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1.0 INTRODUCTION 

1.1 General 

Public Work and Government Services Canada (PWGSC) contracted Pelly 

Construction Limited (PCL) of Whitehorse, Yukon Territory to complete works 

associated with the rehabilitation of the existing Vangorda mine rock containment 

facility located at the Vangorda Plateau, Faro Mine, Yukon Territory. A general plan 

of the Vangord,t Plateau is shown on Figure P2251001. SRK-Robinson Inc. (SRKR) 

was retained by PCL as the design consultant. The work primarily involved the 

upgrading of an existing seepage collection system located around the perimeter of the 

containment facility, recontouring slopes within a section of the rock pile, and 

providing instrumentation to monitor both the physical stability of the rock pile and 

any impact on groundwater quality. This report presents a discussion on the field 

design changes and procedures that took place during construction. 

1.2 Description of Responsibilities 

The responsibilities for design, construction, surveying, groundwater well installations 

and inspections are described in the following sections. 

1.2.1 Design 

SRK-Robinson Inc. was responsible for the design of the following components: 

• seepage collection channel; 

SRK-Robinson Inc. 
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• recontouring of the existing rock pile slopes; 

• groundwater well sand piezometers; and 

• seepage monitoring weirs. 

1.2.2 Construction 

Pelly Construction Limited (PCL) was responsible for the construction of the seepage 

collection channel, recontouring of the rock pile slopes, installation of the groundwater 

wells and piezometers. Survey work associated with both the channel construction and 

the resloping was carried out by Yukon Engineering Services (YES). Midnight Sun 

Drilling (MSD) installed the groundwater monitoring wells and the piezometers. 

1.2.3 Inspection Services 

Inspection services were provided by SRKR and EBA Engineering Ltd. SRKR had 

technical control of the channel construction an_d rock slope recontouring and inspected 

the works periodically during construction. EBA provided fulltime inspection of the 

groundwater well and piezometer installations. 

1.3 Background 

In May 1990, SRK conducted a geotechnical investigation of the area in preparation 

for the design of the mine existing rock containment facility. Test pits were excavated 

along the alignment of the original seepage collection ditch. The locations of these 

test pits and the results of the investigation were provided in the final design report 

issued in March, 1994. 

Other geotechnical data from the area consisted of test pit logs and laboratory test 

results completed by Montreal Engineering Company, Limited (Moneco) in 1977, EBA 

Engineering Consultants Ltd. in 1990 and Piteau Associates Engineering Limited in 

1992. Extracts from these reports were also provided in the design report. 

SRK-Robinson Inc. 
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1.4 Drawings 

Drawings (D-size) of the work completed work at the site have been prepared and 

provided as part of this report. Reduced copies of these drawings are included at the 

back of the report. 

3.0 DESIGN CHANGES 

3.1 Seepage Collection Channel 

3.1.1 General 

During the construction of the seepage collection channel, several modifications to the 

original design were required due to soil conditions encountered during the excavation. 

The following sections discuss each of the design changes in more detail. 

3.1 Rock Excavation 

During the excavation of the channel phyllitic bedrock was encountered above the 

channel subgrade from Station O+ l 00 to O+ 320. The original design had estimated that 

the bedrock would be encountered between O+ 100 and 0+250. In accordance with the 

design, the bedrock was overexcavated to a depth of 0.5 m below the design subgrade 

level in preparation for sealing with compacted till. It was noted, however that in 

places the bedrock extended all the way to the original ground and not as originally 

estimated to within 1 to 1.5 m of the original ground. As a result, till placement. on the 

sideslopes was limited to a maximum height of 2 m vertically above the topside of the 

till blanket, along the channel base. Rock fill was placed over the till blanket but did 

not extend to the crest of the channel where bedrock was exposed all the way up the 

sideslope. 

3.1.3 Upstream Sediment Control Berm 

In order to control sediment migration from the till berms into the channel, a small 

berm of blasted rock was constructed along the uphill crest of the channel from 

STA 0+100 to 0+750. The height of the berm was about 0.45 m. 

SRK-Robinson Inc. 
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3.1.4 Overexcavation (STA 0+870 to 0+920) 

Between ST A 0+870 and 0+920, the new channel intercepted the original ditch and 

the spoil used to backfill the ditch formed and the uphill sideslope of the new channel. 

It was found that the backfill material contained frozen soil that was considered 

unsuitable foundation for the rock fill cover. Tension cracks were observed along the 

section of the channel in this area, which were indicative of settlement due to thawing 

of the backfill. As a result of these observations, it was decided to overexcavate the 

material in this area and backfilled with shot rock from the quarry. 

3.2 Groundwater Monitoring Wells 

Modifications to the original program presented in the final design report were made 

in the field to improve detection of any seepage losses from the channel and to assess 

any impact on the regional groundwater table. A discussion of these changes is 

presented below. 

• The modifications to groundwater wells GW-94 -0 l to GW-94-04 

involved installing the wells to a maximum depth of about 15 m or to 

4 m below the water table, whichever occurred first. If the water table 

was encountered, the sand pack was to extend no more than 1 metre 

above the screen. If no water was encountered the sand pack was to 

extend to no more than 10 m above the screen to intercept any seepage 

from the channel. The well screens were also reduced from 3 m to 

1.5 m. 

• The modification also involved the installation of an additional well 

(GW-94-05) downgradient from Well GW-94-03, between the channel 

and the Vangorda Creek. This well was to be located as far down the 

hill as possible to minimise drilling cost and was to be drilled until the 

water table was intercepted. 

.. The modification to the piezometer installations involved reducing the 

well screen in each well from 3 m to 1.5 m and extending the pipe to 

no more than 4 m below original ground. 

SRK-Robinson Inc. 
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3.3 Seepage Monitoring 

A preliminary design for a flow monitoring was included in the final design report. 

Following discussions with Bud MacAlpine of Water Resources, modifications to the 

seepage monitoring concept was made. It was agreed that v-notch weirs would be 

installed at three of the finger drains instead of one weir at the end of the collection 

channel. The weirs would be located at the outlets to fingerdrains 3, 5 and 6. The 

weirs would consist of a steel plate about 8 feet by 4 feet square installed across the 

channel and embedded about 3 feet into the ground. A v-notch would be cut into the 

steel plate with a 90° angle. The notch would be at least 300 mm deep and would be 

positioned at least 300 mm above the ground. The weir would be located on a steep 

section of the channel to minimize ponding. 

3.4 Waste Rock Resloping 

In the original design, it was hoped that at least three zones (A, B and C) in the 

existing waste rock pile would be recontoured and that a test area on Zone A would 

be covered with till. It was recognized that this phase of the work was subject to 

available funds. On completioh of the seepage channel, the groundwater well and 

piezometer installation, the remaining funds limited work on the rock pile to resloping 

a 190 m wide section in Zone A from STA O+ 150 to STA O+ 340 and placing a 2 m 

thick cover of compacted till over an area from STA 0+150 to 0+220. 

4.0 FIELD AND LABORATORY TESTING 

4.1 General 

Compaction tests and gradation analyses were completed during the construction by 

EBA. Modified Procter tests were completed on representative samples of the glacial 

till that was used to seal the exposed phyllite rock along the channel from STA O+ I 00 

to O+ 320 and to cover the resloped rock on the pile. EBA completed a gradation 

analysis on a sample of the till used as a seal for the channel and on a representative 

sample of the rock fill that was placed over the exposed subgrade till in the channel. 

SRK-Robinson Inc. 
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4.2 Channel Base Seal 

Glacial till was placed to a depth of 0.5 m to seal the exposed phyllite from 

STA O+ 100 to 0+320. A Standard Proctor compaction test performed on a sample of 

the till used for the seal indicated a maximum dry density of 2020 kg/m3 with an 

optimum moisture of 12 percent. Results of the test are presented in Appendix B. As 

the Standard Proctor produces a lower density than the Modified, the required degree 

of compaction was raised to 98 percent 

4.3 Rockpile Till Cover 

A Modified and a Standard Procter test were performed on sample of the glacial till 

used to cover the rock slope on the waste rock pile. The results were 2230 kg/m3 for 

the Modified test and 2115 kg/m3 for the Standard test. Details of these tests are 

provided in Appendix B. 

4.4 Blasted Rock Cover 

Blasted rock from a quarry established near the site was used to provided erosion 

protection of the channel sideslope. EBA performed a sieve analysis on a 

representative sample of the rock material to determine compliance with the design 

specifications. The results (D50 = 140 mm, D90 = 250 mm and D15 = 75 mm) indicated 

that the material was acceptable and would meet the performance :requirements. 

5.0 CONSTRUCTION PROCEDURES 

5.1 General 

Construction activities on the site commenced in March 1994, with clearance of the 

snow in the area between the original ditch and the toe of the waste rock pile. Snow 

and ice were also removed from the ditch and from the top of the spoil stockpile along 

the western perimeter of the site. Activities included construction of the seepage 

collection channel, installation of the groundwater monitoring wells, connecting the 

fingerdrains into the channel, resloping of a section of the waste rock pile and placing 

a 2-met:re thick cover over a zone of the resloped area. SRKR provided technical 

control and periodic inspection of the construction activities. Select photographs of 

SRK-Robinson Inc. 
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key aspects of the construction are included in Appendix C. The following sections 

present a discussion of the construction activities. 

5.2 Seepage Collection Channel 

5 .2.1 Clearing and Snow Removal 

PCL began clearing snow from the area between the original ditch and toe of the waste 

rock pile in March 1994. They also commenced snow removal from the ditch and 

from the spoil stockpile. The snow removal above the ditch was necessary to avoid 

delays in excavation of the main channel due to runoff from the snowmelt. The snow 

and ice was cast over the bank below the existing access road. 

5.2.2 Foundation Preparation 

On completion of the snow removal, PCL commenced backfilling of the original ditch 

between STA O+ 700 and 1 +000 which was done to provide a working platform for the 

excavation of the deeper sections of the new channel. The backfill material consisted 

of the glacial till that had been stockpiled along the western edge of the original ditch. 

Although the mate1ial contained pockets of frozen soil, all snow and ice was removed 

from the soil before placement. 

5.2.3 Excavation 

On completion of the backfilling of the original ditch, YES carried out an initial 

survey of the ground surface along the alignment of the new channel and established 

grade stakes for the excavation. PCL commenced excavation of the channel at the end 

of March using a Cat 235 excavator and a D-10 bulldozer. Subexcavation of the 

phyllite rock between STA 0+100 and 0+320 also started. By April 12, 1994, 40 

percent of the bulk excavation along the channel had been completed including the 

subexcavation of the bedrock. YES completed a final survey of the rock subcut on 

April 8, 1994. 

Between Station 0+870 and 0+910, spoil used to backfill the original ditch on the 

uphill side was excavated and backfilled with shot rock to provide a stable sideslope 

for the new channel. At the same location but on the opposite sideslope, a small area 

of peat was encountered between Station 0+880 and 0+900, which would also form 

SRK-Robinson Inc. 
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part of the channel sideslope. The peat was considered unsuitable for foundation 

material below the rock cover and was removed prior to placing the rock cover. 

The frozen till that had been used to backfill the original ditch from Station 0+685 to 

O+ 715 had softened due to thawing and as this material would form the uphill 

sideslope of the new channel, it was removed and replaced with shot rock. 

By mid May, the entire channel had been excavated and YES had completed a final 

survey of the subgrade till surface. 

Review of the as-built sections along the entire length of the channel, indicated that 

generally the till surface had been excavated to the lines and grades shown on the 

design drawings. However, there were some areas where the excavation had extended 

beyond the design limits. The total volume of till excavated was calculated from these 

sections and was found to be in the order of 43,000 m3
• However, it was agreed 

between PCL and GSW that the till excavation quantity would be used for payment 

would be calculated on the basis of the design till line and the original ground. The 

volume calculated for payment was 37,461 m3
• 

The final alignment of the channel is shown on the site plan in Figure P2251002 and 

on the detailed plan and profiles shown in Figures P2251003 to P2251006. Typical 

sections through the channel are presented in Figures P2251007 to P2251009. 

5.2.4 Channel Base Seal 

Placement of the glacial till seal over the subcut phyllite bedrock from STA O+ 100 to 

0+320 began on April 15, 1994 and was completed by April 27, 1994. Based on a 

gradation test performed by EBA, the material contained 54 percent clay and silt, 33 

percent sand and 13 percent gravel. till was placed in two 25 cm lifts and 

compacted by a sheepsfoot roller to the compaction specifications of 93 percent of the 

Modified Procter maximum dry density which is equivalent to 98 percent of the 

Standard Proctor maximum dry density. Density tests were performed by EBA on the 

compacted till using a nuclear densimeter. Results of the compaction and density tests 

including the gradation analyses are presented in Appendix B of this report. A profile 

along the subcut and the till seal along the centreline of the channel is presented on 

Figure P2251003. 

SRK-Robinson Inc. 
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5.2.5 Rock Cover Placement 

Following approval by the GSC inspector, PCL began placing the shot rock cover over 

sections of the excavated subgrade that were prepared. This work commenced on 

April 11, 1994 and was completed by June 9, 1994. The shot rock was obtained from 

a quarry that was established by PCL specifically for this project at allocation shown 

on Figure P2251001. The material consisted primarily of a dark green, medium 

grained, altered gabbro. The purpose of the rock cover was to provide long term 

erosion protection of the underlying till and also to provide adequate passage of the 

seepage from the fingerdrains. The material was hauled to the site from the quarry 

using two 769 rock trucks and was placed by the Cat 235 excavator. In places, the 

D-10 was also used to spread the material. No compaction of this material was 

required. 

The shotrock cover was generally placed at, or in excess of, the required 0.45 m 

above the till base and the slope of the cover conforms with the design requirement 

of 3:1 (Horizontal to Vertical}. While the gradation of the shotrock is finer than 

expected, SRKR believes the channel will function as designed and will direct seepage 

flow from the fingerdrains into Little Creek Pond. The volume of shotrock placed in 

the channel was calculated based on survey data provided by YES and amounted to 

about 17,000 n}. As the thickness of the shotrock exceeded the design thickness in 

many places, it was agreed that the quantity of rock that would be used for payment 

would be based on 0.45 m above the as-built till smface. The shotrock volume for 

payment amounted to 10,902 m3
• 

The depth of the rock cover along the alignment of the channel is shown on the 

profiles presented in Figures P2251003 to P2251006. 

5.2.6 Fingerdrain Plugs 

Where the original fingerdrains extended beyond the new channel, the drainrock in the 

drains was removed and backfilled with compacted glacial till to seal the channel and 

prevent potential leakage to the environment. 

SRK-Robinson Inc. 
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5.3 Waste Rock Resloping and Till Cover 

5. 3 .1 Resloping 

Resloping of Zone A of the Vangorda waste rock pile began on May 6, 1994 using a 

DlO bulldozer. By May 13, 1994, waste rock on the south side of the rockpile had 

been resloped between STA 0+150 and 0+220 to an angle of about 20° (2.7:1) The 

resloping was initiated at a point about 10 m below the top of the rock pile and 

feathered out on the crest of the till berm below. By May 19, 1994 the resloping had 

advanced to STA 0+340 and the section from STA 0+150 to 0+220 had been flattened 

to 18° (3: 1). As funds for the project, at that time were close to the maximum 

allocated for this phase of the work, no further resloping was done. Placement of the 

till cover was initiated. As payment for the resloping was based on machine time 

only, no measurement was made of the volume of rock recontoured. However, based 

on the initial survey data used in the design report, it was estimated that about 

40,000 m3 of material was resloped. 

5.3.2 Till Cover 

The placement of a two metre till cover over the recontoured waste rock began on 

June 1, 1994. Because the funds remaining in the budget were limited, the extent of 

the cover was confined to STA 0+150 to 0+220. The till for the cover was obtained 

from a stockpile that was located at the east end of the rockpile as shown on Figure 

P2251002. The cover was constrncted in four 0.5 m thick lifts and compacted with a 

sheepsfoot roller to the required 93 percent of the Modified Procter maximum dry 

density or 98 percent of the Standard Procter maximum dry density. Density tests of 

the compacted till were completed by EBA using a nuclear densometer. Results of the 

density tests are presented in Appendix B. A total of 15,730 m3 of till was placed over 

an area of about 8000 m2
• Typical sections through the cover and the resloped rock 

are presented on Figure P2251010. A perspective view of the till cover and 

recontouring of the slopes is shown on Figure P2251011. 
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6.0 INSTRUMENTATION 

6.1 General 

During the construction of seepage channel and the resloping of the rock pile, 

permanent instrumentation was installed to monitor the seepage flow from the rock 

pile, potential seepage losses from the channel and piezometric heads that may develop 

in the existing till berm around the rock pile. The following sections discuss the types 

of instrumentation installed and the methods of installation. 

6.2 Groundwater Wells and Piezometers 

A total of five groundwater wells and nine piezometers were installed by EBA and 

Midnight Sun Drilling (MSD) utilizing a CME 750 auger drill from April 20 to May 1, 

1994. Both solid shaft and hollow stem augers were used during drilling. Water was 

encountered in all the monitoring wells, however, the piezometers were all dry. 

summary of well installation information is presented in Table 1. Essentially all wells 

were installed according to the design specifications. However, some minor 

installation changes and modifications were necessary due to variable field and soil 

conditions. Some of the well depths varied because the drill utilized could not 

penetrate the dense till at lower depths. It was also noted that most of the wells were 

placed in seasonally frozen ground and consequently the Puregold bentonite grout may 

not have set-up properly. Also some of the protective wellhead casings had slid into 

the hole as the ground thawed. 

On June 10, 1994, all the wells were inspected, repaired, and re-levelled as required. 

Also, all threaded caps were replaced with friction fit (pull off) caps, and 50 mm 

diameter water bailers/samplers were suspended inside each well with braided nylon 

rope, to facilitate future sampling. A second set of water level readings in all 

monitoring wells were taken on June 21, 1994 by EBA and are presented on Table 1. 

All material quantities, drilling times and individual well details are shown on the 

borehole logs presented in Appendix C. 
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TABLE 1 

Vangorda Waste Rock Containment Facility - Faro, Y.T. 

