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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 Piesold 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 penneability zones. It is 

recommended that 2 more boreholes to expand the geotechnical infonnation 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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CONSULTING ENGINEERS 

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 25m centres. These test pits encountered 2 to 3m 

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. 125m. At TPME-15 loose wet sand was encountered below the till. 

This material extended on the embankment centreline for approx. 125m, to 

TPME-20. Over this area, the till cap varied from 1.7 m to 3m thick, with 

loose glaciofluvial sediments underlying the till. At the upstream toe of the 

embankment this zone was approx. 100m 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 em) 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 Piesold 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 

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 fmal 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 Piesold 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 Piesold Ltd. Ref. No. 1625/5, 

May 19,1995). 

Compaction Tests 

lVhy 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 fmd that the 2% air voids line is usually the control in 

practice. Consequently, if the Standard Proctor moisture density criteria are 

Association 
of Consulting 
Engineers 
of Canada 

Association 
des lng8nieurs­
Consei!s 
du Canada 

- 9- 1625/6 

January 25, 1996 



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 Piesold 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 penneability 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/or Urgent Use 

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

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

• dam overflow control if massive precipitation or runoff occurs; 

• piping or seepage control from the dam slope, toe or valley floor develops; 

• tension cracks develop in the dam. 
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The design basis for the tailings impoundment includes provisions for storage of the 

total runoff from the Probable Maximum Precipitation event. Also, the tailings 

facility will be carefully designed, constructed and closely monitored during initial 

construction and over its lifetime. If any problems are identified during the course of 

construction or ongoing monitoring, appropriate remedial actions, contingency plans 

and materials stockpiles will be implemented. 

Modified Centreline Design 

The design proposed entails some of the compacted main dam to be constructed over 

loose to medium dense tailings. With this design variability in consolidation 

characteristics would be expected. This could lead to tension cracks near the top of 

the main dam and generally parallel to C.L. Stability analysis should allow for 

10 m deep tension cracks filled with water. 

Vibratory compaction of the beach should also be considered for the beach zone in 

the zone downstream of the S. 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 Piesold 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. 

Association 
of Consulting 
Engineers 
of Canada 

Association 
des lngenieurs· 
Conseils 
du Canada 

- 13- 1625/6 

January 25, 1996 



PROJECT No. /62/ KNIGHT AND PIESOLD LTD. 
UNIFIED SOIL CLASSIFICATION SYSTEM SAMPLE No. CONSULTING ENGINEERS 

DATE 

PROJECT : MT. POLLEY fAILINGS GRADATION 
.. - - - --- ----- -- ----- ·---·--·-· ··--- ------ ------. --- . -- -· .. ---

- - ---· --- --- ----------· -- ------ - ·- . ---- . - -----· ------ --- ·---- ----
SILT SAND GRAVEL 

COBBLES BOULDERS 
CLAY 

Fine Medium I Coarse Fine I Medium !coarse Fine 1 Coarse 

.002 .003 .005 .01 .02 .03 .05 0.1 0.2 0.3 0.5 1.0 2.0 3.0 5.0 10 20 30 50 100 200 300 500 100 I I 

It~ 
I I ·r 

I I I I I I I I I I I 90 

1 1/ r I I 
-

I 
-I 

I I I I I I 
60 

I I ---~--- ----- -- - f-----1--- -+- -1--- --- - -· - - - -
I I I I I I 
I I I I I I 

~-
70 -T- I - ,-1---- T- -- ---1-- -- ... -I I 

t- I I I I I I :r: 
(.!) 

I I I I l I w 60 
·-~ I I ~ I I I I >-m I I J I I .' I I 0:: 

- .. 
w 50 T r v I I I I z 
li: I I ~ I I I I t-
z I I I I I I 

1- - ---~ 40 

I I jv I I I I 
0:: w 
a.. I I I I I I 

r- -
30 1 I v 1 I l 

I y I I I I 
I I I I .. I ------1-- -·1-- -- -··· 

, 20 

I VI I I I I G> 
c I ~~ 

l.oo' I I I I I ::0 10 

I -rrl I - ,.,... I I I I 
1- I I I I I - i I I I I I 0 

200 140 100 60 50 40 30 20 16 10 8 4 f" -i" t" -f" I" It" 2" 3" 4" 6" 12" 24" 

U.S. STANDARD SEIVE SIZES SEIVE OPENING IN INCHES 
--



A z n­oG) 
z I c._ (j)-IW 
~ ::I 
::l-o· z- ...... 
GJ m CD 
m (I) ~ 

z 0 ...... 
GJ r CD z O CD m m m ::o, 
(f) -I 

0 

11 
G) 
c 
;o 
m 
N 

M' 
E -C) 

.lil:: -
~ 
'ii) 
c 
Q) 

c 
~ 
c 

MT. POLLEY PROJECT 
RELATIONSHIP BETWEEN COMPACTION ENERGY AND MOISTURE CONTENT- DENSITY 

(CHARACTERISTIC COMPACTION CURVES FOR GLACIAL TILL) 

1 I I .I J I I I J l J I I I -1 
23oo - -H--v >-+-::;+:;,~ '\J ',.. -~ . . ,__ J ++-f-l-+-1+f+ll-fH I l J ~ I 

~ " ""' I'\ v Zero Air V mds Lme j , , , ~v 1 1 I I 

2150 

2100 

2050 

v r- ~ ~ r-~-
2250 '\ , ~ 1-1- r- · 1-J-1-- I~ v . . 1- -1-f'\ , ,1- r- -1-1-

Poss!ble Machme , , , I-+->----•--J---~ -+-r - --+-:

1 
_1compaction Curve - f'\ ]"-. {2% Air Voids Line j--r-t-1-[- J 
1-- ---j-1- j- r-t- I'\ k 1-1 'I 

-..... '\ ~ 1--+--i 1- 1- 1-r- 1-1 2200 j_ v~-"' t::::c:-.... -k~F-1-r- r-,r- I-- .. ______ ,__ . --1-1--1 v I~ I'\ !..,.. -1- -1------ I 

-t-1- 1-!;7~- 1-;-:-::-.-[\ . --- - 1----1---1-----l--1-----1- 1----1-··--1-v F -----~-------l-1--r.:--K_ ..... ____ ~---~-~, ~--- _ ------t---.-r -- 17 -- - ---~---· t- _
1 

1 '~ _, 
1
_ __ 1-- - ---1- t- ·- - -r- --- -

-r-1-t-· --j-£ r-- r-- Kt\ ' '\\. ,__ 1- - -
v ~ r __ 1---1--1--1-··1-- · · f---1-- · - I··-· - - - 1 --

1 +-· t-----·-· -· I-l--l-- ------------1---1---- . , __ ---. ~ ·1- ------1-1---· Modified Proctor Compaction Curve 1--- ~,I--.-----~~-~\. -::::: r- __ --H----t- ----+-----

1- J _L -1-l-1- .I _[ .~+-J+J_=l=t-1: ~~-L I_L ~-~I + +- ~ 1\r.:::--= ~~st= -1- -1----r--- -1-t- ---1-- -- -- --~--~---I I I I I I J l - _L_ --1-- -1-l- I '{ I 

2000 

-+-+-l-1--l--l--l-1-1-l-f--l-l-l--t-·1~-

,_ +-1-t-t-1-1-1-t-+-

=!=-~=~~~=~I= =~1=1+=~~+ ~+~~= --~~~-==• =--'1-':l= j ~=t=~-[-=~ =- --l-+-

l±tl± :::::tj±t ±tl± =l:::::)jj::::: j:::::)jj::::: jjj:::::::::: :--- ::::::::::::_ ~==:}= =~--=l=- 1- I-t·--~ + ~ 
1=1--=1--~ ==tr------1-~- -J,._I? -~~=1--r--1---:~f:'h~~~==~I-JS~~I==l='=:='~==-=~=1===1== 
---1-r- -1-r-- -1- 1--1--1/V-r::- -1--1- - -- -r-t- -1- -- _t:-,1"1\: 1 ~~- -1-b ~~---- -- -- -+-t---- - --1-----
1-:---1--1-1--- / 1--- -r- -1-1·- -~ -,----1.~1~ -1---1------ -----t-· 

I ~~~ I' - ~--1- - -1-r---,__ ,__ Assumed Standard Proctor Compaction Curve , ]'.. I' -, --, I' I "-

"\ ' I -1- -1--1- 1-----[';--"' 1-1- - -1"'1- -
1950 ' 

-1--- r----1- ~---~~ --- t-- r--- ----'1" -- ----~=-]- ----
------ ---1-------t-r-- -l-1-----l----~----=x---

19oo I- ------1--- l-1----l---l---~"\i\.1---p-,-r--

4 5 6 7 8 9 10 11 12 13 14 15 16 

Moisture Content(%) 



/>: 
z 
go~ 
ZI ~ g? -l. 
r 
-1 lJ 1\. 
z- ('J 
G) fTl .. ~ 
fTJ(J) 

~o ....... 
:zr~ 
::;::o~ 
Dl r Q) 

-I 
0 

.,.., 
C) 

c 
;o 
rrJ 

0J 

CAD fll£: \PROJECT\ t625\17C\A10 Plot scalt: t~t 

IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
STATIC STABILITY 

10 m Tension crack 
filled with water 

Potential slip surface 
(drained tailings strength) 
Factor of Safety = 1.5 

Potential slip surface 
(undrained tailings strength) 
Factor of Safety = 1. 43 

Potential tension crack 
slip surface 
Factor of Safety = 1.59 
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groundwater dram, see ~ ~ ' Oraln conveyance pipes 

Basin liner and. ---J+---~-J(Zj~====::::========~ I -w.w:-r=-=-= 
Org. No. 1625.102 

Seepage collars, see __J_ 
Org. No. 1625.102 SECTION IQ!UIO 

S.O.l. 

L 19.33 m 'I 
ZaneSP El. 957.6) B.Om 1 Sf~ Il!l (2008) El. 960 

.:;z__ _ ~ , - ~~.,~Sf~ .lZZ' (2006) El. 956 

IMN DI!!!JANKJENT 

Future_.....:~-~\-:---;- .;p. rSf~ Jl' (2004) El. 952 
• / ~ --l'- --L 

to:; f!!O!!!_ :,c _ ~ - W --.:: ....._ _£Sf~ N (2002) El. 948 

--~7' -\ fz;;;;eC ......_-.... _£Sf~ J1T (2000) El. 9<1<1 

( 

Zon~~ -~1 
- ~-'f----.:::,..-.... rSfogtt Jr(/998} El. 9<10 

Blanket drain ""-~- J\_ _ _ '- "" t_ Ouf~f pipe 
-L' ~ - ( ') El. 926 m . . - - - 7 \ Zone s'- ....._ '- ....._ rSf~ Ji: 1997 £7. 935 

Tailmgs-1 1 ~ ---,. :..r- ..,_ ___ ......._. t_ ( ,, 
7- - __,._ - 7 v .,. ' Zone B -.... ., ~ ....._ .., (Sf~ 1b 1995 or 1996,- £1. 

drains 
Outlet pipe, 

DETAIL A 
AlAIN E.liBANKMENT TO£ ORAJN 

1./aln Embankment 
Seepage Collection Pond 

Crot·ndwater monitoring 
well CW95-J 

rBedrock opprox. 
J. _ El. 880.0m 

] 

Perimefttr Embankment 
Seepage Collection Pond ISO mm perf. CPT riser , \ 

plpe t1 SO m c/c \' \ 
7. 930m 

£1. 925m \\\ 
Blonkt:f dra1n ~ \\ \ 

ZONE: 

Coarse Bearing 
loyr:r 

Chimney/Toe 
Oraln 

Oralns 

s 

A 

B 

c 

cs 

Capped lor 
lufuf'fl extensions 

MATERIAL TYPE: 

Free draining durable waste 
rock 1171 or coarse sandy gravel 

filter sand 

Oroin Crave! 

