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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 italics 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
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.

o 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.

o 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 pond 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;
o 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.O.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 /. CPT riser
o ey e \\\\ ZONE MATERIAL TYPE PLACEMENT AND COMPACTION REQUIREMENTS
see Note J
Coorse Beoring | Free droining duroble woste Placed and spread in moximum 1.0 m thick layers,
970 = S0L y9.35 m Loyer rock lil or coorse sondy gravel | Compoction os directed by the Engineer.
Blanket drain Chimney/Toe | Filter sond Ploced ond spread in moximum 1.0 m (thick layers.
Drain Vibratory compaclion as directed by the Engineer,
seofe Sloge X (2006) El. 956 . . .
Oroins Drain Grave/ Placed ond compoacted as shown on (he Orawings
Stoge ¥ (2004) £1. 952
7 150 mm /. S Glocial till Flaced, moaisture condilioned ond sprecd in maximum
950 - Stoge IV (2002) EI. 948 CPT pipe per. JOO mm thick loyers (ofler compaclion).
Stage IT (2000) El. 944 P Vibrolory compaclion to 95% of modilied proctor
‘% (Stove X (1998) €1 940 DETAIL A @maymum, oy deasily.
-
el - = MAIN IKMENT DRAIN A Glacial il Placed, moislure condilioned and spread in moximum
g Tailings S (Stese & (1997) & 935 EMaAN, o€ 600 mm thick layars (ofter compaction).
g — : T~ (-Sfoge b (1995 or 1996) £1, 931 Vibratory compaclion lo 90X of modified proctor
< o0 Coorse bearing loyer on e < = Fulure foundalion drains AT by TO0S:
b loilings beach (lyp.) S~ ~ i
g. p. = 2 ~ ~< Outle? £l 908.5m - .. " o i 5
Zone A <’ ~~ 3 vliel pipe, Ll . g Glocial il Ploced, moisture condilioned ond spread in moximum
one, _J ,Lone 8 Zone €~ ~_I’ Droin Menilerine. Sim Moin Embonkment 600 mm thick loyers (ofter compaciion).
2 5 sl Section 471 6;5 !p02 Seepage Collection Pond Vibralory compoclion lo 90X of modilied proclor
920 - "~ Zone S g K 125 m ~y 172 m EECaoCcio J moximum dry densily.
Embankment foundation S~ e ~H, £ 911.0
drains, see Drg. No. 1625.10. < s [ ) o c Random fill Glacial till or other opproved molerial ploced in
------ "'"_'—_"m"'"“'"""'"““’T"""""‘-“‘_‘"“T"“‘T‘:";“"'“"i‘?__*‘"'"“ === ====T=ws——o=o [ £l 908.0m moximum 600 mm thick layers (ofler compaciion).
s10% I 1.6m m {j !f‘. —-/_J_J’f_ Vibratory compaction os required by the Engineer.
in I " =
gf:;:dz,:lgfozgﬂlh see L1540 { . . Toe drain . cs Cycloned sond Placed ond spread in maximum 1.0 m thick loyers.
Drg. No. 1625.102 Droin conveyance pipes conveyonce pipe Vibratory compaction os directed by the Engineer.
s S¢ lars, Groundwaler monitoring
eepoge collors, see well GW95-3
Org. No. 1625.102 secnon et \
MAN EMBANVOMENT
Scole A S
@ Bedrock approx, hy .
A f £l 880.0m Copped for Y Toe droin extends to Stage 16 crest
18.33 m e =1 fulure extensions .
Zone 5. \ E CPT riser pipe, lyp. § Stage Ib crest
£l 957.6 J.9m | ~Stage BT (2008) £ 960 J 8 ? | (-CP’ pipe & 931
L5
960 - )_—‘T;' — Stoge T (2006) £ 956 B T T R | 1 : I T TR N | p i
,-uh”.’__l/ \2 ~ - Sloge X (2004) £l 952 £ 927
ol toe drain—== N 1_‘“-r—£\ Stege L (@o0Z) £ 948 N S ]
— g e i T X T 7 - Stoge IT (2000) £ 944
2 Zong CS—" —y2ef_ = < Stoge IL (1998) Ei. 940 D .
< ok Blonket drain S N — ~ Outie! pipe Perimeler Embonkment . Prepared subgrode
§ S —> %_I 20;5\ = Stoge E (1997) &, 935 £ 926 m Seepage Collection Pond 150 mm pert, 6}’7’ riser | \
K Toilings. 1 ~— Sy . A 0 pipe @ S0 m c/c A Filter sond
g T —=——2 -( ‘v\ " Zone B~ = (Sfafe B (1995 or 1995) €. 931 :f 930m See Note 3 N\ \\ OETAIL B
o0 |- v S = / £l 925m "N UPSTREAM VIEW OF STAGE 16
Toe drain, _/}“/ 12 ! /_ Blonkel droin A
Sos Datoy C 2 N\ roe i outiet pips . C Sy SN MAN EMABNKMENT
sae Deloil £/1625.102 ZW% oaﬁr’,l;’v*- \ P ,{::\.;._\ ,g-l-,s- N.TS.
20 Droin Monitaring Sump St [ NP TN VR 1
see Secltion 4/1625.102 i Y R 150 mm solid CPT
Groundwoler B conveyonce pipa
monitoring _/ - 150 mm perl.
SECTION 7224770 vell GH95-1—" |8 CPT pive = e
PERIMETER EMBANKMENT 1. Groundwater monitoring wells to be insollled by Others.
s Segied OETAIL © 2. Perimeter Embonkment siopes 2H:1V as per Main Embonkment, o
L. i Z g
7 PERIMETER EMBANKMENT TOE DRAIN J. .f'ermefe_r Emb enl seepage collection pond to be locoled 5
Coorse beoring loyer 10.67 m in the field by f?_a £ngineer. Pipework invert elevations moy be 5
(Asploces sa’?}‘ tonings Som adjusled in the lield by the Engineer. H
970 if neccessory) : 4. CPI Riser pipes lo be inslolled for exl during fulure 3
Zone S embankment roises. Stages IV ond VI will include o loe droin 5
£ 957.6 Stage I (2008) £1. 960 that is connected to exsling oullel pipework. Additional oullel 3
2 sealf Q R i Stoge I (2006) £ 956 pipework lo seepoge ponds will be included if required. g
3 | =<4 1--- :‘:“i[szm X (2004) €. 952 i
I < s S LY Stage IZ (2002) £, 948 g
s; 950 |- Tailings - INlZone € TS~ ( St E
______ e - - r age IT (2000) EI. 944
2 5 Mo N e z
e e S~ g
s N//N\Y R 0 5 0 10 20 Jo 40 50m
-
4 R e—— 2
R S
SECTION 7é257i0 g
SOUTH EMBANKMENT K PIESOLD UIMITED IMPERIAL METALS CORPORATION
BBINEERS — VANCOUVER, B.C.
Phosoo KDE MT. POLLEY PROJECT
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1625.102 | TAILINGS STORAGE FACILITY — FOUNDATION PREPARATION AND ] LYY
BASIN LINER — SECTIONS AND DETALS . TAIUNGS STORAGE FACILITY
1625.110 | TAILINGS STORAGE FACILITY - STAGE Io/Ib TAILINGS IMPOUNDMENT — 1 | MAY 26/95 [ ISSUED FOR DESIGN REPORT FSICN ! freccen //5 TAILINGS EMBANKMENT
GENERAL ARRANGEMENT 0 | APR. 6/95 | ISSUED FOR REVIEW ) 14
ORG. NO. DESCRIPTION REV. CATE DESCRIPTION APPROVED REV. DATE DESCRIPTION APPROVED . NG JNEG'_ 1 APPROVED ‘Z.JK SECTIONS AND DETA".S
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N JjF Stoge B, £1. 931 ., 12m -
. 9301 /’ e = gmb_ankmen(ozu(;d:hbn - ) . T
Seepoge culoffs required at 7m \E_ In—silu alociol - Yrains, see (L oe droin conveyance pipe offse
spac::g fa_f‘ngz‘| e{,n%ankmen( loe, 925 i {typ. R - ~ - Moin Embankment =
) os shown in Delai § szl e = |_ SR seepage collection pond ]
Toe Droin < 2 L - Z ~ Original ground
. ground e Construcled basin liner -~ ZJone S ~
\.’/—canve)fﬂnce pipe, lyp. % 9151— ’\‘ P Zone 8 ~ o - 5m ]
\ Embonk ! Foundoti 910 N T Tl I T AT 7 o7 777 T FilF A L Tl il o = !u e T J_ ]
mbankmen! Foundation
drain, {yp. e ‘ —Lom 41.4mm tfr 908 1
Oroin Monitoring 5;“{"":’;‘:_"’;’%” ln—situ_til In—situ_t 4 Prepored subgrade, see Note 1 Drain monitoring sump
Sump, see Deloil £ ge‘idr;em‘.‘;s 22m (hick | <Zm thick 1
{ I
2 I Mork: ! al 25m c¢/c
|~ Marker post ot 25m c/c,
SEC‘J70N 7 see Nole 8
Main Embankment Foundati . ':E)
Seepage Collection Pond oundation Preporation N
i Sceeig —— "Caution Buried
€ Exploration lrench 1 “oulio i
[ Pipe” lope
Strjpped ground
i surfaca\ ——Im ﬁler’m.a
_ ! — 300mm Lift trost protection loyer _ =i
Ee—;g; Gic o ‘ /- See Note 9 fm.}e: glociol \Y/M
See L Bosin tiner, (T ! o o 773 — 150mm Lifts compocted glocial tit ! ——7/m min.,
. ) min, 750 mm —_— PRN—————— —_— D——— ——— —— {-Prepared subgrade 150 dio. HOPE see Note 3
thick e i R el | ettt NP DR17 pipe
. NS [ NS Im ,.E,
Cos i Opprox.'
. ! \—Glaciol Ul <2m thick
Tie—in, NOTES
see Datoil D | - TION
, , , . Toe Drain Conveyance P !. Subgrode preporolion lo comprise slripping of lopsoil
—— Glaciofluvial/glociolacustrine Scole 3‘0 e and orgonics ond removing saluraled malerials lo
‘ sediments loblish @ compelent, beoring surlace for fill
: - Embankment 11— prapared A plocement os directed by the Engineer.
-/ 'ngm“\\ SEC‘W 2 2. ngl'n bollards required ot 120, 1.0m from sump.
. x llards fo be 200 dio. Std. Weight steel pipe
v PLAN N4 &gg; b’-’g‘r Bollurd, see Note 2— -~ Matching precast lid lilled with concrete.
cole A (ale B 8oz. non—woven 1.0m min.—] fi £ 0 All pipeworks (o have a minimum of Im of cover