Groundwater Wells and Piezometer Installation Summary 

. · . ·. ' 

'. ·. ·. Stick~p above Depth from Depth to Static 
WellNo .. · .Ground Elevation Top of Pipe Water Level 

... 
.... May 3/1994 

(pi) (m) (m) . 
P94-01A 0.61 12.37 no water 

P94-01B 0.61 6.05 no water 

P94-02A 0.53 10.72 10.57 
(bailed empty) 

P94-02B 0.56 6.12 I no water 

P94-02C 0.61 13.34 13.08 
(bailed empty) 

P94-03A 0.61 14.10 no water 

P94-03B 0.61 9.80 no water 

P94-04A 0.61 12.70 12.17 
(bailed empty) 

P94-04B 0.61 8.99 no water 

GW94-0l 0.58 12.80 8.28 

GW94-02 0.53 15.70 14.33 

GW94-03 0.64 11.94 11.28 

GW94-04 0.54 ' 14.48 14.33 

GW94-05 0.76 16.13 11.56 

Notes: 1. All depths measured from top of pipe 
2. Water levels were measured on May 3, 1994 
3. Piezometers containing water were bailed dry 
4. N/R = Not Recorded 
5. Artesian conditions cause water to spill over the pipe. 

I .. 

I Depth to iStatic Ground 
Water Level Elevation 

June.21,1994 
(m) (m) 

N/R 1136.555 

N/R 1136.493 • 

N/R 1138.410 

NIR 1138.332 

N/R 1129.840 

N/R 1134.373 

N/R 1134.459 I 

N/R 1134.609 

N/R 1134.326 

7.45 1117.445 

8.65 1117.405 

9.15 1118.431 

9.65 1116.165 

See Note 5 1101.673 

12 

Coordinates 
(Mine.Grid) : 

·· . ... ··• 
Nor.th East 

10014.802 8893.956 

10013.012 8894.394 

10157.070 8935.215 

10155.070 8933.309 

10137.120 8888.761 

10188.741 9245.064 

10187.816 9248.427 

10142.198 9448.836 

10145.418 9442.209 

9782.317 8945.534 

10008.160 8810.969 

10306.670 9020.492 

10310.048 9261.925 

10396.139 9083.394 

SRK-Robillson foe. 
· November, 1994 
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6.3 Flow Gauges 

A total of 3 v-notch weirs were installed at the outlets to Fingerdrains 3, 5 and 6. The 

weirs consist of a steel plate about 2.4 m by 1.2 m square installed across the outlet 

and embedded about 1 m into the ground. A v-notch was cut into the steel plate with 

a 90° angle. The notch was about 30 cm deep and was positioned at least 30 cm 

above the ground. 

Flows recorded at each of the weirs by DIAND and PWGSC are presented in the 

following table: 

Weir at July 13, 1994 August 10, 1994 

Fingerdrain No. (L/min) (L/min) 

3 1 3 

5 1.5 0.6 

6 2 10.2 

7.0 POST CONSTRUCTION OBSERVATIONS 

In September 1994, mine site personnel observed tension cracks which had developed 

along a 50-metre section of an extension to the a~cess road constructed alongside the 

seepage collection channel from STA 1+240 to 1+290. SRKR inspected the cracks 

during a site visit to Faro mine site on September 12, 1994. At that time, the cracks 

extended longitudinally along the 15 metre wide berm. The tension cracks were, in 

places, 30 cm wide and extended about 1.5 m deep. At one location, the crack is 

within 5 m of the downstream crest of the new channel. However, there was no 

structural damage to the channel itself. The maximum thickness of the berm at this 

location is about 3 to 4 m. 

We understand that the cracks developed in late June, 1994 following placement of 

additional fill by PCL on the downhill side of the original berm in mid June, 1994. 

SRK-Robinson Inc. 
13 November, 1994 
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The fill used had been stockpiled along the outer crest of the original berm and was 

pushed out over the edge and compacted with a sheepsfoot compactor. This material 

had been originally excavated during const:rnction of the channel. SRKR understands 

that dming the initial stages of the project, snow in the original seepage collection 

ditch was removed and cast over the downhill side of the original berm. The snow 

was then covered over with material excavated from the channel. 

On October 4, 1994, SRK again inspected the berm during another site visit to Faro. 

It was noted that although there was no horizontal movement of the toe, in places the 

ground had settled about 1 metre and there was seepage discharging from the toe. 

On the basis of these observations, we believe that the settlement of the fill and the 

observed seepage are directly related to the thawing of the underlying snow. We also 

believe that the settlement of the fill will continue but at a decreasing rate and will 

likely not impact the new channel. It is our opinion that no remedial action is required 

at this time. However, the settlement should be monitored on a regular basis by the 

new mine owner. At the beginning of next years construction season, sufficient 

consolidation will have occurred and the resulting depression can be backfilled and 

recompacted. 

This report, P225101, Construction Report, Vangorda Rehabilitation Faro Mine, 

Yukon Territory, has been prepared by: 

SRK-ROBINSON INC. 

Peter Healey, P .Eng. 
Project Manager 

R-50/tg 
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VANGORDA WASTE ROCK CONTAINMENT FACILl1Y CUENT: PELLY CONSTRUCTION LTD. BOREHOLE NO: GW94-01 
MONITORING WELL INSTALLATION DRILL: CME 750 - SOLID SHAFT AUGERS PROJECT NO: 0201-11365 

VANGORDA MINE SITE, FARO. YUKON UTM ZONE: 8 N6909782.32 E588945.53 ELEVATION: 1116.745 (m) 

SAMPLE 1YPE ~ :w.1PLE IZJ NO RECOVERY ~ STANDARD PEN. !===i 75 mm SP.UT SP. [II] CRREL BARREL Nl'l CORE 
ill STANDARD PENEl'RATION llill I llil PERCENT GRAVEL 11 

w 
0 10 20 30 40 20 40 60 00 n. z .....--,. 

~ :z - 0 SOIL • PERCENT SAND e <I= 
z: 

ci~ 
20 40 60 8(l 

..__,.. 

::i:: 

Ii 1:' :c 

l:i: 31:: I-" DESCRIPTION IA PERCENT SILT OR FINES It. f--
<.n Pl.ASllC ld.C. LIQUID 20 40 60 00 

Cl.. 
w U") LLJ 
Cl ~ I I D - +GROUND ICE DESCRIPllON + - 10 20 30 40 20 40 60 00 

0.0 ., ':'\ORGANICS AND SILT, some moss ond roots, : 1 : 0.0 

: 1. some white ash 
: SILT (TILL) - sandy, some grovel, trace to .. . some clay, stiff, low plastic, fine 2.0 . 

J 'f grained sands, subangular particles 

1.0 ' 
brown .... ..... ... .... .. 

seasonally frozen (Nbn) to 1.2 m 4.0 

. - damp below 1.2 m . ..... , .... ..... 

J ·, 
6.0 

2.0 1 :1 I ..... ' ..... , .. · ..... . .... ..... 

8.0 , ..... ..... ... , ........ ... 

~ 'f 

3.0 , :, ........ .... .. . ..... ..... 
10.0 

- becomes softer, higher clay content 

X 20 
- colour changes to brownish grey 

~ .. .~,. 
- some phyllite pieces in sample ..... ..... ...... .. . ..... ..... 

- 4 •• {10%) 12.0 

4.0 1 .I ...... .... .... .... -

~ 14.0 

.... .,. .... , ..... . ... ..... 

5.0 - stiffer, harder drilling, drier : 16.0 
........ , ..... ; .... , .... ..., ..... 

: 

. I ! 18.0 : ! ! 

~ 

6.0 ......... ..... .... .. .. 
20.0 

~ 

X 
•. . - more phyllite rock (20%), with some 

C' 27 pieces of quartzite @ ... 1!!1 .. : ..... . .... .. ... 
: 

- 22.0 

7.0 . : : : 

. - grinding rock ·. 
:: 24.0 : 

~ 
.. 

l 

I 
: : ~ . water at 7.6 m depth measured on 

I I I I I :• 94/05/03 j I , , 8.0 . l 26.0 ; 

EBA Engineering Consultants Ltd. LOGGED BY: BCF COMPLETION DEPTii: 12.5 m 
REVIEWED BY: COMPLETE: 94/04/30 

Whitehorse, Yukon Fi<1. No: Paqe 1 of 2 
94/00111 ,,.,,, .... 



VANGORDA WASTE ROCK CONTAINMENT FACIUlY CU ENT: PELl Y CONSTRUCTION L1D. BOREHOLE NO: GW94-01 
MONITORING WELl INSTALLATION DRILl: CME 750 - SOLID SHAFf AUGERS PROJECT NO: 0201-11365 

VANGORDA MINE SITE, FARO, YUKON UTM ZONE: 8 N6909782.32 E588945.53 ELEVATION: 1116.745 (m) 

SAMPLE TYPE IIGRAB ~PL£ lZJ NO RECOVERY IZ) STANDARD PEN. 8 75 mm SPLIT SP. [I]] CRREL BARREL t'i'N CORE 

I 111i STANDARD PENETR.\TION 111 111 PERCENT GRAVEL 111 
w 10 20 30 40 20 ~~ - 0.. 0 z '2" s ;::: z - 0 SOIL ePERC 

:z ~~ 20 40 60 80 
.......... 

I w '§:' :c 
ti: 

--l 
3: I-"' DESCRIPTION 

A PERCENT SILT OR FINES A ti: 0.. PLASTIC M.C. LIQUID w 
~ 

ifJ (f) 20 40 60 80 LLJ 
0 :!:: l I 0 

~ +GROUND ICE DESCRIPllON + 
10 20 30 40 20 40 60 PO 

IS.I) .. ! i : ! 

11
1 =· :• 

:• : 
:• ... ..... ..... 

I 
i i I 28.0 

•: 
,: 

j I I 
r-9.0 

. j l l : 
•. ... : 

r 
: :: - drier, hard drilling 30.0 

- : j 

X 64 :: i ···[·····1··· 
... : 

• II l l , I ,__ - grinding rock 32.0 
.. l 

10.0 .. ... .. ......... : : .. -, 
! j ; ! I 

I I 34.0 I , .... ... 
: 

: 

11.0 !i BEDROCK - phyllite 36.0 : 
:: "":; - very hard drilling, .. ._. ·. - fine, muddy cuttings with pieces of .. : ,_ :• : .... i-,.. .. • 

:: ~== phyllite , .... 

::-:: 38.0 

:: -=- :: 

12.0 
::-:: 
:: :: :: ..... .... 
. · ...... 

- .. ·-· .. 40.0 :: :::: 
X 95 ~-i:-~ 1111 II 

................ .. .. ,. ... , .... - ·.·.·~·-· 
END OF BOREHOLE 
NOTE: 42.0 

13.0 Hole sloughed to 11 m, and had to ..... 

be redrilled to 12.4- m. Auger bit 
had broken off due to excessive : ; 44.0 : 

pressure and heat from drilling 
, . ., ..... .... 

' ' 

bedrock 
MONITORING WELl INSTAUATION 

14.0 - 0.15 m sand layer on bottom 
...... ........ 46.0 

- 1.5 m screen+ 12.2 m 50 mm PVC pipe 
- 8 bags sand to 5 m below grade 

: 

0.5 bags bentonite to 4.3 m 
..... 

some water in hole pushing pipe up 
48.0 

15.0 
mixed 3 bags grout + 30 gal. waler .; ..... 

for wells 94-01 and 94-02 
, ..... ····· 

- top of PVC 0.58 m above ground 50.0 

..... 

16.0 52.0 . : 

EBA Engineering Consultants Ltd. LOGGED BY: BCF COMPLETION DEPTH: 12.5 m 
REVIEWED BY: COMPLEfE: 94/04/30 

Whitehorse, Yukon Fiq. No: Paqe 2 of 2 
'""""',, 12:42!\I 



VANGORDA WASTE ROCK CONTAINMENT FACILITY CLIENT: PELLY CONSTRUCTION L1D. BOREHOLE NO: GW94-02 
MONITORING WELL INSTALLATION DRILL.: C~E 750 - SDUD SHAFT AUGERS PROJECT NO: 0201-11365 

VANGORDA MINE SfTE, FARO, YUKON lJTM ZONE: 8 N6910008.16 E588810.97 ELEVATION: 1116.705 (m) 

SAMPLE TYPE .GRAB SA.MPLE [ZJ NO RECOVERY [ZJ STANDAAD PEN. § 75 mm SPLrr SP. [ID CRREl BARREL E 
111 STANDARD PENETRAJKJN 1111 1111 PERCENT GRAVB..111 - w 10 20 30 40 20 40 60 80 n. 0 ~ ct? E ~ :z: - SOIL e PERCENT SAND• .__,, :z: :::I 20 40 eo 80 

........... 
w w ........... :::r: _J 

~ w ::c 
_J n. (1.. 3: &. PERCENT SILT OR FINES .t. ti: n. 
~ 

Cf) DESCRIPTION PIJSllC M.C. LIQUID 20 40 60 80 

~ 
w 

I :: . Cl 
+GROUND ICE DESCRIPllON+ 

10 20 30 40 20 40 60 80 
l GANICS AND SILT, some moss and roots, 0.0 

some white ash 
J .) ..... 

SILT (TILL) sandy, some gravel, trace to 2.0 
some clay, stiff, low plastic, fine 

1.0 grnined sands, subanguk1r particles .......... ) ..... : ........ 

s ·1-. brown . 4.0 
seasonally frozen (Nbn) to 1.2 m : l 

,i damp below 1.2 m i : : : 
........ , .... ,_ 

i' 
- grinding rock i 6.0 

2.0 , .... .... : .. ...... 

I f ... 
. 

j ·1 ,_ 8.0 

• • 1 
... 

. : ' 3.0 - ,· ll 
... ..... 

10.0 

6 25 
....... 

1 
: 

j ·1 
more phyllile" rock (20%), with some 

'-12.0 

4.0 .1 higher moisture content. almost wet ... 

,· colour changes to darker brawn 14.0 
......... ...... . .. 

16.0 
5.0 

. . 
.. : 18.0 ·. 

: 
.... 

6.0 , ..... .... ..... 

~ 
... 20.0 

24 • II 

22.0 

7.0 

- softer, higher cloy content, low to 
,_24.0 

. 

. medium plastic 

B.O 
colour changes to darker brown, ,_ 26.0 :: almost black 

............... 
·. ,_ 

. . ~ 28.0 

9.0 . - . 
!( SILT AND CLAY 30.0 

X 20 :• 
some sand, trace of gravel 

• 11 firm, low to med plastic, fine . 

- grained sands, subang<.Jlar particles 
10.0 some quartzite and phyllite pieces, l 32.0 

: 

EBA Engineering Consultants Ltd. LOGGED BY: BCF COMPLEflON DEPTH: 15.5 m 
REVlEWED BY: COMPLErE: 94/04/30 

Whitehorse, Yukon Fiq. No: Paqe 1 of 2 
"''"""" ""'""" 



VANGORDA WASTE ROCK CONTAINMENT FACILf!Y CU ENT: PELL Y CONSTRUCTION LTD. BOREHOLE NO: GW94-02 
.. 

INSTALLATION DRILL: CME 750 - SOLID SHAFT AUGERS PROJECT NO: 0201 11365 

VANGORDA MINE SITE, FARO, YUKON UTM ZONE: 8 N6910008.16 E588810.97 ELEVATION: 1116.705 (m) 

• SAMPLE TYPE SAMPLE !Z] NO RECOVERY [gj STANDARD PEN. R 75 mm SPLIT SP . [DJ CRREL BARRE 
a STANDARD PENETRAJK)N 111 111 PERCENT GRAVEL Ill 

]: I~ z 10 20 30 40 20 40 60 80 ...-... 
0 SOIL e PERCENT SANO• ;t: ~; 20 40 60 80 

.__.. 

II 
::c 

311::;..;: DESCRIPTION PIJSTIC M.C. LIQUID 
A PERCENT SILT OR FINES Ji. ti:: 

(/) 20 40 60 80 w 
;;; I 

~ 
I Cl + CROUNO ICE OESCRIP110N + 

10 20 30 40 20 40 60 80 
10.0 damp lo moist, dark grey : : 

. 
34.0 , .. , .... . ... 

... 

11.0 , ... : : ...... 36.0 

.. ... 
: , .. 

1-38.0 

12.0 - 4-0.0 

~ 33 • .. : .... ..... Iii! ... 
- higher clay content, wet on sampler 

at 12.5 m, less gravel and very 4.Z.O 
e-13.0 fine silts , .... 

·. ... 44.0 

l'.: ~ 

14.0 ::"=-:: - water al 13.8 m depth measured on , .... "(··· : .... 46.0 
)!~!) 94/05/03 : : ! : 

-:~:· ; ; ·. - ... :~ '-- •: 
48.0 ::..:.:: .· - · . . ·---·. ! j 

15.0 ::..:.:: 
.... - .· : 

,__ ::::-:: 50.0 

N 47 ~~i: , ...... ... -ill - damp to moist, some phyllite - - no waler at thfs depth l ' 52..0 
16.0 END OF BOREHOLE ..... : .... ..... .... 

NOTE: 
- some yellowish brown sandy silt was , .... , .... ; .... ;. ... : 54.0 

found on augers between 9.1-12.2 m 
·; 

- water was noticed on A-rods from 
17.0 about 10.7 m below grade 56.0 

MONITORING WELL INSTAUAllON 
- 0.15 m sand layer on bottom ... , ... 
- 1.5 m screen+ 15.2 m 50 mm PVC pipe 

I ... L .. 58.0 

18.0 
- 10 bags sand to 5 m below grade 

l"·····t ..... , .... 
- 0.5 bags bentonite lo 4.4 m 
- used grout mixed from G\1194-01 60.0 

- top of PVC 0.53 m above ground , .............. , .... ..... ..... · ... .... .. .. 

19.0 ; .... 62..0 , .... 

: ...... ..... 64.0 

20.0 : l : ! l l l 

EBA Engineering Consultants Ltd. LOGGED BY: BCF COMPLETION DEPTH: 15.5 m 
REVIEWED BY: COMPLETE: 94/04/30 

Whitehorse, Yukon Fia. No: Paqe 2 of 2 
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VANGORDA WASTE ROCK CONTAINMENT FACILJlY CUENT: PELLY CONSTRUCTION LID. BOREHOLE NO: GW94-03 
MONITORING WELL INSTAllATION DRILL: CME 750 HOLLOW STEIA AUGERS PROJECT NO: 0201-11365 

VANGORDA MINE SITE, FARO. YUKON lJTM ZONE: 8 N6910306.67 E589020.49 ELEVATION: 1117.731 (m) 

SAMPLE TYPE It GRAS &\l.1PLE lZJ NO RECOVERY fXl STANDARD PEN. R 75 mm SPLIT SP. 0:0 CRREL BARHEL [IJNWCORE 
111 STANDARD PENE™TKlN 1111 111 PERCOO GRAVEL Ill 

w 10 20 30 40 20 40 60 80 
CL 0 z 
j::: z: .......... 0 SOIL • PERCOO SAND e 

w z a~ 20 40 60 80 
I w _J 1f :c: 
J-- _J CL 3: I-" DESCRIPTION A. PERCENT SlLT OR FINES A I-
0.... 0.... 

