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i CONTINENTAL GOLD CORP. 

MT. MILLIGAN PROJECT 

TAILINGS AREA C 

GEOTECHNICAL REFERENCE DATA 

SECTION 1.0 - INTRODUCTION 

Two geotechnical site investigation programs have been completed by Knight and 

Piesold Ltd. at Tailings Area C. The first investigation program was completed in 

July, 1990 and is referred to in the remaining sections o f  this document as "Phase 

11" investigations. The results of the Phase I1 program are presented in the 

following report: 

- Report on Phase I1 Geotechnical Investigations for Tailings Area C, 

October, 1990, Knight and Piesold Ltd. 

This report is included in its entirety in Appendix VII of this document. 

The second investigation program was completed in March, 1991 and is referred 

to as "Phase 111 Geotechnical Investigations" in the remaining sections of this 

document. Information collected during the Phase 111 program is included in 

Appendices I, 11, IV, V and VI. Appendix 111 presents rough overburden logs 

obtained from the diamond drillers during the condemnation drilling program. 

The purpose of this document is to present all of the geotechnical data collected 

during the Phase I1 and Phase 111 investigation programs, and to provide a brief 

interpretation of the geotechnical conditions in Tailings Area C. The document is 

organized into sections for each of the following areas of interest within Tailings 

Area C: 
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- Main Embankment 

- South Embankment 

- Saddle Dam 

- Water Storage Dam 

- Millsite 

Each section is subsequently divided into "Phase I1 Program" and "Phase 111 

Program", where applicable. 

Additional information on Millsite foundation investigations is also available and 

will be reported separately in the Knight and Piesold Ltd. document: "Millsite, 

Primary Crusher and Conveyor - Assessment of Foundation Conditions", May, 

1991. 

Other parties have completed additional site investigations and reports, but this 

information is beyond the scope of this document. 
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SECTION 2.0 - SURFICIAL MAPPING AND TEST PITS 

2.1 GENERAL 

Test pit excavation programs were included in both Phase 11 and Phase 111 of the 

geotechnical investigation programs. The scope of work included: 

- Pioneering of access trails with Komatsu 220 backhoe or Cat D-8 bulldozer. 

- Excavation of test pits with Komatsu 220 backhoe. 

- Careful logging of excavation, including photographs. 

- Sampling of various strata. 

- Torvane and Pocket Penetrometer tests, where applicable. 

- Laboratory testwork on selected samples. 

- Backfilling of test pit excavations. 

- Shallow, hand excavated test pits were occasionally required. 

A total of sixty eight (68) test pits have been excavated at Tailings Area C as shown 

on Drawing Nos. 1673.003 (Main Embankment) 1673.004 (Saddle Dam), 1673.005 

(South Embankment), and 1673.006 (Water Storage Dam). 

Twenty five (25) of the test pits were excavated in the Phase 11 program, to 

investigate near surface foundation conditions at the embankment sites. Test pit 

locations and logs for Phase I1 are included in Appendix VII, "Report on Phase 11 

Geotechnical Investigations for Tailings Area C". 

The remaining forty-three (43) test pits were excavated in the Phase 111 program, 

to identify potential borrow sources at the Main Embankment and to investigate 

foundation conditions at the Saddle Dam and Millsite locations. Phase 111 test pit 
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logs are included in Appendix I, along with a list of symbols and terms used in the 

reports. 

2.2 MAIN EMBANKMENT 

2.2.1 Phase I1 Program 

A total of seventeen (17) test pits (TPC90-1 to TPC90-17) were excavated 

at the Main Embankment site during the geotechnical investigation program, 

as shown on Drawing No. 1673.003. The test pits were excavated to 

investigate near surface foundation conditions and potential borrow sources 

for construction materials (TPC90-5, 7, 9, 10, 11). Test pits TPC90-5, 6 

and 7 excavated along the right abutment slope, upstream of the 

embankment site encountered occasional alluvial sands and gravels overlying 

lacustrine silts and clays. A silty to sandy till cap forms the terrace on the 

right abutment at higher elevations. 

Test pits TPC90-9, 10 and 11 exposed glacial till downstream of the left 

abutment. The remaining test pits were excavated to verify near surface 

drilling results. In addition, two road cut excavations (RC-8 and RC-9) 

were completed. Excavation at RC-9, downstream on the left abutment, 

exposed uniform alluvial silty sands. 

2.2.2 Phase 111 Proeram 

A total of thirty-two (32) test pits (TPC91-1 to TPC91-32) were excavated 

at the Main Embankment site during the Phase 111 geotechnical investigation 

program, as shown on Drawing No. 1673.003. Test pits TPC91-1 to 

TPC91-10 were excavated to investigate the extent and variability of the 
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lacustrine clay and silt in Limestone Creek valley. These test pits verified 

a thin layer of recent alluvium and colluvium overlying dense lacustrine silt 

and clay. The dense nature of the lacustrine material is illustrated by the 

Torvane and Pocket Penetrometer results included on Table 2.1. 

Test pits TPC91-11 to TPC91-19 were excavated to investigate the surficial 

materials that form the large terrace upstream of the embankment on the 

right abutment. All of these test pits encountered a similar overburden 

sequence consisting of silty till overlying sandy till, which in turn overlies 

a dense clay till. The materials are well graded and would be suitable as 

borrow materials for embankment construction. 

Test pits TPC91-20 to TPC91-23 were located downstream of the 

embankment on the right abutment. These test pits encountered alluvial 

materials ranging from coarse, clean sand and gravel to silty sand. These 

materials would be suitable for drainage zones or random fill.  