CPE pipe

geolexlile wrop
DOroin Gravel

L\

DETAIL A
Embankment Foundation Drain
Scole D

100 dio. perforoted 150 dio. HOPE DR17

CPE pipe Foundalion drain
collor conveyance pipe
' 0.5m To drain

moniloring
CPE lee
h TR | Sump
| U/S Toe of final

150 dio. Moin Embankment

Perforated

CPE pipe ‘

Embankment Foundation Drain Tie—in
Scaole C
L 150 dio. OR17 HOPE drain

droin

1800 1.D. Precast outlet pipe, lyp. inv. El. 909.3

T alel il =T=E B 4

Stripped ground <§, X
=

surface \

A

T

1.2m

0.5m min, :—p_'__{ A

— — i

. Precast 1.8m 1.D. concrele
] manhole ¢/w step irons,
g os supplied by Oceon cement

or opproved equivolent

- Insulotlion extended lo Im
below ground surfoce

for frost protection.

4. HOPE stubs and flanges to be cast into manhole.

For Main Embankment drain moniloring sump

150 dia. pipe slubs @ invert El. 909.3, 3 required.
200 dio. pipe stub © invert El. 908.5, ! required.

6. For Perimeler Embonkment droin moniloring sump
150 dio. pipe stub, 1 required.

L i
. 200 dio. OR17 7 7 7
s g RSt e NIty
I/ . o . . .
. 7. Droin moniloring sump inverl elevalions shown on
bo. vpprox. £, ¢ < ___ || _____ g 4"“'( (6.8 Toble 1 moy be odjusted in the field by the Engineer.
To Main embonkment
1.0m Sump collection pond A 8. Buried pipework to be covered by o berm and cleorly
depth Ad i T~ A moarked by a line of slokes.
) il W o 9. Frost prolection layer to be placed only on right
Precost manhole sections set 300mm (lyp.) abutment arsa of basin liner. Not required in
info JOOmm thick bose slob. - l-— volley botlom.
Reinforcement 15mm Note: See Table 1 f .
O 200 both ways ole. k:; eI:v:(ionso, A 10. All perforoled pipe to have drain gravel and
geolextile wrop, os shown on Detail A.
SECTION 4
Scole D
foee ! 05 0 ! 4 5
A0mm min. . 150mm min arv|  waw PERIMETER D s 2 g i
on ection EMBANKMENT | EMBANKMENT | & T }
o\ | & | mrosection 7 05 0 7 2
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SETTING OUT POINTS

Description Point Northing Eosting

St | 5 818 622.590 | 594 255.688

. S2 | 5 818 392.402 | 594 7657278
Selting S3 | 5 818 365.375 | 594 995.246
Oout St | 5 818 238539 | 595 240.350
Line S5 | 5 818 966.983 | 596 208.566
(s.0L) S6 | 5 819 304.035 | 595 955.881
S7 | & 819 932340 | 595 066.670

S8 | & 820 025.632 | 594 375.061

Stage B Main S9 | 5 818 891.014 | 596 150.000

Embankment €

Perimeter
Embankment €

‘P“ Perimeter Embankment
™ " seepage collection pond

510 | 5 818 199.059 595 230.000

S11 | 5§ 819 705.338 595 404.339
S12 | 5 819 869.082 595 160.766

Perimelen Embankmen
Stoge I \crest £ 93

Stripping
Limils

S13 | 5 818 232372 595 J92.851
514 | 5 818 £96.416 595 §97.943
515 | 5 818 828.350 596 066.654

Main Embankment
seepoge collection

Moin Embkmnl.

Sespage
Collection A
Pond

pond

519 | 5 818 461.203 595 790.290
520 | § 818 J391.047 585 697.013
521 | 5 818 J17.351 595 752.085
522 | 5 818 387.678 595 845.590

Recloim S23 | 5 818 743.870 595 479.103

Barge (2] 5 818 856.541 595 J65.834

Chonnel &C 5 818 879.675 595 408.055

114 5 818 903.862 595 375.481
PI5S | 5 818 899.065 595 J397.857
524 | 5 818 998.167 594 887.106
cl! 5 818 523.688 595 7275.212
A &c 5 818 405.938 595 887.923
EC | 5 818 J93.421 595 873,189
Pl | 5 818 J399.242 595 880.928
c2 5 818 222.184 595 400.960
A BC |5 818 104.704 | 595 489.320
EC | 5 818 093995 595 472,909
P2 | 5 818 095.801 595 481.472 Sinpping

Booljack — c3 5 818 096.998 595 273.949

Moorehead 8C | 5 818 009.797 595 J22.894

Conneclor [14 5 818 002.473 595 241.722

Relocalion PI3 | 5 817 987.827 595 283.752

ce 5 818 228.844 594 248.067

[ 5 818 JI3.078 594 283.514

(14 5 818 307.478 594 171.448

FI4 | 5 818 .354.995 | 594 220.025
LEGEND:

GHIS—1 s
'¢' ~ Groundwater moniloring well g
cr - Curve No. ! (lyp.) g
ec ~ Begin Curve :
[14 - £End Curve ‘E{'
PI? — Point of Intersection .‘é

for Curve No. 1 &
or turve Z—450mm dia. cross—-drain
Z culverts, lyp. See Nole 4
NOTES 4 100 50 0O 100 200 Joo 400 500 m
—_— . . . //// R = 110 Scole  BESISISIR Y g
1. Setting Out line (SOL) is the upsireom shoulder of
the Stage VI embankment. G = 6F 3
2. Slrpping ond cleoring required 5m beyond seepage
collection ponds and pipeworks. KNIGHT PlESOLD UM'TED lMPER'AL METM.S CORPORATION

J.  Perimeter Embankment Seepoge Collection Pond lo be
locoled in the field by the Engineer.

4.  Number and location of cross—droin culverls to be

CONSULTING ENGINEERS — VANCOUVER, B.C.

esov> KDE/KGB MT. POLLEY PROJECT

i)

determined in the field by the Engineer. DRAWN WAL/VY R' G | I'W
2 |JAN, 18/96 | REVISED SEEPAGE COLLECTION POND - TAILINGS STO E FACI
1625.211 | TAILINGS STORAGE FACILITY — TAILINGS EMBANKMENT — 1 |JULY 27795 POINT S16 AND S17 DELETED cHECKED STAGE Ib TAILINGS IMPOUNDMENT
SECTIONS AND DETALS 0 | JUNE 2/95 | ISSUED FOR TENDER
DRG. NO. DESCRIPTION REV. DATE DESCRIPTION APPROVED REV. UATE/ DESCRIPTION APPROVED APPROVED Gmm MWGEMEM
REFERENCE DRAWINGS REVISIONS REVISIONS ose JUNE 2, 1995 | scac as swown | oro. N0.510-12-02-1625.205/ rev. 2