~ 
(/") PI.ASllC M.C. LIQUID 20 40 60 80 

0.... 
w 

~ 
en w 

Cl ~ ' . ' Cl 
+GROOND ICE DESCRIPTION+ ·- 10 20 30 40 20 40 60 80 

0.0 : SILT (TILL) - sandy, some clay, some 

I 11 

u.u 
1 ,i gravel, very stiff, low to medium ,-

plastic, fine grained sands, ..... .... , ... .. ...... 
·-- 1-----r--··---

.... ; ..... , .... .... ... .. .. 
subangular particles, dark brown 2.0 

•• r - frozen to approx. 7.0 m, Nbn Vx 

1.0 I ; ; ; ! ' . •.... 
I I : . .. 

1 .( 

I 
4.0 

. ; i : ; 
) : ' ····~·-··\· 

1 j : r·· ... ,-

'· j 6.0 
2.0 . 

·' ..... ; 

l .f grinding rock, very hard drilling 

• 1 ... , .... , .... , ... ... 8.0 

t• '· 
3.0 •··· 

! 
- higher gravel content, some 

, ..... , ... 
10.0 -- . - 45 i •! quartzite rock Iii - t -= . 

- some medium grained, uniformly = j , .... , .... .. .. . graded sand deposits in sample i-12.0 
t· 1. - temperature measured at -0.2 deg. C 

4.0 - more rock ..... ........ , ..... 

j 
- becomes softer, higher moisture 

•I content when thawed 14.0 
colour changes to brownish grey , ... .L .. , ... ,.. 

B" 
- very stiff till, less rock 

16.0 
5.0 , .... .... . , ..... •.... ,-... , ..... , .... , ..... , .... , ..... , ... , .... , .... , .... 

, .... , .... ~ .... , ... 18.0 

6.0 1 .... 1 .... , ... 

i - temperature measured at -0.2 deg. C 
20.0 

70 tJ ... ; ... • 
I····-:-· 

22.0 

7.0 ···+·· , .. •.... , .. 

24.0 
, ... ....... ; .. .... , ..... ... : 

' : : 1 

8.0 i l i j l j I ! l 2s.o I 

EBA Engineering Consulta .. nts Ltd. LOGGED BY: BCF COMPI.EflON DEPTH: 11.9 m I 
REVIEWED BY: COMPLETE: 94LD4L23 

Whitehorse, Yukon Fia. No: Poqe 1 of 2 • 
"''"""'l '"""""' 



VANGOROA WASTE ROCK CONTAINMENT FICIU1Y CLIENT: PELLY CONSTRUCTION LTD. BOREHOLE NO: GW94-03 
MONfTORING WELL INSTALLA.llON DRILL: CME 750 - HOLLOW SlEM AUGERS PROJECT NO: 0201-11365 

VANGORDA MINE SITE, FARO, YUKON 

SAMPLE TYPE ~B SA.MP NO RECOVERY 

UTM ZONE: 8 N6910306.67 E589020.49 ELEVATION: 1117.731 (m) 
[X] STANDARD PEN. § 75 mm SPLIT SP. [[I CRREL BARREL [I] N'N CORE 

111 STANDARD PENETRA.TION 111 11 PERCENT CRAVE!. 111 --.S 
:c 
t-
0.... w 
Cl 

8.0 

,.. 9.0 

10.0 

11.0 

12.0 

14.0 

15.0 

16.0 

w 
CL 

~ w w _J 
_J 0.... 
0.... 

~ ~ 

X 

-z .......... 
ti: 
(/') 

z 
0 

[d~ 
~I-" 

U") 

~ 

,• 

:: :: :: :: 
:: :: :: :: 
:: ~: 

ii. :: :,/ .. i •: 
:: :: 

41 :: :) 

:.;=_: :: 

;, 
::r""':: ::~:: 
:=~=: 

Hil 
:~~ ~: 
lit/ 
:: ':- :: 

SOIL 
DESCRIPTION 

- water at 10.6 m depth measured on 
94/05/03 

10 20 30 40 20 40 60 80 
• PERCENT SAND e 

20 40 60 80 

LIQUID 
A PERCENT SILT OR FINES 11,. 

20 40 60 80 
'1-----1~--~· 1--+--'CR==-OO-ND..:.;ICE:...-DE...::.SCRl=--Pll-"ONc::...+~ 

Pl.AS11C M.C. 

10 20 30 40 20 40 60 80 

! I I 111111111 
~;~;i~~]~ 

.... ~ ····r-···~·· .. r··T ... ~ .... r ... ~ .... r ... , ... ) ..... 

I I I l I I I I I , ..... ····~ .... ~ ..... ? .... ~·····! .... ? .... {., ... ? .... ?···· 

l : 1 ' : 111111111 uo; ••••;•••••;.,,,i .... •;••••; ••••; .. u•~••" ;uu , ... 
: 

111111111 

: : : ; 
1 , I : : 

1111111 l I 
..... ..... ...... , . .... ; .... ~ ..... ; .... i ..... i .... i .... i ..... ; .... ~ .... 

.; .... .;..; ......................... :·················"···························"'''''''"""······ .. ········ 
::::::::: possible 150 mm thick sand seam l 111111111 
~ (sand materials noted on augers) 

- grinding rock, not drillable with 
CME 750 

END OF BOREHOLE 
NOTE: 

- no water level at 1200 hrs 
2.1 m water in hole at 1240 hrs 

MONITORING WELL INSTALLATION - 1830 hrs 
- 0.15 sand layer on bottom 
- 1.5 m screen+ 12.2 m 50 mm PVC pipe 
- 15.5 bags sand to 5.3 m below grade 
- 1 bag bentonite to 4.8 m 
- mixed 2 bags grout + 25 gal. water 

install protective casing + endcap 
- Top of PVC 0.63 m above ground 

EBA Engineering Consulta'nts Ltd. 

i .... -,. .. ......... ., .................................. •,,,. 

.... 1 .... 1 .... 1 .... 1 .... 1 .... 1 .... 11 .... 1 .... 

I i : 

: 

j 

, ... ........... 

111111111 
''"'"'"'"'"''"'"'""'""•l••••'"",i,,n'Suu{•••••)••••(•••"fu .. ;H>•(•••••)••••,•••• 

. I ... 1 .. 1 .... 1 ..... 1 .... 1 .... 1 J .... i .... 
1 ... :. ••••••• ~ ........ : ..... : •••• : ..... : •••• -, .... J 

, .... · ..... 

............ i ! l l iii !J 
, ............................. , .......... , ..... 1 LI l1LLIJL 

, ... 

111111111 
LOGGED BY: BCF COMPLETION DEPTH: 11.9 m 
REVIEWED BY: COMPLETE: 94/04/23 

28.0 

30.0 

32.0 

34.0 

~ 

36.0 

38.0 

40.0 

42.0 

44.0 

46.0 

48.0 

50.0 

52.0 

Whitehorse, Yukon Fici. No: Pacie 2 of 2 



VANGORDA WASTE ROCK CONTAINMENT FACIUTY CLIENT: PELLY CONSTRUCTION LTD. BOREHOLE NO: GW94-04 
MONITORING WELL INSTALLATION DRILl: CME 750 HOLLOW S1D.4 AUGERS PROJECT NO: 0201-11365 

VANGORDA MINE SITE, FARO, YUKON UTM ZONE: 8 N6910310.05 E599261.93 ELEVATION: 1115.465 (m) 

SAMPLE TYPE SAMPLE 1/1 NO RECOVERY fZj STAND.ARD PEN. H 75 mm SPLIT SP. [IJJ CRREL BARREL [I] NW CORE 

I~ 
11 STANDARD ~ PERCENT GRAVEL• 

z 10 20 40 60 80 
'2' 0 SOIL • PERCENT SAND• 

~ 

d~ 20 40 60 80 
~ 

:::r:: w :::r:: 
t- ...J A PERCENT SILT OR FINES A f--
0... 0... ~~ DESCRIPTION PLASTlC 1.1.C. UOOID 20 40 60 80 

0... 
w 

~ 
(/) w 

0 ~ I ::; 0 
+GROUND ICE DESCRIPTION+ 

~ 10 20 30 40 20 40 60 80 
u.u • ·, SILT (TILL) - gravelly, sandy, trace of : : i : 1 

I 11 ! ! I I o.u 

1, :1 cloy, roadway fill material 
: 

2.0 
II' 

1.0 ., 
4.0 

' ·1 
•... .... , .... .. .. , • I 

' ' ) .... ( ... , .. : : 6.0 
2.0 ............. l'r ; i 

..... 
:, SII_T (TILL) sandy, gravelly, some clay, 

= frozen (Nbn), low plastic, fine ......... ..... : : : : 8.0 

- 1 :f grained sands, subangular particles, • --= 1 .j brown 
3.0 - temperature measured al -0.2 deg. C 

, .... ········· ... 10.0 
It 

·, , ..... : .... .... ... . ... 
12.0 

1 :t 
4.0 ..... ..... ... 

·1 .j 
14.0 

t ,. .... 
- hole sloughed to 4.5 m - switched to ·, hollow stem augers 

5.0 
16.0 

:, - less gravel content. higher moisture , ..... ..... , .. 
1 

content 
) ..... , .... 18.0 

•• It 

6.0 I ·. ...· ..... , .... : .... ,_ . : : 20.0 ::::: - :, • - 1 -- ... 
22.0 

7.0 r ... .,. ........ 

I• ·. 24.0 - harder drilling : ... 
; ... 

j .I 
.. , .... , .... 

8.0 : : : 26.0 

~· : ! l 
: i i 
1 ! l 

... 28.0 

9.0 , ... 
I'== - higher silt and clay content 30.0 · ........ - fl -,__ -I= 

I I 10.0 - grinding rock 1 i 1 i I 32.0 

EBA Engineering Consultants Ltd. LOGGED BY: BCF COMPLErlON DEPTH: 14.1 m 
REVIEWED BY: COMPLETE: 94/04/25 

Whitehorse, Yukon Fiq. No: Poqe 1 of 2 I 
""'""'"' 11"'-"'l 



VANGORDA WASTE ROCK CONTAINMENT FACILITY CLJENT: PELLY CONSTRUCTION LTD. ~O: GW94-04 
MONITORING WELL INSTAUATION DRILL: CME 750 - HOLLOW S1Bl AUGERS : 0201 - 11365 

VANGORDA MINE SITE, FARO. YUKON UTM ZONE: 8 N6910310.05 E599261.93 I ELEVATION: 1115.465 (m) 

SAMPLE TYPE ~ sa.MPLE [/1 NO RECOVERY ~ STAND.ARD PEN. § 75 mm SPLIT SP. DIJ CRR8. BARREL CORE 
Iii STANOAAD PENETW.TION Ill! Ill PERCENT GRAVEL 11 

w 10 20 30 40 20 40 60 BO a.. 0 :z 
r::= z ,,.-._ 0 SOIL ! • PERCENT SAND 8 

w :z 
ci~ 

20 40 60 80 
I w __J 

~ 
:c 

1-- __J a.. 3: I-= DESCRIPTION A PERCENT SILT OR FINES J. 1--
a.. a.. 

~ 
(/) PLASllC M.C. LIQUID ?Q 40 60 M 

CL 
w 

~ 
en w 

0 ~ I - 0 - +GROOND ICE DESCRIPTION+ 
lO 20 30 40 20 40 60 BO 

lU.u -
- soft spot (0.15 m) 34.0 

'-··· .... , .... , .... .... , .. , .... ...... , .... .. ... , .... . ... . ... 

11.0 36.0 . 
·. 

. - grinding rock ........ .... ····· ; ..... ..... ..... 
38.0 

12.0 ...... ..... .... 

: ····· .......... 

I== 40.0 
>-- - finish drilling today at 1900 hrs >-- • >--

- continue on 94/04-/24 al 0800 hrs >-- :: .... :: 
: .... : .... ..... .... ..... . ..... ... 

>--- :--.,: - very dusty dry till, very hard :: ..: :: 42.0 
13.0 

.. 9 - • .. - very hard drilling .·-· .. . ... , ..... ........ :: .: :: - broke down from 1030 - 1630 hrs 
::..: :: 
:- - •: 44.0 .·-· .. ·---···· ............. . · - · .. •:-:-·. - .· 

14.lf 
::-:: :: 

J'. :•-•: - water al 13.9 m depth measured on .... . , ..... , ... • , .... .o. .... 1 .... 0 •••• , •. - _:,.;.~ •.... 46.U 

X 70 m 94/05/03 it I~ 

- - verv hard till with some ohvllite .... ---- , .... ..... ---- ..... ...... , ..... .... 
END OF BOREHOLE 48.0 
MONITORING WELL INSTALLATION 

15.0 - 0.15 m sand layer on bottom 
....... 

- 1.5 m screen+ 14 m, 50 mm PVC pipe 50.0 

9.5 bags sand to 9.0 m below grade ..... , ... .. , .... ..... ..... ..... ..... , ..... ······ ..... . .... , ... 
- 1 bog bentonite to 8.3 m 

I 52.0 
16.0 - mixed 4 bags grout + 45 gal. waler , .... .-..... : ..... : .. .... : .... : .... .. ,: .... · ..... , .... : ..... 

- installed protective casing + endcap 
- top of PVC 0.69 m above ground L .. L 54.0 1 .... .0. .... ... : ... J ... 

17.0 1 
56.0 

, ... ' ' , ... i I j 
: ' ' j : : 

58.0 

18.0 , .. : : 

60.0 
.... 

19.0 , .... , ___ .... ; .. , ... 62.0 

I 
, .. ....... ; : 

64.0 

20.0 1 : 
' 

EBA Engineering Consul tan ts Ltd. LOGGED BY: BCF COMPLETION DEPTH: 14.1 m 
REVIEWED BY: COMPLETE: 94/04/25 

Whitehorse, Yukon iFiq. No: Poqe 2 of 2 I 
.,..,vo,vl """" 



VANGORDA WASTE ROCI< CONTAINMENT FACILITY CUENT: PELL Y CONSTRUCTION LTD. BOREHOLE NO: 

MONITORING WELL INSTALLATION DRILL: CME 750 - HOLLOW STEM AUGERS 

VANGORDA MINE SITE, FARO, YUKON UTM ZONE: 8 N6910395. i4 E589083.39 ,.:.-----;==,-----'--,;==;---- -=,---············· .. ·--c=,c,,.--'------,=;,;---'--'--~ 

SAMPLE TYPE [ZJ NO RECOVERY STANDARD PEN. 75 mm SPUT SP. 

1.0 

2.o'f. 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

SOIL 
DESCRIPTION 

· ORGANICS AND SILT some moss, some roots, 
some snow cover 

• :1 SILT (TILL) - some gravel, some sand, 
trace of clay, stiff, low plastic, 
fine groined sands, moist to wet, 
greyish brown 

l :, 

- water at 2.0 m depth measured after 
5 hrs 

SAND AND GRAVEL - trace of silt. loose, 

some 
to some cloy, low plastic, frozen 
(Vs) 15%, grey 

- stiff er drilling 
- increasing clay content 
- grinding rock 

- grinding rock 

- softer drilling 

- stiffer drilling 

- sample still frozen (Nbn-Vr) 
- ice coatings surround srnolier sub-

rounded gravels, silt sample does 
not melt when heated 

finish drilling today at 1730 hrs 
): - continue on 94/04/21 at 0840 hrs 
· - stiffer drilling, some grinding 

- more grinding rock 

- large rock 

i( WATER LEVEL 

- more silt-till, some excessive 
moisture, very cold, possibly 
frozen 

- softer drillin 

EBA Engineering Consultants Ltd. 
Whitehorse, Yukon 

STANDARD PENETW.TKlN 
10 20 30 40 

PlASllC 1,tC. UOOID 

IO 20 30 40 

LOGGED BY: BCF 
REY1EWED BY: 
Fi . No: 

A PERCENT SlLT OR FINES IA 
20 40 60 80 

+GROUND IC£ OESCRJPTION+ 
20 40 60 80 

COMPLGION DEPTH: 15.4 m 
COMPLETE: 94 04 21 

:c 
tL 
I..LJ 
0 

0. 

2.0 

4.0 

6.0!'. 

8.0 

10.0 

12.0 

14.0 

16.0 

18.0 

2D.O 

22.0 

24.0 

26.0 

28.0 

30.0 

32.0 

Pa e 1 of 2 



VANGORDA WASTE ROCK CONTAINMENT FACIU1Y CLIENT: PELlY CONSTRUCTION LTD. BOREHOLE NO: GW94-05 
MONITORING WELL INSTNl.AllON DRILL: CME 750 - HOLLOW STEM AUGERS PRCllECT NO: 0201-11365 

VANGORDA MINE SITE, FARO, YUKON UTM ZONE: 8 N6910396.14 E589083.39 ELEVATION: 1100.973 (m) 

SAMPLE TYPE .GRAB SAMPLE [Z] NO RECOVERY ~ STANDARD PEN. ~ 75 mm SPLJT SP. DJ] CRREL BARREL [I] NW CORE 

...-.... 
E 
~ 

I 
I-
0... 
w 
0 

lU.U 

11.0 

12.0 

13.0 

14.0 

15.0 

16.0 

17.0 

1B.O 

19.0 

20.0 

w 
D... 0 
j::: :z: 

w w _J 
_J 0... 
D... 