Clack;! fill 

Clac/al 1!71 

Clack;! fill 

Random fill 

Cycloned sand 

PLACEME:NT AND COI.IPACTlON R£0U/R£MENTS 

Placed and spread in maximum 1.0 m !hick layers. 
Compaction as directed by the Engintter. 

Placed and spread 1'n maximum 1.0 m fhk:k layers. 
Vibrafoty compoclion as directed by the Engi'ntter. 

Placed ond compacted as shown on the Drawings 

Placed, moisture conditioned ond spread in maximum 
300 mm fhk:k layr:rs (a/fer compact/on). 
Vibrafoty compaction to 9SX of modified praetor 
maximum dty dttnsify. 

Placed, moisture condl7ioned and spread /n max/mum 
600 mm thick layr:rs (affttr compact/on). 
Vibrafoty compact/an to 90X al modified proctor 
maximum dty dens/fy. 

Placed, moisture candil/oned and spread in maximum 
600 mm thick layers (a/fer compaction). 
Vibrofoty campocl/an to 90X al modil!i!!d proctor 
maximum dty density. 

Clack;! fill or other approved material placed ln 
maximum 600 mm lhk:k /ayr:rs (alter compaction). 
Vibrafaty compaction as required by the Engintter. 

Placed and spread ln maximum 1.0 m !hick layers. 
Vibrafoty compaction os directed by the Eng1neer. 

~ 
'1-
c::;; Toe drai'n extends lo Stage lb crest 

El. 931 

Prepat'fld subgrodtt 

DETAIL 8 
LIPSTREAAI W'EW OF STAG£ lb 

AlAIN EMABNKAI£NT Toe drain autlttf pipe, 
see Oe/al7 E/1625.102 Bedrock approx. 

See Note J ----......_../'~\ \ £filter sand 

\----..., ' \ - - -;x .. ·. E:. 
\ ....-.· .. \•'·\ " -~ N.T.S. 

920 

970 

910 

Orain !.lonitoring Sump 
stte Section -1/1625.102 

SECTION t62f:11o 
PERIMETER E.li8ANKM£NT 

Scale B 

s.o.[::j.l. 

Coarse bearing /ayr:r 

ll neccessaty) 
(displaces so/f fa1'lings rl 

Zone Sll 
1 

Stage JlJl (2008) El. 960 

1 
T.~1 - -J__c {Stage J?[ (2006) El. 9S6 

i' ---,V --- 1
''::.., 2 {Stage E (20CH) El. 9S2 \..., . -- - -...,.' ___ j'
1
e ... ~'... : rstagdY(2002) El. 9<18 

Ta~~mns -' .., 'on'~ r .., 
" '"' ~ " .., '.., .., Stage lli (2000) El. 

2 rP ......... ................ '..... .... .... 
1~-----------

.J 
SECTION t625.11o 

SOUTH DIBANKMENT 

1625.102 TAILINGS STORAGE FACILITY - FOUNDATION PREPARATION AND 
BASIN LINER - SECTIONS AND DETAILS 

1625.110 TAILINGS STORAGE FACILITY - STAGE Io/Ib TAILINGS IMPOUNOMENT -
GENERAL ARRANGEMENT 

CRC. NO. OESCiliPTlON R(V. 

REFERENCE DRAWINGS 

El. 895.0 m.,_~ 
1_ -m,=nnr -

Groundwater E: 
mon/fon'ng c:. 
well CW95-I ~ 

0 
DESCRIPTION APPROVED REV. 

REVISIONS 

;(·:. • • • :- • :. ~ E: 

DETAIL C 

ISO mm sofia CPT 
conveyance plpe 

PERIMETER EMBANKMENT TO£ DRAIN 

ISSUED FOR DESIGN REPORT 
ISSUED FOR REVIEW 

DESCRIPTION 

REVISIONS 

NOTES 

I. Groundwater monilor1ng · wells to be insatlled by Others. 

2. Per/meter Embankment slopes 2_H.·I V as per !.la1n Embankment. 

J. Per/meter Embankment seepage collect/on pond to be located 
ln the field by the Eng1neer. Pipttwork invert elevations may be 
adjusted 1n the llttld by the Eng1neer. 

-1. CPT Riser plpes Ia be Installed lor exfens/ons durlng future 
emban/rment raises. Stages N and "" wl71 1nclude a foe droin 
fhof ls connected to exlsbng outlet plpework. Addl7ional outlet 
pipework to sttepage ponds w1'll be 1ncluded if required. 

10 5 0 
A I'QYiii"',u; 

10 20 JO -10 SOm 

IMPERIAL. METALS CORPORATION 

MT. POLLEY PROJECT 

TAJUNGS STORAGE FACILITY 
TAJUNGS EMBANKMENT 
SECTIONS AND DETAILS 

ORG. NO. 1625.111 REV. 1 



Seepage cutolls requ/red at 7m 
spacing to llnol embankment toe, 
as shown ln Oeto11 8 

In-sHu q!oclol 
till (typ.) 

Cloclol!uviol/ /n-s1'lu t111 
905~ 

gloclolocustn'ne ..?2m thick 
sediments 

1./oln Embankment 
Seepage Collectlon Pond 

Constructed bosi'n liner 

A SECTION 1 
~ Foundation Preparation 

Scale 8 

\

Toe droln canlll!!yance plpe ollset 

1./oin Embankment 
seepage collection pond 

Original ground 
49m Sm 

-----._,_---1./orker post at 25m c/c, 
see Note 8 

{ Explorot/on trench 

,---- _ ___. ... 
... .....---_.,.,.­

i . t _________ _,/· 
... ,,, 

Select llne grained 1171 bockll/1 
w1'lh 1 OX bentom'le, placed and 
compacted ln max. 300mm flits. A 
Cutolls rt!quired at 7m spacing ~ 
to llnol embankment toe. 

KEY PLAN 
Scale A 

l.l1'nimum collar 
projection 0.5m 

CP£ tee 

0.5m J__j 1m 
opprox. opprox. 