Test pits TPC91-24 to TPC91-32 were excavated on the left abutment. Test 

pit TPC91-24, located downstream of the embankment, encountered alluvial 

sand with a trace of gravel overlying silty gravel and sand. Test pits 

TPC91-25 to TPC91-27, located near the downstream toe, encountered very 

dense silty sandy clay till. Test pits TPC91-28 to TPC91-32 were excavated 

upstream of the embankment and encountered dense till with occasional 

alluvial sand and gravel deposits. Both material types are suitable as 

construction materials for the embankment; the alluvial deposits for random 

sandy fill or drainage zones, and the till for the embankment core or random 

fill zones. 
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2.3 SOUTH EMBANKMENT 

2.3.1 Phase I1 Program 

Three test pits (TPC90-18, 19, 20) and two road cuts (RC-5, RC-7) were 

excavated at the South Embankment site during the Phase I1 geotechnical 

investigation program, as shown on Drawing No. 1673.005. The test pits 

were excavated on or near drill pads to verify and supplement near surface 

information obtained from drilling. 

No test pits were excavated at the South Embankment during the Phase 111 

program. However, drilling has identified surficial silty to sandy till on the 

abutments and abundant silty sand and gravel and sandy till both 

downstream and upstream of the embankment. 

2.4 SADDLE DAM 

2.4.1 Phase I11 Program 

Several test pits were excavated along the access road to drill hole KP91- 

C8, south of Heather Lake, as shown on Drawing No. 1673.004. These 

pits identified a thick layer of peat at the surface. Drill hole KP91-C8 

intersected a 4.9 m (16 feet) thick peat layer overlying alluvial sands and 

gravels. 

A total of nine test pits (TPC91-33 to TPC91-40, sump hole) were 

excavated to investigate foundation conditions at the Saddle Dam site, as 

shown on Drawing No. 1673.004. These test pits identified a consistent 

sequence of silty to sandy till overlying a dense basal silty clay till at depths 
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varying from 1.5 to 2.1 m (5 to 7 feet). These materials provide favourable 

foundation conditions for the embankment. No additional test pits were 

excavated to investigate potential borrow sources, however, the till just 

upstream of the embankment and on the abutments (identified by drilling) 

is suitable as a construction material for the Saddle Dam. 

2.5 WATER STORAGE DAM 

2.5.1 Phase I1 Proeram 

Phase I1 investigations at the Water Storage Dam site were limited to five 

shallow, hand excavated test pits located near the bottom of Limestone 

Creek valley, as shown on Drawing No. 1673.006. All five test pits 

encountered alluvial silts and fine sands. 

No additional test pits were excavated in the Phase 111 program. However, 

drilling has verified that the alluvial fine sands and silts found at surface 

extend to bedrock in Limestone Creek valley. These alluvial materials 

would be suitable as random sandy fill for construction of the embankment. 

2.6.1 Phase 111 Program 

A total of three (3) test pits were excavated at the Millsite during the Phase 

111 geotechnical investigation program, as shown on Drawing No. 1673.003. 

During construction of the drill pads at the Millsite, bedrock was exposed 

at three of the six proposed drill sites. Consequently, test pits TPCM-1, 

TPCM-2 and TPCM-6 were excavated with a Cat D-8 bulldozer. The test 
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pits revealed a thin layer (0.6 to 1.2 m) of overburden consisting of silty to 

sandy till with angular bedrock fragments. The underlying bedrock consists 

of hard, blocky Takla sediments (mudstone and sandstone) and volcanics 

(tuffs and flows). The bedrock is very broken near surface to a depth of 

0.3 to 0.6 m (1 to 2 feet). 

The Millsite is located on a local topographic high, and subsequently will 

require cut and fill for foundation levelling. The silty to sandy till with 

bedrock fragments is well graded and should be suitable as fi l l  material. 
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SECTION 3.0 - GEOTECHNICAL DRILLING 

3.1 GENERAL 

A total of thirty (30) geotechnical boreholes have been drilled at Tailings Area C, 

as shown on Drawing No. 1673.002. 

The Phase I1 geotechnical drilling program was conducted from June to July, 1990. 

A total of ten (10) holes were drilled at the Main and South Embankment locations 

during the Phase I1 program. The scope of work included: 

- Tricone drilling and SPT testing of overburden. 

- Coring of competent overburden and bedrock. 

- In-situ wireline packer permeability testing. 

- Installation of 38 mm (1.5 inch) diameter open standpipe piezometers in 

selected boreholes. 

- Laboratory testwork on selected samples. 

Geotechnical data and results of the Phase I1 drilling program are included in 

Appendix VII, "Report on Phase 11 Geotechnical Investigations for Area C". 

The Phase 111 geotechnical drilling program was conducted from January to March, 

1991. A total of twenty (20) holes were drilled at the Main and South Embankment 

sites, the Saddle Dam site, the Water Storage Dam site and the Millsite during the 

Phase 111 program. The scope of work included: 

- Tricone drilling of overburden. 
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- SPT testing and split spoon sampling at 1.5 m (5 feet) intervals from 0 to 

15 m (50 feet), at 3 m (10 feet) intervals from 15 to 30 m (50 to 100 feet) 

and at 6 m (20 foot) intervals for depths greater than 30 m (100 feet). 

- Detailed logging of split spoon samples. 

- Shelby tube sampling in fine grained materials. 

- Coring of bedrock in selected drill holes. 

