand

CLASSIFICATION BY PARTICLE SIZE

Boulder
Cobble
Gravel

Sand

Silt

Over 8"
3 n — 8 "

Coarse 32"-3"

Fine #4 -3/4"

_ Coarse #4 —#/0

Medjum IO — #40

Fine #40 — #200
R 200 - #0.002 mm
Finer than 0.002 mm

Clay
NOTE

Sleve sizes shown are U.S. standard

DENSITY OF SANDS

AND GRAVELS

DESCRIPTIVE TERM

RELATIVE DENSITY

STANDARD PENETRATION TEST

Very loose O-15% O - 4 Glows per foor
Loose 15 - 35% 4 - [0 Blows per foor
Medium dense 35 - 65% 10 - 30 Blows per foot
Dense 65 - 85% 30 - 50 Slows per foor
Very dsnse 85 - /00% Over 50 Blows per foot

CONSISTENCY OF CLAYS AND SILTS

. UNCONFINED COMPRESSIVE '

‘ STRENGTH N VALUE STANDARD

DESCRIPTIVE TERM o 7SF FPENETRATION TEST REMARKS
Very soft <25 « 025 Less than 2 - Can peneirale with fist
Sof? 25 - 50 025-05 2-4 - Can indent with fist
Firm 50 - 10 05 - [0 2-8 - Can penstrate with lhumb
Surr 100 - 200 L0 - 20 8-15 - Can indent with thumb
Very siirr 200 - 400 20 - 40 15 - 3o - Can indent wilh thumb-nad
Hord > 400 > 4.0 Greater than 30 - Camnot indent with Hhumb-nod

NOTES

L Relalive densily delermined by standard laboratory fests
2 N Volue - blows/fl. of ¢ /40/b. hammer falling 30in. on o 2in. O.D. split spoon
3. Unconfined compressive strength = 2 x Undrained shear slrength, C,
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“T KNIGHT PIESOLD LTD. TEST PT o
CONSULTING ENGINEERS TEST PIT LOG Zf?:r / of//
PROJECT __ /¢ Folley PROJECT NO._ /625
LOCATION OF TEST PIT_Main Larborss bsrront GROUND EL.
DATE _fay /5/45 | LOGGED BY _ZIE/HES
NOTES
S.rf?.un?two’.(er dl_eve.! D%};"}I’H GR&};—’;!C DESCRIPTIOOI\JF ANDTE%,LASSIHCATION
icu n , Al
e::(uipmgnt us:agdg.mgtc. MA -
Uitwchi 200 A g till | ToPSOl~ Dark biown [black ,mosst fomwet ST
Eveavalor i _(KT Aref SAND 1/ Th OREAMICS. §//‘7/n’$er/a
. A at comtact wilsh Till-
05 :(:):‘(;‘ GLAC/IAL TILL = woisl, bromn lo grey
_._7,_‘ T:.,L' Z.‘ brasn jaense ib!rr‘fy Aense (Goacirase
- ;’O c. " wilh d/,d/ﬁ )/ O uriconsolida ted
1o 5 SILTY SAND ot ERAUEL,
1.0 :j,*() .LI oceorSicral CoBBL L -
T 0f
196 +.
- +’,JL' <%
L5 4~ 0 ‘_)
JoY-13
T
4 o Oi..
| _j’f Foy
204075
L. {40 F
| SHELBY Ty2E LTI G ACIORIVIAL [GLACIOCACUSTRINE SEIIMENTS -
| sAMPLE" ASTEES| Atternating [agers €ineSAND/SILT) ine SHMD [
‘ Tpgl:—mg -} 4 _“':';._".': P coarse 5/77VD o [fectea 0 fﬁl/j7i7{‘h5¢' -,s‘a"‘f
| A 2. 251222 s ranning jn excavabion selow 57/:704/
. N Rl SILT [ayers Show cvidence o ”ﬁ/{
- _gwiu/fuﬂn/' o 7 overconsolidec1a97 « Ma ﬁ’//ﬂ/f/ [rqur e
n }1;’//. 7 § (o//(c}‘/'fy shelby tabe sample:
,,,,, 3.0
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/ KNIGHT PIESOLD LTD. S sme sz
CONSULTING ENGINEERS TEST PIT LOG Z/:qu-__f}/yir /
PROJECT M. [lley PROJECT NO._ /627

LOCATION OF TEST PIT

Sl Embn bty

GROUND EL.