DETAIL B 
SHpoge Cutoff 

Scale 0 

Stage lb toe dro1'n 

Basin liner, 
min. 750 mm 
thi'ck 

~Embankment ft71~epored 
/ subgrode 

I 

SECTION 2 
Basin lim~r 

Scale 0 
8o~ non-wolll!!rl A 
geofexb7e wrap ~ 

Oroin Crovr~l 

DETAIL A 
£mbonkmt~nt Foundation /Jroin 

Scale 0 

150 dio. HOP£ ORI7 
FoundatiOn drain 
canlll!!yance pipe 

s;o drain 
oniton'ng 

~~~n~~~~~ ump 
...-'--'r'"'"-i-'-'"-'"--.>J 

DETAIL C 
£mbonkmt~nt Foundation Drain Tit~-i'n 

Scale C 

& 
ISO dlo. HOP£ ORI7 & 
toe dro1'n conlll!!yance pipe, 2 
see Oeto11 8 lor seepage 

1800 1.0. 
manhole 

150 dlo. ORI7 HOP£ drot'n 
outlet pipe, typ. inv. £'1. 909.3 

Step rung, typ. 

ORe. NO. 

cutoll requirements 

._r--_._-~ .L To dro1'n monltor1'ng sump 

DETAIL D 
TOtJ /Jroin Titt-in 

Scale C 

DESCRIPTION 

REFERENCE DRAWINGS 

use 

REV. 

200 di'o. OR21 HOP£ outlet 
pipe, typ. l'nv. £'1. 908.5 

DETAIL E 
Drain Monitoring Sump 

Scale 0 

& 
DESCRIPTION 

REVISIONS 

APPROVED 

Clociol t/11 <2m thick 
~~ approx. c::i 

SECTION .J 
TOtJ /Jroin Convt~yanc6 Piptl 

Scale 0 

NOTES 

1. Subgrode preparation to comprise stripping ol topso11 
and orgom'cs and removing saturated moterlols to 
establish o competent, bearing surface lor ft71 
placement as directed by the Engineer. 

2. Three bollords required of 120: I. Om from sump. 
Bollords to be 200 dio. Std. Weight steel plpe 
117/ed w!'lh concrete. 

& _f£1.0 

Precast 1.8m 1.0. concrete 

3. All pipeworks to hovr~ o mlnlmum ol lm ol colll!!r 
lor frost protection. 

PrecG'st manhole sections set 
1'nto .300mm fhkk bose slob. 

450mm m1'n. 
project/on 

-----.10.--

SECTION 4 
Scale 0 

& 

OR21 HOP£ pipe 
stub, see Notes 5 
and 6 

Embedded HOP£ Flange 
75mm projection 

2 

0 
REV. 

DETAIL F 
HOP£ Stub and Flange 

Scale C 

JA,"l 18/96 REVISIONS FOR REVIEW COMMENTS 
JULY 15/95 FROST LAYER REVISED AND NOTE 9 ADDEO 
JUNE 2 95 ISSUED FOR TENDER 

DATE OESCRIPnON 

REVISIONS 

manhole c/w step irons, 
as supplied by Ocean cement 
or opprolll!!d (!Quivalenf 

Insulation extended to lm 
below ground surface 

200 dio. OR17 
HOP£ Outlet plpe 

=e:. C'-- £1. 8 
To Nom embankment 
collection pond 

_c---£1. A 

4. 

& 5. 

6. 

& 7. 

& 8. 

9. 

HOP£ stubs and flanges to be cost 1'nfo manhole. 

For Main Embankment drain monlton'ng sump 
150 dio. pipe stubs t1 lnlll!!rt £1. 909.3, 3 required. 
200 dio. plpe stub 0 inlll!!r/ £1. 908.5, I required. 

For Pt!rlmeter Embankment droln monitoring sump 
150 dio. pipe stub, 1 required. 
200 dlo. plpe stub, 1 required. 

Oroln moniton'ng sump lnlll!!rl elevatlons shown on 
Table 1 may be adjusted ln the lleld by the £ng1'neer. 

Bun'ed plpework to be colll!!red by o berm and clearly 
marked by o llne ol stokes. 

Frost protection Ioyer to be placed only on right 
abutment area ol bosln liner. Not required in 
valley bottom. 

See Table I lor 
key elevations 10. All perforated pipe to halll!! drain grolll!!l and 

geatextlle wrap, as shown on Detail A. 

APPROVED 

Tablt1 1 
£LEv. AlAIN PERII.IETER 

£1./BANKI.IENT £1./BANI<l.IE'NT D 

A 907.5 924.5 c 
8 908.5 925.5 8 
c 909.3 926.5 

A 
0 911.5 930.5 

KNIGHT PIESOLD UMITEO 
CONSULnNG ENGINEERS -- VANCOUVER, B.C. 

DESIGNED KOE 

DRAWN ROT I 1'../.t /NSO 

CHECKED 

APPROVED 

I 0.5 0 I 2 .] 4 5 m 

0.5 0 2m 
JMIIii -------10 

100 

0 10 20 30 40 SOm 

0 100 200 300 400 500 m 

IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
TAIUNGS STORAGE FACIUTY 

FOUNDATION PREPARATION AND 
BASIN UNER 

SECTION AND DETAILS 
DATE JUNE 2. 1995 SCALE AS SHOWN ORG. NO. 51 0-15-01-1625.202 REV. 2 



~ 
SETTlNG OUT POINTS 

Oescdptlon Polnt Northi'ng Eostlng 

Sl 5 818 622.590 594 258.688 
S2 5 818 392.402 594 765.778 

Settlng S.J 5 818 365.375 594 995.246 
Out S4 5 818 2.18.539 595 240.350 
line S5 5 818 966.983 596 208.866 
(S.O.l.) S6 5 819 304.035 595 955.881 

S7 5 819 932.340 595 066.670 
S8 5 820 025.632 594 375.061 

Stage .lb Moln S9 5 818 891.014 596 150.000 
Embankment € SIO 5 818 199.059 595 230.000 

Penineter Sll 5 819 705.338 595 404.339 
Embankment f S/2 5 819 869.082 595 160.766 

Stdpplng S/3 5 818 233.372 595 392.851 
llmlts S/4 5 818 696.416 595 997.943 

SIS 5 818 828.350 596 066.684 

Main Embkmnt. S19 5 818 461.203 595 790.290 
Seepage £. S20 5 818 391.047 595 697.013 
Conec/Jon 2 S21 5 818 317.351 595 752.085 
Pond S22 5 818 387.678 595 845.590 

Reclatin S23 5 818 743.870 595 479.103 
Barge cs 5 818 856.841 595 365.834 
Channel BC 5 818 879.675 595 408.055 

EC 5 818 903.862 595 375.481 
PIS 5 818 899.065 595 397.857 
S24 5 818 998.167 594 887.106 

& C1 5 818 523.688 595 775.212 
BC 5 818 405.938 595 887.923 
EC 5 818 393.421 595 873.189 
PII 5 818 399.242 595 880.928 

& 
C2 5 818 222.184 
BC 5 818 104.704 
EC 5 818 093.995 
P/2 5 818 098.801 

Bootjack£ C3 5 818 096.998 595 273.949 
Moorehead 2 

BC 5 818 009.797 595 322.894 
Connector EC 5 818 002.473 595 241.322 
Relocal/an P13 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 
P/4 5 818 354.995 594 220.025 

LEGEND: 

GW95-1 
• - Groundwater monitodng wen 

C 1 - Curve No. I (typ.) 

BC - Begln Curve 

EC - End Curve 

PI! - Pat"nt of lnlersectton 
lor Curve No. I 

NOTES 

I. Sellt"ng Out llne (SOL} i's the upstream shoulder al 
the Stage VII embankment. 

2. Stdpping and cleon"ng required 5m beyond seepage 
canectlan ponds and pipeworks. 

3. Penineter Embankment Seepage Collection Pond Ia be 
located t"n the lleld by the Engt"neer. 

4. Number and locatiOn of cross-drain culverts to be 
determt"ned t"n the field by /he Engt"neer. 

EMBANKMENT -

* * 

Scale 

CONSULTING ENGINEERS - VANCOUVER, B.C. 

O£SICNEO KDE/KGB 

CHECKED 

Maln Embankment 
seepage conecuon 
pond 

~ 

100 50 0 100 200 300 400 500 m 
·~~~~~~~~~ 

IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 

TAIUNGS STORAGE FACIUTY 
STAGE lb TAIUNGS IMPOUNDMENT 

GENERAL ARRANGEMENT 



UNIFIED SOIL CLASSIFICATION SYSTEM 

PROJECT: ZON£ - S AND B 
AIAT£RIAI. - GLACIAL na 

I SAND 
leoorsel Medium I 

I SILT 'CLAY 
I Coarse (Medium I Fine I' 

C088LESI GRAVEL 
80ULOERS Coarse I Fine Fine 

CRAIN SIZE IN lr.liWLIETR£$ 

UNIFIED SOIL CLASSIFICATION SYSTEM 

PROJECT: ZON£ - BASIN LIN£R 
AIAT£RIAI. - GLACIAL na 

aouLDERS C088LESJ~~~GRA~VE~L~---t-'--.-~~SAN~~Dr--=----~~~--~~SI~U~.-~~ ·1 Coarse I Fine lcO<Irsel Medium I Fine l Coarse (Medium I Fine I CLAY 

I 
CRC. NO. I 

!!!?.!Q 

1. No more Ilion lOX of Zone S material shall btt 
coo~r than the Zone S Coarse Limit and such 
material shall btt liner Ilion the Zone 8 coarse 
/Jim1. Zone S material whlcll has o gradation 
btttween the Zone S and 8 coarse limits shall btt 
well spccttd out and shall not form conllnuous 
foyers or sizeob~ lenses. 

2. For Filler sand, the portion pcssing the No. 40 SJ"eve 
must hove a plasticity index (PI) of zero. 

DESCRIPTION 

REFERENCE DRAWINGS 

I I 
REV. I OATt I 

UNIFIED SOIL CLA'5SIFICATION SYSTEM 

PROJECT: ZON£ - TO£: DRAIN 
AIAT£RIA!. - RLT£R SAND 

80ULOE:RS ~&!S~~~~GRA~VE~L~---~~--.---~SAN~~0.-~~--4(~----~S~IL~T~~~-4 ·1 Coarse Fine jcoorsej Medium I Fine T Coarse (Medium Fine (CLAY 

I I I ' I I I 
~~~-+~.-#H~~~~~~~~~~~f~++~,~~~~~~~~~~~~L~I 

I I I \! I I 
tofi-H-HH~l---liH+++f-+-h-l -J+H-f-,1-+-H-

1
!--f++H-f-\1-

1
+ ...~1oo::,-l+l-H++-+-+..!.1 --lfH+H-Hf-..!.-ll 

o~~~~~~~~~~~~~~~~L+.~~+.·~,I,~I~~~~~~~~~~~I soo JOO 200 too so 30 20 to s.o J.o 2.0 t.o o.s o.J o.2 o.t .05 .OJ .02 .01 .oo5 .ooJ.oo2 .oat 
CRAIN SIZE 1N lr.liWUETR£S 

UNIFIED SOIL ClASSIFICATION SYSTEM 

PROJECT: ZON£ - DITCH £ROSION PROT£CTION 
AIAT£RIA!. - RIPRAP 

80ULOERS ~SlES I GRAVEL I SAND 
] Coarse I Fine leoorsel Medium I Fine 

., SILT (CLAY 
I Coarse (Medium I Fine r 

I 0 I JUNE 2/95 (ISSUED FOR TENDER I 
DESCRIPTION I N'Pll<M:D REV. I DATE .. , DESCRIPTION I N'Pll<M:O 

REVISIONS REVISIONS 

UNIFIED SOIL CLASSIFICATION SYSTEM 

PROJECT: ZON£ - PIP£ SURROUND 
AIAT£RIAI. - DRAIN G'il<ll!f"L 

80ULDERS ~&!S GRAVEL 
"I Coarse Fine 

SAND 
(coorsej Medium I 

CRAIN SlZ£ IN J.IUI'IETRE:S 

Fine 
I SILT 'CLAY 
I Coarse (Medium I Fine r 

UNIFIED SOIL CLASSIFICATION SYSTEM 

PROJECT: ZON£ - ROAD SVRFACINC 
AIAT£RIAL - W£ARINC COURSE: 

I 80ULDERS ~SlES( · GRAVEL SAND 
"I Coarse I Fine lcoorsej Medium I 

SILT 
Medium I Fine ICLAY Fine I Coarse 

KNIGHT PIESOLD WAITED 
CONSULTING ENGINEERS - VANCOUVER, B.C. 

DESIGNED KOE 

DRAWN ROT 

CHECXEO 

IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 

TAIUNGS STORAGE FACIUTY 
MATERIAL SPECIACATIONS 

DATE JUNE 2. 1995 I SCALE AS SHOWN I DRG. N0.510-14-03-1625.212l REV. 0 
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950 

e' -.;;:. 
9<10 
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~ 930 
(j 

80-P£2-01 2 

920 lit. tD 

910 

960 

950 

e' -.;;:. 
9<10 
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1::; 

~ 930 (j 

920 

910 

960 

950 

e' -.;;:. 
9<10 

~ 
1::; 

~ 930 
(j 

920 

910 

REFERENCE DRAWINGS REVISIONS 

"" 82-P£2-02 

"" 82-PE2-01 

lit. 
A2-PE2-01 

lit. 
C2-PE2-0I 

PlAN£ 8 
Scale 8 

PlAN£ A 
Scalt1 8 

PlAN£ c 
Scale 8 

TYPICAL DETAIL OF SEEPAGE CUTOFF 
FOR PIEZOMETER L£AI)S 

Scale 8 

I. Piezometers are vibrating type, RST or equivalent, connected 
to a readout panel via heavy duly direct burial cable. 

2. Piezometer leads ore to be extended Ia a prefabricated monitoring 
hut located downstream of lht1 final embankment toe. 

3. A schedule requ1red for piezometer types and lead lengths 
w1'll be provided in /he Technical Specificof/ons. 

<1. Future survey monuments not shown. A minimum of 2 
monuments w1'll btl i'nsfolled far each embankment raise. 

lECE:NO 

,-----Plane 1.0. (A, 8 etc.) 
.-----.Area (0-Toilings, l-Orain, 2-Embankment) 

AO-PEI-01-Number 1.0. 
1 Pressure Rob'ng (1-low. 2-High) 

Typt1 of Instrumentation (PE-Piezomt~ter electr/c, 
SI.I-Survey Monument) 

AO-PE2-0I A Tailings moss piezometer 

AI-PEI-OI A Embankment foundof/an drain and foe 
drain piezometer 

A2-PE2-0I A Embankment foundof/on and f1'll piezometer 

A2-SI.I-OI 0 Embankment survey monument 

8. Future Piezometers 

10 0 10 20 
e 

100 so 0 
A I - - --- -

KNIGHT PIESOLO UMITEO IMPERIAL METALS CORPORATION 
CONSULnNG ENGINEERS - VANCOUVER, B.C. 

D£SICNED GRG MT. POLLEY PROJECT 
DRAWN RDT/VY 

2 JAN. 18/96 REVISED SEEPAGE COLLECTION POND TAJUNGS STORAGE FACILITY 
INSTRUMENTATION 

CHECKED 

APPROVED 
APPROVED 
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650 m'de x 600 deep trench 
exco110ted ln bosln liner bocklilled 
wlth select llne grolned b71 and 
compacted by hand, os d/rected. 
See Section .J. Trench ollset from 
concrete blocks. 

Piezometer leads 
looped to allow 
lor strain 

.JOOmm min. Till 
carefully placed 

Perforated 
2• dlo. 
Steel pipe 

bockfl71 ·-1- t.:...:~:...:J--_;...--'-.:.....t 

Sand bockh71 

DETAIL A 
INSTALLATION OF PIEZOMETERS 

IN BOREHOlES 
N.T.S. 