~ ~ 

= ----= 

...-.... 
:z: 

If 
Cf) 

z 
0 

rj~ 
:!'::i-c: 

(f) 

~ 

:=~·: -:-:• ·. - .· 
::-:-:: 
:--·: .· - ·. ::-:-:: 
•:-:• ·. - .· :--·: 
::.:.:: ::.:.:: 
::.:..:: 
~ . .;..:; 
········· ········· •:•:•:•:• 

1111 STANDARD PENETRIITION llll llll PERCENT CRAva 1111 
IO 20 · 30 40 20 40 60 80 

SOIL eP£RCENT SAND• 
20 40 60 80 

DESCRIPTION 
- stiffer, some grinding rock 
- hard drilliing 
- grinding rock 

- some hard and soft layers 

- more very stiff till in sample 
- sample is quite warm 

- softer drilling 

END OF BOREHOLE 
NOTE: 

- 5 m of water in hole at 1100 hrs 
- 10.4 m water in hole at 1140 hrs 

MONITORING WELl INSTALlATION 
- 0.15 m sand layer on bottom of hole 
- 1.5 m screen+ 15.2 m, 50 mm PVC pipe 
- 26 bags sand to 5.2 m below grade 
- some slough over sand (2 m) 
- 1 bag bentonite from 3.2 - 2.5 m 
- mixed 2 bags grout t 25 gal. water 
- install protective casing + endcap 
- top of PVC 0.76 m above ground 

A PERCENT SILT OR FINES A 
PLASTIC M.C. LJQIJID 20 40 60 80 

' - ' f--=.=--'-''--=~--=-=-~~ 
+ GROUND ICE DESCRIPTION+ 

10 20 30 40 20 40 60 80 

I 111 11 11 I 

REVIEWED BY: COMPLETE: 94/04/21 
EBA Engineering Consultants Ltd. LOGGED BY: BCF COMPLETION DEPTH: 15.4 m 

:::r:: 
!:i:= 
w 
0 

34.0 

Whitehorse, Yukon Fiq. No: Poqe 2 of 2 



PIEZOMETER INSTAllATION 750 - HOLLOW STEM AUGERS PROJECT NO: 0201-11365 
VANGOROA WASTE ROCK CONTAINMENT FACILITY ellY CONS1RUCTION LTD. BOREHOLE NO: P94-01A 

VANGOROA MINE SITE, FARO, YUKON 8 N6910014.8 E588893.96 ELEVATION: 113~-----, 
SAMPLE 1YPE ~--SAM-P-LE---=[2]=-N-0 -RE-CO_VER__,_Y_ STANDARD PEN. E3 75 mm SPLIT SP. []J CRREl BARREL ~ 

w 

]: ~ w ~ SOIL 
§ f !~1 DESCRIPTION 

Ill STAN DARO PENEIRATlOM Ill Ill PERCENT GRAVEL ill 
10 20 30 40 20 40 60 80 

PLASTIC M.C. 

10 20 30 

e PERCENT SAND • 
20 40 60 80 

LIQUID 
A. PERCENT SILT OR FINES A 

20 40 60 80 
+GROUND ICE DESCRIPTION+ 

40 20 40 60 80 ......... 
[\~~~~!!~ 
: ; ; ! : ; : : : 

:c 
ti: 
w 
Cl 

u.u 
2.0 

fo.o nnr lllLL) - sandy, some gravel, some 
cloy. low plastic, fine grained 

1.0 • sands, subongular particles, damp 
. to moist, brown 

l•••••'.•««{««•>«••<-<<•<l .. «•}««<««<f«•«:«m!m, r•H•~m• f•mi •u-~oH1 HnlmO f ·mt•m 
, , , : , , : : : 4.D 

j .... ,:. .... , ..... ; .... .:. .... ; ..... ; .... , ..... ; .... ,:. .... j .... ; .. ··; .... ;,, .. ; .... ,,.. .. ;··«;«•«;•«•t"" 

2.0 

3.0 

4.0 

5.0 

6.0 

- 7.0 

8.0 

9.0 

10.0 

11.0 

12.0 

13.0 

-14.0 

15.0 

16.0 

17.0 

18.0 

19.0 

20.0 

~ 

x 

~ 

tx 

9 

30 

• - soft drilling 
• t 

- very little recovery of sample 
- softer, higher moisture content 

.1 

' 
., - harder drilling, more rock 

1. ~ 

~~~~~!~~~ 6.0 
•••• ~ ····~ u .. 1····r··-rmr····r···~····; .... 

i ..... , ................. , .......... , .... , ........... , ..... i .... i .... 1 .. ·i·"·j"'"j· ... t ... j ..... l .... t.... B.O 

i .... : ..... : ..... , .... : ..... : ..... : .... : ..... : .... : ..... i .... 1 .... 1 ..... 1 .... j ..... 1 .... 1 .... 1 .... 1 .... 1 .... ::~ 

.... 1 .... C ... 1 .... C' .. (T .. r .. r .. 1 .... 14.o 

i .... .:., .... , .......... .,. ............... , ..... , ......... J:::: i ::::r::::i:::: r::::1:::: 1 ::::1 :::.1 ::::r: 
.... ; ····r···~····f ,n,ru ~ --··r···!· ... 1 ···· 

l««<•••,.,.,.,,\ .. ,,~,..,j.,.,l.\l,.,.,,..,,j,..,.;,.,.j~,,•~••••~•••••i••••j•••••1••••tu••j•••••i••••t•••• 

16.0 

18.0 

20.0 

22.0 

24.0 
l ., .... : ...... , ........... : ..... , ...... · ..... , ..... , ........... i ...• J .... \ ..... \ .... 1 ..... 1 .... \ .... \ ..... \ .... r ... . 

- more gravel, stiff, dark brown with 
some grey 

26.0 

28.0 

30.0 

. 'I : : ..... 1 ..... 1"' .. ( .. 1" ... l"''t' ... l" .. l'"(" 
" ! I, more ,o,k. ,litter drilling i .... ., .... , ...... , ..... ., .... ,, ..... , ..... ,

1 
..... , ......... i .... ! .... ! J .... f .... f .... ! .... J ..... 1 .... 1 .. . 

:u ~lr~;:"(:.'.:":;t· ~ill "~ i ........... , ..... , ........... , ..... , ..... 

1

:

11 

..... , .... : ..... i ..... l ..... I .... i .... I .... i .... l .... l"'l .. T ... 32.0 

34.0 

36.0 

38.0 

40.0 

42.0 

44.0 

46.0 

48.0 

50.0 

52.0 

54.0 

56.0 

58.0 

60.0 

62.0 

64.0 

,.• ;,-.. "• •••• ~ .... f """; .... f~""f ••• ~ ••·•t••••[••u ~ ,.,, 

.:.: .. _': :=.: 
:.:~ ::. i ..... , .... , ..... , ..... ,; ............. , ..... , ..... ,, ..... , ..... j .... t«··j ····!·"·! .... , ... ·t·"t"''!"" t ... . 

33 
;_;=_;;.r_:-.i.r.1.1. - higher silt and clay content. more '·:::" ..... ~ .. ·,.· .......... ::::~::·.::::::::::·.::::::~:::.::::::·::::I ::::r::.1::::r::::1:::: l ::::r::::1:::: I:::: 

h.__ _ _,a_re_,_vis_h __ i_n..;;.c.;..;.olo--u ___ r _______ __,: --··t··--i·--··i····j-··"j····t·"·j·····r····t···· ~~~E~;;~;'.:,d out for use on 
1 

.... .:. ..... , ....... ,, .... .,. ..... i, ..... ,f .... , ...... ;, .... ., .... , ! ! ! i ! ! ! ! ! 
1.,.,,, ... .,,., . .,,},««>«",'""''""(«•••l•••«}«••l •m; ., .. ~ ..... ~ .. ,+ ... + ... ; HH{ m•!•m{ """ 

PIEZO~~r ~~~~~~~~:

1

::

0~tt:: ..... ~ ................ ~ ................................. , .... I .... 1 1 .... 1 .... , .... , .... [ 1 .... I ... . 
1.5 m screen+ 12.2 m, 50 mm PVC pipe i ..... , ..... , ..... , ..... , ..... , ..... , .... , ..... , .... , ..... i .... : .... i ..... ! .... i ..... ! .... j ..... i .... !····; .. .. 

_ !;!~£i~1:~!i~:~ ~;_~:t 1 I I i I I I I l 
- install protective cosing + endcap , .... ! .... j ... (·l ... ~ .... (·( .. ·( (· 

top of PVC 0.61 m above ground : :•••:••••: :,••••: :•••:•••: : :••••:••••! 1••••1••••!••••1••••1•••1••••!•••• 
1 .... ,. " .. , ..... , ... «:« ......... ; .. " , .. • .. , .... , ..... j ••••{~••• (•••••) •••• (•. H •!. • ••,{••••{•••H}••••<••o 

~ E 1 i ~ f ; ~ ~ 
: : : : : : : : ! 

EBA Engineering Consultants Ltd. LOGGED BY: BCF COMPLETION DEPTH: 11.8 m 
REVIEWED BY: COMPLETE: 94/04/26 

Whitehorse, Yukon fi<J. No: Poqe 1 of 1 
!Ww,v,11:u,,.. 



VANGORDA WASTE ROCK CONTAINMENT FACIUTY CLIENT: PELiY CONSTRUCTION LTD. • BOREHOLE NO: P94-018 
PIEZOMETER INSTALLATION DRILL: CME 750 - HOLLOW STEM AUGERS PROJECT NO: 0201-11365 

VANGORDA MINE SITE, FARO, YUKON UTM ZONE: 8 N6910013.01 E588894.4 ELEVATION: 1135.793 (m) 

SAMPLE TYPE ~ SAMPLE lZ] NO RECOVERY [gj STANDARD PEN. 8 75 mm SPUT SP. 111 CRREl BARREL tffl CORE 
11 STANDARD P!JiETRATKlN 1111 1111 PERCOO GRAVE!.. Ill 

w 10 20 30 40 20 40 60 80 ........... 0... z 
E /:'.: - 0 SOIL • PERCENT SAND• 
~ z 

cd~ 
20 40 60 80 

w "'-" 
__J l:i: ~I-= DESCRIPTION = .i.. PERCENT SILT OR FINES J.. a.. (/) PLASTIC M.C. LIQUID 20 40 60 80 

~ 
(/) 

2E ' - ' +GROUND ICE DESCR1P110N + 
10 20 30 40 20 40 60 80 

0.0 SILT (TILL) - sandy, some gravel, some ... J I i ; 1 0.0 

cloy, low plastic, fine <Jrained : ; ; 
sands, subangular particles, damp l ; l ..... 
to moist, brown 

- 2.0 

1.0 I ·, - soft drilling ; ; -

I 1 
; 

.... 

1 
- EMBANKMENT FILL MATERIAL -4.0 

.... , · j : l 
6.0 

2.0 . ..... ..... .... , .... , ·, 
~ f 

[ ..... J .... l l l ! 
" • 1 , ..... · ........ ..... 8.0 

1 : i 

3.0 I 
... ...... ; .... ; ..... I l ' r I l 

.... , .... ,,. ... 10.0 

- softer, higher moisture content 
, 1 , 1 ! ; ; ..... ..... 

; j j 
12.0 

4.0 
;:..,,:: ..... , .... .... rr ; : : : : : 

~i ~ ~~ r -r i I I 1 
:--·: 14.0 .. - .... : 1 : : 
:: -: :: : 
-:-:• .. - ~~ 

:~ - 4: l 16.0 
5.0 ;: ::..:; . · - ·. ..... ........ 

··-·· .· - •. 
- harder drilling, more rock -: - :~ 

*• - .~ - ;..;-..:. color changes to brownish grey 18.0 ::::::::: ..... , ... .... .... ... ... . . . .... ..... -- 33 - ".".",.•,.• 1111 - ::::::::: - j 
6.0 = ........ 

END OF BOREHOLE 
1 

... 
20.0 

PIEZOMETER INSTALLATION 
.... i····\·· ! - 0.15 m sand layer on bottom 

- 1.5 m screen+6.1 m, 50 mm PVC pipe 22.0 

7.0 5 bags sand to 3.35 m below grade : 
0.75 bags bentonite to 2.89 m j 

- mixed 6 bags grout t 80 gal. water j 
24.0 

- install protective cosing + endcap , ......... ...... 
! for both holes P94-01A, P94-01 B 

8.0 - top of PVC at 0.61 m above ground : : : 26.0 

! l ! 
.. 28.0 

9.0 
: .... , ..... 

30.0 

32.0 
10.0 

EBA Engineering Consultants Ltd. LOGGED BY: BCF COMPLEflON DEPTH: 5.4 m 
REVlE.WED BY: COMPLETE: 94/04/26 

Whitehorse, Yukon Fiq. No: Paqe 1 of 1 
S4muu 12:.,,,... 



VANGORDA WASTE ROCK CONTAINMENT FACILITY CIJENT: PELLY CONSTRUCTION LID. BOREHOLE NO: P94-02A 
PIEZOMETER INSTALI.ATION DRILL: CME 750 - HOLLOW STE~ AUGERS PROJECT NO: 0201-11365 

···-~·····-----+-----------------+---------~ 
VANGORDA MINE SITE, FARO, YUKON UTM ZONE: 8 N6910157 E588935.21 ELEVATION: 1137.70 (m) 
SAMPLE TYPE .GRAB SAMPLE [Z] NO RECOVERY ~ STANDARD PEN. 8 75 mm SPLIT SP. DJJ CRRR &A.RREL []J KN CORE 

.---... .~ 0 ...s :z 

w w :r: _J 

t- _J 0.... 
0.... 0.... 

~ w 
~ 0 

u.u 

1.0 

X 10 

2.0 ~ 

3.0 

X 7 

4.0 

IX 6 

5.0 ,_ 

6.0 
= -= ------

7.0 

SOIL 
DESCRIPTION 

--

' 

:i 

j 

l 
; 

/ 

J 

J 

' 

' 

· SILT (TILL) - sandy, some grovel, some 
· clay, firm, low plastic, fine 
.i gm ined sands, subangular particles 

damp to moist, brown 

~. 

·' 
.f 

·1 

'· 
·' 
.f 

·4 

~ 

•! 

·, 
I\. 

•/ 

:, 
I\ 

. 
•f 

:, 

"' 

'f 

: I 

II, 

- EMBANKMENT FILL MATERIAL 

- very soft, higher moisture content 

- firmer, higher plasticity 

softer, almost wet 

- grinding rock 

- harder drilling 

- more gravel, stiff, dark brown with 
some grey 

- very hard drilling 
higher gravel content 

- 50 mm SS sample with 75 blows/foot 

EBA Engineering Consul tan ts Ltd. 
Whitehorse, Yukon 

94/06/0t 11""'1\0I 

11 STANDARD PENETRATION Ill 1111 PERCENT GRAVEL !Ill 
10 20 30 40 20 40 60 80 

PlASTIC M.C. LIQUID 
.6. PERCENT SILT OR FINES A. 

20 40 60 80 
I 

10 20 40 
.GROUND ICE DESCRIPTION+ 

20 40 60 80 
~~~!~[~~~ 
: : : : : : : : : 

; l i ! ~ ; i i ~ 

~~~~~~~[~ 
, .... ,,,, .. ~., .. ,.,,.,,;,,.,,'. ..... ••• ••• ,,.,,:. ... ,;,,,,,:;,,,,{,.,,,;,,,,,::.,,,,,:,,o,»uo,!,.o,,, 

1 i ~ ; i ~ ~ j ~ 
~~~~~~~~~ 

! ! ~ ! ! ! ! ! ! 
: : : : : : : i : 

.,,,.,.,:..,.,:,.,.,h.,.,,.,,,,:.,.,~,,ho •••• • ,,n •, .. ,,•uo •.,,,,'•••• • hnl,,o !oo • o,u 