- Geotechnical logging of bedrock core. 

- Hydrogeological testing of bedrock using wireline packer pump tests. 

- Installation of 51 mm (2 inch) diameter PVC piezometers in selected 

pervious strata for permeability testwork and for water quality sampling. 

- Occasional installation of 19 rnm (314 inch) diameter PVC piezometers for 

permeability testwork and for the determination of static water levels. 

- Careful grouting of all drill holes. 

- Installation of steel protective casings over piezometers. 

- Detailed monitoring of piezometers. 

- Laboratory testwork on selected SPT samples. 

Geotechnical drilling and sampling procedures are provided in Table 3.1. Detailed 

geotechnical borehole logs are included in Appendix 11. Phase 111 SPT results are 

summarized in Table 3.2. Surveyed drill hole coordinates are provided in Table 

3.3. 

3.2 MAIN EMBANKMENT 

3.2.1 Phase I1 Proeram 

A total of seven (7) holes were drilled at the Main Embankment location 

(90-685, 698, 690, 695, 700, 705, 707) during the Phase I1 program, as 

shown in plan and section on Drawing Nos. 1673.003 and 1673.007, 

AsMc,a,,on Assaciation 
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respectively. Drilling in the bottom of Limestone Creek valley identified 

recent, surficial alluvial sands and gravels overlying dense lacustrine silts 

and clays, which in turn overlie dense basal clay till and bedrock at depth. 

On the flanks of the valley, silty till overlies dense alluvial sands and 

gravels, which also overlie dense basal till at depth. 

3.2.2 Phase 111 Program 

The Phase 111 drilling program included six (6) additional holes at the Main 

Embankment site. Drill hole locations and geologic cross sections are 

shown on Drawing Nos. 1673.003 and 1673.007 respectively. Drill holes 

KP91-C1, C2, C3, C4 and C5 were drilled adjacent to the embankment 

alignment. Hole KP91-C6 was drilled downstream of the embankment at 

the water monitoring location. 

Results of the Phase 111 drilling program generally confirmed results 

obtained from the Phase I1 program. In particular, drill hole KP91-C3 

verified the presence of a permeable sand and gravel unit within the 

lacustrine silt and clay deposit. Although drill hole KP91-C6 failed to 

encounter this unit, it did intersect a clean uniform sand which may 

represent a lateral fining of the sand and gravel unit downstream. In 

addition, drill hole KP91-C6 did not intersect the lacustrine sequence which 

was encountered in holes drilled upstream. 
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3.3 SOUTH EMBANKMENT 

3.3.1 Phase I1 Proeram 

The Phase I1 drilling program included three (3) holes at the South 

Embankment site (90-676, 68 1, 682) and one hole downstream (90-7 1 I), as 

shown in plan and section on Drawing No. 1673.005 and 1673.008 

respectively. The drilling identified a loose silty to sandy till cap overlying 

a thick sequence of glaciofluvial sands and gravels, which in turn, overlies 

a sandy basal till and gabbro bedrock at depth. Bedrock is intersected at 

approximately 30 m (100 feet) in the centre of the valley. 

3.3.2 Phase 111 Proeram 

A total of six (6) holes were drilled at the South Embankment site during 

the Phase I11 investigation program. Drill hole locations and geologic cross- 

sections are shown on Drawing Nos. 1673.005 and 1673.008, respectively. 

Silty to sandy till overlies bedrock on both abutments (KP91-C9 and C11). 

In the valley, a thick section of alluvial sands and gravels overlies sandy 

basal till, which in turn overlies bedrock (KP91-C10 and C14). A well 

graded silty sandy till cap overlies the alluvial sands and gravels to the south 

(KP91-C12 and C13). 

3.4 SADDLE DAM 

3.4.1 Phase I11 Program 

Two (2) holes were drilled at the Saddle Dam site during the Phase 111 

investigation program, as shown on Drawing No. 1673.004. Drilling 



Knight and Piisold Ltd. - 
CONSULTING ENGINEERS 

13 - 

intersected till from surface to bedrock at a depth of 10.7 m (35 feet), on 

the right abutment (KP91-C7). Bedrock consisted of highly fractured schist. 

South of Heather Lake, a thick unit of surficial peat overlies alluvial sands 

and gravels to bedrock at a depth of 19.1 m (62.5 feet) (KP91-C8). 

3.5 WATER STORAGE DAM 

3.5.1 Phase 111 Proeram 

Three holes (KP91-WSD1, WSD2, WSD3) were drilled at the Water 

Storage Dam with a heli-portable mud rotary soils rig. Drill hole locations 

and geologic cross-sections are shown on Drawing No. 1673.006. Drilling 

intersected alluvial sand with a trace of silt and occasional sand and gravel 

layers at the bottom of Limestone Creek valley (drill hole KP91-WSD2). 

Alluvial silts and sands with occasional pervious sandy gravel units were 

intersected on the right abutment (KP91-WSD1). At higher elevations on 

the right abutment, hole KP91-WSD3 encountered dense clay till in steeper 

parts of the valley. The Water Storage Dam site was subsequently moved 

upstream to blanket the pervious zones. 

3.6 MILLSITE 

3.6.1 Phase 111 Program 

Of the six (6) drill holes laid out in the Phase 111 program, only three 

required drilling because bedrock was unearthed during preparation of three 

of the drill pads. Drill hole locations are shown on Drawing No. 1673.003. 

