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IMPERIAL METALS CORPORATION
MT. POLLEY PROJECT

RESPONSE TO REVIEW COMMENTS
ON TAILINGS EMBANKMENT DESIGN
(REF. 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 ifalics and are discussed in the order of his

presentation.

General

The plan is to develop three pits. From environmental, volume storage and tailings
dam height considerations it is recommended that Imperial Metals be requested to~ 7 -
review in detail the potential to 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.
° 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

winfter.

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
for 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

-9- 1625/6
Association Association
\ of Consulting des Ingénieurs- January 25, 1996
i Engineers Conseils

J of Canada du Canada




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 efc., for use if unexpected events occur such as:

° dam overflow control if massive precipitation or runoff occurs;
e 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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7. /. T
pig gmjge,rn CC//:. nser‘\\\ ZONE MATERIAL TYPE PLACEMENT AND COMPACTION REQUIREMENTS
see Note J s
\\\ \ 2.0m Cooarse Beoring | Free droining durable waste Ploced and spread in moximum 1.0 m thick loyers.
970F S0L 1933 m =N Layer rock fill or coarse sondy grovel | Compoction os directed by the Engineer.
g m L Llanket droin Chimney/Toe | Filter sond Floced ond spread in maximurn 1.0 m thick loyers.
£l 957.6 C“’"g" & (2008) £1. 960 \‘! Drain Vibratory compeaction as directed by the Engineer.
9501 1.5 oo . .
3 o NN Stoge ¥ (2006) EI. 956 \ <8 p . . .
e DEEEE FEEE. gy ~ { T Ry 3 Drains Drain Gravel Ploced ond compacted as shown on the Drawings
Fulure . _<Z__., N Stage X (2004) £l 952 . /'
toe drain £ 150 mm f P k) Glacial till Ploced, moisture conditioned ond spreod in maximurm
#50r- __‘_fs‘(age £ (2002) " cPT p:}oepi_/ - Filter sand 300 mm thick loyers (afler compaction).
I A < Ny CS{oge IT (2000) El 944 - Vibralory compaclion to 95% of modified procior
g S SEIT I iy Satai Ny (5(09,,1[(;995) £, 940 DETAIL A moxirmum dry densily.
- . . ~o
E oo .. < Ny MAIN EMBANKMENT TOE DRA/ A Glacial till Ploced, moisture conditioned ond spread in moximurmn
g Toilings S~o Sso { Stoge & (1997) £1. 935 N K N 600 mm thick lgyers (ofter compaction).
3 . S - E;%};ei'b;fa,'-}?‘\\ < '/-S’Iage B (1995 or 1996) 1. 931 Vibralory compoction to 90X of modified proctor
s,y.ro ,C;olggsi %Zzg (Ilzf)’ on o 7 = <2 Future foundolion droins maximum dry densily.
4 ) Jone A ——1 S~ \‘\\ 2 Oullet pipe, EI 908.5m B Glaciol ! Ploced, moisture conditioned ond spreod in moximum
J 220’7’ g Zone € “~o s Droin Monitoring Surmp Main Embonkment 600 mm thick loyers (ofter compaction).
2 ~o S~ A ) h oty
920} i Zone S 7 175 m ™~y 172 m ™ see Seclion 4/1625.102 Seepage Collection Pond Z’ggrl:g; cggv'pgl:’(;sol{,;y lo 90X of modified proctor
Embonkment foundation ~~o <) & 91 ’
drains, see Drg. No. 1625.1 0,) Sae Sao { . 911.0m c Random filf Glacial till or other gpproved materiol placed in
—————— -—-l————rm—-——\\--——--'}—-——ql—r::;:::::::::::.:—:::_—:%:——'.: :.:.‘::?E::::.:‘::::l.:-:::\_—:ﬁ! £, 906.0m maximum 600 mm thick lgyers (a/ler compacll'on).
910 - 1.6m 49 m /] — 17 { ) Vibratory compoclion os required by the Engineer.
Basin liner ond 274 ’ - N J . . )
groundwaler drain, see Am i . . Toe droin . cs Cycloned sand Ploced ond spread in moximum 1.0 m thick layers.
DOrg. No. 1625.102 Oroin conveyonce pipes conveyance pipe Vibratory compaclion as directed by the Engineer.
00+ s ollors. see Grouvndwaler monitoring
eepage ¢ 3 well GW95-3
Org. No. 1625.102 Secow edio '\
AN EMBANKUENT
Scoke A g
Bedrock . +
SOl £ ga ofnpp 7. Capped for N Toe drain extends lo Stage Ib crest
| 19.33 m ‘ — =N tuture exlensions <
Zone S i E CPT riser pipe, lyp. S Stage Ib crest
£ 957.6 8.0m i ~Stage BT (2008) EL. 960 N ? | fff’f pipe ( 931
1. PRI
§60 - 1 _lri ~ Stage XX (2006) £l 956 A RN G = — - e Lo Db memga .
- _ Fal\ _\?A | 2 -
Future —"— \2 I Stoge ¥ (2004) £1. 952 , & 927
wol.  feg drainzE =37 “\—\‘C Stoge I7 (2002) 1. 948 . N TS e
e e DS T _z;;e_c"\ g Stoge IT (2000) £ 944
Zong L5 DA Nttt Stage I (1998) EI. 940
& Blonket droin1— N ~ oge ) Outlet pipe Perimeter Embankment Prepored subgrode
3 s —— <> ome S~ g C Stoge B (1997) £. 935 £ 926 m Seepage Collection Pond ;gz zgmsge,rn/. Cc};r riser \\
3 Tailings NP AN A Iy P Filter sand
g —~_ 7 iy {x—\ " done BN g rSIage{ B (1995 or 1996) £ 931 jfl. 930m See Note 3 A\ \\ OETAIL 8
950 |- gt e = £ | £1. 925m N UPSTREAM VIEW OF STAGE 1b
Toe droin, Vo2 r l /1 Blenket drain AN
S Dera ¢ D] N ioe aroin outiel pipe <L 4 e N MAIN EMABNKMENT
see Detoll E/1625,102 edrock opprox. \ PR £le NTS.
a0 L N . &l 895.0 m r PN ‘\ g
Drain Moniltoring Sum, \L N T et NS S
see Seclion 4/1625.102 Aty wliaeet 150 mm solid CPT
Groundwoler g conveyonce pipe
2 moanitoring S 150 mm perf,
SECTION 7625770 well GW9S-1 1= AT pipe = S— NOTES
.Om .
PERIMETER EMBANKMENT 1. Groundwater moniloring wells to be insallled by Others.
o Seale & DETAIL C 2. Perimeter Embankment slopes 2H:1V os per Main Embonkment.
! S.0.L. : ) ' 2
PERIMETER EMBANKMENT TOE DRAIN J. Perimeler Embonkment seepoge collection pond lo be located  °
Coarse bearing layer 10.67 m in the field by the Engineer. Ppework invert elevolions may be %
(disploces soft tatings 8.0m adjusted in the field by the Engineer. 3
9701 if neccessary, 4. CPI Riser pipes lo be inslofled for extensions during future 3
! embankment raises, Sloges IV ond W will include a loe droin -
£ 9576 Stoge X (2008) E1. 960 that is connected lo existing oullel pipework. Additional outlel 3
E ol A A N d ‘ Stoge ¥I (2006) £ 956 pipework lo seepage ponds will be included if required. 8
3 | ¥-2- :';\_\_TL [.S'Mge X (2004) £1. 952 .
3 Cfa inos : e N (Slage I7 (2002) £l 948 5
N L il ~ ~o 2
& 950 ‘; afone &€ Ty (Slage T (2000) Ei. 944 g
2§ S~ \\\ N < &
=== s g
geo & VR 9 5 0 10 20 Jo 40 50 m 4
A R e e e e S ] 4
N A 3
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935~ Stage b, £l 937 12m _
S g S
930 e T Z dmbankmen{ D;ow;dahon |
Seepage culoffs required of 7m 15_\ In—sity alociol - rams, see Delail A Toe drain conveyonce pipe offset
spocing to final embankment loe, 925+ tir (typ. ~ Main Embankment —
as shown in Detail B R 2 _ - , oot 7
S 9201 Stripped 2 o r seepagoe coflection pon B
p Toe Droin RS L. - Zone S 2 riginal ground
,,,,,,,,, \,/_ conveyance pipe, lyp. g 9151 ground r‘» Constructed basin Imer\ - - / Zone B 9rm 5m |
\ Y grol ZZX = 2 /
4 v T e e | —
¥ Embankment Foundotion B i 1.6m =
drain, typ. 905 l e 47.4m (E/ 908 -
Droin Monitoring Clac{aﬂuw'a//_ In—silu till In—situ il 4 Prepared subgrode, see Nole 71 ' Drain monitoring .sump
Surnp, see Deloil E glaciolocuslrine 22m thick | <2m thick 7 ] i
sediments
2% [ v 25m o/
i Morker post ot m /¢,
P SECTION 7 g see Note 8
Moin Embankment Foundation Preparation 9
l Seepoge Collection Pond -~
Scale 8 L . . .
Exploration trench ] Caulion Buried
7 T‘ *P i Pipe” tope
Stripped ground
| surface \‘ —~—1Im g’er[m, 2
see Note
] — 300mm Lift frost protection loyer A
Tig—in, See Note 9 p e Compacled glaciol P -Z &= A7\
| see Oslail C Basin finer, (T __ — P 7~3 ~ 150mm Lifts compacted glacial tin 7 POk —4 =t [Im min,
Limit of basin liner os J min, 750 mm =z - e - Prepared subgrode 150 dio. HOPE a5 % see Note J
defined by exploration thick - - - - - i - { OR17 pipe — |
trenches : NN\ N\ 1m_| §
: L . Opprox. o
Tie—in, ! \——Glacial Ull <2m thick s
see Betait 0 B o SECTION 3 N
1 voe Droin Convayance Pj 1. Subgrade preporotion to comprise slripping of lopsoil
+— Glaciolluviol/glaciolocustrine Scale e and orgenics ond removing soluroted molerials to
! I sediments estoblish o compelent, bearing surfoce for fil
‘! 1 /fmbankmcnl fift Prepored A placement os directed by the Engineer.
' J subgrade\ SECTION 2 2. Three bollords required at 120°, 1.0m from sump.
Sa  mmmem——es e = NZZNY% g Bollords to be 200 dio. Std. Weight steel pipe
N Bagiﬂa, Ug”' Bollard, see Nole 2—\ o Motching precost lid filled with concrete.
PLAN . cole
Scole A égf- ggepﬂ 8oz. non-woven 1.0m min, M £ D 3 AN pipeworks lo have o minimum of Im of cover
geotextile wrop A Stripped ground ('\5‘ \ for frost protection.
{25 Orain Gravel o [ - ] P 7. A .
surtoze ™ f | 1] ! ‘| mr:gg:;e 6‘5’: sgp "-,ggncg[e 4. HDPE stubs ond flanges lo be cast into manhole.
TR T v 34
OETAIL A g R T gf ::Z%feddb{quo;:g;’,“me”[ 5. For Moin Embankment drain monitoring sump
Embankment Foundation Drain N 11 l | é.gg dia. pipe stubs @ inverl £l. %2953 ,3 reqw;sd
- “ 7
Select fine grained till bockfill Seale O ; _J { oot ncod to 1 dia. pipe stub © invert El. 9 requir:
‘with 10X bentonite, ploced ond i, . [ ‘psulalion exten o im 6. For Perimeler Embankment drain moniloring sum,
compacted in max. 300mm Iifts. 100 dia. perforated ! ) 0.5m min — oy . below ground surface 150 dio. pioe stub. 1 requived 8 S
Culoffs required at 7m spocing 150 dia. HOPE DR17 , L 1 200 dio. DR17 200 dio. pipe stub, 1 required.
to final embankment loe. Foundolion drain ; 50 ia. . ID:? 17 HOPE HOPE Outlet pipe '
Minimumn collar conveyance pipe rain outlel pipework, A 7. Drain monitoring sump invert elevotions shown on
projection 0.5m To drain bp., opprox. E.C -~ 1L ____. Z- Jp= (6L 8 Toble 1 may be odjusted in the field by the Engineer.
150 dio. HOPE moniloring To Main embankment
DR17 pipe CPE (ee\,\ sump 1.0m Sump collection pond 8. Buried pipewrk. fo be covered by a berm and cleorly
depth :‘ , s T~ A marked by o line of stokes.