111111111 
! : : : : : : : : .... ..... , ..... ; ...... ; •••• ; ..... ; .... ,, ....... : •••• ,c ••••• ; •••• { •• ,,,i,,,.;,.. .... { .... ; •..• ( ... . 
~~~~~~f![ 

111111111 
: : ; : : : ; : ; 

•• 

.... , .... , ..... , .... ;. .... ; ..... : .... : ..... : .... ;. .... j 

J .... : ..... : ..... • ..... : ..... , ..... : .... : ..... , .... : ..... , •••• ! .... ! ... ! .... !! .... ! .... ! ... ! .... ! .... 
a C 

I • 
: 

111111111 

I ! 11 i I ! ! ! 
. , ..... , ........... , ..... , .... , ..... , ........... ,.) .... J .... 1 .... 1 ..... 1 ... 1 .... 1 .. ...1 .... 1 .. .. ' [""':'" : 1 

: : ' ; 
l 

LOGGED BY: BCF 
. REVIEWED BY: 

' : 

111111111 

!!!!!!!!! 
I I I I I I I I I 
COMPLETION DEPTH: 10.7 m 
COMPLErE: 94/04/27 

u.u 

2.0 

4.0 

6.0 

8.0 

10.0 

12.0 

14.0 

16.0 

18.0 

20.0 

22.0 

FiQ. No: Paqe 1 of 2 



VANGORDA WASTE ROCK CONTAINMENT FACILllY CLIENT: PELLY CONSTRUCTION LTD. BOREHOLE NO: P94-02A 
PIEZOMETER INSTALLATION 

VANGORDA MINE SITE, FARO, YUKON 

SAMPLE TYPE IIGRAB SAMPLE 

ruo 
Ii: 1~1 2 

.__. Lt.I ~ 

/JJ 

....J n. 
n. :;; 
~ tn 

ORI~ CME 750 HOLLOW STEM AUGERS PROJECT NO: 0201-11365 

IJfM ZONE: 8 N6910157 E588935.21 ELEVATION: 1137.70 (m) 
lZ] NO RECOVERY ['X1 STANDARD PEN. l==l 75 mm SPLIT SP. [ill CRREL BARREL [I] tm CORE 

SOIL 
DESCRIPTION 

1111 STANDARD PENETRA.TION a II PERCENT GRAVEL 11111 

10 20 30 40 20 40 60 80 
fl PERCENT SAND 1111 

20 40 60 80 

PlAS'llC M.C. LIQUID 
.t. PERCENT SlLT OR FINES.&. 

20 40 60 00 
' ' +GROUND IC£ DESCRlP110N + 

10 20 30 40 20 40 60 80 

.... .:. .... , ..... : •.... 1. :. :, .... , ..... ; .... '.,:..... ! ! ! ! ! ! ! ! I 
E~;~\~i~~ 

24.0 

8.0 
1 1 1 I 1 I I I 1 z5.o 

, .... .;. .... , ...... , .... , ....... ; ..... , ..... , .... , ........ l .... : ..... ~ .... : ... ) .... : .... = .... ) .... l ... . 

9.0 

, o.lJ'. 

........ -----
11.0 =:: 

12.0 

13.0 

--..... -

14.o I 

- softer with higher moisture 

- higher sand content, low plastic, 
damp to moist, brown 

- water al 10.0 m depth measured on 
94/05/03 

- 50 mm SS sample with 42 blows per 
fool 

END OF BOREHOLE 
NOTE: 

augers pulled out for use on 
P94-02B 
some slough in hole (0.46 m) 

PIEZOMETER INSTALLATION 
- 0.15 m sand layer on bottom 
- 1.5 m screent9.14 m, 50 mm PVC pipe 

6 bags sand to 7.62 m below grade 
0.75 bags bentonite to 7.16 m 

- mixed 4 bogs grout + 50 gal water 
for both holes 94-02A, 94-02B 

- install protecUve casing + endcap 
- top of PVC 0.53 m above ground 

EBA Engineering Consultants Ltd. 
Whitehorse, Yukon 

. i i i i i i i i i 
1 ···1····1··1···r·1··1··rrr 

••••· ..... = ........... -:. ··••·-· ................. -: .... 1 .... ! ... 1 .... ! .... 1 .... 1 .... 1 I L 

: 

1 1 

i l l I i ! i 11 
'""'!•• ,.,,,,,,.,:, .... ,: .... ,;,.,.,•.,,.,: .... ,;, ... ,:.! ... • ••• •••••~••••+••••}••••~••••+•·•{••••+--•+n)•••• 

,, 1 I ! 111111 i , .... .;. .... , ..... , ..... .:. .... ; ..... , .... , ..... , ..... , ............ ; .. ··;·····;· .. ·;····; .... ; .. ··; .... ; .... ; .... 36.0 

: 

: 

28.0 

30.0 

32.0 

34.0 

1111111 I I 
o•o'••••'•.,.,',.,,•,.,,,•,,,,•,,,,•,,,,,•,,,,•,,,, 

11111 ! 111 

38.0 

, ..... ; ...... , ..... , .... .', ..... ;... . ... ; ..... ; .... .;. .... , .... ; .... ( ..... ; .... (, .... , .... : .... { ..... ; .... ; .... 

.... ; ..... ; .... .;i .... j i 11 i I I 111 

40.0 

4-2.0 

111111111 

i ! i i ! i !! i 
44.0 : 

LOGGED BY: BCF COMPLETION DEPTH: 10.7 m 
REVIEWED BY: COMPLErE: 94/04/27 
Fiq. No: Poqe 2 of 2 



VANGORDA WASTE ROCK CONTAINMENT FACIU1Y ClJENT: PELLY CONS1RUCTION LlD. BOREHOLE NO: P94-028 
PIEZOMETER INSTAUATION DRILL: CME 750 - HOLLOW SlEM AUGERS PROJECT NO: 0201-11365 

VANGORDA MINE SITE, FARO, YUKON 

SAMPLE TYPE l)GRAB SAMPLE 

UTM ZONE: 8 N6910155 E588933.3 ELEVATION: 1137.632 (m) 
--'---'-----I 

[ZJ NO RECOVERY [ZJ STANDARD PEN. R 75 mm SPLIT SP. [ID CRREL BAAREL KN CORE 
111 STANDARD PENETRATION lill 1111 PERCENT GRAVEL-11---r---1 

-u.u 

1.0 

' ·, 
2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

11.0 

12.0 

13.0 

14.0 

-15.0 

16.0 

SOIL 
DESCRIPTION 

SILT (TILL) - sandy, some gravel, some 
clay, firm, low plastic, fine 
groined sands, subangular particles 
damp to moist, brown 

- EMBANKMENT FILL MATERIAL 

- very soft, higher moisture content 

- firmer, higher plasticity 

- softer, almost wei 

- grinding rock 

- harder drillina 
END OF BOREHOLE 

NOTE: 
- some slough in hole (0.15 m) 

PIEZOMETER INSTALLATION 
- 0.15 m sand layer on bottom 
- 6 bags sand ta 3.05 m below grade 
- 1.5 m screen+6.09 m, 50 mm P\{ pipe 
- 0.75 bogs bentonite to 2.59 m 
- mixed 4 bags grout + 50 gal water 

for both holes 94-02A, 94-02B 
install protective cosing + endcap 

- fop of PVC 0.56 m above ground 

EBA Engineering Consultants Ltd. 
Whitehorse, Yukon 

94/00/0l 11:14.IJII 
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.... 
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• PERCENT SAND• .:t:, 
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.a PERCENT SILT OR FINES A 
20 40 60 BO 

+GROUND ICE DESCRIPllON+ 
20 40 60 BO . . . ~ . . . . . 
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LOGGED BY: BCF COMPLCTION DEPTH: 5.6 rn 
REVIEWED BY: COMPLETE: 94/04/27 
Flq. No: Pa<ie 1 of 1 



VANGORDA WASTE ROCK CONTAINMENT FACILflY CLIENT: PELLY CONSTRUCTION LID. BOREHOLE NO: P94-02C 
PIEZOMETER INSTALLATION DRILL: CME 75D - SOLID SHAFT AUGERS PROJECT NO: 0201 -11365 

VANGORDA MINE SITE, FARO, YUKON UTM ZONE: 8 N6910137.12 E588888.76 ELEVATION: 1129.14 (m) 
CRREL BARREL !ftl CORE 

-'-'------l -----------'-----~----~~----. SAMPLE 1YPE GRAB SAMPLE [Z] NO RECOVERY ~ STANDARD PEN. E3 75 mm SPLIT SP. 
-~------"=-------==-----....==-1111-Sl-AH-DAllD_P_EN_ETR.A._fl()N 1111 llil PfRCENT GRAVEL.II 

-_§_ 
I 
I-a.... w 
c:::, 

0.0 

1.0 

... 

2.0 

""3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

w 
a.... 0 

~ z: 
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X 

-

X -

z 10 20 30 40 20 40 60 80 
0 

t1~; 
(/) ti; 

SOIL 
DESCRIPTION 

t----'-"--~----------'-'--t--------.-PERC=-=-==oo=-=SAN':--,,D,-e~----1 2 
20 40 60 80 ;;-

PI.ASTIC M.C. LI"' 'ID A PERCENT SllT OR FINES A ti: 

13 

13 

a:; -• SILT (TILL) - sandy, some grovel, some 
· clay, firm, low plastic, fine 

·1 

., 

·' 

. ., 
I' 

t 

1 .I 

•I 

~- t 

grained sands, subangular particles 
damp to moist, brown and grey 
EMBANKMENT FILL MATERIAL 

- some pieces of phyllite rock 

- higher moisture content, softer 
- 15 - 20% phyllite 

'<" 20 40 60 80 LLl 

+GROUND ICE OESCR!PllON+ Cl 
10 20 30 40 .20 40 60 80 . . . . . . . . ....... . 

\,. 1,. ~,.· -,~. \,. 1,. !,. ,~. ~,. ~ ~ ~ I l ~ ~ ~ [ ~!~!~!~[~ 
.... : .... ( ..... ; .... {-.. ,,i,,,,,; .... ( 0 ••iH .. .;. •.•••.•• .; .... ( •.... ; ...• ¢ .. H,iH,,~ .... ( .. n ; .... ,: •••• 

!!!!Ill!! l!!!I!!!! 

u.u 

2.0 

4.0 

····l····i···l····i····i j .... jj .... i ........ j .... j ... j .... jj .... j .... j .. j .... i ... ::: 
···r··r···r .. i .... , ..... 1 .... r .... r---i-... ····1· .. -r···-r·· .. t·r·· r····1 .. ··1···· r ···· 

10
·
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····j""iai(·j""('('i'""("i"" ""i'"'(""("("(·i""(}"'i···· 

I ! ! i J ! ! ! i ! ! ! ! ! ! i ! ! ::: 

I i i 1 ! ! ! I t 11 ! ! 11111 
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.... , .... r····1·· .. 1····r .... 1····r·r··1 ···· "T···1 .... 1 ... -r-... , ... r·-r .... , ... r.. 18
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.... i .... il .... 1 i 1 .... LLl ........ 1 .... LIJ Ll .... l 1 .... 1 ... . 
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1 •• : 1 1 l i l l 1 1 1 1 i ! 1 1 i 

= ~1:~~~:!~:i~~:;1,~::00 bit, ! I ! ! ! l J ! ! i J i J i I ij I_ ,. 

.f 

22.0 

24.0 

26.0 - o;f~~(,e~o1~~I changes to reddish .... J .... l. ... .l .... .L..! .... .L .. 1 ..... 1 .... J ........ J. .... l...J .... 1. .... 1 .... .1. .... J. .. ..l .... .l. ... . 
.t ·; brown f l ! ! l ! l l I ! ! / ! l i ! ! l I 
: , oiicjinai .. Grou·;;;r siiifac;;··oniJ···ir, ................................. ., .... 1 .... L.L .. L . .L .. .L.J .... .l .... L ...... .L.J .. J .... l ..... L..L .. L .. l .... 1 ... . 

- color changes to yellowish brown j ; 1 1 1 1 1 ! j 1 ! i 1 1 j ! 1 1 

- r~hl brnwn, high« moisture ···· i····i • i····l···i· ii ····l···i ········I ····I· i··-i····i···· i ····i···I···· 1 .... 

28.0 

30.0 

32.0 

EBA Engineering Consultants Ltd. LOGGED BY: BCF COMPLEflON DEPTH: 12.7 m 
REVIEWED BY: COMPLETE: 94/04/30 

Whitehorse, Yukon Fig. No: Paqe 1 of 2 



V.ANGORDA WASTE ROCK CONTAINMENT FACILflY CLIENT: PELLY CONSTRUCTION LTD. BOREHOLE NO: P94-02C 
PIEZOMETER INSTALLATION DRILL: CME 750 SOLJD SHAFT AUGERS PROJECT NO: 0201 -11365 

VANGORDA MINE SfTE, FARO, YUKON UTM ZONE: 8 N6910137.12 E588888.76 ELEVATION: 1129.14 (m) 
SAMPLE TYPE ~l'PLE [Z] NO RECOVERY ANDAAD PEN. 8 75 mm SPLIT SP. Dl] CRREl Ba.RREL [I] tffl CORE 

11 STANDARD PENETRATION 111 111 PERCENT GRAVEL 111 
w 10 20 30 40 20 40 60 80 Q_ 0 z 

SOIL i:'.= :z: - 0 • PERCOO SAND• 
z: 

rd~ 
20 40 eo 80 

::r: w 1f ::c 
I- _J 

3't: I-" DESCRIPTION J.. PERCENT SILT OR FlNES "- ti: Q_ Q_ 
(/) PI.ASllC M.C. LIQUID 20 40 60 80 w w 

~ 
U) 

0 ~ - Cl 
+GROONI> ICE DESCRIPTION+ 

10 20 30 40 20 ,40 60 80 
lU.U 

, .... / l J l I / ! I I i I 1 : : 34.0 
..... , ..... ..... , ..... 

I 
1 ' 

: ! 11.0 , ..... -. ... ...... : : 36.0 
grinding rock : ! 

=:-:: :--- -: 
:- ..... •: .......... , .. 
•" ..... 38.0 ....... •. ::~:: ... - . ,.. 

12.0 :: ":- :: ... . .... , ..... -. .. •.... 
:• --- -: .· - ·. 

•• 
,..40,0 

==~=: 
I .,: r-:• !'. .... - .· ... 

mi - water at 12.5 m depth measured on 
94/05/03 4-2.0 

n.o , .... , ..... , .. ,.. 

END OF BOREHHOLE 
NOTE: 4-4.0 ,.. hole sloughed and had to be re- .... ..... ...... 

drilled to 13 m 
14.0 PIEZOMETER INSTALLATION , ..... 46.0 

- 0.15 m sand layer on bottom 
l L. .. I .... I , I ! .. - 3 bags sand to 9.2 m below grade 

, .... 
1.5 m screen+ 12.2 m, 50 mm PVC pipe : : : 48.0 
0.5 b<1gs bentonite to 8.85 m i : ... L .. L ... ; ! : ; : : j i-15.0 - mixed 1 bag grout with mixture l i i i l l I 1 1 remalning from GW94-01, GW94-02 50.0 

- install protective cosing + endcop : ! , .. .... 
- top af PVC 0.61 m above ground I I 1 

: 52.0 
>-16.0 .... ,. .. , ........ 

: : 

l l , I 54.0 
: : . ; 

17.0 , .... "· ,. .. "'" ...... ..... ... ! ! j 

I i ! 56.0 

... , ..... ; l 
: 

58.0 

18.0 ; ..... 

60.0 
, .... ..... ...... ... 

: 

19.0 : 62.0 ..... _. ... 

...... ....... 64.0 

20.0 : : : 

EBA Engineering Consultants Ltd. LOGGED BY: 8CF COMPLETION DEPTH: 12.7 m 
REVIEWED BY: COMPLETE: 94/04/30 

Whitehorse, Yukon Fiq. No: Pcrqe 2 of 2 
94/06/01 11:o:M 



VANGORDA WASTE ROCK CONTAINMENT FACILrTY CLIENT: PELLY CONSTRUCTION LTD. BOREHOLE NO: P94-03A 
PIEZOMEfER INSTAl.lATION DRIU; CME 75D - SOIJD SHAFT AUGERS PRO..IECT NO: 02D1 -11365 

VANGORDA MINE SITE, FARO, YUKON 
SAMPLE 1YPE .GRAB SAMPLE 

IJl1,l ZONE: 8 N6910188.74 E589245.06 ELEVATION: 1133.673 (m) 
--'--'------I 

CZJ NO RECOVERY ~ STAND.ARD PEN. ~ 75 mm SPLIT SP. [ill CRREl BARREL 1-(N CORE 
11 STANDARD PENETRAJION 11111 1111 PERCENT GRAVEL-1111---,-----, 

w ........... 0.. 0 
£ ;::: :z ........... 

w z 
::r: w -.J ~ ~ 

-.J 0.. 
CL 

~ 
Cf) w 

~ a 

u.u 

1.0 

2.0 

3.0 _ 

X 8 

4.0 

5.0 

6.0 -

X 11 

-

7.0 

8.0 

z 
0 

~~ 31::i-;: 
(/) 

~ -
SOIL 

DESCRIPTION 
· SILT (TILL) - sandy, some gravel, some 

• • 1 cloy, firm. low to medium plastic. 

I. 

:, fine groined sands, subangulor 
particles, brown and grey 

,f 

) • - seasonally frozen (Nbn) to 1.7 m 
,. ' - damp to moist 

l ./ 

,. 
' 

- softer 

l .f 

.I 'l . 
,. 

~ •I 

J 'l 

I' 

stiffer 
1 •f 

J :• 

.1 

J •f 

~ :1 
~ 

EBA Engineering Consultants Ltd. 
Whitehorse, Yukon. 

114/06/01 """"' 
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PLASTIC M.C. LIQUID 
A. PERCENT SILT OR FlNES A. ti: 
20406080 w 

I ~ I +CflOtlND ICE OESCRIP11DN. Cl 
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111111111 26.0 
LOGGffi BY: BCF COMPLETION DEPTH: 13.5 m 
REVIEWffi BY: COMPLEfE: 94/04/28 
Fiq. No: Poqe 1 of 2 



VANGORDA WASTE ROCK CONTAINMENT FACILITY CIJENT: PELLY CONSTRUCTION LTD. BOREHOLE NO: P94-03A 
PIEZOMETER INSTAL.l.ATION DRILL: CME 750 - SOLID SHAFT AUGERS PROJECT NO: 0201-11365 

VANGORDA MINE SITE, FARO, YUKON UTM ZONE: 8 N6910188.74- E56924-5.06 ELEVAllON: 1133.673 (m) 
SAMPLE TYPE II GRAB SAMPLE [2] NO RECOVERY ~ STAND.ARD PEtt E3 75 mm SPUT SP. [[D CRREL BARREL [(] tffi CORE 

STANDARD PENETRATION 11 1111 PERCENT GRAVEL Iii 
w 10 20 30 40 20 40 60 80 0... 0 z ....---.. 
i:'.= z g 0 SOIL e PERCENT SANI> e ~ 

~~ 20 40 60 80 -:::c w :::r: 
t-

_.. 
:t: I-" DESCRIPTION 

A PERCENT SILT OR FINES J. Ii: 0... a.. PLASTIC M.C. LIQUID 20 40 60 80 w 
~ 

<r) LJ.J 
0 ,?:1: ' ~ ' Cl 

+GROUND ICE DESCRIPTION+ 
10 20 30 40 20 40 60 80 

!:l.U - softer 
. 

; ', - higher moisture content, color 

................ changes .. to .. brown ...................................................... .. 
: Original Ground Surf ace at 8.5 m 

28.0 

9.0 i ·t , .... ..... ..... ..... , ..... ..... '••••• ..... ...... , .... , ... 
- . 30.0 

X 
·, 

24 I: • I 
.... , ... , .... . 

~ 

32.0 

10.0 j ., , .. .... · ... · ..... : ..... .... .... . .... ..... 

' • i . 34.0 .. ... .. ...... . .. 

11.0 : .... .... ..... .. .... ...... 36.0 

·. 
: t-

.... ..... .. .... ..... 

more stiff 
38.0 

12.0 :: ..... :: .... · ..... .. ... 
.... - .· : : 

- =·-·= ... 40.0 :--·: 

!X 22 
:: .: :: 

111 1 l ! I 1 .... - ... 
~~:: ~~ l i : I 

~ 

:• f- •: .· - ·. l 1 ! : ... 42.0 ==~ :: : ; l l : l 13.0 ::-:• .. - ... l i i l ! ! 
.... 

~ .. - .. · :-1- -: 
:: r: :: 

i~~ ' ' ; .... 44.0 
1 •••• <, •••• , ••• .. .. 

::::::::: 
END OF BOREHOLE 

j 1 14.0 NOTE: . .... 
: j 46.0 

- 0.15 m slough to 13.6 m 
PIEZOMEfER INSTALLATION 

0.15 m sond layer on bottom .... 

- 1.5 m screen+ 12.2 m, 50 mm PVC pipe 48.0 

3 bags sand to 11.0 m below grade 
15.0 - 0.5 bogs bentonite to Hl.5 m 

- used grout mixed from P94--03B 
50.0 

- fnstoll protective cosing + endcap 
' : I - top of PVC at 0.61 m above ground 

I I 
: : 

1 I ! I I 52.0 
I 16.0 , 1 , . 

EBA Engineering Consulta·nts Ltd. LOGGED BY: BCF COMPLETION DEPTH: 13.5 m 
REVIEWED BY: COMPLEfE: 94/04/28 

Whitehorse, Yukon Flq. No: Poqe 2 of 2 
.,.,w,ul 11:u<>W 



V/.NGORDA WAST£ ROCK CONTAINMENT FACIU1Y CUENT: PELLY CONSTRUCTION LTD. BOREHOLE NO: P94-03B 
, INSTALLATION DRILL: CME 750 SOLID SHAFT AUGERS PROJECT NO: 0201-11365 

V/.NGORDA MINE SfTE, FARO, YUKON UTM ZONE: 8 N6910187.82 E589248.43 ELEVATION: 1133.759 (m) 
------,,,=,------'---.==;;------==:------""rn";-'------,=;;=;~~-----j 

SAMPLE TYPE B SAMPLE VJ NO RECOVERY ~ STANDARD PEN. § 75 mm SPLIT SP. DI] CRREL ~REL [I] NN CORE 

u.o 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

..... 
SOIL 

DESCRIPTION 

• SILT (TILL) - sandy, some gravel, some 
:, cloy, firm, low lo medium plastic, 

• :. fine groined sands, subangular 
particles, brown and grey 

., seasonally frozen (Nbn) to 1.7 m 
damp to moist 

1· 

- softer 

- stiffer 
.I 

I I 
~= :; 
·= :-:: :: · .. · 
:: :: 
:: :: ·· - .• - softer ·.- ... 
:: :::. :: - higher moisture content, colour 

1111 STANDARD PENETRAJKlN 1111 1111 PERCENT GRAVEL Ill 
10 20 30 40 20 40 60 80 

1---'-'----'---~-1---.-PffiC==oo=SAN=D,...e----1 2' 

PLASTIC 

10 

; 
: 

M.C. 

20 30 

LIQUID 
I 

40 

20406080 ...._... 

A PERCENT SILT OR FINES JI. ~ 
20 40 60 80 w 

+GROUND ICE DESCRIPTION+ Cl 
20 40 60 80 . . . . . . . . . ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . . . . . . . . . 

u.u 

'"'j'""i''""'i"''( .. j····1··"j"""j''"j···· 2•0 

••••• ••••t••••j•••••/••••j•••••j••••t••••tul,u(m 
4.0 

. l . ! : : Li Li .i.J.lJL KO 

................................... ;. ............... J !.Li J ! ! iJ ~:., 
~~~~]~~Ii 