A thin sandy to silty till was found to overlie highly fractured bedrock at 

typical depths of 3.0 to 4.6 m (10 to 15 feet) at the millsite. The fractured 
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bedrock is 0.6 m to 1.8 m (2 to 6 feet) thick, and overlies competent rock 

at depth. Bedrock consists of Takla sediments and volcanics. Additional 

information will be available in the Knight and Piesold Ltd. document: 

"Millsite, Primary Crusher and Conveyor - Assessment of Foundation 

Conditions", May, 1991. 
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SECTION 4.0 - CONDEMNATION DRILLING 

4.1 DRILLER'S OVERBURDEN LOGS 

In order to condemn the area of mineralization potential, Continental Gold Corp. 

completed eleven (11) diamond drill holes in Tailings Area C, as shown on 

Drawing No. 1673.002. While triconing the overburden, the drillers completed 

overburden logs describing the materials they were drilling. The overburden logs 

have been summarized in Appendix 111. Comments have been added in an attempt 

to interpret the driller's observations. 
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SECTION 5.0 - PIEZOMETER COMPLETIONS AND GROUNDWATER 

LEVEL MEASUREMENTS 

5.1 GENERAL 

A total of three (3) piezometers were installed in the Phase I1 program, as shown 

on Drawing Nos. 1673.003 (Main Embankment) and 1673.005 (South 

Embankment). Phase I1 piezometer completions were limited to the installation of 

open standpipe observation wells in selected drill holes. The scope of work 

included: 

- Flush drilling fluids out of hole. 

- Install slotted 38 mm (1.5 inch) diameter schedule 40 PVC pipes to bottom 

of hole or to top of sloughed material. 

- Install a bentonite seal at surface to prevent infiltration of surface water. 

- Monitor to determine static water level. 

- Sample for water quality analysis. 

Piezometer completion details for the Phase I1 program are included in Appendix 

VII. Piezometer water levels for Phases I1 and 111 are summarized in Table 5.1. 

A total of twenty three (23) piezometers were installed in the Phase I11 program, 

as shown on Drawing Nos. 1673.003 (Main Embankment), 1673.005 (South 

Embankment), 1673.004 (Saddle Dam) and 1673.006 (Water Storage Dam). Phase 

I11 piezometers were completed in selected pervious units, as determined by careful 

inspection of split spoon samples. Most installations required 51 mm (2 inch) 

schedule 40 PVC with slotted screen tips. A few holes utilized 19 mm (314 inch) 

diameter PVC piezometers. In addition, a 114 mm (4 112 inch) diameter 

piezometer was installed in one hole for future pump testwork. Some drill sites 
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required the installation of an additional piezometer in a separate drill hole. The 

scope of work included: 

- Flush drill mud out of hole. 

- Backfill with sand to desired level. 

- Install lower bentonite seal. 

.. Backfill with filter sand to cap lower seal. 

- Install slotted PVC screen and blanks. 

- Backfill length of completion zone with filter sand. 

- Install upper bentonite seal. 

- Backfill with sand to cap upper seal. 

- Grout hole to surface with cementlbentonite slurry. 

Install protective steel casing over piezometers. 

The completed piezometers enabled water quality samples to be collected, static 

water levels to be monitored and permeabilities to be calculated based on falling or 

rising head tests. Piezometer completion details and groundwater level records for 

Phase I11 are included in Appendix IV. 

5.2 MAIN EMBANKMENT 

5.2.1 Phase I1 Program 

Piezometer completions were limited to one open standpipe observation well 

in hole 90-695, downstream of the Main Embankment, as shown on 

Drawing No. 1673.003. This hole was selected for water quality 

monitoring. The static water level measured 0.6 m (2 feet) below ground 

surface, approximately the level of Limestone Creek. 
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5.2.2 Phase I11 Program 

A total of ten (10) piezometers were installed at the Main Embankment 

during Phase 111 drilling, as shown in plan and section on Drawing Nos. 

1673.003 and 1673.007, respectively. Piezometers were completed in both 

till and bedrock at drill sites KP91-C1 and KP91-C5. At each of sites 

KP91-C2 and KP91-C4, two piezometers were completed in pervious 

overburden units. One piezometer was installed in each of drill holes KP91- 

C3 and KP91-C6 (downstream at the Monitoring Dam site). Water levels 

have been monitored, enabling preliminary permeability values to be 

calculated at most sites. Hole KP91-C3 encountered a unit of coarse, clean 

sand and gravel with artesian water pressures. A piezometer completed in 

this zone measured an initial piezometric level of approximately 3.2 m (10.5 

feet) above ground surface. The piezometric level has subsequently 

dissipated to 2.6 m (8.5 feet). 

5.3 SOUTH EMBANKMENT 

5.3.1 Phase I1 Propram 

Open standpipe observation wells were installed in drill holes 90-676 and 

90-711, as shown in plan and section on Drawing Nos. 1673.005 and 

1673.008 respectively. These piezometers were installed to monitor static 

water levels and for groundwater sampling. 

5.3.2 Phase III  Prorram 

A total of six (6) 51 mm (2 inch) diameter piezometers were installed at the 

South Embankment site during the Phase 111 program, as shown on Drawing 
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No. 1673.005. The piezometer in hole KP91-C9 was completed in bedrock. 

The remaining piezometers (KP91-C10, C11, C13 and C14) were installed 

in the most pervious overburden units intersected. Water levels have been 

monitored and preliminary permeability values have been calculated. A 

large 114 mm (4.5 inch) ID schedule 40 PVC piezometer was completed in 

the alluvial sands and gravels in drill hole KP91-C12 for future pump 

testwork. This piezometer was not backfilled with filter sand. However, 

it was sealed at a shallow depth to prevent surface water infiltration. No 

artesian pressures were encountered at the South Embankment site. 