- U/s Toe of Ffinal AN T 9. frost protection loyer to be ploced only on right
0.5m l Main Embankment Precest manhole sections 5"' L{OOmm (bpo.) abutment area of basin liner. Not required in
a'pprox. opprox into 300mm thick bose slob. - valley bottorn.

’ CPE pipe Reinforcement 15mm Note: See Table 1 for
\ © 200 both ways key elevotions 10. ;Zo ?eer{c;ralerc;pplpe (0/7 have de,Z( g/raAve/ ond
xtile wrap, os shown on il
, DETAIL B OETAL ¢ SECTION 4
‘ Seepage Culoff Embankment Foundation Drain Tie—in Scale D
‘ cale D Scole C f
é Table 1 1 05 0 7 2 3 4 5
. ' ) ) 450mm_min, 150mm i, EEV] MmN PERIMETER D e m
Stove Ib toe drai 150 dio. DR17 HDPE drain projection - rojection EMBANKMENT | EMBANKMENT DU —.
o oge 1b tos driain 1800 1D. Precast outlst pipe, typ. inv. EI. 909.3 ‘_l_. o | P ! 05 0 ) 2m
150 dio. perforoted [ I s e pive, A manhole Step rung, 4p, & OR21 HOPE pipe 4 907.5 924.5 C CErEr '
CPE pipe :: see Deloi! ? for seepoge 8 g and'é' 8 908.5 925.5 le-- --0 10 20 Jo 40 50 m
= culoff requirements 4 , \ 4 =TT £ BEroy i
To droin monitoring sump { L s ’ Ebedded HOPE Fian J , N Woll of precost A 909.3 926.5 p Iaf- . -0 100 200 300 400 500 m
_C = B= 75mm projection 19 _7.* ¢ L manhole 0 911.5 930.5
HOPE tee HOPE stub_ond flonge, ig’; ‘;(;D Of21 HORE uttet
Stage I toe drain extension, P see Detol £ DETAL F KNIGHT PIESOLD LIMITED IMPERIAL METALS CORPORATION
copped of abutment for future use HOPE Stub and Flange CONSULTING ENGINEERS ~ VANCOUVER, B.C.
Scole €
OETAL D _OETAL € —— MT. POLLEY PROJECT
Toe Droin Tie—in Drain Monitoring Sump
Scale ¢ Scale O o ROT/ #4L /NSD TAILINGS STORAGE FACILITY
2 JAN 18/96 [REVISIONS FOR REVIEW COMMENTS N 'n P PARA'"ON AND
A 1 | JULY 15/95 [FROST LAYER REVISED AND NOTE 9 AODED CHECKED FOUNDA OB':SNREUNER
0 JUNE 2/95 NISSUED FOR TENDER
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N
\ Polley Loke
SETTING OUT POINTS .
Descriplion Point Northing Eosting o("a
S1 | 5 818 622.590 | 594 258.6588 |*
. 52 | 5 818 392.402 | 594 765.778 2
Setting 53 | 5 818 365375 | 594 995.246 7625277
Out S¢ | 5 818 238.539 | 595 240.350 y
Line S5 | 5 818 966.953 | 596 208.866 X OIS 1
(s.oL) S6 | 5 819 304.035 | 595 955.881 A 4 .
S7 | 5 819 932.340 | 595 066.670 ailings discharge
S8 5 820 025.632 594 375.061 y pipelne, laccess rood
- -‘{)0 Perimeter Embankment 7
Stage B Main S9 | 5 818 891.01¢4 | 596 150.000 o seepage collection pond
Embankment € | S10 | 5 818 199.059 | 595 230.000 RS -
. Perimeter” Embankmen
Perimeter S11 | 5 819 705338 | 595 404.339 / t £
Embankment € | S12 | 5 819 869.082 | 595 160.766 Stoge Ib \crest £1. 93
Stripping S13 | 5 818 233372 | 595 392.851
Lirmils S14 | § 818 696416 | 595 997.943
S15 | 5 818 828.350 | 596 066.684
Main Embankment
seepage collection
- pond
Moin Embkmnt. | $19 | § 818 261.203 | 595 790.290
Seepage 520 | 5 818 391.047 | 595 697.013
Collection S21 | 5 818 317351 | 595 752.085
Pond S22 | 5 818 387.678 | 595 545.590
Recloim S23 | 5 818 743870 | 595 479.103
Barge C5 | 5 818 856.841 | 595 365.834
Chonnel BC | 5 818 879.675 | 595 408.055
EC | 5 818 903.862 | 595 375481 Recloim barge
FI5 | 5 818 899.065 | 595 397.857 channel
S24 | 5 818 998.167 | 594 887.106
C1 | 5 818 523688 | 595 775212
A 8C | 5 818 405938 | 595 887.923
EC | 5 818 393.421 | 595 873.189
FIl | 5 818 399.242 | 595 880.928
C2 | 5 818 222184 | 595 400.960
A BC | 5 818 104.704 | 595 489.320
EC | 5 818 093995 | 595 472.909
FPI2 | § 818 098.801 | 595 481.472
Booljock — C3 | 5 818 096.9958 | 595 273949
Moorehead BC | 5 818 009.797 | 595 322.894
Connector EC | 5 818 002473 | 595 241.322
Relocation FI3 | 5 817 987.827 | 595 283.752
C4 | 5 818 228.844 | 594 248.367
BC | 5 818 333.078 | 594 283.514 |
EC | 5 818 307.478 | 594 171.448
FPl4 | 5 818 354.995 | 594 220.025
LEGEND: °
GHI5—1 :
Q ~ Groundwaler monitoring well g
ct ~ Curve No. 1 (bp.) ;
&c ~ Begin Curve :
£C - £nd Curve £
P — Point of Inlersection %
for Curve No. 1 Va 450rhm dia. cross~drain, g
culverts, typ. Note g
L7 cuvers e see Mo 10050 0 100 200 300 400 S00m @ &
NOTES z Scale s g
1. Setling Out Line (SOL) is the upstreom shoulder of R =110 g
the Stoge VI embonkment. & = 63 3
2. Strippir d cleori red Sm beyond
R A ”,f’o,,ds‘ZZ',}gpg‘,’Z,‘,”o,ks_ yond seepage cogNlSi:‘l;NﬂggLDv Ukmc IMPERIAL METALS CORPORATION
. . ULTIN | - VANCO .C.
3. Perimeler Embankment Seepage Collection Pond lo be o
- located in the field by the Engineer. sesoNED  KDE /KGB MT, POLLEY PROJ ECT
4. Number ond Iocalic;n of cross—:”rain culverts to be
determined in the field by the Engineer. ’ o VIAL/VY
JAN. 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
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UNIFIED SOIL CLASSIFICATION SYSTEM UNIFIED SOIL CLASSIFICATION SYSTEM UNIFIED SOIL CLASSIFICATION SYSTEM
PROJECT: JZONE — S AND 8 PROJECT: ZONE — TOE DRAIN PROJECT: JONE -~ PIPE SURROUND
MATERIAL ~ GLACAL DL MATERIAL — FILTER SAND MATERIAL —~ DRAIN GRAVEL
GRAVEL SAND SILT GRAVEL SAND SILT GRAVEL SAND SILT
BOLES 4 BOULDERS |COBBLES c BOULDE c
BOULDERS €0 Coorse | Fine  ICoorse Medium |  Fine Coarse | Medium | Fine CLA Cocrse | Fine  [Coorsq Medium |  Fine Coarse | Medium | Fine LAY RS |COBBES I oree ] Fine [Coorsd Medium |  Fine Coorse | Medium | Fine LAY
SIEVE OPENING IN INCHES US STANDARD SIEVE SIZES . SIEVE .OPENING iN INQ:ES US STANDARD SIEVE SIZES SIEVE OPENING IN INCHES US STANDARD SIEVE SI2ES
b 2 E & £F r m T E T ¥4 B10 1520 30 405060 100140200 ool 25 F & €3 T o F F & T4 810 15 20 30 40 5060 100 140200 20 17 & &3 rW v U P8 ¥4 810 1620 30 405060 100140200
I\ N ‘-I.\\ T | ! I 1 | T | I I I \ | 1 I ]
3} NN il | | | | . | L \ | | | | 'EA | | | |
s )
I \NJ N N l \\\J J—Fine Limit l l l ! | \ P\ AtFine Limit I | l | | \ I I | I
" i 3 N < | | 1 80 ! ! LY | | ! " | \ LY i I ! |
| L+ N | I I | | N I I I ! M| N Lfine Limir | | |
s I N A 1 I : I & I : N I I : g | M i ! I -
Zone S N .
: Zoe S b NN {1 TR ] ! ] s I | SR | | Ul s | R | | | |
g ® ] | 8N 1 N ! ! & T , I I ! r g t W i f 1 N
N N \ \ $ L \
B I , R Ik I L e, I ! il | I L] E, Goarse Limit 71 1N I ! ! I
: I zone & 1111 1 TNIN I | | : I , AR I I BRRE I NIINEE | | |