LOGGED BY VCE/ el

DATE __Hay (5/95

35 7

NOTES
girf?;ér&cltt;csrdliev?; D%;’)TH cafggxc DESCRIPTION AND CLASSIFICATION
equipment usegdg. egt'c. OF MATERIAL
PP i v | Tolsol— Dark biown [ black, okt 0WT STy
H’mey 200 g 7z SAM0 i Tk 0(6AN{/CS~ Siighy secpa
Excavafor P contact wWith #+7//-
155 . ,
{520 GLACIAL TILL = moisl, biown 72
0'5::;?-0.*3{' /ey ~browin , mediim Avrse
Iy dnse SITYSAND crd ERFYEL,
i ;t‘o'd 04 Occasiornal (¢ o83LE -
7] A-r: z “‘
10 - Q:{ ;’
1ok
Iighiiad
{491
ICEE R
J.710'%
. _}“o‘,o
LA by :
i I*gt ;_‘ | GeAcioFtuvIa L | GLACIOL ACUSTRINE SEO/NEGITS-
20 - ‘s_;‘:.-‘;‘;.’; ’ Alternabry laygecs oF SILT)SAN O [51LT)
L0 SAND. SILT Seclions vriconso lidakds
RS Moist )y wi A mirnor See af;,wvbr/w/ﬂ\f
oo ’ oy ¢ CREE . 51{6’/‘
Sﬁﬂ}%’gwﬁ{ ' -;;_H'f—f fa 9 saomple col/ecfedd s APnSP SILT.
“btobsearm o4 A F S0 | GLACOFLUVIAL [§L FCIOULNCUSTEINE SEDLASUTE™
7’/'?5/772:’—';; S o 6rey. o b/ue 9rcy SILT [SANDY [fo
4F l—:":. CLARYEY SILT + MOI5T) Yery A #75T,
Bgd =TT UU/f(opsa//b/#/’/ . bredh <. - 0/

ollected (7PG59&-28).
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" KNIGHT PIESOLD LTD. T EHEme S
CONSULTING ENGINEERS TEST PIT LOG SHEET / ofj/'

| PROJECT__M{. - o/fey , PROJECT NO. J42¢
| LOCATION OF TEST PIT__ MHair Lmrbon boment - GROUND EL.
/ | DATE //@/5/45 LOGGED BY KL&/mirs
B NOTES

Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION

difficulty in digging, (M LOG OF MATERIAL

equipment used, etc.

: . A B+ Y| TOPSOIL= Broswn, mO/s] S/ILT7 gnz SA7/O /R
H“LC‘CA) £00 T som /azm,wc_f-
Excavelpr e

% 00| GLACIAL TILL- Moisty brown KB grey -
257 o“i’q.*: biowpy , dense o moAiam of fr7e,
[jaoecsse w0 ThApt5) S/LTy S AL
- .6 Qro! GCRWEL y Occa sioraf .
ro{3-0t COBBLE - |
NOSrmPLES . | - _O:-,}.‘*fﬁ

Tttt + | GLACIOFLUVIAL [§LACIOLACYSTIRINE SEOMENTS
i RARAS ~Fioen 2,010 3,2 ¢ WiSf/ /19/7)' ifdh/n,dfll“

To| oeerconsolidalted SILT .
e £ ~Fropm 3L k234 moist) 91y 5600\]1) SILT
357 CLAYEY SILT pery dense, Overconsofida bl -
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TEST PIT No.

Photos [-4,1-5

i

KNIGHT PIESOLD LTD. TPISME —4
CONSULTING ENGINEERS TEST PIT LOG SHEET / of /
PROJECT___m¢  Polley PROJECT NO._/¢25 |
LOCATION OF TEST PIT Muin Embankrment @ GROUND EL.
DATE _¢ct.3 /a5 LOGGED BY ___ ko0&
NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (M)
Komats g LY Topsorl - Disturbedd dark broun toblack,
PcZooLc TR Wet SILT and fine SAND i/ 1h ORGANICS.
-: J"O
Excavator --‘f-'o'-*-?.‘c?. Glacial T/l = Greyish green brown SILTY
JE- o SAND with Som-= GRAVEL and (0BBLES.
Lo 26085 moist fo wet: Medium dense to 1125,
1700 F dtnse o 2.0m. Slight scep at botlom
'+~'~.+.;C.)o" of kHil unit
e, . N
Minor Seep. li-—-— *‘Q ++ 5
= ererre | Hacio lacustrine f€mvial Secliments —
—{.';-"}fiff & C'cf)rfyc,‘?h ((fr{ browm jn terbectd ed Elre SAND
gRESags and SILT Silt is SHEE  ouerconsolidatec(.
Frie Sand lay e £ seep Sligh‘f)] yotherw|sc
. 3 LR c ok
— |Minor seep /a Sasie Mmoist.
. |Sand layers. | tH"H"'f
‘ AEEIIANEN Glaciolacustine [€luvial  Sedimenfs —
-’Eﬁfﬁf—’ﬁ Interbedded €lne SAND ornot SILT
_#ﬁffﬁ asabove. C'a/ofrf,‘s yrey/‘s/\ blue
: JYEritet A JS st€€er) siL7 layer
Yertical trench wrreiret|  and unit i ", gers
Jereryrts [carly guerconsolidla Feofs Mois &.
walls stadle. yﬁ‘;;ﬁrﬁ clearly
TR 1p< 60m




TEST PIT No.