Bedd1'ng and bockh71 for plezometer leads 
to comprise select h'ne grained till with oil 
portii:les exceed1'ng 25mm removed. l.loteriol 
compacted us1'ng hand-guided vibrob'ng 
compactors os directed. 

SECTION 1 

opprox. 
block 

Surface of prepared 
embankment foundation 
or 1171 

TYPICAL SECTION THROiJGH PIEZOMETER LEAD 
TRENCH IN PREPARED EMBANKAIENT FOUNDATION 

OR IN ZONE S AND 8 FILL 
N.T.S. 

DETAIL 8 

Top of 
Basin liner 

VERTlCAL SUPPORT FOR TAIUNGS PIEZOMETERS 
N.T.S. 

1000 min. 

DETAIL 01" 

steel plp~ and cop 
Stage Jb 
embankment crest 

/" Downstream lace 
1 of Zone B 

2 

~' 

SURFACE MOVEAIENT AION/JAIENT 
N.T.S. 

Select h'ne screened till bock/ill 
carefully placed along ent/re 
length of lead -i 

Piezometer tlp 

DETAIL C 
TYPICAL PIEZOMETER INSTALLATION IN 

EMBANKAIENT FOUNDATION DRAIN OR TOE DRAIN 
N.T.S. 

GROUNDWATER DRNNS REMOVED 
1625.220 TAILINGS STORAGE FACILITY - INSTRUMENTATION 0 ISSUED f'OR TENDER 

ORO. NO. DESCR!PllON Rf.V. OESCRfPTION APPROVED Rf.V. DESCRIPTION 

REFERENCE DRAWINGS REVISIONS REVISIONS 

APPROVED 

/ 

Throat 
section 

l 

-..._AI/tm1<1tive 4S 
wmg won PI.AN 

OM!rging 
St!Ction 

G 

SEC110N 4 

PARSHAI.L FLUAIE (2FT. SIZE}, DETAIL 8/1625.215 
FLOW AIEASUH£1.1£Hr FOR INFLOWS TO TAiliNGS STORAGE FACiliTY 

AREA B RUNOFF COI.JICTION AND TAiliNGS AJi'E'A D/IIE'HSION DITCHES 

p 

Dimensions for Porsholl flume 
with throot width be of 2 feet. 

be 609.6 
A 1524 
0 1016 
B 1495 
c 914 
0 1206 
E 914 
L 610 
G 914 
H -
K 76 
loA 381 
N 229 

now. o p 1854 
R 508 
X 51 
y 76 
z -

1000 500 0 1000 2000 mm 
Scale 
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1525.202 TMJNCS STORAG€ FACIUTY - FOUNDATION PREPARATION ANO 
BASIN LlHER - SC:CTlONS ANO OETAJI.S 

1525.214 T.AIUNCS STORAG€ FACIUTY - srnn.rEHT CONTROL ANO SEEPAGE 
COLLECTION - SECTIONS ANO DETAILS 

II(V. 
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lllz~ - t11 qin [ MhQnttne/lf t~~t.Pif> 

NO 
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115zl- 5t"t>fl&,1e (olkc{io;, ~,.q Tt-sf P1 b 8 

,; 
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KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

i 
SYMBOLS AND TERMS USED IN THE REPORTS 

SHEET I of 3 / 

ORGANIC 
CLAY SILT SAND GRA!IfL SOIL 

t+-r [2] 
a oo a 

[] +1- 0" c 
\+ t a a 0 

t + 1"+ 0 0 (). 

++ ooo,_ I 
The symbols may be combined to denote vadous soil combinations, the predominant soil 
being heavier. 

RELATIVE PROPORTIONS CLASSIFICATION BY PARTICLE SIZE 

TERM RANG£ Boulder Over 8" 

Trace 

Some 

'y" or 

and 

,, ,, 
ey 

0- /0% 

10 - 20% 

20- 35% 

35- 50% 

ie. CLA Y - silty, trace sand 

Cobble 
Gravel 

Sand 

Silt 
Clay 

NOT£ 

3"-8" 
-
Coarse 3/4 11 -3 II 

Fine 114 -3/4 II 

-
Coarse #4 - #10 
Medium 1110 -1140 
Fine #40- #200 

11200-- #0.002mm 
Aner than 0.002mm 

means: Clay soil with 20% :·o 35% sill 
and ox· fo lOX sand Slsvs sizes shown are U.S. standard 

DENSITY OF SANDS AND GRAVELS 
DESCRIPTIVE TERM RELA T/VE DE 1'/SITY STAN0.4RO PENETRATION TEST 

Very loose 0- 15% 0- 4 Blows per foot 

Loose 15- 35% 4 - 10 Blows per foot 

Medium dense 35- 65"% 10 - 30 Blows per foot 

Dense 65- 85% 30 - 5C/ Blows per foot 

Very dense 85- 100% Over 50 Blows per foot 
. 

CONSISTENCY OF CLAYS AND SILTS 
UNCONFINED COMPRESSIVE 

STRENGTH N VALUE S7:4NDARO 
DESCRIPTIVE TERM kPa TSF PENETRATION TEST REMARKS 

Very soli < 25 <0.25 Less /han 2 - Can p~n~trr:ttfl with fist 

Sot/ 2S- 50 0.2S- 0.5 ·2- 4 - Can indffflt with list 

Firm 50- 10o. 1 0.5 - 1.0 4- 8 - Can pflnfltrr:ttll with thum/J 

Slit! 100- 200 LO ~ zo 8- IS - Can indant with thum/J 

Very slilt 200- 400 2.0 - 4.0 IS- 30 - Can indtmt w;tn ttuJtnb-ncil 

Han:! > 400 > 4.0 Greater /han 30 - Cannot indffflt with lhumiJ-ncsl 

NOTES 
I. Relative density de/ermined by standard laboratory les/s 

2. N Value -blows/fl. of a 140/b. hammer falling 30t'n. on a 2ln. QD. splil spoon 

3. Unconfined compressivet strength= 2 x Undrained shear slnmg/11, Cu 

I 



~~ 
(~ r ~----=-

~----------------~ ---~------------------ ------------~~==~=----_v- TEST PIT No. 
KNIGHT PIESOLD LTD. TEST PIT LOG T1'95A£-J 

' 
• 
i 

CONSULTING ENGINEERS SHEET I of I 

PROJECT l'lli. · Pa/lt'ct PROJECT NO. 16 2. 5 

LOCATION OF TEST Pi'T---..:..;a'--tr='...:...:.n_,6=....,...;;....;:;...6a.;;;;;;..;'n'-'--'--&;..:cr,~r""=··;,:::....::t r_/ ___ _ GROUND EL. ___ _ 
LOGGED BY }:IJ£/AIIJS DATE )/(~12/'l'i 

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

~il-c.cfll z_oo 
8 'tea va. f., r 

5+JE'-&Y TLf.IE' 
S!rM~LE'"" 
Tpqs-ltl£ -1 

DEPTH 
(/1!) 

-
-
-
-
-
-
-
-
-
-

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

D&~r-J!. CIO~Vr~/hl~:~~k 1 n1oisf fo#'IJ~-t 'S!L-7 
qno( S/rNtJ w ,'{), t);'tu1/VI!5. $ IJjh-f S'('r-j) 
qf C'onfcrcf y.~it/J 7ill· 

GL/rC /AI... TILL- )11oisl/ IJto;..~n Ia 7'~7 
/;rl.}f.;ln 1 dt'/JS-r" lo l.lr"r/ dt'n.s~ {/~C11'4s~ 
~ i /), dt'J) f h ) ; 0 u.,..t ('f) 11 soli-lt:i f~,( 
5/l-7Y ~tt-ND ~:~,.~6-!t;fU£1._, 

~Cccr S ional ('tJ BB~ G", 

; 
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/ KNIGHT PIESOLD LTD. TEST PIT LOG .J-~J);EN-02 

CONSULTING ENGINEERS SHEET 1 of J 

1/ PROJECT /J'/1. · fhtJt:r PROJECT NO. /62 r 
LOCATION OF TEST PIT_-.t-,!1!...:.7&::..'.!..:.."'..-!l:::"""'~m~fv~.7n~bu_~~.,.,.Li.l1..!.:.1-____ GROUND EL. ___ _ 
DATE J1q7f5/Cf.) LOGGED BY ////E 1/JJc!...S' 

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

H-;-to.c;,; Zoo 
l; 't r cr ucz.·h:J r 

SifCJ.,B r TUB€" 
S7tl'V1t>U: 
T~M£-'Z.A 

- GrctbFCtl'lll'/r 
TF!Gd/E-ZB 

DEPTH 
(PJ) 

-
-
-
-

-
-
-
-
-

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

; 

(jL/fC/Of=UIV/,.fl_ jtfL.;fC/tJtACfi~T//Nl:: S'WP"~-

- &/-e7. ~v JJ/tu' 11 't!'Y ~J'-7 1 SAtJP Y ,v 
(' 1- J4 Y£ Y SJ 1--r , ;tJ tl I :, T1 t/rl1'1 d ~ /7 .S 'I!'/ 
OtJt'l'"t'On.!o/idqkd... 6r•b ~~~ j!~/1!! 
toll~'rlr-41' ( rP'i5"lt::-zg). 
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L. ~-----·~· --~--. TEST PIT No. 

KNIGHT PIESOLD LTD. TEST PIT LOG IPqs-mE-5 
CONSULTING ENGINEERS SHEET I of I 

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

~aoch i LOO 
G xra \)~~~ 

DEPTH 
(ftl) 

GRAPHIC 
LOG 

'{;::. +· ~·· - . --~ .. - .·. · . .}- .. -. /--. 

PROJECT NO. J-62-C 
GROUND EL. ___ _ 

LOGGED BY i:YJE /m~5 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

/OP50!L- /!to~~n,., ;?JO/st 5//...7" t:l""rr .)/f7'1,0;VJ /2 
'50tnr"" (j~6/JNIC.J". 