. ! Coorse timit| | | WON || | | | I P I ; NI I | ! 5 . I AN L I ! !
g ' N & 2 -
H I | | L] I | g I coarse otV | 1M ] | 1 I ! 8 | RININRE | | |
| ) ! N\l ! ! 3 ! | I A L I 1 30 ' ! \ | ' 1 1
30 T I T AN T T et T v T \ F T T T T \ i T T 1
| | ! N I I ~ | ! ! N | | ; I vl ! ! |
b I I I T T T ? I ! TN T TN I i 0 T TIIINTTIN T T | T
w I | I | I I o | ! I NN ! | N I I AL I I |
| | | I I | [ ! I ENER | | | | \ I | [ I
! 1 ! ! | L 0 L L | N ! L L 1t | ! ! ]
“ 500 300 200 100 50 3 20 10 50 30 20 1.0 05 0.3 02 0.t 05 03 02 o 005 003 .002 001 500 oG 200 100 5 30 20 10 50 30 20 1.0 0% 03 02 0.1 05 .03 02 01 005 .003.002 .00t V800 300 200 100 50 X 20 10 50 30 20 1.0 05 03 02 0.t 05 .03 .02 ot 005 .003 .002 001
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MOTES g
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coorser thon the Zene S Coorse Limit ond such
moleriol shall be finer than the Zone B coorse 3
timit. Zone S molerial which hos a grodalion ;
betwean the Zone S and & coarsa lmits shal be KNIGHT PIESOLD LIMITED IMPERIAL METALS CORPORATION
well spaced out and sholl not form conlinuous CONSULTING ENGINEERS — VANCOUVER, 8.C.
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sot Stoge M El. 950 To Instrurnentation
e ( monitoring hut NOTES
960 - va R S Frezometers
e, — \} -~ g 1. Piezometers are vibraling lype, RST or equivalenl, connected
.~ \ —C N to a reodout panel vie heavy duly direct burial cable.
950 < \ N 2. Piezorneler leads ore to be exlended lo o prefobricated moniloring
}/ A AN hut located downstream of the finol embankment loe.
:E\_ Tailings < N &/5 Embankment foce J. A schedule required for piezomeler lypes and lead lengths
N ) ?57 ,%: — will be provided in the Technical Specitications.
P
2 TYPICAL DETAIL OF SEEPAGE CUTOFF 4. Future survey monuments nol shown. A minimum of 2
é s FOR PIEZOMETER LEADS monuments will be instolled for eoch embonkment raise.
3 930 B81-PET1-03 Scole B
A
2-~PE2~03 _j-’ ~
920 Zone S ; ~ o
9 L & T T =
. %[i B1-PE1-01 B1-PE1-02
A
910~ HE 82-PE2-02 LEGEND
Plane 1O. (4, B elc.)
R A FPLANE 8 ————Areo (0-Toilings, 1-Droin, 2~Embankment)
B2-PE2-01 Scole 8 AQ-PE1~01—Number 1D,
b Pressure Rating (1-Low, 2-High)
Type of Inslrumentation (PE-PFiezomeler electric,
SM-Survey Monument)
S0l (- Stege T £1. 960 AO-PE2-01 g Toilings mass piezometer
960 r 2 _____ T T X AI-PEI-01p  Empankment foundation drain and foe
= P L W - droin piezometer
< AN ~ T
950 - < \\ N ~ AZ-FEZ o’A Embank ¢ foundation and fill piezometer
'?’ —_ e
~ ( —&/V QT\_ A AZ-SM=01 &> Embonkment survey monument
g e - T .
: 940 |- Toilings ﬁ %_ =N Stege B &L 931 I\ Future Piezometers
S VA —g’ \ \ A ~
S RNNVAN . - ~
E P Toe drain ~ >~
3 9or ~ o ~ - -
AI-PE1-03 2 T~ ~ .
920 L A _J 2 aA2~FE2~ ~ - ~ -
AO-PE2-01 Zone B ~ ~ To Moin Embankment
A Zone S ’ ™~ ~ _seepage colfection pond
grol . gJ'i AI-PET-01 T *a1-PE1-02 © o
fg e
Sroin 8= A2-PE2-02
Monforing
Sump R A
Az-rE2-01 PLANE A
Scale 8
. SOL Stage XU El. 960
Toe drain 960
el pi — _—
oullet pipes __—_______/_/ AN
“— VAN O
950 ( s \ “‘\T N 4
—_ ~ L
7 \ A
~ N —— o —
& 940 Toilings < N ~.
> el __/'2 \ \ ~ ~
g ) 7 A*___ .Q\ SIagebE\l.QJl
R Toe drain ~ ~
& 90 T o~ AN
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910 flg H—a
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Steel proteclive cop
n‘m{)al Dlvw;gmg
Piezometer lip Converging section , section  seclion
Piezomeler leads ploced 7 650 Wide x 600 deep lrench (oo VW-2100) M 8 3 3
ond backfilled in trench excavaled m‘basm liner Qack/rlled fastened inlo pipe
simitar to Section 1 with 53’[3:0{ gnehgramed Z/’ a,{,gd
T s compac  hond, as directed. .
oL TR St See Section J. Irench offset from Z':;:?e;:’ a;,?:s N ©"" n h:@ -3
concrele blocks. for siroin FY——.Y——Y_— > DC
M ’::LJ'
Stripped 4 “\g\q B 4
round + % » o
gurlace Perforated 4 D - & b cl— 4 P
. = Select fine S 3 o §[ dia. M
<l ..:s screened S Mm’/; min, i eel pipe / L |
35y 3 G backfil g carslully ploced
S R over exposed lead A * >
SELE & . A T atermotive 45° _
N@ e Sand backfil N 3 wing ol
kK N PLAN
g I FPiezometer lip A
N § X 600 x 600 x 600 S 8 ‘ ¢
-~ S ] approx. Concrele a
g R block
T) o
9 '.T: .{E’ Top: of Waoler surfoce, S
-Sﬁb§ ~ / Bosin liner - ( Water surfoce FF
532 2o
gl&s
@, - " X
X r Glacial Tl —— L
8|2 TR
355
8 §m OETAIL B
g Sand backfil VERTICAL SUPPORT FOR TAILINGS PIEZOMETERS SECTION 4
H NS
SN Piezometer ti PARSHALL FLUME (2 FT. SIZE), DETAIL B/1625.215
i s . : FLOW MEASUREMENT FOR INFLOWS TO TAILINGS STORAGE FACILITY
Je AREA B RUNOFF COLLECTION AND TAILINGS AREA DIVERSION DITCHES
§ Ty 4" x 4" Timber
L8 marker post
§ &° o 6" dia. steel pipr and cop
K N Stoge 1b
~ o ( embonkmen! crest s00
3 ? ] [ A T Dimensions for Parshall flume
v e fgg";:;:”é" foce 700 i b T with throot width beof 2 feet.
JERJAY : : : : : : - :
A Concrele A B €09.6
g \ backlill 2 -~ 600|- ol T A 1524
S ] 7 § Upper head by~ -~ 1 1016
DETAIL A Y s S e : B 1435
INSTALLATION OF PIEZOMETERS § o ¢ i
IN BOREHOLES & 0| E 914
N.T.S. § L 610
. 200|.. G 914
DETAL OF H -
SURFACE MOVEMENT MONUMENT Sy K 2
N.T.S. . I L L
760306 Foo0 400 500 600 700 500 900 1600 N 229
FLOW, O [ 1854
R 508
Select fine screened till backfill :{‘ ?; 2
carefully ploced olong entire 0.5m 3 ~
length of lead - e oo 3
Bedding ond backfill for piezomeler leads _ .
to comprise select fine groined lil with ol g > Fiezomsler lead extended 8
porlicles exceeding 25mm removed. Moterial 9 i olong (op of geolextile $
compacted using hond-guided vibroting Surface of prepared S i 3
"""""" compoclors os directed. . embankment foundation NZ N e ;
600 Min. or il L \ <
& " N orain grovel -
T N 2
SRY T WS 7 | TRY N g
3 9 —T .y ) ~—~——& oz. Geolexlile 2
o0 e " Piezometer feads ]
N Fl AT / £
N ~ 0+ Piezometer tp ~—— 100mm dio. Perf, CPE pipe €
= 1000 500 o 1000 2000 mm E
Scole o o e L, ) g
SECTION 1 OETAL © 8
TYPICAL SECTION THROUGH PIEZOMETER LEAD TYPICAL PIEZOMETER INSTALLATION IN KNIGHT PIESOLD LIMITED
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KNIGHT AND PIESOLD LTD. | oypBOI S AND TERMS USED IN THE REPORTS