KNIGHT PIESOLD LTD. TPaCME 5
CONSULTING ENGINEERS . TEST PIT LOG Si:éSE-T Vof )
PROJECT__ mM{. Polley PROJECT NO._162S
LOCATION OF TEST PIT_ Majn Embenkment ¢ GROUND EL.
DATE Oct3 /a5 LOGGED BY ko0&

S T 2 ‘diu]fb‘)v Plor scon” pm? S‘mj"”‘

NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (ﬂ'\)
Komertsu ¥ Topsoil — Disturbed, darx. brovn o black,
PczooLC 7 I A wet, SILT and €lne SAND wilh 0C6ANIr <
Excavetor z _a+++ Glacial Till - Creenishgiecy brown /LTy
_(\ I".'"{—'*':"OH SAND wilh Trace fSomr ERAVEL comdd
Minof seep tiom 126050l corsLeES . Moist towed. Meodium ofrmse
surface /qnof{a{ 1R af top (to Lim),dense yueryoense
Yop of hil. J-_'Q.,g;':__h: to 1:gm . Slight Seep at top o Till.
2 7__4’1‘*1‘*’4 Glacio lacustrine [€luvial Sediments —
Aftdwstl  Greenish grey brown inferbedaesd’ SILT
JEEEIE pd €ine"SAND. poist, sHEF 1o yer
Minot seepin WECFHH  Ghiffs St ishard, 0véreonsolide fod!
occ, sard ‘“3"(' 3 _Tf*ﬁ‘f" Occasiona] minor ceep in sard leyers.
—%:—'-F-F'f’*_ Glacio lacustrine [ €luvial Seclimenfs —
2 AT T kerbeddeot SILT and £ire SAND, as
Wttt L boue, Color e greyish blue. (inf
Y LR is uefysf/ff faham;; s/ /f c/mr/},
'fH:H.‘H vueiconsoliclated . Occasional midor
. 1F+++1| seep in Sand layriS:
Jertical tiench Tt H+ P /
walls stable, S _’rﬁ“*
|
ettt
T+
b hrtrat
T HH T =6.5m
7..

Phafos -6 ,1-7.
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PROJECT __ /M, Folley

LOCATION OF TEST PIT

DATE (et 3 /495

TEST PIT LOG TrAsmE "
SHEET ) of |
, PROJECT NO. 16z 5
Mern Enbonkmer E GROUND EL.
2 LOGGED BY __KD€&

Groundwater level
difficulty in digging,
equipment used, etc.

NOTES

DEPTH

(m)

DESCRIPTION AND CLASSIFICATION
OF MATERIAL

e FRE \;. ey A2 Plovsiued In ! i.)‘lU."'l

Excayator

Miror inflown
ofwafter anyg
Sard l'rann, 4
Sand!

\}f}ﬁca! trench

| Photos 1-8,1-9, 1-10.

Komatsu
pczootC

walls elable .