&t./-IC!I7l TIL-L~ ;J101sf; ~/tJJtln ;bfle'j­

pravJn 1 ct ~h~~ lo /J1"niutM t.?l'f'n?.~ 
{ i 11.WqV JJ//lu:Vf' f,l, ) 5' I'-T y S lf/t} 1J 

ar.t/ 6-/lft/E'-, Ot'co sior-.41; I ; 

~~~ 
-
-
-
-
-

I 

coBBL€ · ! 

I 

; 

ot-l'tC tO FLIA 1J I ttL. / 6-f.../t'C.I 0 L/f C q S. r« 1/VE'- S" EO /fll eJ7 .f 
-f"loV" :3~oto 3,'2 J hfOisi-1 /ie;nl IJfv;V~ 1f?'t~/IG-e. 

wtff!Ofl~tJlioft;rf.r:-11{ S ll-T· 

- Ftatvt 3•1... tv 3-U : Thoisi J CJI~j buJwf) SIL-T (-l) 
CLft'fEY ~IL.T 

1
1fi'tj d-eJtVt Ortrronsofirfqfr-_,{. 
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r--KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

TEST PIT LOG 
TEST PIT No. 

1?15111£ -t{-
SHEET I of I 

PROJECT NO. 1 tzs PROJECT Mt. Po//t'y 
LOCATION OF TEST PIT ,tffCJ/n £P?6c,ri:rnt"..-d (/__ 

DATE Od. s Jq 5" 
GROUND 

LOGGED 

EL. 

BY KOC: 

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

l(omct+sct 
Pc z.ooL.c. 
Exca.u~ for 

Mi11or se-ep. 

V-trtica.f fr~lt.(f, 
\V.:t Hs stcrble . 

-

Pho-los 1-'-1) 1-5 

DEPTH 

{JVt) 

-
-
-

7-
-
-
-
-
-
-
-
-
-
-
-
-

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

&lac ia I Ta 1 - Crr-ey iSn qreen brown St L-lf 
SArJDwifh 50n1-i!. 6-P:"AU£LOr,..of COBBLES. 
fl!loist- fo w-et· Mediu>111 oh·nse_ 1-o f,z.5;-n, 
d-ens e.. fo 2, 0 m . 51 ifjh t S-c~ p cr+ botloll1 
of- till CJnif 

6-/a.c i o/ctcu5 ti11e j.( lit u It:~/ $ t~ol. i /1'1 ,./'If! -
In+t-rb-rdokd (';()1"' SAN.P "fl'lc-f~tt..T.., 
e~ s or b o rt . Co I o ~ / r;. f/ r t' y /s II bl u e. 
cxn.d unlf i.s sfi(ft:>~, 5tLT /ay~";J 
c ( r:ar 'J (} v-t>f co,SCJ I tdct f..,ol, Jv'loi s +. 

ID = 6·0M 

: 

' 
i 
I 
I 
I 
I 
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

TEST PIT No. 
T.pqs- fo1 E -5 
SHEET I of 1 

TEST PIT LOG 

PROJECT NH. Po/( -t> y PROJECT NO. l bZ.5 I 

LOCATION OF TEST PIT f\.1£:4;" etYI~nlcm~,-d m. GROUND EL. ____ / 

LOGGED BY ~oc= / DATE Oc-f-3 fq5 

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

Koma+sa 
PGZ-001-C 

e~cet occ for 

Minot s-rt>p {/oM 
$1.W('C((f (cJI\Dff t:1 f 
+op o.f t\11· 

/Mi11ot se~pi" 
occ, sard ~~~~r' 

~er-ticql +teMh 
wat\.s s'ict.bfe, 

-

sz 

DEPTH 

( rn) 

-
7-

-
-
-
-
-
-
-
-
-
-
-
-

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

TEST PIT No. 
TyCf5ME-b 

SHEET l of I 
TEST PIT LOG 

PROJECT {Yli, Po I /"t!f 
LOCATION OF TEST PJT /Wcon bnl»/l.fm.,/11 l 
DATE Ocfs/c;s-

PROJECT NO. I C:> z_ 5 
GROUND EL. ___ _ 

LOGGED BY K De 

NOTES 

Groundwater level 
difficulty in digging, 
equipment used, etc. 

KoNa+su 
PG2.00LC. 
e-xca.vor~r 

JU;nor i f\{loAJ 
of ~Vet kr a 'lt/ 
Sard 1 ' 11'ttt1,;'J 
S&rnt/.'1· 

\}-uti cQ I htll.~ 
i&JC( '~ ~k' 4 . 

-

DEPTH 

( JY}) 

-
-

7 -
-
-
-
-
-
-
-
-
-
-
-
-

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 
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KNIGHT PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST PIT LOG 
TEST PIT No. 

TPqSME-7 
SHEET I of 1 

PROJECT »?/.foil~¥ 
LOCATION OF TEST PfT !Ylain Em/Jqnim~n-f [ 
DATE Oc+. 3/Q) 

PROJECT NO. I b2- 5 
GROUND EL. ___ _ 

LOGGED BY K DE 

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

t<oma+.su 
PtlOOLC­
E-xcavabr 

v·{rficcd ffel\~ 
walls. s 1-z:ibl-r 

-

DEPTH 

(m) 

-
-
-

7-
-
-
-
-
-
-
-
-
-

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

.. JVo pho~. -
-
-
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KNIGHT PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST PIT No. 
TfX!'5ME-6 
SHEET l of I 

TEST PIT LOG 

PROJECT NO. 10 Z5 PROJECT f}?t. . ,£) o/ l-e'J 

LOCATION OF TEST PIT /lai/1 E/H6~nc~-r-nf cL 
DATE Od3/ct.5 

GROUND EL. ___ _ 
LOGGED BY fDc 

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

/<om'\. +s«­
fC,ZooLC.. 

EY.ca..vct l-or 

d t't{ i cq l +u 1\Cl, 
WC<\lS sfct-b 1-e, 

-

p ~ow 1-11 1 1-11.-

DEPTH 

(Jn) 

--

-
-
-

7-
-
-
-
-
-
-
-
-
-
-
-
-

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

&lQc ia \ Ti 1\- 6-rr:-enish 3 r~y brow(} 
SH-TY SANO v4; '/1t i-rcu-r- It; som~ 
G-t<l\\1 E L et ~'~d co/5/3/.,.E:S .. f/1o isf 1 1t1ec/Jct m 
I o os~ 1-z:, I' Z.n-1 7 d 't'n .s r- loUt' r'f ol tl' /J s. ~ /-r_; 
z.t5m- 1/tl i..s ovr-lt'O/JSol/c:/Qf-r-,f. 
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

TEST PIT No. 1 
TPqs111 e- 9 

SHEET I of I 
TEST PIT LOG 

PROJECT J11{_ · Po/ /-e1 PROJECT NO. \ b 2..5 
LOCATION OF TEST PlT /t1Pir~ bnl!anlm~rll f 
DATE Oct .lf jq) 

j 

GROUND EL. ___ _ 
LOGGED BY tD£ 

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

1Corncds4 
p(,z_OOL C 
£Xcctva+or 

/JV St-ef. 5 
-evidtnf · 

l)~r fica I flfi1C A 
wqfls sktbl~. 

DEPTH 

(/'II) 

-
-
-

7-
-
-
-
-
-

-
-
-
-
-
-
-

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

6-laci4JTi/l- /lS01 hovt. 1 &u ;f), SO/Ylt' 6.4/tVE""L 
a11dCOi38L-E s. flqrd1 t)f"/1i?f"'nse 1 ;no/sf" 
Ov-tr (0!15()//da ff"of, 

G--1 ttc i a ( C<C{,( ~trine. / f U.A vial 5 "(!d/m -'/l.fs -
{r1~1lS h blt.AL I I) N~f STi (-f fo n~_rd) 
JtlOiSt 5JLT a"-4 Fin~ SAN() J-J,fA frqc_~ 
GRAvt:;L fcogBLE£ ... No sc.,..~~ ~uiei,/]1-

0v~f C'On so) io{Q.~~o( · 



KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

TEST PIT No. 
T{)q5M r;:- )O 

SHEET 1 of f 
TEST PIT LOG 

PROJECT NO. lb2..5 PROJECT fJ1{. Po!lr:t 
L 0 CA Tl 0 N 0 F TEST P 11_;_;_111.:....:..o_i ,..:.__.:::.E._m_/;=-o-_n.:._l_rn.:....:.....:.:.,;.rrf:....;_:_---=l_;::,_ __ 

DATE {Jcf· ll / Cf§'" 

GROUND EL. ___ _ 

LOGGED BY K{)E 

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

~OM.Q f-sc.f 
~( Z.oo L (_ 

f Jtca. u 01. h::> r 

Occ. Mi,.. o t s "f't'f 

011 saM 1 hor-itons. 

\ Vertic~ I frtncA 
J Wcdl.s sfz;tblc. 

~' ,, 

' ~ 

Phof-o.s J-1(, ,1-11, 

1 J-t'O,t-•CJ· 

DEPTH 

(m) 

-
-
-

7-
-
-
-
-
-
-
-
-
-
-
-
-

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

G-fctcicd Till- 6-r~"t!'l'l ish ,qrey bt <:7"".11'1 5JL-TY 
sAN o w ; "t"n ftct c '"f' tl' 'om"!' G-t'<ttt.Jel- t11 /1,; 
COaBL.E-S. tn~i$ f fv r-Jt f 1 m ~n i&lm JtjtJ!~ /?; 
dtnsc. Sli9h t 5-("t"p ct f J, S,.., 
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KNIGHT PIESOLD L TO. TEST PIT No. 
TPC!SM E- II TEST PIT LOG 

CONSULTING ENGINEERS SHEET I of ) 

PROJECT Mf . Po 11-e y 
LOCATION OF TEST PIT ,vfail'7 bnbon!mz'nf C/;, 
DATE fJcl · 4 /qS' 

PROJECT NO. l bZ-5 

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

_t:Gmafstf 
fc,Z.OOl-C 

f:-xca v"for 

~I ;5nt-s-e e-pet f­
ro? Q N( ~otto)\/\ 
tJf d ffl5t' ti /1. 

V-e,.·t-ic~l +reflc~ 
VJCt 1 Ls s-h:t b 1-e. , 

-

Pholo 1-ZO· 

DEPTH 

{m \ 

GRAPHIC 
LOG 

GROUND EL. ___ _ 

LOGGED BY !CDc 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

&-lat ; a/ Tit I - trf-<-t"n ish q I~ 'I bl" c),VI"'J $ { 1.-TY rA-N() 
wdh ff'C(C'< /-r:J5on7r- (:u~r'lt.JEl Ci'rv ft:J6J3LE ~ ~ 
;Yloi:.f /l:7 w~ {, m~ot iuh7 /oos -e • 

frlacicd /Ill- /Is cr ho!H J. wl 1A b/u..e tnotflr-q' I 
a. fp-ecr rctn c -e . 61 v. -c JYlOiflt>S cu~ SAN o'! 

)wricons. IJt'nst 1-o vt>ry dt'nst'/ mo1s-l · 
O,ur conso/idaf~e/. 5 li~hf St:"-e p cd Tof)4N/ 

boftOM (){ UF\;-f · 

Lf - t-1_1+-++ G-lacio let Ct.{ ~;ih'il' t' / f f u v ict I S-ed i m Pn k. -
~tJ~~~ .. ~l.~},-j";!: &ownlsh fjre-en /trfetfCI.jt>red SIL-T crncl fh-e 
-t:!:ttt 5/rN(), S i If fa.:~us cur 11\u.ot~~ t.How/1 color 1 
-f+t-+f.- ouerconw(idaf.ed. Son4.y {ay'ft5 cu(' f}l('e/1 

5 -+~·:·1 :;, .. ~1:. biOcNf' co[or, /-ct':]t'fS +'jpic~~l..:t h:,6mm • 
-~ .... :.c .. ~: Moist(dl!'t!( 11tan upp-t-( Ur11t)' Vf'I.J 