5.4 SADDLE DAM 

5.4.1 Phase 111 Proeram 

Three (3) piezometers were installed near the Saddle Dam site. The 

piezometers were completed in till and bedrock in KP91-C7, and in alluvial 

sands and gravels in KP91-C8, as shown on Drawing No. 1673.004. All 

piezometer completions utilized51 mm (2 inch) diameter PVC. Water level 

monitoring has been initiated, but there is not yet sufficient data available 

for permeability calculations. 

5.5 WATER STORAGE DAM 

5.5.1 Phase 111 Proeram 

One 51 mm (2 inch) diameter piezometer was installed in each of KP91- 

WSDl and KP91-WSD3 at the Water Storage Dam site, as shown on 

Drawing No. 1673.006. Two 19 mm (314 inch) diameter piezometers were 

installed in separate strata in hole KP91-WSD2, near the valley bottom. 
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Water level monitoring has 

available. 
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been initiated, but limited data is currently 
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SECTION 6.0 - PERMEABILITY TESTING 

6.1 GENERAL 

Permeability values for overburden and bedrock have been obtained by three 

different methods: 

- In-situ wireline packer pump tests. 

- Fallinglrising head tests in piezometers. 

- Laboratory Air Entry Permeameter (AEP) tests. 

In-situ packer pump tests were conducted in bedrock and in competent overburden 

materials only. The general procedure is as follows: 

- Core to depth required to define test interval. 

- Pull back drill stem to expose test interval. 

- Install double packer system down drill stem. 

- Inflate packers and fill drill stem with water 

- Perform permeability test by increasing the water pressure in stages and 

measuring the resulting flow into the formation. 

In pervious units, permeability testing is limited to falling or rising head tests in 

completed piezometers. However, it was observed that the initial drop of the water 

levels in recently completed pie.zon~eters often produced lower, incorrect 

permeabilities. This was most likely due to the presence of drilling fluids in the 

hole and in the formation, despite having flushed out each borehole before installing 

each piezometer. As the biodegradable mud dissolves, more representative 

permeability values should be obtained. 
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Selected samples of surface material were collected for laboratory AEP testwork. 

Tests were conducted on field samples compacted at the natural moisture content 

to approximately 95 percent of the Modified Proctor density. Because this density 

was occasionally greater than the in-situ density, permeability values are typically 

lower than expected. A summary of all permeability data, including packer tests 

and falling or rising head tests, is included in Appendix V. Typical permeability 

values for the various materials are summarized in Table 6.1. 

6.2 MAIN EMBANKMENT 

6.2.1 Phase I1 Program 

Permeability test results indicate the following typical values for the various 

formations encountered at the Main Embankment: 

- Bedrock - 10.' to 10.' cmls 

- Dense basal till - to cmls 

- Lacustrine silt and clay - 10.' to cmls 

- Lacustrine sandylgravelly lenses - 10.' to cmls 

- Dense alluvial sand and gravel - 10~4 cmls 

- Surficial sandylsilty till - to cmls 

6.2.2 Phase 111 Program 

Phase 111 permeability testing carried out at the Main Embankment involved 

rising andlor falling head tests conducted in piezometers completed in 

relatively pervious strata. Preliminary results indicate that permeability 

values calculated from variable head tests conducted in piezometers are in 

general agreement with permeabilities obtained from packer tests conducted 
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in the same strata during the Phase 11 program. However, most of the 

piezometers require additional testwork before accurate permeabilities may 

be determined. 

6.3 SOUTH EMBANKMENT 

6.3.1 Phase I1 Program 

In-situ wireline packer permeability tests were conducted in all four 

boreholes drilled during the Phase I1 program at the South Embankment. 

Typical permeabilities of the various overburden units are as follows: 

- Bedrock - 10.' cmls (competent bedrock) to 10.' cmls (sheared and 

fractured bedrock). 

- Sandy basal till - 10.' cmls. 

- Glacio-fluvial sand and gravel - 10.' cmls 

- Surficial siltylsandy till - 10" to 10.' cmls 

6.3.2 Phase I11 Program 

Phase 111 drilling at the South Embankment included packer testing in 

bedrock in drill hole KP91-C9 only. The results were consistent with tests 

conducted in the Phase I1 program. Falling head tests have been initiated 

in all of the piezometers. Some test results produce permeability values that 

are representative of the units encountered. Others, however, require 

further testwork before representative permeabilities may be calculated. 
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6.4 SADDLE DAM 

6.4.1 Phase 111 Program 

Packer tests in bedrock were conducted in boreholes KP91-C7 and KP91- 

C8, drilled at the Saddle Dam site. Permeability values ranged from 

cmls in broken bedrock to 10.' cmls in competent bedrock. Further 

development and variable head testing is required to determine the 

permeability of the overburden units completed during piezometer 

installation. No permeability testwork has been conducted at the Saddle 

Dam location on the north side of Heather Lake. However, the well graded 

surficial till encountered during drilling and test pitting is estimated to have 

very low permeability. 

6.5 WATER STORAGE DAM 

6.5.1 Phase I1 Program 

Laboratory AEP testwork was conducted on alluvial fine sands and silt 

collected from test pits WSD-1 and WSD-2 at the Water Storage Dam site. 