' ToPSOil- Distur bed

darlc biown to black

+ LA Wet SILTeand €ine SANDwith OREAN!CS -
Solsd | Glacial Till = Greenish giey brown SILTY
L+ 20 SAND wilh Yrece Some GRAVEL ond
+ COBBLES . Mo s o_wel medium
denst o dense (aTZ.Om\). Med ium
e loost’ af’ +Op0‘€ "h”v
Glaciofluvial Sedimenis — SILTY SAND . moist
RE brown, Very stif€ ) ov (frOnSolida+fo(7~m
iy Clacio €luvial Sediments —. Brown, fine to
L EE medium grained SAND. et tomoist,
SEESEENMinor dimount o4 "ranning Sand"
JEERRa .
T4+ Glaciofluvial Sediments- Bluish geey
_t'f_tt-}"k SILT and Finf SAND . /770i5f/ ver
H -ﬁ'f'}‘fti’ stif€ tohard ) overconsolidateH
:T—-i:;-{lf:‘f" OccqsiOnal SANDY IQJ?F-
FiRRALE
o
Eynasent
. _JLj-ti:r-)— Trace gravel at botlom of +rench.
- TD™= 6.0m
7
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KNIGHT PIESOLD LTD. TEST PIT No.
CONSULTING ENGINEERS TEST PIT LOG :ﬁ&?f:?
o]
PROJECT mW{. /70//17 PROJECT NO. 1625
LOCATION OF TEST PIT _Muin Embentment ¢ GROUND EL.
DATE Pet.3/45” | LOGGED BY ___KD&E
NOTES
Groundwater level GRAPHIC DESCRIPTION AND CLASSIFICATIO
arfeuty o dsse |00 oF ateia
Komatsu [t Topsoil = Disturbed  dark brown fob lack
pC200LC i :@:f*;"a':-' Wttt SILTand €ine SAND wilh ORGAN]CS.
EXcavator 128 4% f Glacia) Till- Gieenish grey browon
| 45 % SWAY SAND wilb Irace foSome &rAVEL
1008 anof COBBLES, IMojs f/mf'&{/'am /oose fo
SRR Im o dense to yery ofvnse o 2.2m. Till is
5 ﬁjf;-f overconsolidated -
24 £ '.‘_.."
‘ :~~++ Haciofiugial Sediments - Gregish blur
Slight seep. vl i Sl 1ne® SAND with trace éravel-
5 ?’—r+++ st harot, overconsolidated + mojst .
ERPUE AN o] , : :
++++++ Glaciolacustrine | fluvial Sediments —
AL Gfezish btonin very stit( tohard SILT
IH++Ht| with occasional taqer of SILTY €ine
Y ‘ﬁ‘H'H SAND, Trace CL-AY. S/ 11 andc Ia7
_T‘ﬂ"""‘f are 0vef consoliclateel
JRtfttd :
Vertical Hench 5-4:-_”;;.;11 Slhight seep at lpor unit (2,.7).
walls slzble {1t
"j"H’H"f’ TD=5"7m
6 -
7
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KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

TEST PIT No.

TEST PIT LOG TPISme -8

SHEET | of |

PROJECT e . Pot/ey

PROJECT NO. Ib25

LOCATION OF TEST PIT  Auain Embontboment €. GROUND EL.

DATE Oc‘f-g/Q{

LOGGED BY __ KDE

NOTES

GRAPHIC DESCRIPTION AND CLASSIFICATION

g'ro_undwcfer l_eve'l DEPTH
ifficulty in digging, LOG OF MATERIAL
equipment used, etc. C[n ) '
tsu Akl Jopsoil— Distulbed ofark brown toblack et
Koma To o+ + {5)‘,51;1'6‘,\0/ Eine SAND wild ORGAN I <)
PC2ootL ..,i—__l;'a‘:_
Excavator -+Og++ Glacial Till - G'(cfnishg rey  brown
l*u;_‘b-}.‘--q. SILTY SAND with Hace b some
15476700 GRANEL wnd COBBLES. Mojst , prectivs 7
180490 loose ko t1Zm, ofense foveryofense
ok 2.8m- T/l js oueltonso idatFeqd.
L. ko
EERY:
Slithsf"P- A 18RS L] Gacto €luvia) Secdimente— (Greyish blue

Uertical trench
wWollS stgbler

Photo |11, |-1L-

stit€ tohard, overconsol iclerteat ,mois¢

- 3t4t+++ N\ SILTY €ine SAND wTh tracr 6rRAVEL

Tt | Glacio lacus trine [€muial Sedimente —
H:-;—-H-f-v" Geeyish blown very stiff toharef

T siut with occasional layer of siLTYy
4 fine SAND, Trace CL-AY. "SiH and
Htt+ C]aj are ow[con.solidcr‘ffa('

D

4 tTHtHH T0=58m




KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

TEST PIT No.

TEST PIT LOG TPISME=9

SHEET | of /

PROJECT __ ML - Po lley

PROJECT NO._lezsg

142

E\

e T la

LOCATION OF TEST ﬁTﬂo/'n Emibon borpens ! Z GROUND EL.

DATE (et 4 /95 LOGGED BY __ EDE
NOTES

Groundwater level DEPTH GRA(;DG}‘HC DESCR’IF’TIONF AN%ECRLAC\SSIFICATION

difficulty in diqqi s L OF MA IAL

equi;L:ngntnusegdg.’ negtc. ()") :

TESLT | Topsoil— Disturbeod darck brown do bilack
ggn;;SOqLC 4ot Wi?SSOILT and fine Sj‘f/VD Wik OREAN/CS -
|Excavator _?f-;f{f[ | Glacial Till= Greerish grey brown SILTY