···r·l .. r .. r .. l'··r-r .. -r· .. r .. 12.0 

, .... .;. .... , ...... ; .... ~ .... , ..... ; ..... , ..... , .......... ·· -i .... 1 1 .... 11 .... i .... 1 1 .... !.... ::: 

.... r·r· .. ·1· .. ·r·r··i ... l .. r···1···· 
18

·
0 

l i ! l l i l l j 
20.0 

,,.,.C,,.,.C,.,.,,.,,,,:.,.,,,.,,,.,,,.,C.,.,,C,.,. ,.,,, ''"; .... ~•••••; uu ~ u••~>•h ~ >••• ~ ..... ; ••« ~ •••• 

····· ····· ····· ··· i ····I··· i ···· l····l··· I ····l ··· i ···· i ···· 22.0 

24.0 

... r·r·T-·T··r·r·r .. r·r .. 
26.0 

() ~ (( changes to brown [J ... 6'r19tnd .. ffro.unr·surrace··at"·ifo .. ni ........................................... i ..... l .............. . 
I 
: 9.0 

................. , ..... j ... l .. l .... r .. r .. r .. l··-r .. l··-r ... 
. .. ······ ·········· ····t· ... ; .. ···t····~·····t···t····r .... r ... ·t···· 

; : .... ! ! ! ! ! ! l i ! 
28.0 

30.0 j_,:,,'; 

10.0 

11.0 

12.0 

END OF BOREHOLE 
PIEZOMETER INSTALLATION 

- 0.15 m sand layer on bottom 
- 1.5 m screen+9.14 m, 50 mm PVC pipe 

3 bags sand to 6.55 m below grade 
0.5 bags bentonite to 6.1 m 

- mixed 4 bags grout + 50 gal. water 
- install protective casing + endcap 

for holes P94-03A and P94-03b 
- top of PVC 0.61 m above ground 

EBA Engineering Consulta·nts Ltd. 
Whitehorse, Yukon 

94/05/01 11 :07AII 

: : 
: : 

32.0 
....... , ........ l ... l .... , .... r·r··1····l····1····r .. 

: ............ , ..... , ....... ~.: ......... j•••-l-•••l!••••!!••••!••••!•••i:i•••• 

34.0 

36.0 
! ! : ! : : : : : , ................ , .... ~ .... ,..... .... .. .............. ++ ... , ... + .. +-+ .. +·+·+ .. . 38.0 
~ ; l ; ~ ~ t ~ [ 

I«•«;« .. •{•«••}«••~ '"I•••••••••• ••• •••• ~•••• •••••;,.,.( •• , •• ;,,,,(,,,,,io,.,:.Hu{uh,i~n,;,+HH 