-i t -r r -t- s t-; ff' . 
-tttf.t 

b -:Ff:ft-~ T.D=6 ·ZiY! 
--
-
-

7-
-
-
-
-
-
-
-
-
-
-
-
-



KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

TEST PIT LOG 
TEST PIT No. 

Tf)Cf5ME -I'Z .... 

SHEET I of I 

PROJECT NO. I Co2. s PROJECT iYJ+. Po 11--ej 
LOCATION OF TEST PIT MC¥ill Embctn/Cmenf ({;. 
DATE Od · 4 )c,S' 

GROUND EL. ___ _ 

• 

.. : 

• 

NOTES 

Groundwater level 
difficulty in digging, 
equipment used, etc. 

Komc.t+sct 
PC2..00L.-C 
B'tcot \Jot k>r. 

51 i~h+ s~-ep_ af­
.fJotbm of iiI f • 

. ~ tf'liCCf I t-rench 

. wa ll.s s-fr:tlol-e · 
' . 

3.. 

.... 

DEPTH 

(m) 

L -

.... 

.... 

7-
-
-
.... 

.... 

-
-
-
-
-
-
-
-

GRAPHIC 
LOG 

LOGGED BY KPc 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

G-lacial Till- 6-r-eentsh 91ey bl'own 
SIL.:ry Sl\f\JtJ w;fn irac~ ft, som~ 
(j't? A V ~/, Ol.r..cl C 0 15BL£ .S • ('no ist) cl/r"ll.St' 

to a.ppr o~. 2· 5m Ot rtd I)~ t 1 c1 '(Ins -e /o 
Lf. 1 dJ • 51 i 9 h f s ~ ~ p cv f lO o t+o /?'\ ol­
+-;11 t.Ani+· 

TD = h·3m 



KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

TEST PIT LOG 
TEST PIT No. 

IP.ct5Me-IS 
SHEET l of ) 

PROJECT NO. I b Z 5 PROJECT n1l. Po ll~r 
LOCATION OF TEST PIT r ;J!/Cfin Em/Jct/Jftll-~'nf rt_ 
DATE Qd.LJJqr 

GROUND EL. ___ _ 

LOGGED BY K DE 

• 

' 

. 
NOTES 

Groundwater level 
difficulty in digging, 
equipment used, etc. 

Komcrfsa 
PC 2-00L. c 
E: )( ca I) crw r 

· 100 se-e-p~ 
······ -el) rd e,:.t · 

• V.e"t; eaf f-t i'llch 

~ wO(ll~ s fetro 1~ · 

DEPTH 

(m) 
GRAPHIC 

LOG 

. 7· +-:iF: .. 
- • ....o;;...,'_, ••• 1".· 

-:1--:.+ •. -t-·:t: 

-
-

7-
-
-
-
-
-
-
-
-
-
-
-
-

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

G-IQcicd 1; II- 6-r~'f'nish !Jr-ey brown 
S J t...:r y S A rv fJ W ; 11, f I' ot t 1" /1:? s o «1 -f' 

&~ A VEL and Co i5SLES · iYl o Is t; 
'J!"J dfn$1'"1 OU(fronsolidct+tt-ol· 

'L-------___.JI....-----1....----l..---------------·-·-------' 
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

PROJECT t1J.i, tJo!/~ 
LOCATION OF TEST IT 

DATE fJct .!./ /Cf~ 

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

Komct+.s'-1 
Pc... z..oo '- c. 
E.xcaveck:>t, 

Sl~h lsu;; 1:¥ rf 
holftJ~ o (f/1(. 

DEPTH 

(_m) 

TEST PIT LOG 
TEST PIT No. 

TPCf)tYI€- I~ 

SHEET I of I 

PROJECT NO. l e::.zs 
/}!aln 13/17 IJa /JIm '1'/lf {_ GROUND EL. 

-
-
-

-
-
-
-
-
-
-
-
-
-
... 

-

GRAPHIC 
LOG 

LOGGED BY 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

JCDE 

-r~p:soi 1- Dish..r rb ed o<at k: lor own, tn oi.s+ 1-o ~ t-
5tr,1'anaf (Jnt"SitND with O~erlti\JICS· 

G-ft<ciq( T,'/1- 6-rt"t"niShf/-<'7 /h,_~, ~lt.-TY547VJ:J 
N,'/h fr'utY /v S.c.JP?...- 6-~/fV€(. e;,,..,d't't:I!St:U .. f!!!:".$ • 

/'YJt:Ji.sf fo V.J-r( 1 »1 yot:/)u_, ,t'~n.s..., .. $-r-..-p 
Cl f hd lfc,n-t &-+ f/ 1/. 

6-/t:aJq I 7/11- As a ho Iff·, w /. /). h lt-v "'ollf.,..q' 
C¥//~t:l/t:tnc ~· 131/A..t 1.'~l ll'foll/rs a'~ 
Sctllq 7 htJI'IlohS , \].....,,. '1. c;l -i'n s""' 1 II"Jt?i s t 
o fJt' 1 t"CJ/1 so/;c/q f.,.-c:/. lholfl-/ s"-'nd/'t / 
/Jol"icc;v,s a/7' tn/·h r lo 2-n-,1+7) 1 w~~ . 
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

TEST PIT LOG 
TEST PIT No. 

Tf'CJSME -15 
SHEET l of I 

PROJECT NO. I c, z. 5 PROJECT M I· Po ll~r 
LOCATION OF TEST 

7
PIT ;t1oin &6o11 tm"f'nl ([ 

DATE fJrf. 'I /fl5 
GROUND EL. ___ _ 

LOGGED BY ku I!' 

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

Ko,~~~afs (.,( 
fCZOOL-C.. 
Excauc, for 

.S, "t . II Itt~ "'"
1 
"') s, "" . 

-

Phofo 1-lt~, l-z..s. 

DEPTH 

(m'> 

JZ---

_g_ 
-

-
-
-

7-
-
-
-
-
-
-
-
-
-
-
-
-

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

TEST PIT LOG 
TEST PIT No. 
TPq5MC:-Ib 
SHEET I of I 

PROJECT NO. I C, 2. 5 PROJECT W\! . Po/fef 
LOCATION OF TEST PIT lUaill f:.mbonkmtn-1 t, 
DATE Od .4 {q5 

GROUND EL. ___ _ 

LOGGED BY J:::D €" 

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

t(Vw'\Olsl4 

fC Z.OO LC 
£xca uc.hr-

5 e-r-p <::. ljP"' · 

If iuMlAj 5'cuJ': 

DEPTH 

(IYIJ 

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

J lo ~ I IrL -II o~<tJ 
~ ~-~jph\ . . 

-tt::+-:· Gttlcio ({Ull/a/ j/act(~frin,- S -ec/i/1?~/Jis -
7 1'\..fka!Jooe 1 mo/~ r-e?_vlarly /a.y-,:"/t""ef 

~ 1 ~IL-1 ant/ 5 /1/JLJY S 1'-T· ;no;st/ s-fitr. 
-

- TO :::.7,0111 
-
-
-
-
-
-
-
-
-



} 

.! 
' : 

a: 
~ 

.:::. .. ... ,.. 

KNIGHT PIESOLD LTD. TEST PIT LOG 
TEST PIT No. 
-n::x:rsMe -17 

CONSULTING ENGINEERS SHEET I of / 

PROJECT !VIi. Po I l-ey 
LOCATION OF TEST PIT ttfai11-Emhat~fcmt!id ci 

PROJECT NO. J b2..5 

GROUND EL. 
DATE Qcf. 4-/ q5 

NOTES 

Groundwater level 
difficulty in digging, 
equipment used, etc. 

Komqfs4 
pc,ZOOLC 
£xc" v&ttor 

Till 1&~-il-r saf-1· 

,, 
funni'1)Ja,; ~ 
esf . Wt>f hr ,~flu~ 
OfflO'l. 'Z-jPN\1 

Tr-e,..cn col (qfsi"1 
ill Sa 1'111 l~"'l!'t> • 

-

DEPTH 

(m) 

GRAPHIC 
LOG 

-----
LOGGED BY _.;.._K_D-=-E' __ 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

!;!·.t'-t::t-.f-;· {y/CU io/4({.( sfr in -r/(1 U II iq/ S~dim.,-nfs - :J~ ff.;!et Yl'h"t:( 
- ::<·:.:~,:.:.:.-:·:: , 1 i11d 1J1oNn stifr, moisf S!L r~,..;fl'-Ty S'AAIJ). 

3- ~~~:~;_ 0:_~~,: ,~LQ.cio P!uvic!l //Pctt strin.,- St~d/.dJ"f"nf.s - Bro~/) 1 
- ;.· f:.o-:· :-. ~· ·-......_/dO j ~ 1 tJ ( + Sand. ~~~a f hJI' 1 /t./1'111/ltf' 

- :~.::.:·.-~-~·.~facio ({utJit:r/ s~ct/menfs - /]/OW/11 e,.J~t, 5/l-TY 
-. • .: : •. ·. · "-...S /r N D ct/14 6-I?Atl el- , 

Lf ~?·~~-~·~t< 6-/&uio/acuslf/11~ /rltAII/a/ S~d;dl..,n/s­
_ ~fj -J.t) Brow_n' it r -!J ulo r I ay t"r ..s o-! 1t1 ~nivm 
__ -.:_.f.-··:: Cftetln ·n;(1 Joost* ,..;~f . .SAN .D Cl/1~ .som ~ 

5 - :._:::-·.t~t 5 /l_. 1- J.Ja kl' S t'"fl' j)l" 7 /rJ St:tnd/ ,...;11/~A i.J 
- .:;; :·: .-. 11/VrJn/nt~'~ 

:l-·-t--r· ·.·. / -:'··-· .+....f -r o==-'5,7P'l 
-

'--
-
-

7-
-
-
-
-
-
-
- ' 
-
-
-
-
-

--------
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KNIGHT PIESOLD L TO. TEST PIT LOG 
I TEST PIT No. 
i!Pt:"1).,#£-/8 

CONSULTING ENGINEERS I SHEET I of / 

PROJECT NO. /62.5 PROJECT (!1( · ))~;/.,..r 
LOCATION OF TEST PIT ;?h;,-, Edt boa kA:~r,-_~f rt_ 
DATE Oct 1///1) 

GROUND EL. ___ _ 

LOGGED BY K./)E 

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

x~/J1/:( t '~ 1 c 
ZOO L( 

l::'XCal/01 /or 

Tr(lldt vJo4fJ 

ctJ/Ia/Si11J · 

-

DEPTH GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

(m) 
_ tf_¥rlij. tCJfSo,"/ - 0Jsfurb1"4 1dOr/L hu7wn~ 1#'/tJ>st-loNe"t 

·. v. f~:iJ. · §!LT &r1tt/l (/n..,.. ,t I'!ND """,·p, tJ~6-;f7VJt S, 

=:t~~-t,-.h~ &!caial 711,1- 6-rtr'nish 9~'-lY bto&.Jn 5/LTY 
1 - .f: ·rl ·: , SlfNt) wdA frare {r,(f!UEL t:Y/IP {OSBU:S· 

- .:0'-t_~~t ~f jllois f to !Jif> f, /?1fd/ttM /ot:J~e.. ;fii"m /7J ;,)A'J 

- ;~:--t :--~ ~ Glacictl Ttl/- tJs Cl bo V'l', IN ~·th blttiS A flt'Y_ 
2..- :.6 -__ :_~'f.; Jl!ol/!tclfJ'(JjJ-fCI/ct1'1C-e, /)10t~t /ow-t'f/ IH~dv~ 

-· .. :r. f:.: ·. /tJtJSt' h- f/r /11 · 5:a/ cr 1 P4' .J-t" o7 f, If 
-·a.-~0-r. 
- :. j:: t· ·J,.". 

.• lca-41_, 

. - , , . .. . . . .... 
~ . . . ..... 

-
-
-

7 -
-
-
-
-
-
-
-
-
-
-
-
-
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

TEST PIT LOG 
T_~:s.._p1T No. 

lrr.> ;tE.-19 
SHEET I of J 

PROJECT NO. /625 PROJECT (}1( • /Jo//-t"z 
LOCATION OF TEST PIT /11a//l E/lthC//J~d/t"/7/ L 
DATE Orf L{ (Cl) 

GROUND EL. ___ _ 

LOGGED BY 1<~ 

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

KoTUCl {-$4 
PGWOLC 
£ ~CCfV01Tvr 

-

DEPTH 

(#1 \ 

SL 

-
-
-

7-