-t ol SAND with Trace f'some GRAVEL and
Ho: ¥ _:;‘r"_ COBBLES Moist fowel, Meolitimofrase
b Y| Dense at boHom of cnit -
7 '+.:'.j..f.;:
2_‘"6.".',“0"1—2 Glacial Till = ASabovt ,wiTh Som1v GRAVEL
10707 0.  andcoBBLES, Hard, Very ofense  moist,
1+ 555wt ouerconsolidateo .
3 1290 _
:H'H'*. Clacioleacustrine /rfluu/'a/ Sedrmenfs -
_++++: Gregishblue jyery sti €€ o h"_"d )
4 —H moist SILT and fy""f SAND wiTh Irace
eyident . —1—+++'-H Ouef consolidated -
l/(rh'ca/ fl(m'[\ 5 'ﬁ:g
] - .*'
| walls stable _1t+-f—1'~H
. TEEfR| TP =604
7 -
| Phobo [-15 . .
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CONSULTING ENGINEERS TEST PIT LOG 'S‘:quE’If”/gofI?
PROJECT M. Poffey PROJECT NO. 625
LOCATION OF TEST PIT Muin Emborntmert €. GROUND EL.
DATE ct- ¥ /95 LOGGED BY KOF

NOTES
S;?pncljtwqerdl.evgl DEPTH GngglC DESCRIF’TIONF AND %LASSIFICAT!ON
ifficu in di , OF MATERIAL
equipmgnt usegdg,megtc. (m‘)
Lt Topsoil - Disturbref oferk by o black,wet
,E?X;ZSZC T D4 NRILT and Cine SAND WA e pice
PO+ H Glacia) Till- Greenish grcy btown SiLTY
Excavator THev ] SAND wWith trecr to Somr GRAUEL oind
Vo COBRBLES. moist b wel, meelittm Joose ),
= -‘}_{_‘*’0_F dense, Slight seepat 15 m
- JoF s ¥ &lacial Till - Asaboue, wilh mottled 91ty blue
2__;{'.0‘:.01%4_. SANQY qunfs . \l{l\j odensec .
Lt*lo:
HH4 41| Glaciolacustrine [€luvial Sedimenfs —
”*TH:H Gtey btown jn ferlaged SILT and
1Occ. minor Serp 3‘-]~‘(’“f‘f‘1" SANDY SILT yiTh trace CLAY. SILT
0n Sardly hotrions. At ]0!31‘(3 are medium brown (0/0.{ "”“’é
_—)—-f‘ﬁ“f' SAND s gieg brown. Unitis moist,
Y {2355 g HEE | guel consoliclatedd - Occasionas
‘?{_ﬁi Minos seep or Sardy Hhor 120N
—tt,_g_ Jt_
S rEmlEs
T
(ertical french
wafls steble. ; :ﬁ""f TD =6-Om
7 -
Photos -i¢, )17, .
I1%,1-19. ]
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KNIGHT PIESOLD LTD. TEST PIT No.
CONSULTING ENGINEERS TEST PIT LOG zS?Efy; Eof ))]
PROJECT M+, Polley PROJECT NO. 1625
LOCATION OF TEST PIT_ Main Embankment @ GROUND FEL.

—

LOGGED BY _¥o&

" ertical trench

walls stasie -

| Phote 1-20-

JreH+H sti e -
-t‘f"ﬁ'f"f' st
6 rti+d| Tp=¢.2m
7 -

. NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty tm dlgdgmgt, ( \ LOG OF MATERIAL i
equipment used, etc. m ‘f
TEEETE | Topsoil- Dn T to ts
.KOma"’Sbf - 0_{_0_{, 25,\0( {ﬁ:fusrgf\]o(bdacﬁ;bfgwonzmsms .Nf T
pczooLC -_,,0;—00 G—laq;’:lf"ﬂ'll "Lg'f{fnish tey brormn SILTY SAND
409 W rac- S - S-
Excayafor S (e I N ZTJ/c?m’%i‘si.“ COBBLE
HOt0Y0 Glacial Till - As abore . wilh blue molttled
Yopard b:i i ok 235 horizons. Dense tovery dense, mois? -
otdense : 2 ’4"0}:‘0' Querconsolidated . Slight seep at topary
—’:-D*:-o-z:: boHom of wunil.
- V- s
3 JEtE N Glaciolacustrioe [ €lugial Sediments -
JHt 11| Greyish blue SILT , SILTY SAND « Mojsf,
-+*H”'H- sti € Very Stif€ . g vercorsoidated .
Occasional wet Sand seam Yo 1Ocm -

Glaciolacustrine [€fluvial Sedimente -

Moist (drier thanm Upper unitd, \)Prj

Biownish geeen jnterlagered SILT and €ire
SAND. Silt lagers are ‘muddy biown color,
Ovelconsolidated. 50n0(y layerS are gieen
btown color. Layers typically toBmm -