CONSULTING ENGINEERS

SHEET l of 3
K ORGANIC

SILT SAND GRAVEL SOIL

T PSERE o 503 oo
+ + IR os O s

++++'t' R .' .'. Q o Q e ala
: el o ° a sl

+++++ AN { 9 © Qn e a4

The symbols may be combined fo denore various sofl combinations , the predormninant soil
being heovier.

RELATIVE PFPROPORTIONS CLASSIFICATION BY PARTICLE SIZE
TERM RANGE Boulder Over 8"
Cobble 3"-8"
Trace o- /0% Grovel -
Coarse 34"-3"
Some 10 - 20% Fine 44 -3/4"
rl A rrs re r” ‘ Sand -
¥y or ey 20 - 35%  Coarse #4 —#/0
Medjum IO — #40
and 35 - 50X Fine #40 — #200
Sitt #200 -- ¥0.002 mm

ie. CLAY - silty, Irace sand Clay Finer than 0.002 mm
means : Clay soil with 20% o 35X sift| NOTE

and OX to /0% sand 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 GBlows per rfoot
Loose 15 - 35% 4 - |0 Blows per foot
Medium dense 35 - 65% 10 - 30 Blows per fooft
Dense . 65 - 85% 30 ~ 50 Slows per foor |

Very dense 85 - 100% Over 50 Blows per foot

CONSISTENCY OF CLAYS AND SILTS
UNCONFINED COMFPRESSIVE

STRENGTH N VALUE STANDARD
DES CR/PT/ VE TERM &Fa s PENETRATION TEST REMARKS
Very sof? <25 « 025 Less than 2 - Can penelrale with fist
Sorf 25 - 50 025-05 2- 4 - Can indent with fist
Firm 50 - 1oV o5 -0 g -8 - Can penelrate with lhumb
SHIT /00 -200 | O - 20 8-15 - Can indent with thumb
Very stiff 200 - 400 20 - 40 /15 - 30 - Can indent with thumb=-nail

Hard > 400 > 4.0 Greater than 30 - Camot indent with thumb-nod
NOTES '
L Relalive densily determined by sfandard laborafory rlests
2 N Volue - blows/fl. of o /40/b. hammer falling 30in. on g 2in. O.D. spli! spoon
3. Unconfined compressive sirength = 2 x Undrained shear strength, C,
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= TEST PIT No.
L KNIGHT PIESOLD LTD. TPISME =]
CONSULTING ENGINEERS TEST PIT LOG SHEET / of /

PROJECT /W . Falley

PROJECT NO.__ /625

LOCATION OF TEST PIT _Maiy Larbons bssron?

GROUND EL.

DATE _Hay/5/45

LOGGED BY ZOE/HES

Fil-

NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, (n) LOG OF MATERIAL
equipment used, etc.
L 00 A iyl | ToPSOH~ Dark btown Jblack  moist tomwed ST
Hé‘ma:j é’ 3l 1[1— arel SAND 1w/ Th OREANICS . SlishlScep
ycavator T30 aft contack wilh Till-
i e,
05 ’:.."«2.:(;'..’-‘ GLACIAL TILL = woisl, dromn /oy/fy
..._;y_: (1.4“ ::‘ A(Q/Jn ja’l’/ISI‘ ib(lr‘fy dfﬂjt [I‘ﬂ(//a.ff
4 O - * wilh d/,d/ﬁ )/ O urrconsolida ted
. g .*.‘0’. - SILTY SAND ardt CRAVEL,
o g . T ~
1.0 ‘j;w,'l b occorS/cral CoBBLE -
40t
{06+
AR
L5 4~ 0.
. "«i:‘*' s
1< 0‘_\05
IR
204075 "
, 440 F
| SHELBY Ty8E LRI G ACIORBIVIAL [GtACI0CACUSTRINE SEXMENTS -
| sAmMPLE” - ’;’{I LYo\ Atternating [ayers €ineSAND/SILT) ine sano /
TeeATME —) 4 NI coarse SAND o ffeckea’ [nshelby fube . S
. A 7. 25 el s ramnning 10 exca valhon pelow glacsa

_ fv// SILT [ayers S'ﬁa;‘/{(./,'a’(/.(f' 0’_7" A/’/
Owermnsa//a(d/y?',ﬂn . Matrials [rqur vl ¢34

/b}, fabe 5am/)/r»
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" KNIGHT PIESOLD LTD. ) ST
CONSULTING ENGINEERS TEST PIT LOG 737:?; ,,/7 EO:-/L
e /W‘,Q//q PROJECT NO._ /827

LOCATION OF TEST PIT

S Embn bty

GROUND EL.