UNIFIED SOIL CLASSIFICATION SYSTEM UNIFIED SOIL CLASSIFICATION SYSTEM UNIFIED SOIL CLASSIFICATION SYSTEM
PROJECT: _ZONE — S AND & PROJECT: _ ZONE — TOE DRAN PROJECT:  ZOWE — PIPE SURROUND
MATERIAL — GLACIAL NLL MATERIAL —~ FILTER SAND MATERAL —~ DRAIN GRAVEL
GRAVEL SAND SILT GRAVEL SAND SILT GRAVEL SAND SILT
CLAY BOULDERS [coBsLes _ - : o cl
BOULDERS 100UQKER Coarse | Fina [Coors Medium |  Fine Coorse | Medium [ Fine A Coorse | Fine [Coorsd Medium | Fine Coarse | Medium | Fine i BOULDERS Joaeces Coarse |  Fine Coorsel  Medium | Fine Coarse | Medium | Fine o
SIEVE OPENING IN INCHES US STANDARD SIEVE SI2ES SIEVE OPENING IN HOHES US STANDARO SIEVE SIZES SIEVE OPENING IN INCHES US STANDARD SIEVE SIZES
w ar € ¢y 7 ,r R . 810 13 20 20 405080 100140200 o ar £ 7 v rrrod 4 810 15 20 30 403060 100 140 200 | £ &£y T u: rroEr o s 810 18 20 30 405060 100140200
® r\ \ Ry T I T T T [ T I T T f N ! | T
N
- [ N [ TN | | | | ) | | ) | | | | [ \ % [ [ l |
- RN TR e 1 ] | | [N IR i | r A | | I
N N, Fine Limit \ trfine Limit \ |
i LN P Al | | 1 - l A A | | I ” ! ER . I r |
| LF N 4 | | | | N | [ | l \ 1IN L fine dimir | | J
- | \ Pl )2 | | | 7 ! 3 I | I ] = \ A\l 1 | | 1
i ' Zone S IR ‘ S | : 1 | ! \| [ X | ‘ ! X | | § :
; | Goorse imit— NI | 1 | | | 5 | | L[ | | | 5 | AN | | | r
g © 1 T ST ~d | | 5 | , NERIR I I : g 1 28N l : | |
b . e \
) | | NRR [ | | . | ! L [ | | 5y Coarse Limd1"| {\ ][I 4 | | ,
e | Zone & 11T 11 TSI | | | £ | | AR l | I : | i ! [ | |
5w | Coarse timi-) LN ! | | g« | 1. A ! r | 5w ! A l | ! !
& x NS v \
: | | | & | BIRL ! coorse zimitV | 1\[[[[N ] |1 ! L] | RIINEE ; | |
“ : i ; i S .' : " ; : i : = 0 a 1 \—H | .' :
-
! | | ! N | | | ! ! LN ] ! | K | | ul | | |
I ] I i I | | ] I \ NT I i ] \ AT [ i |
.ﬂ | | I | [ | u | l I NN l I o | ! AL A | | |
[ | | r | ! | l | ST | | | | R | r |
o | | I 1 ! 1 | | ! sl | 1 | ] | | 1 |
L/ 500 300 200 100 5 3 10 10 50 30 20 1.0 o5 03 0.2 0.1 04 0} 02 o 038 003 .002 001 500 300 200 100 50 3 0 10 50 o 20 1.0 05 03 02 0.1 03 .03 02 a0 £05 ,003.002 001 500 300 300 100 % 3 2 1] 50 o0 20 Lo 05 03 02 (5] 05 .03 o2 a1 005 .00} .002 .oan
CRAIN SIZE IN MILLIMETRES GRAIN SI2€ IN MILUMETRES GRAIN SIZE IN MHLIMETRES
UNIFIED SOIL CLASSIFICATION SYSTEM UNIFIED SOIL CLASSIFICATION SYSTEM UNIFIED SOIL CLASSIFICATION SYSTEM
PROJECT: ZONE ~ BASIN LINER PROJECT: ZONE — DITCH EROSION PROTECTION PROJECT: ZONE - ROAD SURFACING
MATERAL ~ GLACIAL TiLL MATERAL ~ RIPRAP MATERAL ~ WEARING COURSE
GRAVEL SAND SILT GRAVEL SAND SILT GRAVEL SAND SILT
saLES c BOULDERS [COBRLES c BOULOE! [~
BOULDERS, 160 Coarse | Fine [Coorsd Medium | Fine Coarse | Medium | Fine | Coorse | Fine [Coorsd Medium |  Fine Coarse | Medium | Fine i RS [cosaues Coorse | Fine  [Coorsd Medium | Fine Coarse | Medium | Fine ot
SIEVE OPENING IN INCHES US STANDARD SEVE SiZES SIEVE OPENING IN INCHES US STANDARD SIEVE SIZES SIEVE CPENMNG IN INCHES US STANDARD SIEVE SI2ES
SO IS S o o o O O U I 510 15 20 30 405040 100140200 I SN S L . S S I A A R 18 20 30 40 50 80 100 140 200 PO I o L L A L 1820 30 405060 100140200
l N "f’\ N I ] ] P\ | ] i 1 ] \ 1] | I I |
11 TN ! | | | | _ 1\ | | | | I " I | | [ | |
il N Y . Ay I I | \ I N | ] | | | | | | | [
| ] A —Fine Limi I
“ ?\ M < | | | w0 L1 [N | | | | i . ! \| || | l | |
i ™ N | | | V|| 1[N e imic | | | | K ¥ | | | [
. -t A : : ; e L : : : | e | ek : : : :
i N \'n - i | ¥ Fine Limit i
: | NUEE L | L g o LN | ! | ] s, | | | ! ! |
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NOTES g
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coarser thon the Zone 5 Coarse Limil ond such
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To instrumentalion

NOTES

monitoring hut
960 ~ Piezomelers
—_'Z_ —_—— = ! ? 1.  Piszomelers ore vibraling lype, RST or equivolent, connected
4/ ~ e to @ reodout panel via heavy duly direct burial cable.
o~
950 & " 2. Piezomeler leads ore to be extended lo o prefobricoted monitoring
ﬁ 0.7 hut located downstreom of the final embankment (oe.
~ LT AN 0/5 Embankment
& oce J. A schedule required for piezomeler lypes and lead lengths
; 940 |- will be provided in the Technical Specifications.
8 TYPICAL DETAIL OF SEEPAGE CUTOFF 4. Fulure survey monumenis nol shown. A minimum of 2
E FOR PIEZOMETER LEADS monuments will be instolled for eoch embonkment roise.
3 930 Scole 8
~
A ~ ~
920 | : ~
. N ~
§| g 8r-Per-or B1-PE1-02 "
Ca “62-pe2-02 LEGEND
Plane 10. (A, 8 elc.)
A PLANE & [ Areo (0-Toilings, 1-Droin, 2-Embaonkment)
&2-PE2-01 Scole 8 AO—PE1~01—Number 1.D.
L———Pressure Rating (1-Low, 2-High)
Iype of Instrumentation (PE—Piezomeler electric,
SM-Survey Monument)
.O.L. (- SHogt B LT 90 A0-PE2-014 Tailings moss piezomeler
950 s AI-PEI-01p  fmponkment foundotion drain and toe
=T T < droin piezometer
- -~ _ i
950 | 2 = A2-PE2 0" Embankment foundation and fill piezometer
Instedmentalion ? T A2-SM-01 <>
o itorh Embankment survey monument
’.‘ f!c'ﬂﬁgﬂﬂfi 0 ( 2> 5 A\___ &
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Slee! protective cap