KNIGHT PIESOLD LTD. s e o,
CONSULTING ENGINEERS TEST PIT LOG _2:;_';{"!6;;2;
PROJECT_M. Polley PROJECT NO.__ 1625
LOCATION OF TEST PIT _ Main Embankment @ | GROUND EL.
DATE Ol -4 Jas~ | LOGGED BY ___KDE

NOTES

Phofe (-2

G'ro‘undwcger I_eve} DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
ggiaic;ﬂgntmuglegdgmeg{c (m\) LOG OF MATERIAL
Koma-(-sq -+ Topsoil = Ristur beof topsoi]l andg
o Topsoil hot 1.6 thick origrineally.
__‘._—S_Z_- .
L—i+0 Glacial Till - Greenish grey brown
15T SILTY SAND with frace to some
JT-£%| GRAVEL and CORBLES - )’)’)O/'Sf) Aense
-.‘.O‘t"'g}? o apploy-2Smanrd Ueiy olense o
3*:}.,:“‘*'—4;*_ Y.)m. Slight secep ot pottom of
T:+0p:0 +ill wunit:
{5+ 0-
| bt
|Slightseepat | L. 444-F 4
Dotomot il - :“’H""i’ Glacio Jecustyire [fluvial Sediments -
' JEHIT) Gregish blwe fogreen brown ST
54ttt and SILTY SAND. Fine, biown
T muddy SILT lagers typically Zem
|ertical trench T thick,” SILTYSAND Jasers 2to3mm:
walls stzble . é—.‘-‘lﬁ—l{"-f' Moisl, Yyery stift o haro. Quer -
Pyttt Corsolidated.
] TR = 6:3m
7_




e

gt
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Photo 1722

KNIGHT PIESOLD LTD. Tha e M.
CONSULTING ENGINEERS TEST PIT LOG SHgETmfoftf
PROJECT L., loo//-ff PROJECT NO._ 1625
LOCATION OF TEST PIT_ Main Lmbantment € GROUND EL.
DATE Oct. Y Jas LOGGED BY _kpe
NOTES |
Groundwater level DEPTH | GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (m )
PNy |- Disturbed, dark Wlown, mois t
Komatsa ij-:.{r.'-«_r-_}. Topssfz,'-r and £in r{s;—ND Srmﬂ« oﬂ&z&acgf o we :
PCZ2ooLc¢ -}'40 GClacia) Till = Gr—evnish qrey brown
Excavator +O+ SILYY SAND wiTA trace teosom-r
"33 GRAVEL and COBBLES- Moist,
+O+ Very dense, oyeiconsolidated -
Y1k |
ik
:D"Q...'O:
oty
%7
PEEEEH Glaciolacusttine [ Cluvial Sed iments -
T \Grey brown , moist SILT ane SANKY
~.~.—“§-+-, SILT: Medium sHEL to SHEE, guercorsdidated.
"”H' Asaboue, bat giey blue colof ,yeny St €F
sttty tohavdl - Moist; ouer consolidated.
. ‘l‘"l“‘f‘*: As abouve » Sediments with mote
No seeps > _,j:.fdf,ﬁ pronounced interlagering of SicTan?
| evident ‘+ SAN DY SILT- NerySst h?hqra/) mms}/
| tical trendh :I'H‘r Duticonsolidated”
Uél\ ta € 6 T_f‘:_':t_:!

TD 6. %4 m
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KNIGHT PIESOLD LTD. L
CONSULTING ENGINEERS TEST PIT LOG SHEET | of }
PROJECT Mt , Polley PROJECT NO. |42
LOCATION OF TEST PIT_fHlair Embantmrert L. GROUND EL.
DATE Ot -4 [95 LOGGED BY KDE

Photo (-2

NOTES
Groundwater level DEPTH CRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (m\
' FX2b | Topsorl- Disturbea dark Blewn moijst lewnret—
KOMC{‘}TSO) _$b:t\°.: *{_!’,Tand' (‘inch/\’N[a) wilTh Oléb'ﬁl\),lCS'
PL 2oL ¢ A0 e | Glacial Toti- Greenrsa gi<y bxin SILTY SAnD
- |Excavator . dF % F NI frace fo s’ 6RNVEL onot CodsLE S
B [ 43 Lo P0iSE o et ) el iet s oA trrs—e- Serp
- v 1:04- 1| af bothon o< 2/,
5/1'9/2 %Su,o 4.0‘ - _$O’+O-l? Glacial /1= As above, w, 73 bl Mo H oo |
Nbotw o Bl -.b;h:;zic} appearanc & Blas greyr proflles ore
' Z- _}}0 - 52?'/747 Porizoss V- Aens~ ) PossE
-5 S 0-.
_}-_‘5“—_}‘ ovcrconsolidatrd. yhott/-o ,s‘o/w/c/ g
0 £ | rerizans are Thin (Fo 2mm) we ¥
3 N :'{';‘ 0;;'.
B ]L:"'_.-.
. < ’0 ’-ol
155
QRO Glacial T///- Ascbore, braish areeralor
L‘f -+:90+.0' medrees of vnST, MOL {?pm;’ ’ 7 7 7
V1K Glaciolacustrine [Elavial Seclimenits —

Ligh! brown, moist SILT ana SANVDY
SILT, SHF to wrysh'f*(‘ (almost harar ).
Mottled appearance  pecrsbolftezm .