-
-
-
-
-
-
-
-
-
-
-
-

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

' 

I 
~----------_.------~~----L-----~· 
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KNIGHT PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST PIT No. 
T.JX15Mc -z.....o 
SHEET I of I 

TEST PIT LOG 

PROJECT NO. J bz,~ PROJECT J(l{, · Pollr.-y 
LOCATION OF TEST PIT~ tJ!o/11 l/l1b7/JI//J'~'nf fO 
DATE Oc(·tf (qr 

GROUND EL. ___ _ 

LOGGED BY ~~ 

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

/(omafs4 
(Jc lOot,C 
Gxcavotfof 

~afl[l.an»rs in 
S:tn,1 

-shon3 ~~ "'J 
b~. of ~ta.tti!J 
un d · 

- \J~I' .J ~ r-1 tu 
o(i 5 jr-.. tee( h II 

-

52. ·-

_sz_ -

.:::;__ -

-
b -

-
-
-

7-
-
-
-
-
-
-
-
-
-
-
-
-

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

TEST PIT LOG 

PROJECT Mf, Po 11-rr.( 

TEST PIT No. 
T.pq5.41 F- Z.l 
SHEET I of I 

PROJECT NO. 1&2.5 
LOCATION 0 F TEST Plr -..!.!:M.!..:Oa!...!.ltJ!...!....>ce..:.:..m-=-=ib=.!...ln~lc-..:.:..m.!....:-e:..!-.t1::...::.f_· -~~-­
DATE Oc{ • lf {q S: 

GROUND EL. ___ _ 

LOGGED BY _..L.;.K~D...-E=----

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

{omqfsv 
f)c, zoot.. c. 
!?fcq v&~ /vr 

0 iftlculf /lJ 
;t11 il1· 

-

{Jhofo Z--ll> 

J2. -

DEPTH 

~) 

-

-
-
-

5-
-
-
-

G -
-
-
-

7-
-
-
-
-
-
-
-
-
-
-
-
-

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

6-f(;{ c red !i II - 1 n ft'r lr1 i 'i'"t" d !; I"OJ4J/7 tJ I I Q,.,l 
rtddiSh B~sul f/Jf. Pfois 11 ~r'l t::>1 t'nS~ · 

6-lC<cicd Till- t~dlS~ brot-.J)""I S/fr'JtJClnt/ 
"51 L..T w Jlf.. >om e 6-tfltiJeLotn « co.eB Les ~ 
1Hoi51 lowcf, flt'ry of"t'nS-t> 1 5"/tNP'If/11 

70~3;7/S-1 



KNIGHT PIESOLD LTD. TEST PIT LOG 
J.E.ST PIT No. 
., fXt5M E -zz 

CONSULTING ENGINEERS SHEET I of I 

PROJECT Jtl{. tJo/lt'y PROJECT NO. I bZ. S 
LOCA Tl ON OF TEST plf ---::;.;;;(J_s_/5.;;...__!oe. ____ --,-__ _ 

DATE Od. 'l(q; fota//1 t/n!Jart//llt'/lf 
GROUND EL. -----

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

J.( om« f:s« 
f}C 2001-C 
GKcavOtlor 

Holt eof{q psed 

LOGGED BY K .£JE' 

DEPTH GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

(PI) 

:l - z..~:: ... :~; ~ ·_, 6/~ciol'hv/al/lqcu.>fr,~t' S'ed/tn~,f.r­
- : '~<~ ;-r.r !Jrow", fin t' ~ ,n t~c//V m 1 /tJOf-1", . 
.. f~ f>·_. Nt f SlttJD w,tn orcct5IO/'ut! /hl/1 

3 
= ::: ·~_:.· IC<y~r (fo I r,... ) of liyhf .6town 1 v, 
_.~i-t~ .I: sfi f{, rJV'-t'fro,so/idof~a' Stt,T-
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KNIGHT PIESOLD L TO. TEST PIT LOG 
~E_,ST PIT No. '7 -r ~q ),.}'/ £-z.) 

CONSULTING ENGINEERS SHEET /"of J 
PROJECT JY/{, f'o//cr PROJECT NO. 162 5 

J 

LOCATION OF TEST PIT _.;....:.t!-'-/_S__._JC-=-o-'-e--=-------
DATE Ocf. If fqj fl!a>11 £m!Jo11kr;r"/?:/ 

GROUND EL. ___ _ 

I 

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

J{anC( ~tr 
;c zoot..c 
E ta:t rJa br 

Sli~Yrt' ~! 01 +-
be.td< &-f h II , 

Ut~ficQ( tre!td 
walls sl-a~ ' 

-

Ph olo '2. -(o 

DEPTH 

{ h?) 

GRAPHIC 
LOG 

~ .. <! ,_- -:·p·,. - . .,-.. t-. . 
z..- ,; ·_9--: c,: +-: 

-.r -G 1- ~-I • 

- ,v·:-&\ .. -·a· 
-.-. v. , ·. 

T *". -.-0--r-- ,. .. ' ' . to, . .,_'.!..' 

LOGGED BY ~0~ 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

- ;'-.-:-=;~---~_n_: 6-/acio f'luvia/ / 6-/~cio /acusfr ih~ YdJ1l.tJ/lr/s -
tf -;-5_~~--:~·_:_ -~- 8 !Of/.111, m r'c/ ittJr"J jlajt7tt::/ IN e f S :f"/1/ /) 

_ ~-~_fft rvltlt occaslo/la/ (7?;/J 1 tl-f7/1sl7rF 
- :.·/:--:·. ': O'Hft"Ofl.Soltdct~c/ SJL-T [a_y~f ,./!aiJ/o~ 
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KNIGHT PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST PIT LOG 
TEST PIT No. 

TP951Y1 t;-2.4-
SHEET \ of I 

PROJECT If}{ · /Jo/1-e i 
LOCATION OF TEST Pit tl /5 7Qe 
DATE (}yf 1/hs: -/Jk.~ir.f--..::'//;:...__6..t.-:.,=::..:n..l.-,d-0~'7-/0-.·,z-?-'1""/l~~;--· -

PROJECT NO. )bZ..S 
GROUND EL. ___ _ 

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

Kotn«fstt 
PczooL c 
Exravafor · 

Verficqf -ften~ 
Y.Ja /Ls s1abte · 

-

P hm ~-t2. 

LOGGED BY --"-~-J)-=~-

DEPTH GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

(tn) 

-'f>t.~:f:{ 6-Jqcio }G(CQStfi,..f' /-f!UIJ fc.l5~4irTJ...-,fs-
- :_.:·-.. _··>.< 6-re';!isV! Blown 5/l.. Tet.,.._« S}f-.IYS JtNO 1 

~- +.=f:-r--r: wef_ fv moist 1 s·hH to'lff'(.jSti-f(, 
-~f. -f .t. 10 - ~-.JJY\ . 
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-
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-
-
-
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

PROJECT tYii ·Po(/¥:, 
LOCATION OF TEST IT 
DATE Oc-1 ·5/q.S 

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

~omat5c.r 
Pc zoor_c 
Excauc., fur 

Sl i~htS.eef af 
~s-eofh/1, 

-

DEPTH 

( /f'l \ 

TEST PIT LOG 
TEST PIT No.~" 

TPQ 6111 E.- Z 'J 

SHEET f of ) 

PROJECT NO._.:...::/ b_Z-_;:::5:...__, 
D/5 To~ GROUND EL. ____ I 

Shc4-f I b Main bnhonk1N1rf LOGGED BY KD£ 
0 --~~---, 

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

.~·-(~-~:.: l0psoii-Dqrk:..browf1, cf.iSI-urbt'd 1 PWflomoist 
- -rY.~--4;.·.~ SIL-T and fir1r 5/rll}f) yv//}J 0~6/171.1/C.S ... 

-·~S~-~-·+-_··.· &facial Tl_'l!- 6-t(r'/Jts/1:;/~y.btdwh 5/L--TY 
I - . -. { v·:!": s ANt) VJ I rn ttc: n· rosem ~ 6-r'/fVl;t.. e:tnd_ {088L-E:S· 

_-:+_. "'-..u /)-o17r' lvm~cltt/nt cU/lSr/ rr?0/511 Shfh7 ;;.eo/ 
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

PROJECT ;11(. f'o //"tr 
I 

LOCATION OF TEST PIT 

DATE Oc!.S/Cfr-

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

teoma154 
Pc200LC 
E.'{ ca ucdv r 

-

DEPTH 

(m) 

-

7-
-
-
-
-
-

·Na pnoh· 
I 

-
-
-
-
-
-
-

GRAPHIC 
LOG 

TEST PIT No. 
TEST PIT LOG _IPct5;nE -Zh 

SHEET I of ( 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 
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KNIGHT PIESOLD L TO. TEST PIT LOG 
TEST PIT No. 
TDq6!i7E-Z.7 

CONSULTING ENGINEERS SHEET j of I 

PROJECT (JJ(, Poll~! PROJECT NO. /bZ5 
7 

LOCATION 0 F TEST PIT ___.f!;;...t../5~/CX':;:.__ ___ '-------- GROUND EL. ___ _ 

DATE Ocf. 5 jqS" 5/ar? !/; 1!/qln -E-mht7/Jim-,; tJ f LOGGED BY KOE 

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

Korna&u 
fJCZOO LL. 
E'tca rJcrbr 

11 fu.ll n; tj5cttvJ11 

/'Jof a 5MUtft Nt:tf.t.f 

as ~111hantnun.J­
Cintre fin "( , 

DEPTH 

(m) 

v 

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

-r..:;~£.··.· :x ~ /e>psoil- [)isfw_/ /)r-cr ol t?/ k b(oNI"', /no,sf /vP'IfT"-1 
- :00·'?i,-+-~·· JL-7C?rcl 6/?1"' S/t"N/J w,fh OH'an!VIt~, 
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

TEST PIT No. 
TPCf5ME -2-B 
SHEET I of/ 

TEST PIT LOG 

PROJECT M1, Po J l-ej_ PROJECT NO. l b z.::; 
LOCATION OF TEST PIT -OJL.-b l.::::.!S::.._hL..!o::::...:.P __ --=~------:--
DATE Ort 5 (q5 Sfrtq,.. [b ~{;1oit1 t.mbar. .:Cn1~"';-d 

GROUND EL. ___ _ 

.. 
; 

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

Koma+s4 
PC 2001-C 
EY:ca uo for 

~/nSand.. 

I) 1r h ca I ttl nv-h 
· wc1lls smbk· 
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'-' 

DEPTH GRAPHIC 
LOG 

(M) 

., +I ·. •:.f- . ;:_. 
· ... ·'o·.o·, 

- t- ·-r't •-t l 
5- . o·. d.-_·~· .. 

• A• • U . 
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i- ··t -r "t-f' 
-

6-
... 

-
-

7-
-
-
-
-
-
-
-
-
-
-
-
-

LOGGED BY t' DC 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

&!aciolac wsfrirv 1 Ffu;; hd ~dJm,.,f5- i-ljhf b/oMin., 
Mvr.JI-7 V-t/'f 5hfr hAo-,-a- Slt-r ctrd t//1 ~ S/fNf) · 

6-/caiofqaf5f7//l ~I Ftt.JIIiq I ~t::t/rTJ"t!'nfs - Llj;,f­