Throat Dm.-r’ymg
Pieromeler Uit \Lonverging : tion, seclon
Piezometer leads ploced 7 650 Wide x 600 deep trench (lype m..z;go) m I 7 c
and backlilled in trench excavoled in basin liner backlilled Iostened inlo pipe
similar to Section | with select fine groined bill ond
—— _-.“.\- —— compacled by hond, as direcled, Piezomneler leads »
Tan et Sealreat B See Section 3. Trench offset from tocped 1o olow m N © 14 n A =¥
=k concrele blocks. for siroin S ) @
/e
Slﬂbped 4 b __,_.-—-""' 4
round <+ b=,
gurfm ) /;grgo_mled 4 o — § » cl— 4 P
= Select fine d 300mm min. Til S!eelm.' A
S|2 screened 3 g 2 — pipe |
3|Sy Uit bockfill Sy carefully placed s = g
S H $ 9 over exposed lead +. > _J
Sy B . . 4 AN P I\
L] . < L
niQ Sand bockfilt N :; |_ g g woll
§ § Piezomeler lip 2] %
g8 ; X 800 x 600 x 600 §
- approx. Concrele
g E % block N
3
gs E 1 Top of Waler surfoce, S
'5.-3 § ) i Basin liner 7 ( ~Waler surfoce FF
3 Al 75 |
§.&’-§ Z
= X
E T Glacial Till
sle - 77
3(%5
S §§ DETAL B
" mandroetly VERTICAL SUPPORT FOR TAILINGS PIEZOMETERS
y N.T.S.
S § Pi -t PARSHALL FLUME (2 FT. SIZE), DETAIL B/1625.215
S & iezomeler lip
S FLOW MEASUREMENT FOR INFLOWS TO TAILINGS STORAGE FACILITY
Jo AREA 8 RUNOFF COLLECTION AND TAILINGS AREA DIVERSION DITCHES
'§ :§‘ 4" x 47 Timbder
83 marker post
§ é"’ o 6" dio. steel pipe ond cop
i & Slage b
= o / embankmen! crest _—
@ Downslream foce Dimensions for Parshall flume
V y % o of Zone B 700 with throot width b.of 2 feet.
S| wr ol Concrele & 6096
E backlil -, 600 A 524
8 e § Upper head h, o 1016
OETAIL A 2 Steal rod % 8 1495
INSTALLATION OF PIEZOMETERS —_ 3w c_su
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& 100 E. 914
s g L 610
200 G 914
OETAIL OF H =
SURFACE MOVEMENT MONUMENT ted X 3;5-
NTS.
T 706 300 400 500 606 760 o0 5o Tovo N 229
FLow, 0 [ 1854
R 508
Select fine screened il backfill X 51 g
caretully ploced olong entire 0.5 Y 76 a
length of lead - 7 H = ¥
Bedding and bocklill for piezomeler leods .
lo comprise selecl line groined Ul with oll FPriezometer leod extended o
porlicles exceeding 25mm removed. Molsriol olong lop of geotextile 2
compacted using hond-guided vibroting Surfoce of prspared -
v Falslyd . Pty g
compaclors as direcled. 500 Min. e mealt fol d LS RS o
& ~— Oroin gravel 3
SR 3 NG 7] V&Y N ' %
$ T +. - . — o
E 7 ._."'. |~ FPiezometer leads ‘/ W‘v 8 0z. Geolextile g
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e iBur 1000 500 o 1000 2000 mm g
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KNIGHT AND PIESOLD LTD

|
consuring enenezrs | O YMBOLS AND TERMS USED IN THE REPORTS

SHEET l of 3
' ORGANIC ‘
SILT SAND GRAVEL SO ]
1"1’1’ o°°°° Ae 2 i
PR 0 kb
+++Tf Yo i °af e s
o ° a ala
¥ ke s =y

The symbols may be combined fo dsnote various soil combinations » the predorminant soil
being heavier.

RELATIVE FPROPORTIONS CLASSIFICATION BY PARTICLE SIZE
TERM RANGE Boulder Over 8"
Cobble 3"—-8"
Tracs o- /0% Gravel -
Coarse 34"-3"
Some 10 - 20X% Fine 44 -3/4"
8 *0 » sand -
y“or “ey” 20 - 35% _Coarse ¥a —#/0
Medium FlO — #40
and 35 - 50X Fine #40 — #200
Sitt #200 - #0.002 mm

/s. CLAY - sifty, lrace sand Clay Finer than 0.002 mm
means : Clay soil with 20X o 35X silt| NOTE

and OX to /10X sand Slave 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 foot
Loose 15 - 35% 4 - |0 Blows per foor
Medium dense 35 - 65% 10 - 30 Blows per footr
Dense . 65 - 85% 30 - 50 Blows per foot

Very dense 85 - /100% Over 50 Blows psr foot

CONSISTENCY OF CLAYS AND SILTS
UNCONFINED COMPRESSIVE

STRENGTH N VALUE STANDARD

DES C‘R/PTIVE TERM kFPo TSF PENETRATION TEST REMARKS
Ver, 4 sof/f « 25 <« 025 Less than 2 - Con penelrale with fis/
Sof7 25 - 50 025- 05 2- 4 - Can indent with fis}
Firm 50 - 10 05 - [0 4-8 - Can penelrale wilh lhumd
Surr /00 - 200 0o -20 8-1/5 - Can indent with Ihumd
Very sliff 200- 400 | 20 - 40 15 - 30 - Can indent with thumb-nai
Haord > 400 > 4.0 Greater than 30 - Cannot indent with thumb-ned

NOTES
. Relalive densily delermined by slondard laborafory ftests

2. N Volue - blows/fl. of o /40/b. hammer falling 30in. on a 2in. O.D. spiit spoon
J. Unconfined compressive sirength = 2 x Undrained shear sirength, C, 7




DATE Hax/5/45

lees> < ° g
- - s o T
1 TEST PIT No.
KNIGHT PIESOLD LTD. TpasME ]
CONSULTING ENGINEERS TEST PIT LOG SHEET /) of /
PROJECT /W . Pa/{_fj PROJECT NO. /625
LOCATION OF TEST PIT  Hain Emrbrores srpor GROUND EL.

LOGGED BY ZOE/HES

NOTES

Groundwater level D%/i;‘)rH Gle\gcl;-HC DESCRIPTIOONF ANQrECRLASSlFICATION
difficulty in digging, MA AL
e:qull%:nznén us:egdg.megtc.
i i 20 | o0 | 7oPSolL~ Dark btown fbtack ,nroist fomwet ST
H;(md (_2; o *:([1[1. Arod SANYD Wi Th OREANICS. SlishlSTep
¥cavator P 4 aft contact with Till-
s T é GLACIAL TILL = moist, bromn 1o gr¢y
17 o beasn dense Povery dense (incrase
1 O * ':_ wilh df,df"s )/ O urscon soliva teod
. ;: f_‘g': ' SILTY SAND ard 6RAVEL,
10 :Jf 0; occeorsicral CoBBLE -
1704
128 -+
- +’,..+' I
L5 4~ D: 9
- (l '-‘]:-l— _.:
i[n ofot
i s F 4
= ra .
204074
140 F
SHELBY Tyl¢E AVIRINN | GL ACIO BV AL [ ACIOCACUSTRINE SED/IMENTS =
SAMBLE™ 1 ’;’;_It_,‘_— Atternaling [ayers €ineSAND)SILT)(ine SHND [
TPASME —) 4 Jemiv Coarse SAND o flectea jashelby Fabe . Sore
N w2 25|50 s rumning in excavabon belon) glacial
o ' : o N~/ SILT [ayers M”"‘"‘.”"/“/”'/‘f'y‘f-g,/géié
54»0;/‘« Py y Qvelconsolidalion « Ma ferials 1 7
w7 . collecting shelly tube somple:
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CONSULTING ENGINEERS TEST PIT LOG SHEET/':ir of /

PROJECT __ M- [olfey PROJECT NO._ /827

LOCATION OF TEST PIT
DATE __ May /5/45

Warr Emban boprr

GROUND EL.