2| TD=6/.Zm
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KNIGHT PIESOLD LTD. TEST PIT No,
CONSULTING ENGINEERS TEST PIT LOG ’IS_':??TM(E ’:Sr
[}
PROJECT _ m¢. Po/lvly PROJECT NO.__lc¢z5
LOCATION OF TEST PIT_ Muin Emban trwrent €. GROUND EL.
DATE pct. 4 /45 | LOGGED BY __ kpe&
NOTES
G.ro_undwo§er level GRAPHIC DESCRIPTION AND C
it ove DEPTH LASSIFICATION
equi;t:ngntmugegd?mi’c. (m\ LOG OF MATERIAL
B LT - Disturbed ~
[t I A TR
| Excave tor T Ot 04| Glacial Till- Greenish 3/!7 biown SILTY SAND rvi T4
(EF o drace o Some GRANEL ond (VBB LES, Mesdiyn
| 40X loose, moist— fo et -
1@row:%| Glacial Titl- Asabove, wiTh bluishgrey
lg: 0290 mottled appearance . motfred horizons aie wet
g _;‘01,‘ o:| SAND ;k'znm- Nergdenst | moist overall-
R IR
7z G i e
- _{,_Hj—‘f‘r Glacio €luvial [lacustrine Sediments -
3- 1,_1,,'1{3’# Highly ictequlac jntermixed layers of
{5 light "brown fine (o medium SAND and
. T.{: S ?L.-’T- Unit is moisl, stiff€ 'fD\lfﬁjJ’i‘iF(-
y ‘ftgﬁ silt s 0u€/*§0nsolialcn‘rc( Se<paft
Tizaen] top of wunits
W
L A ] _"j;‘

| Some "running cond| " e ‘j'i‘ 2| Glaciofluvial [lacustline Sediments —

? 5 o \i:_r_j;%" As above , wiTh more SAND (SILTY
AAIIITE] GAND) - Sand is loose, some pockrts are
~T‘H'ﬁ"' rdbnﬁ {wakg’a”d running  Seep af-
IR LA] To of un/T’

b 4 550 P TD= 6 Im
7_

. Photo1-24, 1-25. _
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KNIGHT PIESOLD LTD. a2,
CONSULTING ENGINEERS TEST PIT LOG v SHEETM'EOf )/
PROJECT yH.Po/!e;/ PROJECT NO. 1625
LOCATION OF TEST PIT_Main Embankment € GROUND EL.
DATE Oct .4 a5 LOGGED BY __ kb&

NOTES

Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (m)
NEL R Topsoil- Disturbed Adark birown moist o uwe
ggmafsz'c “}I'T\:ﬂ‘.’ - CTLT and fime SAmID with DRLAMICS .
_Q of+ Glacial Till- évren/s/;;/ey Drown SILTY SAN D NITA
Excauu BN O #race 6RAVEL amnol €0BBLES. /M vilitt m foos+,
| e *67 moist to wet -
1RHF50| Glacial Till— Asabove, wilh bleish gre
10| mottred appearance pott ted horizont
":E.,FO':.{: are ch Sﬂ‘/VD/ 7@ Zmm- ma/Sf/
Z ;’ 0_0“ Aense o) u?/‘7 aernse- Sf\’p af b'QS’c
Te ¥ &5 of 102
4 0u-2, 9"
S <] gpm A Caike L
cep <I9P = 3" RN Glacio €luvial [lacastring Sedimtonts —
vl A'em grajned | Joose | we+
{ t . PR 5/001//)’ VAL / / 4 =
/A’Uﬂﬂhj Sard" 1ern Y savD. 5ff/o at ‘2,77 ) WA [n¥Flow
_»‘ < lgpm and rann/'nj SAND.
Ui
JReTn
135235 Glaciofluvial [lacustiine Sediments —
5 \
v_ e Ipters /affrf/ , browr1 poist STy
E _1—}':.3;: SAND [ Stiff,ovetconsolidated « Occ -
1_”’; Sand (ager [00Se andserp/ny
Total Intlow 6 vrEst
-2 gpm- IR
7—*—{;‘5;':_' Glacio fluvral JlacasSirine Sedimienfc =

Photo 2-2.,2-3,2 -t

s abouve ) more regelarly (ay =recf
ILT ong SANDY SILT. pleis?, sifE.