~~1~;~;1~ 
: : : : : : : : : 40.0 

''""~'""'"""'''"'"''''"'''·'""'''"++ •++< :•••• ••••• Hutn•+~+••+.1, ... !,,,,,f,,,,+••••~H•••~••••i~n• 
: : ! ! : : : : : 

~~~~~~~]~ 42.0 

LOGGED BY: BCF COMPLETION DEPTH: 9.1 m 
REVlEWED BY: COMPLETE: 94/04/28 
Flq. No: Page 1 of 1 



VANGORDA WASTE ROCK CONTAINMENT FACILITY CUENT: PELLY CONS1RUCTION LlD. BOREHOLE NO: P94-04A 
PIEZOMETER INSTAUATION DRILl: CME 750 - SOLJD SHAFT AUGERS PROJECT NO: 0201-11365 

VANGORDA MINE SITE, FARO, YUKON UTM ZONE: 8 N6910142.2 E589448.B4- ELEVATION: 1133.909 (m) 

SAMPLE TYPE GRAB Si\MPlf 1/1 NO RECOVERY [g] STANOAAD PEN. § 75 mm SPLIT SP. DJ] CRREL f!ARREL [I] NW CORE 
111 STANDARO PENETR.A.TKlN 111 1111 PERCENT CRA\IEL 1111 

w 10 20 30 40 20 40 60 BO ..--... a.. z ;2' s ~ ,,....... 0 SOIL • P£RCOO SAND• (j; ..___.. 
z 20 40 60 BO 

IW w ..___.. ::c _J I-

'I 
a.. a.. 3: I-" DESCRIPTION M.C. 

A PERCENT SILT OR FINES A l:i:: 
~ 

(/) 
(/) PLASTIC UOOID 20 40 60 80 w 

w ' - Cl 
~ +GROUND ICE DESCR1Pllc+i+ 

10 20 30 40 20 40 60 BO 
u.u : · SILT (TILL) - sandy, some gravel, some u.u 

: 
1 cloy, low plastic, bmwn and grey, . 

1 ,I some rock pieces 
- EMBANKMENT FILL MATERIAL 2.0 
- seasonally frozen to approx. 2.4 m 

1.0 ,. 
4.0 . 

l .f 

) ., 
6.0 

2.0 I, . 

1 ,! - softer drilling, higher moisture 
8.0 

., 

3.0 1! - . 10.0 

X 13 • 
l ,! -

·, 12.0 

4.0 1· 

. 
14.0 

l •! 

·, 
I ! 16.0 

5.0 I' 

! •{ : : 1 18.0 

i : :, 
I , 6.0 I' : 

- 20.0 

X 15 ! ,. : 
l 'I 

-
• ·' 220 

7.0 ,· : : 
: 

! I 
! 

. . 
1 

24.0 
J '{ . 

' ·' l 8.0 ,· ! l l 26.0 

EBA Engineering Consulta'nts Ltd. LOGGED BY: BCF COMPLETION DEPlli: 12.1 m 
REVIEWED BY: COMPLETE: 94/04/28 

Whitehorse, Yukon Fiq. No: Page 1 of 2 · 
94tUl/UI ,,,.,.,.., 



VANGORDA WASTE ROCK CONTAINMENT FACIUIY CLIENT: PELLY CONSTRUCTION LTD. BOREHOLE NO: P94-04A 
PIEZOMETER INSTALLATION DRILL: Cl.IE 750 SOUD SHAFT AUGERS PROJECT NO: 0201-11365 

VANGORDA MINE SITE, FARO, YUKON UTM ZONE: 8 N6910142.2 E58944S.84 ELEVATION: 1133.909 (rn) 
-----1 

SAMPLE TYP SAMPLE [2J NO RECOVERY iX1 STAND.ARD PEN. ~ 75 mm SPLIT SP. Dl] CRRa BARREL CORE 
-----1 

8.U 

9.0 

X 

10.0 

11.0 

12.0 

X -
13.0 

14.0 

15.0 

16.0 

SOIL 
DESCRIPTION 

~ ': - stiffer drilling, obvious change in 
: : 1 \ color, higher sond content / 

111 STANDARD PDlETRATION 1111 Ii PERCENT GRAVEL 1111 

10 20 30 40 20 40 60 80 1---'-"----=::;:;._-=.::.._.:..::._-+--==--.-=PERC=='='=oo=-.'cSAN=:.,,D:-e-=-=----1 'i? 
20 40 60 80 ._.. 

A. PERCENT SILT OR FINES 1,. ~ 
20406080 w PLASllC ll.C. LIQUID 

+ GROUND ICE DESCRIPTION+ o 
10 20 30 40 20 40 60 80 

j ·r \Oriqinol. Ground .. Surface. Area ............................................ /····~·····•·····, 28.0 

.• 

. 

-:~:· 
~=~ =~ .. ·-· .. •:1- : .. : .. - .. : 
::~:: 
:=~=: :: ;. :: ·. - ,.• 

~::: =~ .. - .. .. .... ~ .. . 
-::- : .. 
.... - .. • 
• .. 1- .. • 

() 
::::::::: 

ao I}{( 

- quite stiff, almost hard 

- dry silt powder with layers of 
phyllite rock 

- grinding rock 

- very stiff drilling 

hard dry till, light grey 

- water at 11.6 m depth measured on 
94/05/03 

END OF BOREHOLE 
PIEZOMITTR INSTALLATION 

- 0.15 m sand layer on bottom 
- 1.5 m screen+ 12.2 m, 50 mm PVC pipe 

2.5 bags sand to 9.6 m below grade 
0.5 bogs bentonite lo 9.1 m 

- mixed 3 bogs grout + 40 gal. waler 
for both P94-04A ond P94--04B 

- install protective cosing + endcop 
top of PVC 0.61 m above ground 

·····,>••••(•••••>·····=·····•· ......................... j .•••• _. •••• , ••• .,., •••• , ........... ,. ..... , .•••• , ..... , .... , 

30.0 

32.0 

34.0 

l···-',·····<·····>•••••:• .......... , ............ , ..•• ,, ..... i··"<·····<······>····<· .... , ..... , .... , ..... ,, .... ,. ..... , 36.0 

, ................................................... , ............................................ ~ .... , ~ 

38.0" 

l·····:·····,·····:·····:·····:·····:····i·····:·····:·····i"···:······:·····:·· .. , ..... , ..... : ..... , ..... , ....... . 
40.0 

4-2.0 
: : : 

I 44.0 
: 

............................................. l ............................. = ........................................ ,46.0 

48.0 

: 

l 50.0 

52.0 

LOGGED BY: 8CF COMPLETION DEPTH: 12.1 m EBA Engineering Consultants Ltd. REVIEWED BY: COMPLCTE: 94/04/28 
Whitehorse, Yukon Fi<J. No: Poqe 2 of 2 

""'""'"' ,.,,... 



VANGORDA WASTE ROCK CONTAINMENT FACIUTY CLIENT: PELLY CONSTRUCTION LTD. BOREJ-IOLE NO: P94-04B 
I PIE~9METER INSTAUATION 
jVANGORDA MINE SITT:, FARO, YUKON 

SAMPLE TYPE ~ &>MPLE 

DRILL: CME 750 - SOLID SHAFr AUGERS PROJECT NO: 0201 -11365 

0.0 

LO 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

11.0 

UTM ZONE: 8 N6910145.42 E589442.21 ELEVATION: 11 JJ.626 (m) 
-----'-----; 

12:J NO RECOVERY ['g] STANDARD PEN. 8 75 mm SPUT SP. [j]] CRREL BAAREL CORE 
II STANDARD PENETR,\TJON 1111 1111 PERCENT GRAVEL-=--1111---,-----1 

-
SOIL 

DESCRIPTION 

I, 

• SILT (TILL) - sondy, some grovel, some 
:• clay, low plastic, brown and grey, 

some rock pieces 

,. 

.I 

I• 

i .f 

., 

I ~ 
\j j\ 
:: :: 
:: :: 
:: :: 
.. : :• 
::- :: 

- EMBANKMENT FILL MATERIAL 
seasonally frozen to approx. 2.4 m 

softer drilling, higher moisture 

- stiffer drilling, obvious change in 
colour, higher sond content 

]\ ~ \j Original Ground Surface Area 
.· - ~. . · - ·. :: -: :: · .. -.• ... - •" 
" .. - .. :- - .. : .·-·. 

40 ~.~} 

END OF BOREHOLE 
PIEZOMCTER INSTALLATION 

- 0. 15 sond layer on bottom 
- 1.5 m screen+7.S m, 50 mm PVC pipe 
- 2.5 bags sand to 5.6 m below grade 
- 0.5 bogs bentonite to 5.2 m 
- used grout mixed from hole P94-04A 

install protective casing + endcap 
- top of PVC 0.61 m above ground 

EBA Engineering Consultants Ltd. 
Whitehorse, Yukon 

10 20 30 40 20 40 60 80 g e PERCENT SAND• 
20 40 60 80 

PLASllC M.C. 
A PERCENT SlLT OR FINES A 

20 40 60 80 LIQUID 

+GROUND ICE DESCRtPllON + 
10 20 30 40 20 40 60 80 . . . . . . . . . u.n 

i .... ,: ••••• : ••••• , ••••• : ..... ; ••••• , .......... , ..... : .... ,I•· f l····l I··· I l 11 +- ~: 
: : : : : : : : : 
: :HH:+ :H ! : : •: ! 

~ ~ ~ 1 ! i ! ~ ; 4.0 
!~~!~!~~~ 

···r··1 ... r .. r·r·r·rrT... 6.0 

l····<·· ......... , ..... , .......................... ,. •.••• l .. ··rrl .. r··1··T· .. r· r· r··· 

l·····:·····'·····,·····:·····i ..... , .... , ..... , ..... : ...... ••••1••••11••••1 =l:I r l••••I •••• ::: 

.... , ... r ... 1 .. ··1--·r .. 1 ... T ... , .... 1···· 14.0 

l ................ , ..... , ............................ , ..... l····rr .. r··1 .... 1····1····r··· 1· .. ·r·· 

: , ···T··-r·l··-r··r·T-·T·T···r·· ,B.O 

18.0 

···· 1 ····r·· 1····r····1····1····r ····1···· 1 ···· 
1 ••••• , ••••••••••• , ••••• , ••••••••••• , .... , •••••••••• , •••••••••• i ···-r··r··1 ···l .. ·r·1 ··· r .. i .... 

····r .... 1 .. l .. ·r· .. ·1····r····1····-i····1 ···· 

! i I ! 11111 

i'9\ 1 II 

i i i : 

: : 

l 
j 

! 1 
1 j ; i ; 

: 

.... , .... r .... 1 .. ··1 ·· .. 1···· ,····r .. ··1· .. ·1···· 

I·····>····<···--> ••... ; .... •I ..••• , .... , ........... , .•••• j •••• ~ •••• ( ••••• ; •••• {.H.j •... ; •... ( ..•.. ; .... ; ... . 

i i ! ! ! i ! ! ! 
···r·-r--r--1 .. ··r··1····r··r·r·· 

, .... _. ......... , ........ .; .... ;; ..... , ............... .; ......... , .. ··r-··1····1····1 .. ··1 .... r .. 1----1···· 

LOGGED BY: BCF COMPLETION DEPTH: 8.4 m 
REVIEWED BY: COMPLETE: 94/04/29 

.0 

0 

24.0 

26.0 

2B.O 

30.0 

32.0 

34.0 

36.0 

JB.0 

Fiq. No: Poqe 1 of 1 



APPENDIX B 
Results of Laboratory and Field Testing 

CONTENTS: 

B-1 Proctor Compaction Test Results Channel Base Seal 

B-2 Proctor Compaction Test Results Rock Pile Cover 

B-3 Gradation Test Results Shot Rock Cover 

B-4 Density Test Results Channel Base Seal 

B-5 Density Test Results Till Cover 



Proctor Compaction Test Results 
Channel Base Seal 



Apr. 15 '3~ 11:42 Ef 'JG I NEER I NG, YUl<ON P~ 21 _ 

ASTM Doalgnatlon D696, D1557 

Proj©Ct Number: 0201-11365 

ProJeet: Vangorda Wasta Dump Rehab. 

Address: Fa. ro, YT 

Samplo Number: -----------
Date 5ampl6'd: _ 

SemplG LOCl'l.tlon 

Date Teetoa: March 31 , 1994 By: ---'-J_SB __ _ Sample Description: _S_I --------
some clay, some gravel CIIMt: Pel ly Construction 

Attentlon: ·-· 
2400 

2:JOO 

2200 

2100 

2000 

e ..... , 
HlOO 

!l 
'-' 

1800 
" ;I:'. ,,, 
ill 
0 

C' noo 
0 

1800 

\:'.lOO 

1300 LI..L.:..,..J..:...W..u.J...W.....Li~., 

0 5 10 

D:illl! Pf'ii!ll!lt~ hereon Is for the e.okt uoa of !ho 
ntlp,Jil!!ed olloi,111. ~A,. r,r,! "'"l"')MJ!)le. Mr CM 
he hold lb>blo, lt>t u•~ modo <>I thlo ,cpo,t by o.ny 
Ol.h"" pw,,y, wl(l, 0< wkl,ovl lh• kn""'1odgo <>f E.81\, 

15 20 

Maximum Dry Don~lfy: . __ 2_02_0 _____ kgtm1 

Optimum Molstura Content: 12 · . ..:co ______ % 

Natural Molsturo Cont.int:---------% 

25 30 

Standard Proctor (ASTM D698) 

0 Modified Proctor (ASTM D1557) 

Hammer Waloht: __ 2_._4_9_4 ___ ~ 

Hammer Drop: ___ :10_4_._8 ____ mm 

No.ofLayers:~ ___ 3_ 
No. of Blows/Layer....;.;;;...... _____ _ 

Dlame~r oi Mold; 101 . ~ mm 
Helghf of Maid: 6.3 mm 

Volume of Mold: 0.000938 ma 

Compacllve Effort: 593. 5 kJtm3 

Rev1ewee1 By: R. Trimble P.Eno. 

\~o/ 

35 40 

Th~ ,..,,tl"I) aorvli,"" rof")'lod he,.,ln ha"" boon potforrr>Od by ~" li9A w,chnle!an lo rooQGnl:tod 
lnduolry ob:>nda..,Jo, uni, .. oth~o nctod. No othorwam:,nty lo modo. Thon do.ta.do not 
loolvda or rcprooont ol"1y l.~t<>rprotott;)r, or opll'\l=,n c:>f apoo:;Hk;.atlon COlfTl'PIIG.f"\Co 0< mctcriol 
oultoblll!y, Sliould en;lnool'in~ ln!orp<..i,,~on b,, r,,qulr«l, £8A will p,ovldq ll Up<.,11 ,..,nt.,., fV<lUfft, 



B-2 

Proctor Compaction Test Results 
Rock Pile Cover 



MOISTURE - DENSITY RELATIONSHIP 
ASTM Designation D698, D1557, or D2049 

Project No.: --~~~~~~---------

Project: Vaogorda Waste Rock Containment 

Date Tested: June 8/94 By:_· _P_J~_1 ___ _ 

Client:--------------------

Attention: __________________ _ 

2100 

2000 

('"J 1900 
E -Ol 

.:,t. 

> 1800 .... 
·.;; 
C 

"' 0 
> .... 
0 1700 

---1600 

1500 

Sample No.:----------------

Samole Location:-----------

Sam p I e Description : ----'S--'I--'L=-T_-_g.Lr---'a=-v'-e=-l=-1=-y,._,_, _s=-o=-mc.c.e.c.-_ 
sand 

Minimum Dry Density: ----------kg/m3 

Maximum Dry Density: 2115 kg/m3 

Optimum Moisture Content: ____ 9_._0 _____ % 

Natural Moisture Content: ___________ % 

Compaction Standard: __ S_t_a_n_d_a_r_d_P_r_o_c_t_o_r ___ _ 

Hammer Weight: 2.494 kg 

Hammer Drop: __ 304 .8 mm 

No. of Layers: 3 

No. of Blows/Layer: 
55 

Diameter of ~void: mm 

116. 5 Height of Mold: __ mm 

Volume of Mold: 
0.00212 m3 

Surcharge Weight: -····· kg 

Vibratory Amplitude: mm 

Vibratory Frequency: vib./min. 

Vibratory Time: min . 

Compactive Effort: 590 .3 kJ/m3 

Re,iewed By~~ 

1300L:..:..--:..:....:....:J..:..:..:...:..:..::...:...:..:J..:...:....:...:....:..:..:..:..:J...:...:...:..:..:....:...:....~--:..:....:....::.:::..:::J~::=:.:::.:.:_1..:..=:.::::::::.:==:::t:::::.::.:.:.=si 

0 5 10 15 20 25 30 35 40 
Moisture Content - % 

Data presented hereon is for the sole use of the 
stipulated client. EBA Is not responsible. nor can 
be held liable. for use made of this report by any 
other party, with or without tho knowledge of EBA, 

The testing services reported heroin have baen performed by an EBA technician to recognized 
Industry standards, unless otherwise noted. No other warranty Is made. These data do not 
Include or represent any Interpretation or opinion of specfflcatlon compliance or material 
suitabillty. Should englne,;,ring interpretation ba required. EBA will provide it upon written request. 

2059/89 



205\l 

ASTM D698, 01557 

Project Number: -11365 

Project: Vangorda Waste Rock Containment 

Address: Faro YT 

Sample Number: -------------

Date Sampled:------------

Sample Location 

Date Tested: June 8. 1994 By: -'""'p J..._M _____ _ Sample Description: SILT - qra vell y, some 

sand, some clay Client: Pel J y Construction 
Attention: , Mr, Bi 11 Dunn 

2400 

2300 

2200 

2100 

2000 

,..-... .., 
~ 

1900 

C)'l 

--"' 

1800 
>-.,., 

·.; 
C 
<ll 

0 

>- 1700 .... 
0 

1600 

1500 

1400 

1300 
0 5 10 

Data presented hereon is for the sole use of the 
stipulated client. EBA Is not responsible, nor can 
oo held Hable, for use made of this report by any 
othorparty, with or without the knowledge of EBA. 

15 20 
Moisture Content 

Maximum Dry Density: __ _._.22 ..... 3...,0.,__ ____ kg/m3 

Optimum Moisture Content: --~~------0/o 

Natural Moisture Content:----------% 

25 

(%) 
30 

D Standard Proctor (ASTM 0698) 

[XI Modified Proctor (ASTM D1557) 

Hammer Weight: 4. 5 kg 

Hammer Drop: ___ 4..c_5c..c7 ____ mm 

No. of Layers:----------

No. of Blows/Layer: _ ___.cc..56.c..-____ _ 

Diameter of Mold: --~~ .......... ---mm 

Height of Mold: ________ mm 

Volume of Mold: 0.00212 m3 

Compactive Effort: 269 • 3 kJ/m3 

Reviewed By:~~-Eng. 

35 40 

The testing servicos rnported herein have been performed by an EBA technician to recognized 
Industry standards, unless otherwise noted. No other warranty Is made. These data do not 
Include or represent any Interpretation or opinion of specHlcatlon compliance or material 
suttablllty. Should englneerin~ Interpretation be required, EBA wlll provide It upon written request. 



B-3 

Gradation Test Results 
Shot Rock Cover 



FRA FNf, r NFFR T Nf,. YI IKnN P. 4/ 4 

t HA Engineering 

I.MG[ AGGREGATE ANALYSIS REPORT 

Project: Vongordo Waato Rock Cont. f'oc.:. .... - . 

Mc!r1w1: faro Minesite, YT 

Scimpla Number:. _____________ _ 

Somp!e L0¢ollori: Stntion 0+940, midway up side. slope 

Projar.t Numhe.r: 0201-11365 

Dul~ $gmpled: 94/04/29 

Client: Pelly. Construction ltd. 

By: BCF 1ime: __ 19()0 

Doti~ Teated: 94/05/06 

Temp:. _____ _ 

By: BCF 

Natural Moisture content:. __________ _ 

Crushed ~acoe:.~--~~-

AltanUon: Mr. BIii Dunn. P.Eng. 
Soil 0(!6cripUon; QUARRIED ROCK RIPRAP 

Remarks: __ _ 

---- .. 

···-·--
300 100.D ·--
150 59.7 
75 15.0 
50 12.2 
20 7.0 
12..S o.a 
10 5.7 
5 4-.0 

2 3.0 
1.25 J,0 

O.B 2.2 
0.4 1.7 
0.2~ 1.4 
0.1G 1.2 
0.06J 0.9 

SIE'IE SIZES (mm} 

tODi~--~ ~ ~:....__,_:~=-...:9_..:N.;:__ _ __:ll'l;___~_j -,7-...:~.:._...__..;~.;__IC! __ ~,----,~ 

u : , _[ __ 1 :j __ .j.J:: 1-'.~'.:i- -i i-i -1 I .. ·:. i · · 
.! : :: :.r.::.: ....... : ........... ··.1······-·1········1·················r··········r-r·········i····················1·······1··········: :··············· 

~ : :~ :1:J ..••••.• :1--····· !-··· l 1 ••••••.•.•••••••• 1 •••••••• J · •• ! ••••••••• !. : ..••••• t1 •.••..•••• ·J •....... 
10 

0 

i ~ · : !, ' . I, ,! . i ;. i. ; t • 'I I i i I t 1 1 , 1 : : 



B-4 

Density Test Results 
Channel Base Seal 



DENSITY TEST RES UL TS 

ASTM Designation D2922 & D3017, or D1556 

Project No.: 0201-1l 365 

Project: \Jan orda Waste 

Faro, YT 

Test Apparatus: __ M_u_c_l_e_a_r __ Mach. No.: __ 7_8_f_,6_ 

Soi I Description: _S_I_L_·_r _(_T_I_L_L_)_-_s_a_n_d-'-'---s_o_m_e_ 

gravel, some clay 

Temperature Air: _____ 0 c Soil: _____ 0 c 
Client: PELL Y CONSTl~UCTION LTD. 

111 Industfial Road 

Specified Compaction:-------------

Compaction Standard: ____________ _ 

Test No./ 
Probe Depth 

1 /300 0+240 - Base 
2 /300 0+240 - Left 
3 /300 0+240 - Right 
4 /300 0+220 .. BasE1 
5 /300 0+220 - Left 
E, /300 ~ ·- Riqht 
7 /300 0+200 - Base 
8 /300 0+200 - Left 
9 /300 0+200 Rio ht 

10 /300 0+180 - Base 
11 /300 0+180 - Left 
12 /300 0+180 - Right 
13 /300 · 0+1!:,0 - Base 
14 /300 0+160 Left 
1 I:' ,.J /300 0+160 - Right 
16 /300 0+140 - Base 

Location 

of Trench 
Bank 

Bank 
of Trench 
Bank 

Bank 
of Trench 
Bank 

Bank 
of Trench 
Bank 

Bank 
of Trench 
Bank 

Bank 
of Trench 

Minimum Dry Density: ____________ _ 

Maximum Dry Density: _ __;;::..:...::'-'---------

Optimum M.C.: ---------------

Date Tested: __ 9_4_._0_4_._2_· 7 __ By: __ B_C_F ___ _ 

Elevation I % Moisture • Dry Density % 
. Content Kg/m3 Compaction 

11. 7 1'351 '3E,.E, 

11. 7 1933 95.7 
11. 2 1%1 97.1 
10. E, 2062 102.0+ 
10.9 I 2011 ']':\,. J. C, 

10.E, 2034 100.7 
13.2 1948 %.4 
12.5 i 1946 % 
1,, I:' 

,:.._ H .J ! 1977 97.9 
10.4 1997 98.9 
11. 3 1%7 97.4 
10.9 2002 99.1 
11. 4 2007 99.4 
10.5 1995 '38. 8 
10.2 1'392 '98. 6 
11. 6 1930 95.5 

Remarks:----------------------------------------

cc PE=L~L~V~c=oN~s=·r=R~,u~c=T=I=oN~L~r=D-.--

ATTENTION: MR. BILL DUNN 

Data present hereon is for the sole use of the 
stipulated client. EBA is not responsible, nor can 
be held liable. for use made of this report by any 
other party. wi!h or without !he knowledge of EBA 
2M4 CONT/90 

The testing services reported herein have been performed by an EBA technician to recognized 
industry standards, unless otherwise noted. No other warranty is made. These data do not 
include or represent any interpretation or opinion of specification complia.oce or material 
suitability. Should engineering interpretation be required, EBA will provide upon written request. 

1s;=wo 



DENSITY TEST RESULTS 

ASTM Designation D2922 & D3017, or D1556 

Project No.: ..::..!::.l'....:=---==~----------
Project: Vangorda Waste Dump 

Faro YT 

Client: PELLY CONSTRUCTION LTD. 

111 Industrial Road 

Whi tc::horse. VT 

MR. BILL DUNN 

Test No./ 
i Location Probe Depth 

17 /300 0+140 - Left Bank 
18 /300 i0+140 Riaht Bank 
1 9 /300 • 0+100 - Base of Tnirnch 
20 /300 0+120 - Ba!:;e of Trench 
21 /300 I 0+120 ·- Left Bank 
22 /300 = 0+120 - Riaht Bank 
23 /300 0+140 - Base of Trench 
24 /300 0+140 - Left Bank 
25 /300 0+160 - Base of Trench 
26 /300 0+160 - Left Bank 
27 /300 0+1E,O - Riaht Bank 
28 /300 0+280 Base of Trench 
29 /300 0+280 - Left Bank 
30 /300 0+300 - Base of Trench 
31 /300 0+180 - Base of Trench 
".)') 
,u .. /300 0+200 - Bas 0, of Trench 

Test Apparatus: -~N~L=tc='-le~a~r __ Mach. No.: 78U, 

Soi I Description: __,S:..:I=-=L=-T"----'(-'-T-=I-=L:.:L:..:)_-__;s::.;a::.:..:.n .::.d.,_y..,_,--=s:...::o'""m""'e"---

gravel, some clay 

Temperature Air: _____ 0c Soil: _____ 0 c 

Specified Compaction: ---"-'"--'-'"---------

Compaction Standard: _ ___,S"-'t"-'a,..,nw.:d"'". a"'-'-r.,,,.d__._F_..'r_,o,..,c-tM.l .. o"'-. r'---

M inimum Dry Density:------------

Maximum Dry Density:---"'""""'-"---------

Optimum M.C.: -----=-"-"'--------

Date Tested: ---"---'-"--'L...t-"-"''-'--- By: ---"'"""'-'-----

Elevation 1 % Moisture Dry Density 0/o 
: Content Kg/m3 Compaction 

! 11. 8 1929 i.j~j. 5 

11. 8 19E,3 97_? 

0.0 1934 I 95.8 
8.1 2019 gg_g 

7 r.:i ?Oi7 gq ~ 

8.Q ?OO? gg. i 

8.R ?010 qq ~ 

9.1 ?O?j i(i()_ 0 

10.2 2038 100.9 
9.9 2032 mo. E. 
9.8 2021 100.0 
8.8 1990 98.5 
8.4 19g? 98.6 
9 ') . ~ 1992 98. E, 

8.6 1 '341 %.1 
'3. 4 1936 95.8 

Remarks:----------------------------------------

cc _____________ _ 

PELL'!' 

ATTENTION: MR. BILL DUNN 
PELLY CONSTRUCTION LTD. 
111 Industrial Road 
Whitehorse, YT 
YlA 2T7 

Data present hereon is for the sole use of the 
stipulated client. EBA is not responsible, nor can 
be held liable, for use made of this report by any 
other party, with or without the knowledge of EBA. 
2144 CONT/90 

The testing services reported herein have been performed by an EBA technician to recognized 
industry standards. unless otherwise noted. No other warranty is made. These data do not 
include or represent any interpretation or opinion of specification compliance or material 