LOGGED BY N/ #EL

NOTES
S‘rf?‘un?t;c’?:r d[evej D%;')I’H Glegcl;-llC DESCRIPTIONF AND %LASSIFICATION
ifficu 1 1gging,
equipment usegdg. egtc. 2F MATERIAC |
Hachr |r v o 7| ToRsOIL— Dark biown [ black, rroiT vl S)LTord |
firiachr 2oo ;f*-,- 2 S Ui Th OLEANICS - 51i6hT Seepa
E¥cavafor = contact Wilh +2/-
- -_,‘_{'.0 é(pﬂc AL TILL = /976?/.5// ,‘b/ﬂﬁ/'/) /D
015_ ':‘;-?-Di’¥' /‘7 —ér‘;wo ; M{d(ﬁfm dl"ﬂg(
13 dense SKTYSAND ard EAFVES,
- *00 .‘."4-_' Occasional Co83LE
Ty
01533
1olsst
_ .._k, .{_’ el
E :'.“’g .:‘-.n
I Ee
< . o-'t-i? ) -r
K q::}_.?d:?, :
) Iwa GLACIOFLUUIAL |GLACIOLACUSTRINE STOIMENTS-
2053 “'f” Alternabry (ay -a‘a:‘ SILT)SAN O [3I1LT)
dienas il SAND. S/LT Sechons overeonso i et s
"""i*'i,.tf Moist )i IR mraor See aféﬂnbr/ﬂf@
I P e ot i o . iy s CRES . gf‘-ﬂ(
FErr Fetl . Medrum alerse Vear 7
Sﬂgﬂ%w&g . ’r'f'f';f faboe sample o/ /eched s aPnse SILT.
TPersmg <24 25 HEEL (TPasme =24
b il i j;i_~f,_; i| GeAccoFLra [6LACIOUNCUSTEINE  SEDpN VTS
;mcg;; 4=l 7 brey toblur grcy SILT /SANDY [fo
JF +rz CLAYEY SILT + 0/5T) Yory a#rST,
A Pl Quereonsolidated . breb sém g /e
G o/l ched (TPI5NE-28).
3.5
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" KNIGHT PIESOLD LTD. TPamE"S
CONSULTING ENGINEERS TEST PIT LOG SHEET / of /
PROJECT __ (- Mo/fey - PROJECT NO._ /42§
LOCATION OF TEST PIT  MHair Lembon brment - GROUND EL.
DATE _ My /5/35 LOGGED BY _K2e/miess
NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, (m LOG OF MATERIAL
equipment used, etc.
: : N &+ | TOPSOIL- Brown, mOis] SILT ez SA7YONM 12
H/llc(cfu 200 S N somvr OAEANICS.
E‘((‘a \)6\4‘0/ _.'O': ’-:"
17501 grAaciAc TILL- moist, brown B grey -
i o ’
05 _:fk-.J,j prown , dense /bﬂ/’/'n’/flm AP,
‘:°:‘~'~‘O+ 3 (Jaoecrse w0 PAepth) S/LTYy S AL
Tyor- Qrol GRWEL, Occasiora
rodT-0 % COBBLE -
NOSATIPLES . 1200 x
1% v,
4% ",
p5 -4 0. 1
. *0'_‘\':; ;
. b ‘0
- - :‘:: ;? )
4o T ox
20 . L.
4T
4 Do =+
1€% i
N :.O -..+l
25 1 +:‘:'6‘;
- <. \J
1t
1 oo
1ry
30 tritt+ | GLACIOFLUVIAL [6LACIOLACYSTIRINE SEQMENTS
112 -Froe 3,010 3.‘3 v moist, lishl hrown glence
| ovelconcolidatcd SILT.
J=r e
T S ~From 3L 23U moist ) 9[\{7 5'00\]0 SILT fo
3.5 CLRYEY SILT (pery denst, oveicopsolida bl -
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Photos (-4, 1-5

KNIGHT PIESOLD LTD. TPisme—
CONSULTING ENGINEERS TEST PIT LOG SHEET / of /
PROJECT ¢ Po//f’y PROJECT NO. /625
LOCATION OF TEST PIT_Main Embankrmens GROUND EL.
DATE (ct.3 /as LOGGED BY ___ ko0&
NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (M)
Komats g 4% Topsorl = Disturbedd dark bronn toblack,
PczooLc Yooy wet SILT and Fine SAND o/ Th ORGANICS.
S A
Excayator —k()*"?- Glacial T/ - (rffyiSh reen brown SILTY
(4t Of'a SAND w i Th Som=< GRAVEL and (0BBLES.
Jol Rt Moist fo wet: Medium dense fo 11257,
__.'O;_‘_&-}f— dense to 2.0m . Slith Step at botlom
|9 o€ w1l unit
Minorseep. VY 2 _',"t*.Q""".*.
= e frre | Glacio lacastrine [€uvial Secdiments —
N *'::'F"T" & Cfmycp‘?h fffr/\ btowm jnterbectd ed Ere SAND
i :::—:::; and SILT Silt is St€€ ) ouerconsolidatec,.
1 Edfrrt. Sand lay er £ see s)ighﬂ_y otherwise
3 it n 4 Y P )
Minor seep /a Trrriyrar moist.
Sond layers . A tH"H'”
_f:-i'”"”’ Glaciolacustine [€luvlal  Sedimenfs —
4 _E}.j—;*tr’:_-; Interbedded €Clne SAND oot SILT
—*;!"ﬁ"":_‘_: asabove. .C'o/ox. R yf(yi.(/l blue
Yertical trench AETVR and wnit IS ST ft‘c/'f;, ez ’ﬁ?y_rfé
e ] { verconsolida frof+ Mois €.
walls stable. _g;t;:fﬁ clear 'y 0
> Jrmegre
iocessiay
¢ _mft** D= 6:0m
7 J
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KNIGHT PIESOLD LTD. Toae Mg -8
CONSULTING ENGINEERS TEST PIT LOG SHEET Vof /|
PROJECT __ M. Polley PROJECT NO._1625 |
LOCATION OF TEST PIT_ Main Embeankment ¢ GROUND EL.
DATE Oct3 /95 LOGGED BY ___koe
NOTES
Groundwater level OEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (m)
ct Y. 8y Topsoil — Disturbed , darx. bionn o black
T R N i 7 I
Excavator % {tor 40t |Glacial Till— Greenishgiey brown s/LTY
_'_‘-{‘-i': 0+— SAND wilh trace fSomr ERAVEL crrd
M}hOl seep -OOM [ _-'(‘)_"'l'.i:o.' COBBLES ., MNoist fowrel. Mo jcesm oA rmse
suiface /gnoFFG* _-.Jr-'.‘{-:;,,l'_;: attop(to 1Limd,dfense J‘O\rfryolfnSC
+°P o€ hit. —+Q+*+‘ to 18m . Sli‘ghf Step at top o€ Till.
5, '2__+t‘+-tH Glaclo lacustrine [€luvial Sediments —
dttawmtd]  Greenish rey brown jaterbedaed SILT
JEEEETE gad €ine"SAND. moist, stiff fo Ursy
Minor secpin JEEERG ctif€. St s hacd, 00t consolicler ted
occ, sard ,qy\or' 3 _t-i-*"i‘.f"f' Occasional minor ceep in sand leyers .
—%-f—'-l'-%%'l— Glacio lacustrine [ €luvial Seolimenfsc —
2 VTSN Tatkerbeddeot SILT andd fine SAND, as
-T‘f+'g_¥ above, Color /S greyish blue. lUnif
HEERREE s ue/ysf/ff fohard 4 s/ /f c{eqr/};
T uerconsolidated. Occasional midor
TRy ep In Sand [ayriS’
Jertical rench 41 ﬁf—f—f- S¢Cp " /
walls stable, S -:f_fg_f
|t
—t\‘t‘—t-.,- e
o Y ‘:r:f::f_’_
T4 D =6.5m
7_
Photos 1-¢,1-7. 1
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Photos 1-8,19, 1-lo.

KNIGHT PIESOLD LTD. oot Nos
CONSULTING ENGINEERS TEST PIT LOG SHEET 1 of |
PROJECT /M., Po//f/y _ PROJECT NO._ 16z 5
LOCATION OF TEST PIT_Mean Znbontmar/ E GROUND EL.
DATE _(ct3 /55 LOGGED BY__ KD€
NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (m) .
omatsu 1Er 2 L] Topseil- Disturbed dark biown to black
§0200Lc _4,‘?;:;:(:0# wet SiLT and €Cine SAND with OREANICS -
‘or 55U | Glacial Till= Greenish grey brownm S 1LY
Bxcava @*‘"f cé./’\rND wiTh Tlacnf 3soZm' GRAVEL and
Te¥ots:| coBBLES, moist o wet, medium
Torsd dense dodense (at2.0m3. Medium
-‘i‘:z'i":'t" loose a‘f" +Op0'€ Hils
" Z |£.4:%%. .
inor intlon = P F | Glaciofluvial Sedimenis — SILTY SAND , moist
Qdfiuafc! ang '-;;‘;—_:_;.‘3:.,{-‘;;:_' brown, Very stif€ , ov erconsolidated’s
Sq,dlifpaﬂn}fy vl Clacio €luvial Sediments — Brown, fine to
Sand!! '5:..:.-_-~._<'_~::. me'ol-um Srmmpd SAND . Vet tomoist,
3 IERS SN Minor dmount o+ "/‘unm'nj Seund e
e ERsy o ~- B
T+ Glaciofluvial Sediments - uish gpe
Tttt SILT and fine SAND . mojst, U(rj /
*+++:3r+¥- stif€ tohard ,overconsolidate -
:‘H';' Occasional SANDY Iajer.
| JAS ALY
Vertical trench 5 _+‘I:;f+“}'+
NOIHS &h"—t . —_',_{,_rﬁ.f.
_j'-H-f:H- Troce gravel at botom of trench .
6 . .'.a oo .'::
N TD™= 6.0m
¥ =
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KNIGHT PIESOLD LTD. LU,
CONSULTING ENGINEERS TEST PIT LOG Zﬁ?sr fof/
PROJECT __{. Polltey PROJECT NO.__ 625
LOCATION OF TEST PIT_ Muin Embenkment & GROUND EL.
DATE fct.3/4s LOGGED BY __ kDE
NOTES
Groundwater level! DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty tin digdgingt, ( 3 LOG OF MATERIAL
equipment used, etc. m
Y. X1 Topseil - Disturbed dark browwn Fo b lack
gg’z’c‘g‘z‘é = j;*+ i \P W €t SICTand Eine SAND w1k OR6 A CE
g A ol ; :
EXcavator -f'{‘,?b*;q"— Glacial Till- Greenish giey brown
V4 570y SWAY SAND wilh Irace foSome &rAVEL
....(')__ . c_‘)‘_ and COBBLES, Mois f/m-(o(;'am /Ocpsc fO
15-FTH ymo, dense fo yery ovnse fo 2.2m. Till is
_;‘fz";;j'.-h oveiconsolidated -
A PR
T . . ;
szl Olaciofiugial Sediments- Gregish Blar
; ] i SieT 1ne SAND with 1r 6RAVEL-
Slight seep —g_..— g [ St f“z foharol, Over’\lc,onsdid?ﬂ(ired ¢ ;?’)oits{ .
3 A4t .
“-t—i--H'I-i' Glaciolacustrine | fluvial Sediments —
-i‘f"f"H"'l" Grc ishlotowdn yer 51‘/’ tC lhard SILT
Y with occasional Yaqer of SILTY €ine
o _H.H-(--\t SAND, Trace CLAY. S/I1 andc M7
_1~+f+ir+ are 0vel consoliclatedl’
ettt :
\J"efﬁCal}:l‘?no‘\ 5::‘::{:_;%._{;1; Slight seep at lopof wunit (2.7x).
wells s kble AF Tttt
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PROJECT NO.___ 1625