htoNn 5lL7 c;"tl f';/j~ 5AND vJ/177 5t'J177r' 6//fCICL 
qnd COBBL-es- rJ7oiyl 1 (}t'rysh"ff' ;bhcNd 

TtJ-= 5, 5 JV\ 
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KNIGHT PIESOLD LTD. TEST PIT LOG 
TEST PIT No. 
TPCf5 ME -Z"'J 

CONSULTING ENGINEERS SHEET I of 1 

PROJECT Mi . Po tl~r PROJECT NO. /6 z.. 5 
LOCATION OF TEST fPIT ---'D"'-"/L.:...<!,S_..:...;..W__;;;,e--=--_-:--____ _ 

DATE Od 5/qS Ano ( .Nluil" fr,dx:li-: kmsr1f 
GROUND EL. ___ _ 

NOTES 

Groundwater level 
difficulty in digging, 
equipment used, etc. 

~omci~u 
PcZOoLC... 
£Kcav~ fvr 

. 51ronq wp 
JI1(0C(IU L 
~dim~niS· 

-

photo Z-Z.O · 

DEPTH 

{141) 

S2.. 

!Z 
-

GRAPHIC 
LOG 

-. - .. 
.• l .• -.... . . 

(, - _+_ .. :. t ~: 
- ' " .. :. "'. f • . .. ... ·... •,' 

LOGGED BY kDE 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

--t·.'o:_ ..... :. ~::-: /dtov1! !7 7 (Y}CJi5·1 S /t. TY S rtrl tJ IJinc/ 
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

NOTES 

Groundwater level 
difficulty in digging, 
equipment used, etc. 

Komatsu 
PC 200L-C 
f'xca ucd-or 

-

DEPTH 

(IYl') 

-
..; 

-
7-

-
-
-
-
-

(JAolo z-z; -
-
-
-
-
-
-

GRAPHIC 
LOG 

TEST PIT LOG 
TEST PIT No. 

{f)q5!11E"--3C 
SHEET ) of ( 

PROJECT NO. I b Z-5 
GROUND EL. ___ _ 

LOGGED BY /<' Dt 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 



KNIGHT PIESOLD L TO. TEST PIT No. 
TPqSt11 f:: -3 I TEST PIT LOG 

CONSULTING ENGINEERS 

NOTES 

Groundwater level 
difficulty in digging, 
equipment used, etc. 

/(Ofl\ctf3 C1 

PC lOOLC 
E'(ca ua ror 

MJ q(..Q I S-ee pi "J ill 
' sand horiron . 
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' .!. 

-

[«: 

~ 
I 
I 
I 

:&1 

~, 

I 
Pnol-o z-z:z_ 

DEPTH 

(;n) 
GRAPHIC 

LOG 

SHEET /of 1 

PROJECT NO. I bZ5 
GROUND EL. ___ _ 

LOGGED BY /<De 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

_:-;,~·;.~-;;_: ~(ac!o~tl..tvtdl sPd//IU'/11!- 8rown 1 /ook 
5- ;':·.<::-::.: fJK f SA11//.) N i_iJI ~('CQSI0/11:1'1 /CIJ'f'>Y {I fo2t~d 

- .:.·· ·. ·> ·. o { 01.1-'r con.s ol• d qfe.d 51 t-T. 
:t t-1-r-+t - .._ ... ~-r:~ " .. !' .. 

t;,~ ;;i-·;;_~ 6-tacio/Cicqsfr/n, e 5'-ea'/A?~~ -- :Tn-kr~t'/-c!'pf 
_ ,_- .. _ .. _.~ /Jrtd IJtown !';/}~ SIL-T'ISAA/tJe;,.pf mut~dy 
_ ~town dHrCrJh.So/,&/q{l'c/ S/t-T. W-ef; 
- sh ft. 

7- TO::.. &,.ZM 
-
-
-
-
-
-
-
-
-
-
-
-
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

TEST PIT LOG 
TEST PIT No. 

IT{J:(SME .. 32.. 
SHEET I of I 

PROJECT (Y!I. Po /l-ey 
LOCA Tl ON 0 F TEST P rf ___,0:::...:;/-=S_{o'-""'-""c'-----=---'------:--
DATE Oct 5/q) Uflvl AtuiA bnbt?/lbmnf: 

PROJECT NO.__;_/~bZ'--S~-
GROUND EL. ___ _ 

• 
NOTES 

Groundwater level 
difficulty in digging, 
equipment used, etc. 

DEPTH 

(tn \ 

GRAPHIC 
LOG 

LOGGED BY ____,k'-"-'D=:;...;;£::;___ 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

Gla.c iq I 1/!1- (}/ -t' ~,17 iJ h 1,. ~ r ); / t'/WI1 

5/llY S/rN/J ,..;ij/, frqu foS'IP7l..f' 
GJ(11V£l on pi {Ot3~L-ES. /)7o1sl h 
w-ef 1 f71..Rd/vm c:Unw -bct.H? k 

{qtboHom), Slifhf ~!';"' h/1 
Off'OX' j,§!YJ (rfhy..r,) 

: ~ i"-5111111' 
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

TEST PIT LOG 

PROJECT »W· /0//~y 

TE~~ PIT No. 
T/J<-t5/11E-33 
SHEET I of I 

PROJECT NO. /625 
LOCATION OF TEST PIT , !)/) fot' ·. 
DATE ()ct5(qr !'l/Ja! 4&/n Emkvtd:-ot/d 

GROUND EL. ___ _ 

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

Koma&v 
flCZoOL-[ 

DEPTH 

(Pt) 

& r ra vr> b, .JZ. 

: 

. 
.. i 

fl1/no1 ~af 
~.t.e a I' lt7o S-P r 
h'tl· 

f fJ hofo Z-?'/ 

l 
I 

-
-
-
-
-
-
-
-
-
-
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-

GRAPHIC 
LOG 

LOGGED BY );/J£ 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 
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KNIGHT PIESOLD LTD. 
CONSULTING ENGINEERS 

PROJECT r/1{ ,po//"t"J 

NOTES 

Groundwater level 
difficulty in digging. 
equipment used, etc. 

/oM Is f/ 
(JC2()0LC 
EKta(}Q/or 

-
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DEPTH 
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-
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-
-
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-
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-
-
-
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GRAPHIC 
LOG 

TEST PIT LOG 
TEST PIT No. 

l()q)ME-3Y 
SHEET (of / 

PROJECT N 0. ___._l-=-b-=-Z"""""5_ 
GROUND EL. ___ _ 

LOGGED BY --J-K;;:::_;,D=E"=----

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

&-lacicl{ Til/- /kt:~ho;--e ,tv;(). hlui~A 91'r-j 
fAD H t-erl hoff:ZonS 1 {tl)h 1ch cw sa 11d:;coafillj5-
JtAo;s+ to w -ef 1 u-e'j c:(en.se, 
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

TEST PIT LOG 
TEST PIT 1~. 
T.P -s ''-" 

SHEET 1 of I 

PROJECT NO. I hZ-5 
GROUND EL. ___ _ 

PROJECT ty/t. /)o!l"t'r 
I 

LOCATION OF TEST PIT 

DATE Sept Zl /tt-5" 
~~ /o~ ;1)E'ral"nret"' 
{~I 0 I p, S' ;q ) 

NOTES 

Groundwater level 
difficulty in digging, 
equipment used. etc. 

:rD-6'10DLC 
fi ~ CCl VQ f-or 

-

DEPTH GRAPHIC 
LOG 

( n) 

- ... .... .. . 
L - :t t. ~I 

- t--T-+ 
..; ' ,. - - -~ I 

t- t- +. 
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3 -·-r-t--t -- - - ' 
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-
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LOGGED BY K..D £" 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

{yr'(!'J -Jr~~n to ar-et!'r- brown I moJSI; 
V-<"f sfiff" 6/t.-T {,AI/llJ ira- c~ (/n "(" S /I,AJD. 
() n ifor,.,... 1 ~ Jq clo{kt IJ i"' l / 9lt'..c Jolct cu..s fr1 rt 
s-eol/mT",.,f ~. 0 cc as; o"'ct I 5'f"f" ..p . 

b J er co/lSoliolc.ko( 
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

TEST PIT LOG 
]J_~ PIT No. 
ti-'5Z.o 

SHEET I of I 

PROJECT m+. Po/1-e't 
LOCATION OF TEST PIT 5eepa?f (o!l"'cOotr ;Jw./ 
DATE tJd· 5/c;[' 15M Wf51 CJ f 520 

PROJECT NO. J b 2-S 
GROUND EL. ___ _ 

LOGGED BY k DE 

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

fomalsf/ 
/ttO(}"C 
t rrttvofor 

)h~Y\t ~ p· 

-

5l -

DEPTH 

(JYI) 
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GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

Gfqcio/QrusfriN 1 FlutiiHI ~d/r11..H1/! -
t!s«btJI'-'/ 6Hi 9Myish /;IOw/l t"t?/br I )do;~ 
s fi fr . ID -=-b'tf,., 



KNIGHT PIESOLD LTD. TEST PIT LOG lf-~t~J/5 
CONSULTING ENGINEERS SHEET I of } 

PROJECT m-f . Po//-f.:;. PROJECT NO. I (, z. 5 
LOCATION OF TEST Plf W~ [o/LPch·o/1 h/)/ GROUND EL. --:-----
DATE (Jcf '5/ti) 6-f~ 5 20 ,/52 I. LOGGED BY /C//c--

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

KoMafsc.f 
PC ?OOL-C 
E Y.ca U() fvr 

..... /!Jo/b 3-2-

DEPTH 

(m\ 

GRAPHIC 
LOG 

s - . . . · .. 
- fttrt 
- f-rf't-t 
- - .... "#' 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

f:rlq_c/o/&?«5/r/Ju /rtuvt'R/ x~~ _ 
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KNIGHT PIESOLD L TO. 
CONSULTING ENGINEERS 

PROJECT 111t · Pollt~y 
I 

LOCATION OF TEST PIT 
DATE Sept 2-1 jqs-

NOTES 
Groundwater level 
difficulty in digging, 
equipment used, etc. 
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e.)( c~vet tz, r 

Wcr.kt s~~pi"J i11 

DEPTH 

(f"'J 
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GRAPHIC 
LOG 

TEST PIT No. 
TP-SZ I. TEST PIT LOG 

SHEET J of J 

PROJECT N 0. _l_.;:.b_2._.;:.5 __ 

GROUND EL. ___ _ 
LOGGED BY _ ___;J<..:....:..:::..D.=c __ 
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