The permeability of the alluvial fine sands and silts ranged from cmls 

to cmls. No other testwork was conducted during Phase 11. 

6.5.2 Phase I11 Program 

At the bottom of Limestone Creek valley, a packer test was conducted in 

bedrock in hole KP91-WSD2. A permeability value of 3 x 10.' cmls was 

obtained in sheared schist bedrock. Piezometers have been installed in all 
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Water Storage Dam holes. However, there is not yet sufficient data 

available for permeability calculations. 

Early indications are that the sand and gravel units at the bottom of the 

valley might have slight artesian water pressures. Continued monitoring is 

required to verify this. 
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SECTION 7.0 - LABORATORY TESTWORK 

7.1 GENERAL 

Laboratory index testwork for the Phase 11 geotechnical investigation program 

included the determination of natural moisture contents, Atterberg limits, specific 

gravities and grain size distributions. The samples were selected to be 

representative of the foundation materials at the Main and South Embankments. 

Laboratory testwork for the Phase I1 program is included in Appendix VII. 

Laboratory index testwork was also conducted for the Phase 111 program. Testwork 

included natural moisture contents, Atterberg limits, specific gravities and grain size 

distributions. Modified proctor compaction tests were also conducted on potential 

borrow materials sampled from test pits. Block samples of the lacustrine silt and 

clay were collected for detailed testwork, including modified proctor compaction, 

triaxial, oedometer, unit weight, specific gravity and falling head tests. Results of 

laboratory testwork for Phase 111 are included in Appendix VI. Index and 

compaction test results are summarized in Tables 7.1 and 7.2, respectively. 

7.2 MAIN EMBANKMENT 

7.2.1 Phase I1 Program 

Representative samples of glacial till, lacustrine silt and clay, and alluvial 

sand and gravel were selected for Phase I1 testwork. Test results for Phase 

11 are included in Appendix VII. In general, the characteristics of the 

various materials are as follows: 
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Glacial Till - well graded 

- low to medium plasticity 

- specific gravity approximately 2.72 

Lacustrine Silt - poorly graded 

and Clay - medium to high plasticity 

- firm to hard consistency 

- specific gravity approximately 2.74 

Alluvial Sand and - moderately graded and sorted 

Gravel - non-plastic 

- specific gravity approximately 2.73 

7.2.2 Phase 111 Program 

Test results on foundation materials collected during the Phase 111 drilling 

program were similar to results obtained from the Phase I1 program, 

summarized above. Detailed laboratory test results for Phase 111 are 

included in Appendix VI and are summarized in Tables 7.1 and 7.2. 

A large block sample of lacustrine clayey silt was collected for detailed 

testwork. The lab results are included in Appendix VI. The general 

characteristics of the lacustrine material are: 

- Poorly graded (99.8 percent passing #200 sieve) 

- High plasticity 

- Moisture content = 32.3 percent 

- Specific gravity = 2.78 

- Permeability = cmls 
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Triaxial test results yielded an effective friction angle, of 0' = 20", and a 

cohesion value of c' = 35 @a. Modified Proctor compaction tests on this 

material indicate that it is wet of optimum moisture content by 5 percent. 

Samples of alluvium were collected from the following test pits excavated 

near the Main Embankment: TPC91-20, 22, 23, 24, 28 and 32. The 

locations of the test pits are shown on Drawing No. 1673.003. The 

following results were obtained from laboratory testwork: 

TPC9 1-20 (GS-A) 

TPC9 1-22 (GS-A) 

TPC91-23 (GS-A) 

TPC91-23 (GS-B) 

TPC9 1-24 (GS-A) 

TPC9 1-24 (GS-B) 

TPC91-28 (GS-A) 

TPC91-28 (GS-B) 

TPC91-32 (GS-B) 

- very uniform fine to medium sand. 

- Moderately graded sand with some gravel, 

trace silt. 

- Moderately graded sand with some silt, trace 

gravel. 

- Moderately well graded sand and gravel with 

trace to some silt. 

- Fine to medium sand with trace silt and 

gravel. 

- Very clean gravel and sand. 

- Clean sand and gravel. 

- Fine to medium sand, trace silt. 

- Very clean gravel and sand. 

A composite sample of till was collected from test pits TPC91-25, 26 and 

27 (GS-B). This material is very well graded, with low to medium 

plasticity and a natural moisture content of 8.3 percent. The optimum 

moisture content of 7.2 percent was obtained at a dry density of 2245 

kg/m3. Another composite sample of silty till, collected from test pits 

TPC91-29, 30, 31 (GS-A), exhibited medium plasticity and a natural 
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moisture content of 8.8 percent. The optimum moisture content of 7.2 

percent was for a dry density of approximately 2220 kg/m3. 

7.3 SOUTH EMBANKMENT 

7.3.1 Phase I1 Program 

Laboratory testwork for Phase I1 investigations at the South Embankment 

was limited to index testwork on two test pit samples (Appendix VII). One 

till sample and one alluvial silty sand sample were selected. The results 

were very similar to those obtained from tests on similar materials at the 

Main Embankment, as discussed in Section 7.2.1. 

7.3.2 Phase 111 Propram 

Laboratory testwork carried out during the Phase 111 program at the South 

Embankment included index testing on composite samples collected from 

drill holes KP91-C9, C10, C11, C12, C13 and C14. The locations of the 

drill holes are shown on Drawing No. 1673.005. Detailed laboratory test 

results are included in Appendix VI and are summarized in Table 7.1. 