LOCATION OF TEST PIT  Hain Embontbment & GROUND EL.

LOGGED BY __ KDE

DESCRIPTION AND CLASSIFICATION
OF MATERIAL

| Topsoil— Disturbed olark brown o bleck ywet

SiLTand €Eine SAND wilk ORGANIC S

Glacial Till - &(:fn:'shgrfy brown
SILTY SAND with Hace kb some
GRANEL und COBBLES. Mojst , meclics s
loose ko 11 2m 5 oense boVeryofense #o
2.Sm- T/t s ouf/ro/rso%'a’affq’-

| Glacio €luvia) Sedimente— Greyish blue
\ SILTY €ine SAND w'Th trace 6RAVEL
S

+i€€ Fohard, ovetconsoliclates ,mois¢

Glaciolacustrine [€rmvial Sedimente -

Gteyish blown Very stiff toharof
SILT wiTh occasioral layer of SiLTy
Line SAND, Trace CL-AY. "SiH and
C'aj are guvef consoliclertedd -
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PROJECT ML - Polley PROJECT NO._l\625S
LOCATION OF TEST PIT_Moin Emban binen! ¢ GROUND EL.
DATE (ct . 4 [as LOGGED BY __ kDE
NOTES
g;?yncl!twcgerdl.evgl DEPTH GR&I)DCE;-HC DESCRIF’TIONF ANQI_ CRZII_:SSIFICATION
IfIcy in | ! B M
equiment usegd? ng}tc. (’n) © ATERIAL
Komatsy JERLY | Topsoil— Disturbeol dark btomp b black
PC 200L C _i':'?':‘.‘f'-"',"v_: Wet SILT anof fine SANVD /il OREAN/CS -
EXcavator _f*;,f'.:z‘l | Glacial Till= Greenish grey bhrown SILTY
l"4l_+01 SAND M//ﬂ? fra v ﬁ}SOInf é’/e/,UEL aond
Jo: % coBBLES Moist fowel, Meoitumofrase
Treb o Dense at botom of wnit-
__T-L:‘:{:f#
10T | Glacial Till = Asa bovt ,wiTh Some GRAVEL
1o%07 0.  and COBBLES, Hard, very ofense | moist,
1 55wt ouerconsolidateo .
10y ,
Ittt Claciolacastrine [€luvial Sedrmenls -
_'{"f"""i': &leyl‘sh blwe [ yery sti €f to ha.ro/ y
4 —-H:-H\ moist SILT and \‘Jinf SAND wiTh frace
U5 seems —Ti;f‘_‘g GRAVEL [COBBLES- MNo scrps vuiden F
fvia/fn/;' . :1_+;+_+1 Over consolidated -
Vertical trench 5 -H:’:f':
. T+t
walls stz ble B
. JEfiHs TP =604
7 i
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PROJECT

ML Polfey

LOCATION OF TEST PIT Muin Embontmerrt €.
DATE (et- ¥4 /95

PROJECT NO.__ 1625
GROUND EL.
LOGGED BY

KOE

NOTES

Groundwater level
difficulty in digging,
equipment used, etc.

DEPTH

(m)

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

OF MATERIAL

Koma ¥sy
pfC 200 LC
EXcavotor

Occ. minot Serp
on sardly hotizons.

Vertical french
wolls sterble.

Photos [-i¢,)-17,

l"%)l"q'

Jd Topsoil - Disturbed darlt brown tv black,wet

SILT and (ine SAND W ORGANICS »

T Glacial Till- Greenish
| sAND with trecr to

ey bitown SiLTY
ﬂ;,f CRAVEL o1nAd

COBRLES. Moist v wel, meditm Joose },

densec, Slight seepat 1S m

¥
0¥ ¥|Gacial Till - Asaboue, w;
o] ¥ SANQY qunrs . \/ef\g adensc .

1A motHled 91ty bluc

Glaciolacustrine [€luvial Sediments —

Greybfown inkrlagwf SILT and
SANDY SILT wilTh trace CLAY. SILT
laye(S are medium biown colof o nef

SAND |s

brown . Unitls mo:’sf)

sti€€ ,ovetconsoliclated - OFCQSI'Ona/
Minos seep on Sardy 4077 Zons
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PROJECT_ M+t . Po ey PROJECT NO._ 1625
LOCATION OF TEST PIT __Main Embantment @ GROUND EL.
DATE Oct . 4 Jas™ LOGGED BY __ ko0&
NOTES
B & e DEPTH | GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (m\
Fomarts o N et € e SR o Ul 03 W< SIET
PchLC _+o+_oo &laq}:{/_'ﬂ'll —/grffnish 1¢y brorn SILTY SANY |
e, 0 wo rac- -
EXC"’ Ualvr 'f',_o.f:" + Moist /27(0\16 (,s/::vo?(‘/gmf;ggcsifd (OBRLE S i
Ototo:l Glacial Till - As abore , wilh blue mottled
6“3“"5‘-“)‘3?\[{" :a{--’: appearance - Blue mo*fjﬂff arc SANDY
Yopard Po i oi-2 5t horizons. Dense fovery dense, moist -
ot dense fill. +O¥:0| Querconsolidated . Slight seep at topary
'-b,i,:.o'gfj pboHom of wnil.
‘J’*T'H' Glaciolacustrine [ €luvial Sediments -

Greyish blue sILT ) SILTY SAND - Mojsf,
sti ff Very Stif€ . o vercorsolidated .
Occesional wet Sand seam Yo (0em -

Glaciolacustrine [€luvial Sedimente -
&Oodnish arefn inﬁrlajfped SILT and Eire
SAND. Silt lajcfs are mudda brown fOJD!'}
ovelconsolidated Sorw[y layerS are gieen
biown color. Lagers Typically toSmm -
Moist (drier than upper unit, \J?rj
stif€ -
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PROJECT . po”-e;{ PROJECT NO. ] 6z5S
LOCATION OF TEST PIT ' Main Embankment @ GROUND EL.
DATE Ocd -4 Jas” LOGGED BY ___KDE

NOTES

Photo (-2

Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (mB
RS | Topsoil = Disturbesf topsoil and
fk)zmlao“::c —'K%ﬂ'— 1‘001'3 ‘FOF nCa/‘by burn P'le' .
Excorva tor 12 "iﬁ'-'{” TopSoi/ hot |- en Thiclk 0”‘.7"”"/‘/}’-
: T LA =
R
2_"?_“’0 Glacial Till - Greenish qrey brown
15pT# | SILTY SAND with frace to some
1t £%|  GRAVEL and CORBLES - YNoist | oAense
- 0*'50 o applox.2:Smoand ety of ense o
3-:F++-f~ Y. im. Slight seep at bottom of
Titoie| il unit:
48+
~+o..
Sli h‘('s-ee]&af' A Ll""'.’:fg’f
bat%mof " - Tttt Glacio lecustine [€luvial Sediments -
- _'I"ffﬂ Gregish blue (o g rten brown S|LT
sdH+t+H and SILTY SAND. Fine, biown
T muddy SILT lagers typically Zem
\JfI"HCQ’ trench "!.'W'!’ 'H’H‘C[d/' SILTYSAND [ajr'r_j 2te 3mm:
walls stable . c,:T'f“f‘H' Moisl ’-Ue.ii ;ﬁff o hare. Quer -
1+ +4t+| Corso lida :
y TR = 6:5m
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CONSULTING ENGINEERS TEST PIT LOG SHEETM) of )
PROJECT L. po//—e;f PROJECT NO._ 1625
LOCATION OF TEST PIT /V/cf/'n Emban Frnent @ GROUND EL.
DATE Qd.L{]OY LOGGED BY KDE
NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (m>
oY 1- Disturbed, dark Bfown, mois t
Komatsa "’.'"-f""f".ji Topssfoa_'-r and Sin e AT wa il © CerALes 0 we :
PC2ooLc £330 Glacia) Till = Greenish grey brown
Excavator [ 1304 SILTY SAND wiTh tracr tesom-
17358 GRAVEL and CORRLES- Moist,
-,ff.:fQ'Jri._': Very dense, overconseclidated -
124 %
24080,
S o
1:0.@ 0
Tt
N

TEEEEY 6laciolacustrine [{luvial Sed iments =
PP NGrey brown , mojst SILT and SANG

Y ?: SIL?T" Medium st X o sHEE, owrror;d?a’m"'ﬂf-
‘1"’* Asabovut, byt grey blue color veny St €€
At tohavd - Moisl, over consolidatedd.