LOGGED BY WM& /755

DATE __Hay /5/95

35 7

NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
ggz:i;%tgnénu:;gdg‘mg& . () LOG OF MATERIAL
Hiiachi 200 i -—K: ‘; T0ASOIL— Jark Yiown [ black, rroisi ovweT S)LTord

§ = SN 13 Th OZEANICS - 51iHT Secp
Excavafor :*0*' 2 contact With 17//- 7 7
kg
. 'f’“b‘f'of GLACIAL TILL = mossl, brown 712
0'5: %’DK 414 'érawq y; Y Avnse
150k, donse SITYSAND aprd EXTFVES,
- +00 b Occasioral CoE3LE -
7] lr'- z “‘
110 - Qg;
et
Ighrias
149 Tx
R I
4. ;L{ 0%
Bk 0.}0 Do :
i E: ; T GLACIOFLUVIAL [ GLACIOLACUSTRINE SEINGITS-
W LIITINE fna by (ayees of SILT)SAM O [5ILT)
= R ’r SANM Dy SILT S{'rﬁ'an: OVreonso lidatrd s
- "”"-_:::‘r'.?i*.* Moist s wiTh minor see, af;,On/br/;w/}uf
18 i eanes B LA Mieatrun a#rse Vesdense . Stels,
s‘%‘ﬁm O{Ié’e{ . +;_H—f—+ 49 sample colfecfod fr Hense SILT.
“brbremplr 150k GLACLOFLUVIL [5L ff CrOLNCUSTEINE S ED LA GUTS™
THCTIE -2 B . __1';7"‘:.‘-‘ - (5’/'67, 2 b/ue 9rcy SILT /SANLY [foo
4F = CLARYEY SILT + M0/ 57, Yrry A#n8%,
gl Quereonsolidetrd . breb stbm /2

o2 efed (7PE5916-2 8.
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" KNIGHT PIESOLD LTD.

CONSULTING ENGINEERS

@ TEST PIT No.
TEST PIT LOG TRGINE =3
SHEET /7 of /

PROJECT __1{ - Bolfey

PROJECT NO._ /62§~

LOCATION OF TEST PIT

Hair é}ﬂéa/r bment -

GROUND EL.

LOGGED BY Kl /s>

DATE //4:5/ /5/485

NOTES

Groundwater level DEPTH
difficulty in digging, (M)
equipment used, etc.

DESCRIPTION AND CLASSIFICATION

OF MATERIAL

H;\‘c«cf\ 1 200
Excavetor

NO S ATMIPLES -

| TOPS0IL - Biown, mO/S7 SILT gaaz SAT/KO A /2

somre OR6ANICS.

prowhl
[inneesse W
Qrol ERAVEL , Ofca S/O7a /

GLACIAL TILL- MoisTy brown ,97,,7-
dense o mediam of tnses

TR AeplB) SILTY S VD

COBBLE -

GLACIOFLUVIAL [6LACIO LALUSTIRINE SEOIMENTCS
~Fioen 23,010 32V moist, lishl brown plense
overeopcolidated SILT

~Fiom 3L ko 3u: moist) 9%y
CLAYEY SILT (very dense, Orerconsoficlateot -

biowiny SILT fo
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TEST PIT No.

KNIGHT PIESOLD LTD. TPISME — 4
CONSULTING ENGINEERS TESTV PIT LOG SHEET / of J
PROJECT__ ¢ Polley PROJECT NO._/é25 |
LOCATION OF TEST PIT_Main Embankrment (. GROUND EL.
DATE _gct.3 /4% LOGGED BY ___ ko0&
NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (M)
Komatsg 4360 Topsorl = Distun bed dark broan roblack,
Pc zooLc ooy wWet SILT and fine SAND wyiTh ORGANICS.
Toron
Excayator —PO"‘”C; Glacial T/l = Greyish green brown SILTY
‘J+ ._--_f‘.a': SAND w;Th Som-= 6— AVEL o~ (OBBLES.
1028 ] poist to wet - Medium dense fo 1125m,
{705 dense fo 2.0m . Slight scep at botlom
++0° of Hil unit
i TP SRS
M;norseep. li____ 1 *‘Q ++ 5
§ S erii | Glacio lacustrine [fuvial Secimenfs —
—*‘f‘“"ﬁ: “ C'c?myc.‘?h ((fr/\ rowmn  jnterbeotd edd Eire SAND
gROSI095 and SILTY Silt s st€€ ) overconsolidate.
BT ER A Sand lager £ seep slightly jotherwise
. 3 o R Lok
AMinor se<p ja EErTEE Mmoist.
_ |Snd layers. | "H"”'”
1 —”HHH Glaciolacustine [€lyvial Sedimenit —
“4 -Efzfﬁ;f:fﬁ Interbedded €Clne SAND orof SILT,
_Hﬁ»fﬁ asabove. C'a/ofrﬂ{;‘s geeyis A blue
: REZoS 0SS A jS sTi€€er ] SiL7 layer
Jerbical trench irarrres| ond antt Y 775
Jrrerts orly ouerconsolidla frofs pois €.
walls stable. _-}r:;.»::rﬁ clear 7
irredsay
¢ ’Wﬁ* b= 6-0m
7
Photos 1-4,1-5 -




KNIGHT PIESOLD LTD. Toaem & &
CONSULTING ENGINEERS : TEST PIT LOG SHEET 1 of /
PROJECT mH4. Pol(fc/ PROJECT NO. 1625
LOCATION OF TEST PIT_ Majn Embeankmeni ¢ GROUND EL.
DATE Oct3 /a5 LOGGED BY _ kogs
NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (ﬂ'\) '
et Y8 Topsoil — Disturbed, darx btosn o black
PKg;ooioé s “%ﬁj{«; ch{—) SILT and €fne SAND wilh OC6ANICS’
Excavator = i a+++ Glacial Till— Greenishgiey brown §/LTY
Iy I__{—O;. SAND wilh trace hoSomr 6RAVEL crrd
M}hOl Sff? ‘OM{ _:{:O_'_'Ei--c‘).: COBRLES , mO/'Sf /LOWC'lf M(o//um A rrse
surface /gmoxt{a | Fo- ke a‘f“f'ap(f'b Limd ,dense J‘O\rffyoh‘nSC
}-o? of hil. __+Q+.~*- to Lhgm . 5!:"3:’44‘ Seep at top o€ Till.
2 7__4'1‘*1‘*’4 Glacio lacustrine [€luvial Sediments —
dtttwFH  Greenish rey brown jatferbedaes SILT

RERELN  Jag fine SAND. moist, sHEE 1o ver.
WETCEE  opiff St ishard, 0vérconsolida fed!

Minol see In AT R - . j
P 3 JEEETTF| Occasional wminor seep in sand leyers.

occ, sard layef'

LI

T e e L.