suitability. Should engineering interpretation be required, EBA will provide upon written request. 



DENSITY TEST RESULTS 

ASTM Designation D2922 & D3017, or D1556 

Project No.: -'!..'~=---=-=..=:.=~----------
Project: Vanqorda Waste Dump 

Test Apparatus: __ t ..... ~L ____ lc'--l_e_a_r __ Mach. No.: 7866 

Soil Description: SILT (TILU- sandy, some 

gravel, some clay Faro YT 

Temperature Air: _____ 0c Soil: _____ 0 c 

Specified Compaction: -------------

Compaction Standard: __ S_t_a_n_d_a_r_d_P_r_o_c_t_o_r __ _ 

Whitehorse VT Minimum Dry Density:-------------

Maximum Dry Density: _ __::::__;;;;___ ________ _ 

MR. BILL Dut~N Optimum M.C.: ----------------

Date Tested: __ 9_4_. _0_4_. _2_7 __ By: ______ _ 

Test No./ Location Elevation % Moisture I Dry Density % 
Probe Depth Content • Kg/m3 Compaction 

33 /300 0+220 - Base of Trench 8.0 1944 %.2 
34 /300 0+240 - Base of Trench 8.5 ! 1977 97.9 
35 /300 0+260 - Base of Trench 9.5 1978 97.9 

s<.411 · q =- q<'(', ?-
<~ ,; I l rH(· 

r;.,v v• • <l 

I 
! 

i I 
Remarks:------------------------------------------

Data present hereon is for the sole use of the 
stipulated client EBA is not responsible, nor can 
be held liable. for use made of this repon by any 
other party. with or without the knowledge of EBA. 
2144 CONT/90 

cc---------~----
P.Eng. PELLY CONSTRUCTION LTD. 

FILE COPY 

The testing services reported herein have been performed by an EBA technician to recognized 
industry standards. unless otherwise noted. No other warranty is made. These data do not 
include or represent any interpretation or opinion of specification compliance or material 
suitability. Should engineering interpretation be required. EBA will provide upon written request 



B-5 

Density Test Results 

Till Cover 



DENSITY TEST RESULTS 

ASTM Designation D2922 & D3017, or D1556 

Project No.: Q?O 1 11 %"'i 

Project: Vangorda Waste Du!Tlp 

Faro VT 

Client: PEIL Y COWHRUCTIOI~ LTD. 

111 Industrial Road 

Test No./ Location Probe Depth 

36 /200 STA 0+160 - 10 !Tl Below 
37 /200 STA 0+190 - 10 m Below 
38 /200 STr'.':i 0+210 10 m Below 
39 /200 STA 0·+-205 - 30 m Below 
40 /200 STA 0+170 - 30 m Belo1,..1 
41 /200 HTA 0+155 ·- 30 m Below 
1'.J2 /200 STA 0+165 70 m Below 
43 /200 STA 0+180 - 70 m Below 
44 /200 STA 0+200 70 m Below 
45 /200 STA 0+200 ·- 105 m Belm, 
1'.JE, /200 ST,; 0+185 ·- 100 m Below 
47 /200 ST;~ O+:l60 - 11. 0 m Below 

! 

Crest 
C·rest 
Crest 
Crest 
Crest 
Crest 
Crest 
cn~st 
Cn~st 
Crest 
Crest 
Cn"st 

Test Apparatus: -~N~L-tc_l_e_a~r __ Mach. No.: 4004 

Soil Description: SILT - gravelly. some sand. 

some clay 

Temperature Air: _____ 0 c Soil: _____ 0c 
Specified Compaction: __ _;:..:::...:._:__ _______ _ 

Compaction Standard: _ __,,S:...:t:..:a:.cn.:..,d::..:a=-r'-"'-d-'-P-'-r-=o'-"cc..:t:..:o::...:r __ _ 

Minimum Dry Density:-------------

Maximum Dry Density: _ _.,,,2 ... 1""'1'-"~'-1 ________ _ 

Optimum M.C.: _____ _,._,c..,::... _______ _ 

Date Tested: __ 9=-4"'"'.=-0~6~·~1=-0~- By: _ ___.,;B~C"-F ___ _ 

Elevation % Moisture I Dry Density % 
Content I Kg/m3 Compaction 

-0.45 10.9 2014 95.2 
-0.45 ! 11. 2 ! 2037 9r.: r; 

"' -0.45 11.0 2058 97.3 
-0.45 I 11. 4 1%5 92.9 
-0.45 12.1 1980 93.6 
-0.45 11. 0 2032 %.1 
-0.45 10.6 2076 98.2 
-0.45 8.2 1888 89. ~l 
-0.45 I 14.2 1951 '32. 2 
--0.45 10.1 2017 95.4 
-0.45 I 11. 5 2025 95.7 
-0.45 11. 4 198:4 93.a 

Remarks:----------------------------------------

cc ___ ~----------
Reviewed By: ---1-11-,::___::..::..__:::....:...--+,~-L---'"'--'>q------ p. Eng. PELL V CDHST RU CTI ON LTD. 

FILE COF'V 
ATTENTION: MR. BILL DUNN 
PELLY CONSTRUCTION LTD. 

Data present hereon is for the sole use of the 
stipulated client. EBA is not responsible, nor can 
be held liable, for use made of this report by any 
other party. with or without the knowledge of EBA. 
2144 CONT/90 

The testing 'services reported herein have been performed by an EBA technician to recognized 
industry standards, unless otherwise noted, No other warranty is made. These data do not 
include or represent any mterpretation or opinion of specification compliance or material 
suitability. Should engineering interpretation be required, EBA will provide upon written request. 



DENSITY TEST RESULTS 

ASTM Designation D2922 & D3017, or D1556 

Project No.: 0201-11365 

Project: l)angoYda Waste Dump 

Client: PELLY CONSTRUCTION LTD. 

111 IndustYial Road 

Test No./ I Location Probe Depth 
48 /200 STA 0+160 - 20 m Below 

Retest FY-om June 10 
49 /200 STA 0+180 - 20 m Below 

Retest FYom June 10 
50 /200 STA 0+200 - 30 m Below 

Retest FY-om June 10 
51 /200 STA 0+190 - E,O m Below 

Retest From June 10 
52 /200 STA 0+160 - 80 m Below 

Retest From June 10 
53 /200 STA 0+160 100 m Below 

Retest.From June 10 

I 

Crest 

CYest 

CY-est 

Cy-est 

CY-est 

CY-est 

4004 

Soil Description: SILT - qYavelly, some sand, 

Temperature Air: _____ 0c Soil: ----- 0c 
Specified Compaction: __ -=.:;;:..::._!!..--------

Compaction Standard: ---'S,..;t~a,.,_,n"-'d"'-a:e..!..y_,,d__,_F_,,' Y....,o"--'c=--t"-',o"'-Y'---

Minimum Dry Density:------------

Maximum Dry Density: _ ___,:2:..::1""1:..::5<----------
0ptimum M.C.: _____ .L9.!!.... ~O _______ _ 

Date Tested: __ 9_4_._0_E_, ._1_3 __ By: --±::.""'-----

Elevation •%Moisture i Dry Density % 
Content Kg/m3 Compaction 

-0.45 8.8 2073 98.0 

1-0.45 9.0 2072 98.0 

-0.45 7.8 89 98.8 

-0.45 9.1 2103 99.4 

-0.45 8.3 2080 98.3 

-0.45 9. f. 2071 97.9 

I 

Remarks:----------------------------------------

cc _____________ _ 

Reviewed By: --1-U-~=~..:.=.,_._----",LJ!:.....:....:..-1L_...::::\c---- P.Eng. PELLY CONSTF::UCTION LTD. 

ATTENTION: MR. BILL DUNN 
PELLY CONSTRUCTION LTD. 
111 Industrial Road 
Whitehorse YT 

Data present hereon is for the sole use of the 
stipulated client EBA is not responsible, nor can 
be held liable, for use made of this report by any 
other party, wilh or without the knowledge of EBA. 
2144 CONT/90 

The testing services reported herein have been performed by an EBA technician to recognized 
industry standards, unless otherwise noted. No other warranty is made. These data do not 
include or represent any interpretation or opinion of specification compliance or material 
suitability. Should engineering interpretation be required, EBA will provide upon written request. 



DENSITY TEST RESULTS 

ASTM Designation D2922 & D3017, or D1556 

Project No.: -----------------

Project: Vangorda Waste Dump 

Client: PELL V CONSTRUCTI ot~ LTD. 

111 Industrial Road 

flR. BILL DUt~N 

Test No.I I Location Probe Depth i 

'.Si.l /200 0+180 - 40 m from Crest 
55 /200 • (f.:etest tt54) 
:SE, /200 :0+1E.O - 40 Ill f l'"Oif1 Crest 
I:"-· /200 0+165 - 80 m ·from Cre!:'.t J/ 
c-r, /200 0+185 80 m from Crest -.JO 

59 /200 0+205 - 80 m from Crest 
60 /200 (Retest tt59) 
G,1 /200 O+l.80 - 110 m from Crest 
E.2 /200 I (Retest ttE. 1) 

E,J /200 0+208 ·- 110 m from C-rest 

. 

Test Apparatus: _______ Mach. No.: ___ _ 

LU Soil Description:----------------

Temperature Air: __ 1_4_._0 __ 0 c Soil: _____ oc 
Specified Compaction: ---'-...c..c...;;._ _______ _ 

Compaction Standard: __ S_r:_, r_:1 _n_ci_a_r_d_r_ .. •_r-_o_c_t_o_r __ _ 

Minimum Dry Density:-------------

Maximum Dry Density: -------------

Optimum M.C.: ______ O ______ _ 

Date Tested: __ 9_4_._. _0_6_. _2_1 __ By: __ J_F<_1_· ___ _ 

Elevation % Moisture Dry Density % 
Content Kg/m3 Compaction 

i +1. 1 '3. 4 2021 95.6 
• +1. 1 9.1 2108 99. 7 
+1.1 8.4 2073 98.0 

i +1.1 10. l 207~) 98.3 
i +1. 1 8.4 i 21or:1 99.5 
+1. 1 9.5 1984 93.8 

: +1. 1 7.8 2083 98.5 
+1. 1 7.9 2053 97. 1 
+1. 1 8.b 2137 101. 0 

• +1. 1 8.} 211B 100.l 

! 

I 

Remarks:------------------------------------------

cc _____________ _ 

Reviewed By: -~1,LJ!'---"c..;;._-..:;,;:,:::..,..,.,,,,._.-"-''--..,_~=...---- P.Eng. F'ELLV Cot~SH,UCTIOM UD. 
FILE COF'V 

ATTENTION: MR. BILL DUNN 
PELLY CONSTRUCTION LTD. 
111 Industrial Road 

Data present hereon is tor the sole use of the 
stipulated client. EBA is not responsible, nor can 
be held liable, lor use made of this report by any 
olher party, with or without the knowledge of EBA. 
2144 CONT/90 

The testing services reported herein have been performed by an EBA technician to recognized 
industry standards, unless olherwise noled. No other warranty is made. These data do not 
include or represent any interpretation or opinion of specification compliance or material 
suitability. Should engineering interpretation be required. EBA will provide upon written request. 



DENSITY TEST RESULTS 

ASTM Designation D2922 & D3017, or D1556 

Project No.: ----------------

Project Vangm--da l~ast,? Dump 

Test Apparatus: --'-N"'"'L=1c~ .. l~,==a=· Y-__ Mach. No.: --'--'-~~ 

Soil Description: __::_=-.:::...:...__;__:_::c=.:;:;..;._ _______ _ 

Temperature Air: _____ 0 c Soil: _____ 0 c 
Client: F'ELL'i CONSrnucnm~ LTD .. 

111 Industrial Road 

Specified Compaction: ---=':lc..:fc..:i •:_O::__ _______ _ 

Compaction Standard: ----'S"-. ·,;;_t;-=ctn'-'--"-d=a~r~d_F-'-'·r~o~c~·· t ___ ,o"'-1~'--

Test No./ I 
Location Probe Depth i 

6{\ ./2:50 STA o+:200 - 25 m Fr-om 
(;5 /200 STA 0+175 ·- ')I:!" 

... J fll F·rom 
66 /200 STr~1 0+155 ,,c:-

,:..J Ill F·rom 
i:)7 /250 STA 0+1.'30 - 40 m From 
(:,8 ./250 S Tf'.:1 0+170 - (i5 m F·rom 
69 /250 STA 0+155 - 4"' ,J m Fi··om 
70 /250 ST1~ 0+160 ·- 80 m Fn:.m 
71 /250 STA 0+1BO BO iO From 
72 /250 STA 0+200 - 80 ill From 
7~~ /250 tiTf~I 0+190 ·- 11.0 ift Fi"om 
74 /250 STA 0+170 ·- llO m F·rom 
"''c:" /')i:!"'fl HH1 0+15:::; uo From / -..J .. ....... J 'Id' ill 

-

c,-,'? ~.t 

c·n~st 
Cn?st 
Crest 
Cn~st 
Crest 
Cn1st 
CY-est 
Crest 

Cn:-::.t 
Crest 
C·rest 

Minimum Dry Density:------------

Maximum Dry Density:------------

Optimum M.C.: -------'--"--"-------

Date Tested: __ 9_4_._. O __ E_,_. _2_4 __ By:--~----

I 
Elevation % Moisture Dry Density % 

Content Kg/m3 Compaction 

-0.3 8.8 2048 %.8 
-0"3 13. 1 2010 95 .. 0 
-0.3 10.2 2008 = 94. 9 

~1. 3 9.8 ! 2122 'i" ' 1.•v•,)., J 
0.3 8.G 2108 ')'3.} 

-0.3 9.2 210'3 99. -, i / 

-0.3 '3. 5 210'.3 9'3. 4 
-0.3 9.8 2122 100.3 
-0.3 7 • 0 2137 101. 0 
--0 .. 3 8.6 2073 '18. () 
-0.3 8.4 2106 '3'}. 6 
-11),, '~ i 8. •:J I 2102 '313 • .'.\ 

Remarks:·----------------------------------------

ATTENTION: MR. BILL DUNN 

Data present hereon is for the sole use of the 
stipulated client. EBA is not responsible, nor can 
be held liable. for use made of this report by any 
other party, with or without the knowledge of EBA. 
2144 CONT/90 

The testing services reported herein have been performed by an EBA technician to recognized 
industry standards, unless otherwise noted. No other warranty is made. These data do not 
include or represent any interpretation or opinion of specification compliance or mater,af 
suitability. Should engineering interpretation be required. EBA will provide upon written request. 



DENSITY TEST RESULTS 

ASTM Designation 02922 & 03017, or 01556 

Test Apparatus: __ N'-""u_..c_.J .... e .... a..,r'--- Mach. No.: 4062 

Project: Va o g or:d a Wa e:.t,"' [111 mp Soil Description: __,~~__,~~~---------

Test No./ Location Probe Depth 

7F /?'."i() STt1 0+1.9"'i - :to ITI Bf~ 1 ow 
77 /?~() STA O+ inc:; ·- 40 m Be 1 m,J 
7Cj /?~f) STA 0+17'5 - 70 m Be 1 OvJ 

79 /2r.:;{) : STf~I 0+163 - 9c· c} m Bel rm 
80 /250 STA 0+155 -- 115 m Be 1 mJ 
81 /250 STA 0+175 - U.5 ffi Below 
' 'J /250 ! STA 0+·195 - 100 m Belot,J 

/250 STA 0+199 ·- 60 m Below 
84 /250 STA 0+168 - 45 m Below 
8:i /250 STA 0+157 - 15 m Belo~J 

I 

I 

Crest 
Cn·"9,t 
Cn:-st 
Crest 

Cr·e,st 
Crest 
Crest 

CYest 
Crest 
Crest 

Temperature Air: _____ 0 c Soil: _____ 0 c 
Specified Compaction: --"""""......._.,,__ _______ _ 

Compaction Standard: --=-=-:=.:..=..=c.:.....::c_:_..::....::..c::..~'---

M in i mum Dry Density: ------------

Maximum Dry Density: ---''-'----------

Optimum M.C.: --------------

Date Tested: __ 9_: 4_. _0_6_. _2_8 __ By: ---=...::..:..--·--

I Elevation i % Moisture Dry Density % 
Content Kg/m3 Compaction 

G·rade 10.3 i 2022 '35. 6 
G·n,de 8.9 I 2068 97. i3 

: 
G1-ade '3. 6 2140 101.2 
Grade I 9.7 I 2023 95ft 7 
GradP 11.1 2062 ·37. 5 

•Grade 
I 

10. 1 2079 98.3 
! Grade 10.4 2058 ··37. 3 

... 

I Grade q ·1 
- • I 2139 1.01.l 

GYade ~ I:' 
I • .J 2047 '36. 8 

1 Grade 9M5 2102 9~). 1'.! 

Remarks:------------------------------------------

ATTENTION: MR. BILL DUNN 
PELLY CONSTRUCTION LTD. 
111 Industrial Road 

'r'1A 2T7 

Data present hereon is for the sole use of the 
stipulated client. EBA is not responsible, nor can 
be held liable, for use made of this report by any 
other party, with or without the knowledge of EBA. 
2144 CONT/90 

The testing services reported herein have been performed by an EBA technician to recognized 
industry standards, unless otherwise noted. No other warranty is made. These data do not 
include or represent any interpretation or opinion of specification compliance or material 
suitability. Should engineering interpretation be required, EBA will provide upon written request. 



APPENDIX C 

Photographs 



P225101 - Vangorda Rehabilitation - March 18, 1994 

Photo C-1 Excavation of snow from existing drainage ditch at STA 0+900. 

Photo C-2 Snow clearing from area above proposed channel and snow removal from 
existing channel. 

SRK-Robinson 

Page I 



P225101 - Vangorda Rehabilitation - March 22, 1994 Page 2 

Photo C-3 Backfilling of existing ditch with spoil from original stockpile (ST A 0+900). 

Photo C-4 Recontoured area after existing ditch was backfilled (STA 0+800 to 1 +000). 

SRK-Robinson 



P225101 - Vangorda Rehabilitation - March 23, 1994 

Photo C-5 Snow clearance along proposed channel alignment from ST A O+ 100 to O+ 700. 

Photo C-6 Snow removal from existing ditch on the north side of the Vangorda Waste 
Dump from STA 1+000 to 1+200. 

SRK-Robinson 

Page 3 



P225101 - Vangorda Rehabilitation - March 28, 1994 Page 4 

Photo C-7 Excavation of existing bedrock at STA 0+140. 

Photo C-8 Shaping of channel on north side of waste pile from STA 1+260 to 1+000. 

SRK-Robinson 



P225!01 - Vangorda Rehabilitation - April 11, 1994 

Photo C-9 Final grade in excavation of channel from ST A O+ 300 to 0+600 prior to riprap 
placement. 

-

Photo C-10 Riprap placement along end section of channel from STA 1+360 to 1+100. 

SRK-Robinson 

Page 5 



P225101 - Vangorda Rehabilitation - April 11, 1994 Page 6 

Photo C-11 Riprap placement along channel section (STA 1+200). 

Photo C-12 Riprap placement along channel from STA 1+300 to 1+100. 

SRK-Robinson 



P225101 - Vangorda Rehabilitation - April 12, 1994 

Photo C-13 View looking south over the waste pile. Vangorda Pit is shown in the left 
hand comer with Little Creek Pond and Dam in the foreground. Riprap 
placement is in progress in the channel on the north side of the pile. 

Photo C-14 View north of the waste rock pile and the channel under construction. 

SRK-Robinson 

Page 7 



P225101 - Vangorda Rehabilitation - April 12, 1994 Page 8 

Photo C-15 Borrow area for riprap. 

Photo C-16 RJprap borrow pit 

SRK-Robinson 



P225101 - Vangorda Rehabilitation - April 12, 1994 Page 9 

Photo C-17 Excavation to final grade of the channel on the north side of the waste pile. 

Photo C-18 Removal of peat zones on the west bank of the channel at STA 0+900. 

SRK-Robinson 



P225101 - Vangorda Rehabilitation - April 13, 1994 

Photo C-19 Completed section of the channel with riprap protection 
(STA 1+340 to 1+100). 

Photo C-20 Compaction of glacial fill seal along bottom of channel from 
STA 0+220 to 0+100. 

Page 10 

SRK-Robinson 



P22510l - Yangorda Rehabilitation - April 14, 1994 

Photo C-21 Compaction of initial lift of fill to seal bedrock at bottom of channel. 
(STA 0+100 to 0+150). 

Photo C-22 Glacial till seal over bedrock from ST A O+ 100 to O+ 220. 

SRK-Robinson 

Page 11 



P225101 - Vangorda Rehabilitation - April 18, 1994 

Photo C-23 Over excavaHon of frozen organic soil on the east side of channel from 
ST A 0+880 to 0+920. 

Photo C-24 Over excavation of unsuitable material along east side of channel from 
ST A 0+880 to 0+920. 

SRK-Robinson 

Page 12 



P225101 - Vangorda Rehabilitation - April 26, 1994 

Photo C-25 Channel excavation to final grade along southern leg of channel from 
STA 0+430. 

Photo C-26 Channel excavation to final grade at ST A 0+900. 

SRK-Robinson 

Page 13 



P225101 - Vangorda Rehabilitation - April 29, 1994 Page 14 

Photo C-27 Shotrock stockpiled on south side of channel prior to placement at ST A 0+400. 

Photo C-28 Typical shotrock protection at STA 0+830. 

SRK-Robinson 



P225IOI - Vangorda Rehabilitation - May 13, 1994 

Photo C-29 Aerial view of completed channel along the north side of the pile (ST A 1+100 
to 1+350). Little Creek seepage collection pond is shown in the background. 

Photo C-30 Riprap placement in channel at western end of pile from ST A 0+800 to 1 +000. 

SRK-Robinson 
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P225101 - Vangorda Rehabilitation - May 13, 1994 Page 16 

Photo C-31 Completed channel from station 1+200 to outlet into Little Creek Pond. 

Photo C-32 Completed channel at STA 0+900. 

SRK-Robinson 



P225101 - Vangorda Rehabilitation - May 13, 1994 

Photo C-33 Aerial view of south side of the waste rock pile. RJprap protection of channel 
section from 0+100 to 0+600 is in progress. Resloping of rock pile from STA 
O+ 170 to 0+220 is seen in top left hand corner. 

Photo C-34 Ground view of the channel section shown in Photo C-27. 

SRK-Robinson 

Page 17 



P225101 - Vangorda Rehabilitation - June 17, 1994 

Photo C-35 View of the north side of the waste pile and the channel with Little Creek Pond 
in the rniddleground and Vangorda Pit in the foreground. 

Photo C-36 View looking north of the channel and the waste rock pile. 

SRK-Robinson 
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P225101 - Vangorda Rehabilitation - June 17, 1994 Page 19 

Photo C-37 Groundwater well. GW-94-03 with bailer. 

Photo C-38 View looking south from GW-94-03 of completed channel. 

SRK-Robinson 



P225l0l - Vangorda Rehabilitation - June 17, 1994 

Photo C-39 Groundwater well GW-94-05. Water inside protective cap spills over lip as a 
result of artesian conditions. 

SRK-Robinson 

Page 20 



P225101 - Vangorda Rehabilitation - June 17, 1994 Page 21 

Photo C-40 Completed channel along STA O+ 150 to O+ 700. 

Photo C-41 V-noted weir at fingerdrain No. 3. 

SRK-Robinson 



P22510I - Vangorda Rehabilitation - May 13, 1994 Page 22 

Photo R-1 Resloping of waste rock pile from ST A O+ 170 to O+ 220. 

Photo R·2 D-10 resloping waste on south side of pile. 

SRK-Robinson 



P225101 - Vangorda Rehabilitation - May 18, 1994 Page 23 

Photo R-3 Resloping of waste pile looking down. 

Photo R-4 Resloping slopes on Vangorda waste rock pile looking up. 

SRK-Robinson 



P225101 - Vangorda Rehabilitation - June 17, 1994 Page 24 

Photo R-5 View looking north of fill placement over recontoured area of waste rock pile. 

Photo R-6 Initial lift of the fill cover placed over recontoured rock. 

SRK-Robinson 
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