5 _j"}'"l.:‘f']f AsquU{—) Sediments with mote
4T 41| pronounced interla “’”'1263 of SILTand
:."-;T.'--'.'-:_-f? SANDY SILT: NerySsh Pohqrd, mozs}/
- -TJHT Duttconsolidated”
Jertical trends o 1F¥res
3| wotlle steble “‘f"f"f:‘H’ = = Gy

No seeps
evdent
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TEST_PIT_No.
SN ENCREERGY TEST PIT LOG T
PROJECT ML, Poltey PROJECT NO.__ (625
LOCATION OF TEST PIT_MHlain Embantment €. | GROUND EL.
DATE Oct -4 /95~ LOGGED BY __KDE
NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (_m\)
7R v (- Dj ) j
Komaﬁbj — +0 ;: R \L’gl,‘f ane; 5?}';-?:‘?}1’%8' lCW Frﬁwon.«rn)r%ﬁs 'l‘olf\rcf—
PCczooLC s SRl VPP & é—/qa‘q/ Titl- Greenssh grey b r SILTY SAr O
Excavator . A | WNTH frace b somrv EAMVEL onol CO88LES .
t 127 07| M0ist fo et ), mrdlicim ofens—e- Serp
v 104+ af botton o+ 21/,
5//‘9/13[5&‘/0«0‘ B —1'0"{'00 Glacial 7// - As above, wilA blow moHre |
boliom of TVl —?;5.4:2 appearanc . Blus g7y mollles ore ;
Z i +00 527/747 NOriZoss \Jwery spenss ) moist
_'_jf;-g,‘_}'. Quesconsol;dafrdd. )470/7‘/-»/ 50/74/:/ 7
-—‘G-,:-F:"" /70//.20"5 arr }%/n [fa LMM) /Wff .
. =5 0’
3 : :-"r--Q" .l:-
_(1’:’:5 ’.’d,
g 1L+ to
1900 Glacial Ti// - Asecbowre, bluish Greqrolors
“ _-T‘O? L O\ medrem o/ensST, MO L [Dsret s 7 7 d
VT | Glaciolacustiine [Elavial Seclimrents —
4| Ligh! brown, moist SILT ana SANDY

Photo (-2

SILT. SH to very ShE€ (almost hara ).
Mottled appearance pneorbolfewm .
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PROJECT M. Po/lvfy PROJECT NO. 1¢z5
LOCATION OF TEST PIT  Muin Emban brrent €. GROUND EL.
DATE pet 4 /45 " LOGGED BY KDE

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

DEPTH

(m)

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION
OF MATERIAL

-1 T T Y R 15

T

Komatsct

peooL. C
EXcaua

Some "tunning send’

Photo | -24, 1-25.

q\'q

PR :
1 F|Glacial Till- Greenish zny biown SILTY SAND 1 Th

Top Soil- Disturbed

rlk brown ; i
and €inec SAND ﬁla kakém\lign_o’s“} fowef SILT

tTh

+ract Some€ GRANEL and (OBBLES, Meditym

O loose, o ist— fo wet -

%\ Glacial Till- Asabove, wiTh bluishgrey

motiled appearance . motifed horizons aie wet
SAND o Znm- Nerqolenst , moist overall -

Glacio €luvial [lacustrine Secliments -

Highlj .‘rre\gular’jnfﬂmi){rd [ayrrs oFf
light blown fine o medium SAND and
S?L:T- Unit is moisl, stif€ +o\1enj;h‘€€.
sil+ is overconsolideted .5<<p at
Fo,: of wnit-

o Glaciofluvial [ lacustfine Sediments —

As above  wiTh more SAND (SILTY
SAND) - Sand is loose, somv pockrés are
md ki ng water and running S'rr,o o[-

top of un/f’TD: ol
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CONSULTING ENGINEERS TEST PIT LOG SHEETMI of {
PROJECT __ WH. Polley PROJECT NO. 1625
LOCATION OF TEST PIT_Main Embankment € GROUND EL.
DATE Oct.4 [q5 LOGGED BY kD&
NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL

equipment used, etc. LM}

WA Topsoil- Disturbed dark biown moist Jowe
5‘5""“‘%& -_;:ff’.’ L EIT and fine SARD wilh ORGANICS -
[ _a-f:of-!- Glacial Till= Greenishgrey brown SICTY SAND iilh
Excavu T 570N Hrace 6RAVEL ancl toBRLES. plvdliit m /o0s*,

| e 57 poist to wet -

..//"’4-4-*‘? Glecial Till= Asabove, wi?h bluish Py
__-{10‘:'32.1.,' Mmottled Gpptarance. potted horizon’s
_'-f"‘:c":t are wel SAVD, fo Zm,mm. /;70,-_#/
Z_"g"d.'*oi 0/f/25( /o 03/7 oAense. St‘\oqu base
Tex E5| of $410.

S < )gpm. A —0*’\%3"
ep <3P L 3_’3‘ Glacioflu Vial /Iqtasf/}n:/ Sedimrents -
i —r“‘..'.‘.:: '.h:.“.:‘.f 5/0(/1/”’ m‘(d‘ram /d'(.r'ﬂt' / /005" / N(f
/I,fumnj Sand" :*‘\ sANVD. 5{«/ at '?Z;?m ) WA JnFlow
atesiies <lgpm and running SAND:
U L
T
1R T Glaciotlavial [lacustiine Sediments —
v 5“*3“_;:3‘217.“} Tnter /ajf/‘fa/ , brown moist siLTYy
= _‘_ﬂ.’;“f;j SAND , Stiff,oveicons olidated  Occ -
{iioiy] Sand lager J00se andserping
Total Intlow AR e
"2 gpm 1
7—}:_{;5:_::__‘ Glacro f[m//'ar/ //ﬂ[afﬁ"f-ﬂf S'f’d/'/)?‘lﬂﬁ e