*fj:*,*, Tt Glacio lacuslrine [€luvial Sedimenfs —
H 2 ;Hﬁ’ Interbeddeot SILT ancd {ine SAND, as
above, C(olor /< greyish blue. lUn/f
| “H‘Lﬁf is uefysf/ff f’D/)a/a;; s/ /f c/mr/},
_%ﬂﬁﬁ gueiconsoliclated . Occasional midor
\ertical tiench [FHH | seep Jo Sand [ayrrs’

_t:t,.. SCTARN .
walls stable ., ) JrEveTa

+HH+++

ettt

T+
b Rt it

Wrtt#H D 6.5m

i e W ‘diu]fb‘)v Pt scon" 1=1 ST
i

| protos 1=¢,1-7-




KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

TEST PIT No,

TEST PIT LOG TPASME —&

SHEET ) of |

o TRE VeopraiA? Plovsoes 1ol Ssrpie—

PROJECT __ /M, Po//f/ L PROJECT NO._1625
LOCATION OF TEST PIT_ Mewn &nbonkmarf £ GROUND EL.
DATE _(Jct3/45 LOGGED BY __KD€&
NOTES ,
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (m>
omatsu JeEF e 2l Topsoil= Disturbed odark brown to black
é(,ZOOLC : ‘ ch+ SILT aand €ine SANDwith OR&ANICS
ator s\ Glacial Till= Greenish grey brown S 1Ty
BxcaJ L sAaND wiTh Yrece 350;71’):' GR2AVEL and
cOBBLES s moist to_wed meedium
denst o dense (aer.Om\). Med ium
loose at topo€ Hils
’_Z‘ 7 3
/M,'m,ri/\f/ou - Ei | Glaciofluvial Sec{}maﬁs—-SH/T‘/ 5/"\'ND7 moist
ofwater ang 33058 brown, \ery stif€ ) overconsolidated’s
Sard,”/‘aﬂnihj vt rlacio €luvial Sediments = Brown, fine to
Sand! sy medium grained SAND. Wet tomoist,
; minor omount 0+ "/‘unninj Setnd "'
RS S - Bl
T+t Glaciot luvial Sediments - uish gee
Tettadk] SILT and fine SAND . /770/'57‘, \}\’/‘j y
H --{-—f'f’}t’-f"‘i’ sti €€ tohavd ) overconsolidateM -
j‘:f'-{*f"l" Occasional SANDY Iajei‘-
: BN AEY
\}-CI"HCQ! trench 5 :‘f"f:'f.'.‘f';'f
Walls glabtle . bt
_ijfff$+ Trotee grauel at boHom of ‘H‘rncl\,
é ‘gteo
_ TD™= 6.0m
7 -
.
| Photos 1-8,1-9, I-lo. I
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KNIGHT PIESOLD LTD. TEST PIT No,
CONSULTING ENGINEERS TEST PIT LOG Eﬁ??ﬂj
PROJECT  MW{. Polltey PROJECT NO. 1625
LOCATION OF TEST PIT_ Muin Emberkment & GROUND EL.
DATE fct.3/45” | LOGGED BY kD&
NOTES
G_ro_undwoger l.eve.l DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty én d:gdgmgt, C 3 LOG OF MATERIAL
equipment used, etc. m :
Y- vy £ Topsoil— Disturbee dark browwn foo b6/
ggggf‘c | 0F+1 ] Wt SILTand fine SAND wilh ORGANI] c?ct
196+ - :
EXcavator *{'}:.ab*';n‘- Glacial Till= Geeenish gtey brown
V5o sty SAND wilbh trace foSome &rRAVEL
40 -C“D‘-_' anof COBBLES, IMOjs f//ﬂfé{/'am /oose fo
1T yme, dense fo yery of vnse fo 2.Zm. Tl s
,+ﬂ++ overconsolidated -
PR PR
'”‘:J,; Glaciofiugial Sediments~ Gregish blur
Slight seep. I Sitr“z 1In® SAND with Trace 6rAVEL-
l_:. 5 rwrswarnrary NS L LA harof, overconsolidated ' Moist.
A At :
-i+++i+ Glaciolacustrine | €luoial Sediments —
Titty] Greqish otown yery steC fohara SILT
e with occasional Yaqer of SILTY €ine
Y T SAND, treace CLAY. S/ |41 andc lay
- -rH"H are 0vel consolicateel’
rttttd : :
\]Efﬁ(}ql}:ﬂ;no‘\ 54+.+~;¥.+-% Slight seep at topo+ unit (2:7m) -
walle s lzble AFt et
‘j"HH"f’ D =57m
6 -
7 4
/\/o Phob. i




KNIGHT PIESOLD LTD. TS T Ne.
CONSULTING ENGINEERS TEST PIT LOG 'g;:;E{”lEofgl
PROJECT e .Pol/ey PROJECT NO.__ 1625
LOCATION OF TEST PIT  Hain Embon boyent € GROUND EL.
DATE Of.3/as” LOGGED BY __ KDE
NOTES ' |
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. C[h ) '
tsa MiesH Topsoil— Disturbed olark biown o black ue?
/‘i"c’";m L ooty T and Cine Sanb. wits oreanics !
sRn .
Excavator —+:.°’.vq;+-ﬁ Glacial Till - &(cfn;'shgrcy brown
l~u;_*5_+.;-q SILTY SAND wilh Heace o some
Tow570 0 GRANEL und COBBLES. Hojst , mreclice rr
-91;-::&-?7 loose b/;Zm; &/Z’/?Sf fover of erse fCJ
l“ii.c“q—j; 2.5m- Tit! s oueitOnsolidates .
,,,,,, T ke
. :‘.":f'-'?q g
. 1S Glacio Fluvia) Sediments— Greyish blue
Slight S<=p. | - SILTY €ine SAND wilh trace 6RAVEL

- HH4F .
’ ottt \§Jri€€ Fohard, overconsol iclerted ,m0/st

"1—-H'+‘f’ Glaciolacustiine [€ruvial Sediments =
THtTto| Greyish brown very stiftf toharef

d"'ﬁié“ifﬁﬁ}i‘i H:ﬁ{'ﬁ* SILT wilh occasional layer of SiLT)
we JHH (‘ineSﬁ'/UD) Trate CL-AY. SiH and
“H‘f_;,'f;f; C'aj are gue( consolidetes -
S—Ef:“:":
3 1Tt T0=58m
: ;.
E 7+
3 -

Pha(vl*”,l"z/ -




KNIGHT PIESOLD LTD. B D
CONSULTING ENGINEERS TEST P'T LOG SHEETMI of7
PROJECT ML - Fo lley PROJECT NO. 625
LOCATION OF TEST PIT #loin lmibon brpent & GROUND EL.
DATE (et . 4 /a5 LOGGED BY ___EDE

NOTES

A

e fRE |

}"'}Phof'o [-15

Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. ()") .

Komatsy TERLE | Topsoil— Disturbeod dark btown ko black
Pc2ootL c _..—i'.-'?.}:{—:"'.o.'. Wet SILT andd fine SANVD W/ 1/fh OR6AN/CS -
 |Excavator —ff-;.’%f[ 1 Glacial Till= Gretenish grey brown SILTY
- L2 ST T SAND with Trace b'some GRAVEL and

Jo:t 1% COBBLES Moist fowel; Mediumofrnse,
b Ao Dense at boHom of wnit -
S R S
S MDY
vV k| Glacial Titl = Asabovt ,wilh Some GRAVEL
W AT0L  and COBBLES. Hard, very o ense , moist
10:.0-.¢ . / ’
Le£5 5wt ouerconsolidateo
12 1:0s _
Tt Claciolacustrine [€Eluvial Sedrm eals -
Tttt shblue yery sti €€ to hard
S Greyis juery ety
g JTEILS moist SILT and Fine SAND wiTA frace
et UEL [COBBLES- MNo scrpsS vuidenF
| evident . —{—%@-ﬁ' Quef consolidate
A’ l/(rh'ca/ f/fnc/\ 5 :ﬁ:g
Je ¥
| walls stz ble _1t+-f—1'-H
7 -




KNIGHT PIESOLD LTD. e,
CONSULTING ENGINEERS TEST P'T LOG 'SHEE’F”' of /
PROJECT M. Polley PROJECT NO. 1625
LOCATION OF TEST P Muin Emborbmert €. GROUND EL.
DATE pct- ¥ /75 LOGGED BY  K0OE

i”gpbabj 1-16,1-17,

I-1%,1-19.

NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (m‘)
B 4] Topsoil - Disturbed darlt brown tv black,wet
gzmakq c e Oy N SWT andt Cine. SAm D w1 TH RbANI LS 2
oo L "'501:*!—.".}, Glacial Till- Greenish grey btown SILTY
Excavator T 09| SAND with Trecr todome GRAUVEL st
\104* gloalaz,a-s. Moist to wel, meelitten Joosr fy
o L X
- RN ensc, Slight seepat 1S m
) o487 H Glacial Til = Asaboue, wilh mottied g1ty blue
Z_i',o‘:-obi{;‘.. SANOY plomfs . \/e:«j oensc .
1++%0:
M4+t Glaciolacustrine [€luvial Sedimeats =
'”'LTH: G/v.'\/ btown |n ‘(ﬂ‘(qyro/ SILT and
-~ 10cc. minor Seep 3“1"("1“%‘?’” SANDY SILT wilh Trace CLAY. SILT
|on sardy horions. Tt lagels are medium biown colot "”“’é
__)._—'--t'f"f’ SAND s gie hrown . Unitis mois J
Y - “H'H' sH € ovetconsoliclates - 0{;: s;ona/
] op Sardy H071TON
j‘\’“’”“”*’ Kinol Seep 9
"tt~.3. ‘I?_
B S i +J
Wertical french
wells stzeble. P —t:!.—_", ‘l' TOD =6-Om
7 -]
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KNIGHT PIESOLD LTD. BECUS LTS
CONSULTING ENGINEERS TEST P,T LOG SHE?ETN:Eof }
PROJECT M+t. Polley PROJECT NO. 1625

LOCATION OF TEST PIT__Main Embantment @
DATE Ocl . 4 Jas~

GROUND EL.

LOGGED BY _¥kog

. NOTES
Groundwater level
difficulty in digging,
equipment used, etc.

DEPTH

(m)\

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION
OF MATERIAL

Fomatsy
pczooL.C
Excayafor

glishf‘See)&a{—

Yo pard bottom
afpdfnSf Hil.

" Nestical trench

walls stable -

pholo 1-20-

N

lot¥ot
+0° 1 0
47 E 00
f{'.p e

Topsoil= Disturbed dark brown moist to wet SILT
and fine SAND with ORGANILS.
Glacial Till = Greenish grey brown SILTY SAND

with frace fosomr GRAVEC orrer (OBBLE S -
Moist fo wel, meodittnm foose .

Glacial Titl- As above , wilh blue motfles
appearance - Blue motties arc SANDY
porizons. Dense tovery dense, mois? -
Overconsolidated . Slight seep at topary

boHom of wunil-

.....

TY Glaciolacustrine [Fluvial Sediments -

Gteyish blue SILT |, SILTY SAND - Mojst,
st £f vVery Stif€ . o verconsoidated .
Occetsiona ) wet sand seam Yo 10cem -

N &Oodnish gteen in\(erlajff‘ed SILT and €ire

Glaciolacustrine [ €luvial Sediments -

SAND. Silt lagers are muddy biowncolor,
overconsolideted. SOno(Y lagerS are gieen
biown color. Lajffﬁ +ypfca[l\7 fo Smm -
Moist (diier Tharm upperc unit), Very
stif€ -

T D=6-Z2m
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KNIGHT PIESOLD LTD. TEST PIT No.
CONSULTING ENGINEERS TEST PIT LOG Eﬁ:i;" ,Eof'z,'
PROJECT _ WH. po”f‘/ PROJECT NO. 1625
LOCATION OF TEST PIT ~ Main Embenkment @ | GROUND EL.
DATE Oct -4 /a5~ LOGGED BY ___KPFE

NOTES
Groundwcger level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty én dlgdgingt,c (m\) LOG OF MATERIAL
equipment used, etc.

s N + Topso:l PDistur beof topsoi] and
fEE’QZO:C i EC% roots for nearby burn pjle
Excarvator Tt [0p501/ hot [ 6nt Thicl 0//9/'ncf//j,

ator. i

! i ,‘_Lf
L’i‘\'@ Glacial Till = Greenish grey brown
:'..-a“.".:f’{—" SILTY SAND wi Th h‘ace to some
AR GrRAVEL and COBBLES - Noist | oense
A o a plox-2Smand v’ C/fnSr/b
3"34',?*[* H, /mp Slight secep or(j pbottom of
li+p:0| +Hill unit:
O 4=
5T
h"f'Sfe b H-H-t-+- -+
mof il :+‘H'H’ G—Iacio leecustire /{'/uu;'a/ Sedimenfs -
TEHTE T Gregich blae o green brown SILT
s and SILTY SANR. Fiae, brown
-+ttt mowlo{f, SILT lagers typically Zem
(Vertical trench T thick[ SILTYSAND lagers 2to3mm:
walls sStable é: FrdH  Moist, yery stiff R hard . Duer =
it (’onsol:daf A
. TR =6.5m
7_
Phofo (-2 =
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KNIGHT PIESOLD LTD. Sras e No:
CONSULTING ENGINEERS TEST PIT LOG SHSETM\EO,}B}‘
PROJECT L. Poll<y PROJECT NO.__ 1625
LOCATION OF TEST PIT_ Main Embantment € GROUND EL.
DATE Oct. 4 Jas LOGGED BY __K pE
NOTES |
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (m )
L Fed I- Disturbed, dark Wlown, mois F
Komm‘sa N i—++j Topssfz,"r and?m r{s;m)o Srmw oee&Zz\uccs” Fowe
PC2ooLC £ 5 Glacial Till = Grevrnish grey brown
Excavator l_‘.;-_o_;{,-. SILTY SAND wilTh trace f0$am~(
T30 GRAVEL and COBRLES- Molst,
{105 very dense, ouerransalidcﬁ-eo('
_:\._.,‘.—:'__‘* i
2459500
{E
(-.' D"Q...'O:
3oty
|FEEH Glaciolacustine /{tuvial Sed iments ~
I TN\ Grey brown , moist SILT and $AND
L P,
Yy f—ii Sllj‘l‘ wailum sH L i‘aShff’;owrrog_;dYa’a"J
] +‘I‘1" Asaboue, bat giey bluecolor ,yery StifF
xd:_tf* tohavol - Moist ;, ouer (’OASOllda"‘tG{
. s :j”H“H' Asabouve » Scdiments with mote
| No secps _H,.iuH—«, pfonounce interla *’“‘ng 0'f sicTan?
7] evident j | SANDY SILT Nes hara, moisl
. A *“H'J'T Duticonsolidated
U-el‘hCal ﬁen 6 _T‘f‘l’tf’*’
wotlle stuble F+++f] To=e4m
7..
, i
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KNIGHT PIESOLD LTD. Tea e e
CONSULTING ENGINEERS TEST PIT LOG SHEET | of |
PROJECT _ML. Polley PROJECT NO._ 1625
LOCATION OF TEST PIT_MHair Embantmert €. | GROUND EL.
DATE (ot 4 [95~ LOGGED BY __KDE
NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (m\
A T =D b ) ,
Kama‘i’SO) = 4,2):;;.;; a\Pgit:r an%'sfgirn fé’ ,r:,( 5’ iCw :‘%? wonfecr,?'r:)'(sj S 'b nrets
PczooL ¢ 40 e ¥ é—/qa‘q [ Ttl- Greenrsh g/<y b S/LTY SAr D
 |Excavator . A4 %0 3| WTP prace fo somr 6RNVEL onel CB8LES -
L [ 43 Lol MoisE o wet ) movdiet s of P52 Serp
v 1:04- 1| a7 botron oF /Y.
5/"9/’%5&'/0“ ¢ - -*01’0 O\ btacial T/t~ Ascabove, w73 blow o H ey |
Nboowm ot BN 15, - _g appearanc . Blu, vy MoHlcs are
' Z:;}QTE Sandy F0rizors \J/-, 7 Aens~ ) mo/st
_}-_*g‘—ﬁ‘ pvcseonsolidafrd yhottl-c Sandy g
0 £5.| torizans are JhH/n Clo 2mm) ,we? .
3 ] ’:'{';‘ Q¢ _;.
. ﬁ;‘cy
sy
10V O\ 6lacial T///- Ascbove, bluish Greyralors
“ -ﬁ)ﬂ e} medrem aensST, MOL z’;‘omz’ ’ 7 7 g
'fﬂL'f"f’ Glaciolacustrine [lavial Secliments —
7 4| Ligh! browr, moist SILT ane sanvoy
STHHfF | SILT. St fo uery shE€ (almost hara.
”‘f Mottied appearance neerbolfem .
1+ttt
é-f"”ﬂ* TD=62Zm
7....
\:P/vofa [-275 ]




KNIGHT PIESOLD LTD. TEST PIT No.
CONSULTING ENGINEERS TEST PIT LOG ’gﬁE;MLE o:sr
PROJECT mft. Po/l\’ly PROJECT NO. 1625
LOCATION OF TEST ‘PIT _Muin bmban twrent & GROUND EL.
DATE et 4 /95 | LOGGED BY KDE
NQTES
g.rf?pn?two?er dl_evg! DEPTH GRLA&?IC DESCRIPTIONF ANQ{' CLASSIFICATION
ifficu in digging,
equipmgnt 1.|segdg.l egtc. (m\ OF MATERIAL
| SO A= Disturbed ~
esooce R T Deeans SR Shemmegore e ST
oL A

SO 0| Glacia | Till- Greenish grey hiown SILTY Savom T4
Excauve foc JEFL_.‘*-.QJ:{'-. +faw¢"f fo some GﬂﬂgeLyano( COBBLES, Mledicum

f “‘KU+~O loose, mo ist— To wet -

14949 Glacial Titl- Asabove, wiTh bluishgre

";,':+ vo ol mottled appearance . motfted horizons m); wet

THELTE L saND o . Neryolens st I
~| SAND ,to Zmm erqolenst , mois overal

\\\(]
5%
+
0

LT Glacio €luvial [lacustrine Seediments -

3_-}'171__%{& Highly ictegulac, intermixed layers ot
_ﬁ,ﬁ—-ff light biown fine to medium SAND and
L TiT. Unit is moisl, sHITE tovery sHEC.