Drill holes KP91-C9 and C11 intersected glacial till over bedrock on the 

abutment slopes at the South Embankment site. Hole KP91-C9, on the right 

abutment, encountered medium to low plasticity sandy till with a moisture 

content of 9.5 percent. Hole KP91-C11, on the left abutment, encountered 

well graded, medium plasticity, silty-sandy till with gravel. The moisture 

content of the till ranged from 9 to 11 percent. 
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Downstream of the South Embankment alignment drill holes KP91-C12 and 

C13 intersected a low plasticity silty to sandy surficial till overlying 

moderately well graded alluvial sands and gravels. The alluvial materials 

primarily consisted of fine to medium grained sand which became coarser 

and more uniform with depth (KP91-C13) 

Upstream, along the South Embankment alignment, drill holes KP91-C10 

and C14 intersected medium to low plasticity surficial silts and fine sands 

which coarsened with depth. The alluvial silts and fine sands overlie a very 

well graded, coarse grained basal till at depth. 

7.4 SADDLE DAM 

7.4.1 Phase 111 Propram 

Laboratory testwork for the Phase 111 investigations at the Saddle Dam 

included index testing on samples from drill holes KP91-C7 and C8 and 

index and compaction testwork on selected test pit samples. The location 

of the drill holes and test pits are shown on Drawing No. 1673.004. 

Laboratory test results are included in Appendix VI and are summarized in 

Tables 7.1 and 7.2. 

Hole KP91-C7, at the right abutment crest, intersected very well graded 

sand and gravel till with some silt (0-5.5 m) over well graded sandy-clay till 

(5.5 - 9.1 m). The natural moisture content of both till units is 

approximately 9 to 10 percent. 

Test pits excavated along the north side of Heather Lake encountered 

moderately well graded siltylsandy till overlying silty clay till. The surficial 
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siltylsandy till is non-plastic with an optimum moisture content of 7.3 

percent at 2165 kglm3. The natural moisture content is 10.3 percent. 

Consequently, the material is 3 percent wet of optimum. 

South of Heather Lake, drill hole KP91-C8 intersected a unit of very dense 

alluvial sand with varying amounts of gravel and silt. The sand is medium 

to fine grained and comprises 60 to 70 percent of the material. 

7.5 WATER STORAGE DAM 

7.5.1 Phase 111 Program 

Laboratory index testwork was performed on selected samples from drill 

holes KP91-WSD1, WSD2 and WSD3. The locations of the drill holes are 

shown on Drawing No. 1673.006. Detailed results are included in 

Appendix VI and are summarized in Table 7.1. 

Laboratory testwork has revealed medium dense to dense, fine to medium 

grained alluvial sand with some silt at surface, in the bottom of Limestone 

Creek valley (KP91-WSD2). The alluvium overlies a relatively clean, 

medium dense to dense, moderately graded sand and gravel layer. 

The terrace on the right abutment (KP91-WSD1) is comprised of medium 

dense to dense silt with trace clay overlying dense, fine grained alluvial silty 

sand. The silty sand in turn overlies dense, medium grained sand with trace 

silt. This sequence coarsens downwards from silt to medium grained sand. 

Index tests performed on samples of alluvial silts and fine sands from holes 

KP91-WSD1 and WSD2 indicate that the materials are non-plastic. 
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Index test results on samples collected from drill hole KP91-WSD3 verified 

that the upper right abutment consists of a medium plastic clayey silt till. 

7.6 MILLSITE FOUNDATIONS 

7.6.1 Phase 111 Propram 

A composite sample of the surficial silty to sandy till from the millsite drill 

pads was submitted for index and compaction testwork. The results indicate 

that the material has low to medium plasticity and is very well graded. The 

natural moisture content of 9.9 percent is only slightly wet of optimum (8.9 

percent). The till at  the millsite is suitable for foundation levelling. The 

results are included in Appendix VI. 

Additional laboratory test results will be included in the Knight and Piesold 

Ltd. document: "Millsite, Primary Crusher and Conveyor - Assessment of 

Foundtion Conditions" May, 1991. 

&IOC,at,on ASSDCiatiDn 
ofConsult#ng der lngenleurr 
~ngtneers C o n d s  
of Canads du Canada 



Test Pit No. 

TPC91-1 

TPC91-2 

TPC91-3 

TPC9 1-4 

TPC91-5 

TPC9 1-6 

TPC91-7 

TPC91-8 

TPC91-10 

CONTINENTAL GOLD CORP. 

MT. MILLIGAN PROJIZCT 

SUMMARY OF TORVANE AND POCKET PENETROMETER RESULTS IN LACUSTRINE MATERIAL 

Pocket Penetrometer Torvane 

Depth of Test Material Average Unconfiied Compressive Strength, q, Average Shear Strength, c,, 

Dry clay, some silt 

Dry varved clay and silt 

Dry silt, some clay 

Dry silt, some clay 

Wet silt, some clay 

Wet silty sandlclayey silt 

Moist clayey silt 

Dry clayey silt 

Dry silty sandlclayey silt 

Moist clayey silt 

Wet clayey silt 

Wet clayey silt 

Mean 2.2 219 7.9 770 

Median 1.5 142 5.0 49 1 

Std. Dev. 1.6 156 9.7 949 



TABLE 3.1 

CONTINENTAL GOLD CORP. 

MT. MILLIGAN PROJECT 

DRILLING AND SAMPLING PROCEDURES 

Standard Penetration Tests 6 P T )  

- Drill with tricone and biodegradable mud mixture to required test interval. 