)%abaue ) more /'@7;//4//7 /4].,,,0/
ILT ong SANDY SILT. plols?, shf¥.
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CONSULTING ENGINEERS TEST PIT LOG ;’ET ,Eof ,7
PROJECT_ WM.  Poll-ey PROJECT NO._ 1625
LOCATION OF TEST PIT _'Main Embankmeni & GROUND EL.
DATE (ct. 4 |Q5 LOGGED BY __ kDE
NOTES
Groundwater level DEPTH | GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (MB
MetX'| Topsor |- Disturbed dark biownr, moist ko
F’fg’"“ﬁf A oy Wl SILT ang frmm SAND with okl s,
Excavator 1706 T Glacial Till= Greenish rey brown
|_.~_.i“0;jt.;. SILTY SAND witAtraced toSom-e
i1l quike sofd- 13532 GRAVEL and coBBLES- Moist lowel,
/ - _-'ojg:ozg_ meditem /ooy_/a/,»,ysc fo /15m, Dense
ﬁto_.,“oé.. o 2.9m. Slnyh'l' SfrP ail hsEm
Z.~ 1__-[ =
4503 0:
A
" p v AEFrrsy Glaciolacustrine f€luvial Sedirments = Interia wed
/?am.;nj Sand” = 3 e T NI biowan , SEIFE, moist SILT and/SILTY SAVD.
g \Glacio€luv/ql [lacu stTine Sedipients - Bro
g 2t /o05¢, N/?+/$aa“/(1d./$e-fpa lf fd,;, /u,,?m/;j;ol
" 2 . *’T Glacio€luvial Sediments - Brown , wet, SILTY
&M;@LMV T Ha2 T \IANVD and 6RAVEL .
esf.wkr;n%q, 1 1755 | Glaciolacustrine €luvial Sediments —
oppiox. Zgpm 1414k Brown sy jrrequla, /ﬂj:’/j o1 medivmi
| | :{-+ 2| Grained, Joose met SAND anol som e
5 SILT Water sevping Jnsand, ihich is
Trench collapsing f 2l ”/(//?/7}/?7 4
A Sard lagyers B E _
I\ S ag L4+ 7102577
G -
‘7_
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CONSULTING ENGINEERS TEST PIT LOG ;’i;ﬁ”ﬁ"’;ﬁ
o}
PROJECT _ ¢ . Po/lry PROJECT NO._ /625
LOCATION OF TEST PIT_Min &y booss s ra - & GROUND EL.
OATE Jet o /75~ LOGGED BY ___KP&
NOTES
G.ro.undwot_:er level GRAPHIC DESCRIPTION AND C
ifficulty in digqin DEPTH LASSIFICATION
gqui‘;nlntzlnt ugegd? gt'c. (ms Ho6 OF MATERIAL
Koma ke PC P¥e et Topso/l - Disturbra ,daric biown, most foeet
200 LC [oF 4 SILT anct (707 SAND w, [h OREANICS -
Excava fp- o £ 0| Glacial T~ Gremish grey beown 5ILTy
| - i’-tﬂ"'O‘ SAMND with frace GRAVEL one? (OBBLES.
Tillguike wet, Lol etd| MostTe vty mediim foose [firm  to /-5
M Qur / et : - ;
/aoég. 00| 6lacigl Til/- fis @above , with bluish grey
2_-. -.-_a:".;f'-" /?M/f/m"zp-f’t?/ﬂﬂff . /’40/5’( /DN(// /ﬂ"ﬂ//f/»\
1¥ J('.:,}'.' loose Gem - Scep al bast of £l
- o H 0
e G
Swpafbaseof Fil-| 2 3 fu-‘{'
) Lifp | Glaciofluvial Sealimenk = Lt biown,
1o wel, fae ,emm’/'am/ SAV N/;;?/
" Running Sorst " o=~ - Siomal Jrsegular (@yer 9T s7TE,
dFEHF ocea. al ] -y
! -Jr.ff‘jf é'w/mnsa//d'ﬂ’/”f ST, - ,’7 /5.
157220 Joose , enbice anil 1S £eapns , Wt
Toench wolls 5 Trfd | "running sana”  Trench sretes
collagsing - Fe il o //a:/sf'fj
_ f’rf
6 1Eiitl TDZ60m
7 -
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PROJECT __ it . Poll<o | PROJECT NO.__ /625
LOCATION OF TEST PIT _ ain & boss frmrenf £ GROUND EL.
DATE _oct Y [aS~ LOGGED BY _ &0k
NOTES
Groundwater leve| DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (I”\
s i (- Dark bfowin ist lowef SILT
PKngBZ,C e T'opSo;LMd Cime SAND’ 'Zlqiorlifo:a:’:mcs—
0 Ftrol )
Excauator ‘t+ Glacial Titl~ Greenish greq biown
(27K g LTy SAN D Wi TP Trace B Somre 64AVEL
12 0% ano (0BBLES. pel; mediomd'ense floose.
:"1"’ . 5ligh /)(7 0///'t/, e um A ense af 2:Zm
2 BT
Era Tt
See pi W Glaciofluvia ! w/mm;g - Biown, Gne
77)/0/:;2;{/‘ B3tz fomeofium SAND pifh 0c§as/oﬂd/
SV Kanning Lol thin lager (025 em)of shf,oves
SAVD"! 1Y FriH  consolidaked SILT wet, loose
Lf 2 '. —..‘:\::.. W/',l7 M/0a7ﬁodf ”ﬂ/f -
lErtht
Trench g e
collapseo - AR5 R Glacio lacustrine Seaiments - Ligh Y hroars
- /ho/'s)‘7 SHIE /bdf/ysﬁﬁ( (@ /most forar j
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PROJECT _ A7 - /70//1:;/ | PROJECT NO._ )6eS
LOCATION OF TEST PIT_Mysn tmbontmeri € GROUND EL.
DATE (Dl . 4 /95 LOGGED BY __ yo&’
NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
equipment used, etc. (m\
)| Topsoil- Dark Biown, moist bowef SILT & n
ggrzaofsqc “‘éi-Pi-fki\io fine SAND i iPr ORGANICS . 7
EXCQ(?OL;{D/ _Of+ 6/06‘;‘7/ 7,‘(/- breenissh 9/¢y Orocvn SILTY I
|_i;-;‘\°.-.}'. SAND with frect /o Som ¢ 6RAVE L ceroy
4" COBBLES - Hediem olinst, 7707/ 5E -
+¥p o |
-y_ B ':_‘.37-.:2‘-0;‘- '
Kdﬂdaﬂse‘zfs in a 2'_%‘,',-_"-.':‘,",‘- Glacio ¥ luvial Secliments — Fiavn , med s
Stnq EV grainedt Joosr wict SAND - Seep af bofiom,
- TS| wlso rerdom ity p),fPin wnsl -
Z 3 -:_ :::',-.‘:'
- - i-if;;;t;_',‘ Glaciolaceysfr/ne Sectim valS = Light hrown,
ALt moisT wry sHEC Oorrconsolidabent SILT wilh
"Sl[mnj Se:,’au(' _:'-'01" i E\O_(C‘QSJ'O al SARD Sea”
bas “of 9,{1”” Y Jg:L blaclofuigjal Secliments - ek, Brosom SAnDY
arid - ) OO0 6RAVEL anet CoBBLES Vergolense, Seep af
vy G0 ot enit 2-Spm.
ey haref }’u B lrdoR0.| Glacia) 7:07 = Ked prown [ verydense, marst
digin reel H1 5 TEETOFG| SILTyY sanND witrsome Geavee Gomctl (OI3BLES,
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KNIGHT PIESOLD LTD. T
CONSULTING ENGINEERS TEST PIT LOG 'Sflggf”fole
PROJECT _ Mt. Po Iley PROJECT NO._ /625
LOCATION OF TEST PIT _Main Embankment & GROUND EL.
PATE Ocl. Y |q¢ LOGGED BY KDE
NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
difficulty in digging, LOG OF MATERIAL
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PROJECT _M1{ . Po/ley PROJECT NO._ 625
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NOTES
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CONSULTING ENGINEERS TEST PIT LOG SHEETSZ;' of |
PROJECT __ M{ . Polley PROJECT NO. J£Z§

LOCATION OF TEST PIT

Sevpuse (p/lochion Fons

GROUND EL.

DATE Ocf 5/ % Brlwoze S20 /s21. LOGGED BY __ /Jr0e—
NOTES
girf?il‘::r:;clit\;cgr?r dlieg\/geiLg' DEPTH GRCKCI;’CI;-HC DESCRIPTIOONF AATAE%'ECRIL:LSSIFICATION
equipment used, etc. (‘m\
oL R R e
Excavafor “'C‘Q_F"F%: Clacial TilI= Gieenish giey browr SqLTY
115827 SAND wilh frow fosoms 6#MIEL ope
15057 (OBBLES: Mois! , ofense
Z"'.},’—'_{-(.f -
Mino ¢ scof ALECH | blaciolacastiine [ Fluvial Soirmsnts ~
onrsardy cratlc VFHHE | Takerlagewed [4Af brown  SILT ana
it S IEEL L sy 1y sumn- moist fowet (af
ALY copdy horizonrs) |
Jrerrt
4L 1ITT
JHiTH
RBRIAS
Ve ftt | 6tuciolacaslrire [Plevia Sppfimndh —
_*'KTH_ /Fs adour, 7/{7[%&&/0/‘
| Unbeal frenct EREEN)
wl{ss ltC 1HHt 1| T06.5m
Lk
/ﬁa]fy 3-Z- i




\a2 y dat

AUE |

Entire French
;al/a/Sed, o

f&n,/ﬂf, no
/ia /o5 .

KNIGHT PIESOLD LTD. )
CONSULTING ENGINEERS TEST PIT LOG SHEET | of |
PROJECT ML . Polley PROJECT NO._ 1625
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! 4
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NOTES
Groundwater level DEPTH GRAPHIC DESCRIPTION AND CLASSIFICATION
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KNIGHT PIESOLD LTD. 151 T No:
CONSULTING ENGINEERS TEST PIT LOG %ﬁss?; of |
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'KNIGHT PIESOLD LTD. TPrs 92
CONSULTING ENGINEERS TEST PIT LOG SHEET I of )
PROJECT __ M. Py [ley PROJECT NO. 425
LOCATION OF TEST PIT _Seepage Pord, SEcormer | GROUND EL.
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NOTES
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