Ty +
“tfifj{"‘ silt is overconsolideated .5<<p af

- —-‘{Ti‘:}:: € 30 Sed i =
Mruaning con no- i 27 U Glaciofluvial [chus Cine Sedimen -
V _«1"!’1‘:('/ SAND) > Sand is Ioosc, somr  poc Erfs ore
L3 pdking water andd running  Seep o f-
ol 0 nt
» b 4 "s1s oP TDn= 6 Im
: )

 Photo1-24, (-25. ]
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KNIGHT PIESOLD LTD. TET DT No,
CONSULTING ENGINEERS TEST PIT LOG ;r::EiM,E; );’
. Q
PROJECT __WM_. Polley PROJECT NO._ 1625
LOCATION OF TEST PIT_Main Embankmert € GROUND EL.
DATE Oct .4 (a5 LOGGED BY _ kD&
NOTES
Groundwater level GRAPHIC
rol ter leve DEPTH DESCRIPTION AND CLASSIFICATION
difficulty in digging,
equic;:;iné’ntnusegdg. ne?tc. (m) L6 OF MATERIAL
Komatsy fAL ] Topsail- Disturbed dark blown moist touwe f
5C 200 L.C TOT TN ET and Fine SAND with ORéANICS -
Excaus _‘.;P‘:\ﬁ o::_."‘-‘:" Glacial Till— Grecnishqrey DHrown S L'I:YSAND WA
T, O Fraee 6RAVEL and (0BBLES: Meditt m [fo0s?,
l"‘;o_‘,-“’(')-f‘ moist to wet -
0+++Q Glacial Till— Asabove, wilh bluish gre
B ;ﬁQ;%-’ mottled appearanc . potlfrd frorizons
ff?‘;mi gre wetl SAVD , o Zmm- Ho;sr,
2V E 02 Aense tovery alense. Seepaf base
Tt +€f ot /). '
Cop <lgpm | L 1Pt
eep <19P = Tl Glaciofltuvial /1 ri Pz
P N A lacusirine Sedrrmtents —
(urntsy Sand! TR Browin, mediam grained ) foose | wet
1NN sAWD . Sevpat 27m  wilh jntlow
_’ el < lgpm and ranning SAND:
Lll 7 .:} ::3‘ ;*-i‘:.::}:
V38 EN GlacioFluvial [lacasTtrine Sediments —
JE ”
v 5_:171}* Tnter /a/wrca/ , hrownr moist siLTy
® _.?r':tyf_%: SAND | Stiff,ovetconsalida teol « Occ -
LY Sand fager [o0s¢ and'serping
Total Intlow 6 rrFrt.
=2 gpm- 1EREEE
S (EEEE staciottuval flacusirine Sedimenfs ~
] Asabove , more regularly /ay rrecf
| ILT ong SANDY SILT plois?, sH¥.
7 TO =7:0m
|
| Proto 2-2,23,2-4 "
-




KNIGHT PIESOLD LTD. T3 ene;
CONSULTING ENGINEERS TEST P'T LOG SHEET IEof I~7
PROJECT__ VM. Polley PROJECT NO._1625
LOCATION OF TEST PIT__Main Embankmeati & GROUND EL.
DATE (ct. 4[5 LOGGED BY __ KOE
NQTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (m)
NMokX R Topsor | = Disturbed oark brownr, moist fo
ggmqirif’a :.}——ka uPef SILT arno Fine SAND WNilh OKGANMICS .
Excavator _-__"0':5;*.' Glacial Till= Greenish rey brown
| JomEy Ll SILTY SANDwitAtracd tosom~
Ti1l quite sofl: 141520 6RAVEL and coBBLES . Moist owel,
/ 2 Jooyl| medium foost/dense fo pi5m. Dense
- “of-"-;j-':- to 2.5m. Slight Seepai 15m
7 ,_"_,'-f :‘:_?..
4500
+
" 0 | Y ERrrreGlaciofacustrine (€tuvial Sediments = Tnteriayned
Running Sand = T T NNt _biown, STIfE, moist SILT and/SILTY SAND.
/ 3 R NGlacio € gl [lacu sTine Sedipients - Broan ,
’ o Frow 1005¢ , Wet Sand . Seepail fop, fenning .
|, 2z 122l Glaciofluvial Sediments - Brown, wel, SILTY
- ﬂnn"@/gn/ g ) 1505 | \SAND and 6RAVEL -
~ Nest . woter inthn 1 17305 Glaciolacustrine f€luvial Sediments =
oppioY. Z9pm _j%'jif-.f‘.: Browwn s jrreqular Jagers o7 medium
" 1~ 1L+ L Ggrained, Joose wet SAND ol some
c LY SICT Mafer seeping Jnsand, hick is
| Trench collapsing {:ie25N Mrenning”
A Sana/ltcjvfs ‘ J:’]:::f—f.h_'*' T0=57"
-
f :
& 7

(Pholo2-5,2-6. §




KNIGHT PIESOLD LTD. el Mo
CONSULTING ENGINEERS TEST PIT LOG Z:fégg"/"ff //
PROJECT 7. Poflvy PROJECT NO.  /62.5
LOCATION OF TEST PIT _Zoin bmr ooy bnrranl & GROUND EL.
DATE gt 4 /25~ LOGGED BY __ KP&
NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (m>
et Torses ! - Disfurbrar ,davic hrowr, mosi foe et
/2(?; iqc C -f}{;:f-a‘; 7 ;/Lr aﬁolfs/éjn 7’}4’/{\/0 ';’/‘/7" ﬁﬂéf?/ﬁvlﬂ( - ~e
Lxcavo for _‘L-ﬂl,‘_’d Glacial 77/_/" Gremish qrey bcown SILTY
| _'41/',&701 SAND wrth trace GRAUVEL ans’ f'OKKC—ES‘
A 2 Maistro welf, mrdivns foose [Grm  fo /-5m
Tl quike wet, oot d] : _—
loolke - 1070 | Glaciql Till- s @abore s wiTh brtis b gr¢y
, o L S| motfled appeararic €, HOIST fowrel, prrclim
Iy +77 foose 10 - Seep al 6#5T of o lf
“;O/’: O ‘{:
, LEFy
- |Sepatbascof 1l | 2 5 1o

-1 1(_ Glacioftuvial Seolrmenls = L. /;/‘é./an/n,
—:.‘.'JL:.-"T wel, Gae formediast SAND w7

| wels Bk 2 i
N fanni Soret o 0(,“75/0””/ ///,7[4/0/ /dyf/ c s
7 ! :ﬂ_”f ; dw/z'a/;sa/m’a'ﬁ’df $/(—7_'7 S+ W 77)s 2
157200 Joose y onbre anil 155Re@I05 WY
N Trench wedls 5 frﬁ ”/z/nn/n7 sana” Trench S1ees
collagsing - _' (’a//allsffj
| S HAES
u P =¢.0
; A TD=6-Om
7
E i
il
]

| Jpoto 27 - i
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KNIGHT PIESOLD LTD. o e
CONSULTING ENGINEERS TEST PIT LOG ngg /60f /
PROJECT __mt - Poll<y | PROJECT NO.__/&25
LOCATION OF TEST PIT _ fla/n finboog Kemrenf £ GROUND EL.
DATE _oct 4 [@S~ LOGGED BY __ Ko&
NOTES ,
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (Iﬂ\
Rt L] Topsoi|- Dark bfFowin oist lowet SILT
Koma fs¢ LR Topoorl- Dt S DI oRenmics
PC2ooLC LEfoy Clacral Tl - Greenish grey brown
. T o e lacia 7=
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