TD =7:0m




KNIGHT PIESOLD LTD. ESh e
CONSULTING ENGINEERS TEST PlT. LOG ;ﬁTW;EO,— ,7
PROJECT _IWH.  Poll-ey PROJECT NO. 1625
LOCATION OF TEST PIT  'Main Embantemend & GROUND EL.
DATE (ct.4 Q5 LOGGED BY ko€

NOTES
grf?unclitwcterdievet DEPTH GR':AOPCE-HC DESCRIPTION AND CLASSIFICATION
ifficulty in digging, OF MATERIAL
equipment use%? egtc. (m)
MokX'#] Topsor | — Disturbed dark hrowyr, ynosst o
"fg’"“iriffa . ++k0 Wel SILT ang frme Sanits wiih owonwde.
Excavator I7oe- V| Glacial Till= Greeniss rey Brown
B SILTY SAND witAtracd tEsom

Titl quike soff. \ 14! O" GRAVEL and COBBLES - Moist fowel,
/ A _c,')c)o‘r medium (0057 ) otens e to )i5m, Dense
- —‘-o-f.;)t.; o 2:9m, Sll?h'f" S'{t‘f)a’f 11 5m
o
T $5
v RS SN Glaciolacustrine (fluvial Sed'imrnis - In k//cyr/d
TENULAT biown , STIEE, moist SILT ardSILTY SAVD.

,;?Qﬂn)n/ Sene?” = 3 T

[V .

A2

| Pholo2-5,2-6.

s E\ GlacioEluvia) Jlacu strine Sediienfs — Brosn ,
Jofinif) \[902C, Wet sand. Setpat fop, ruaning.
o 1z el Glacio Cluvial Sediments - Bomp, o 7, SicTy
N Hbanring Sane” | T T 5n 2 \SAND and 6RAVEL
,5 / L{ AN ) . - -
| est - woker infha, 7 s M| Glaciolacustrine f€uvial Sedimionts —
|eppiot. Zgpm 411tk | Brown, jrieqgalar lagers o medium
,, R f+ S| grained, Joose wet SAND anl somre
5t SICT Wafer seeping n Sand, phich is
| Trench co/(apsity 4100 - "/(//7/7/'/77 "
I Sard lag~rs - I 1 0-577
é -
7 -
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KNIGHT PIESOLD LTD. el Mo
CONSULTING ENGINEERS TEST PIT LOG Z;Egyg—:/”i //
PROJECT _ Y- Potfvy PROJECT NO._ /62.5
LOCATION OF TEST PIT_Zin s boos trrral & GROUND EL.
DATE get 4 /75~ LOGGED BY __ kP&
NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (m)
St Topsor! - Disterb AL Prowrn, mos7- fow et
Komake PC ".’c;}%.f;’-a“. LT vt [on 2 oS ool G S 72
200 LC 2 E : :
Excava for 0L 0| Glacial Trt(~ Gremish grey biown 5i1LTY
| _i,',&"; | SMND with frace GRAVUEL anst (OBBLES.
_.~1},—_'+?{ Hoisflo welt, meciens [oose [Grm  fo /-5m
Till quife wet, "D-_'f'.’.., — : 5 : T BIis
loo)se - 10 k=0 Glacig! Ti//- Asabore, wilh bluish grey -
» 245 S F | molited appecraric €, OIST fo pret, o rclicm
=7 foose 701 Scep af basT or fY
";O/’.; 0 "{:.
. . t 5; +
 |wpatbaseof pil | 2. 5 ] lcas :
- ) S Glacioftuvial Seolrment = 4, al bton/n,
- ‘j—' Wf// Gae /ﬁih(a’/’aﬁﬂ/ SAV ,,J/é/;)f
L S - : 7 s/7
L ”Kllﬂl’f .{OM// oy O('CC-/S/ﬂﬂff/ ////7M/0/ d'é/{/ 7 ‘ /
K ! -fifff Overconsol idateed s S—WO /5 7
1575 Joose , enbire anit 1S Seapns W
| mench wetls s [T 0| Mrunning sana?  Trench sietes
| collaysing - J i collepsing
{7
o 15505 Tp=6.0m
7
| oo 2-7- ]
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KNIGHT PIESOLD LTD. TSz
CONSULTING ENGINEERS TEST PIT LOG ng / of /
PROVECT syt - Moty | PROJECT NO.__ /625
LOCATION OF TEST PIT _plajn &mbon krmenf £— | GROUND EL.
DATE _oct ¢ [as~ LOGGED BY __ xo&
NOTES '
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (lﬂ\
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