- Remove drill stem from hole. 

- Insert smaller diameter drill rods with split spoon sampler to bottom of hole. 

- Attach the rods to 140 lb. driving weight hammer. 

- Drive the sampler with hammer falling 30 inches until either 18 inches have 

been penetrated or until 100 blows have been applied. 

- Record the number of blows required to penetrate each 6 inches. The first 

6 inches is considered a seating drive in disturbed material. The number of 

blows required for the second and third 6 inches of penetration added 

together is termed the penetration resistance, or N value. 

- Remove split spoon sampler and carefully log the material recovered. 

Shelbv Tube Samoline of Fine Grained Materials 

- Drill with tricone and biodegradable mud mixture to required test interval. 

- Remove drill stem from hole, attach Shelby tube and lower to bottom of 

hole. 

- Push tube into soil without impact or twisting. 

- Remove tube and seal to prevent sample from drying. 
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TABLE 3.2 
CONTINENTAL GOLO CORP. 

MT. MlLLlGAN PROJECT 
TAILINGS AREA C 

STANDARD PENETRATION TESTING - MAIN EMBANKMENT FWNOATION 

Test Hole O e ~ t h  Uater Table O e ~ t h  N=N60 ' 
NO. ( f t )  

C1-1 5 
C1-2 10 
Cl-3 15 
C1-4 20 
C1-5 25 

Cn ' (N1)60 " S o i l  Desc r ip t i on  
(Blows/f t)  

148 
135 
68 
64 

139 
107 
67 
73 

132 

65 
213 

52 
78 
58 

125 
87 
96 
80 
W 
71 
52 

105 
97 
79 
49 
88 
48 

Refusal 
Refusal 

56 
49 
52 
53 
71 
49 

Refusal 
47 
36 
31 
36 
45 
88 
87 
84 

Refusal 

Grave l l y  Sand 
Grave l l y  Sand 
Grave l l y  Sand 
Grave l l y  Sand 
Grave l l y  Sand 
S i l t  and Clay T i l l  
Ueathered Bedrock 
Ueathered Bedrock 
Ueathered Bedrock 
Weathered Bedrock 
Ueathered Bedrock 
Ueathered Bedrock 

Sandy t i l l  
Sandy t i l l  
S a w  t i l l  
Sandy t i l l  
Sandy T i l l / S i l t y ,  f i n e  Sand 
Fine sand 
Fine sand 
Fine sand 
Fine Sand and S i l t  
Fine sand 
Fine sand 
S i l t y  sand 
Fine sand 
Lacust r ine S i l t ,  some Clay 
Lacust r ine S i l t y  Sand 
Lacust r ine S i l t y  Sand 
Lacust r ine S i l t y  Sand 
Lacust r ine Clay, some S i l t  
Sand and Gravel ly  T i l l  ( ? I  
Sand and Gravel ly  T i l l  (?)  

Grave l l y  sand 
Grave l l y  sand 
Sand and s i l t  
Lacust r ine s i l t s  and clays 
S i l t y ,  f i n e  Sand 
Lacust r ine s i l t s  and clays 
Lacust r ine s i l t s  and clays 
Lacust r ine s i l t s  and clays 
Lacust r ine s i l t s  and clays 
Lacust r ine s i l t s  and clays 
F ine sand 
S i l t y  sand 
Fine sand 
Lacust r ine S i l t  and Clay 
Lacust r ine S i l t y  Sand 
Lacust r ine S i l t v  Sand 

Consistency 

VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY OENSE 
VERY DENSE 
VERY OENSE 

VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY OENSE 
VERY OENSE 
VERY DENSE 
VERY OENSE 
VERY DENSE 
HARD 
HARD 
VERY STIFF 
HARD 
VERY STIFF 
VERY DENSE 
VERY DENSE 

VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY STIFF 
VERY DENSE 
VERY STIFF 
VERY STIFF 
VERY STIFF 
VERY STIFF 
VERY STIFF 
DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
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TABLE 3.2 (Continued) 
CONTINENTAL GOLD CDRP, 

MT. MILLIGAN PROJECT KGB 
TAILINGS AREA C 

STANDARD PENETRATION TESTING - MAIN EMBANKMENT FOUNDATION 

Test Hole Depth Water Table Depth N=N60 ' (N)60S Cn ' (N1)60 S o i l  Descr ip t ion Consistency 
NO. ( f t )  (m) ( f t )  (m) ( B l o u s l f t )  (B lous l f t )  (B lous/ f t )  

C4-1 
C4-2 
C4-3 
C4-4 
C4-5 
C4-6 
c4-7 
C4-8 
C4-9 
C4-10 
C4-11 
C4-12 
C4-13 
C4-14 
C4-15 
C4-16 
C4-17 
C4-18 
C4-19 

C5-1 
C5-2 
C5-3 
C5-4 
C5-5 
C5-6 
C5-7 
C5-8 
C5-9 
C5-10 
C5-11 
C5-12 

C6-1 
No Sample 
C6-2 
C6-3 
C6-4 
C6-5 
C6-6 
C6-7 
C6-8 
C6-9 
C6-10 

69 
93 
99 

103 
165 

Refusal 
Refusal 

63 
Refusal 

81 
Refusal 
Refusal 

130 
Refusal 
Refusal 
Refusal 
Refusal 

92 
Refusal 

73 
81 

106 
141 
139 
120 
91 
56 
94 

126 
126 

Refusal 

17 
11 
57 

107 
Refusal 

173 
Refusal 
Refusal 

153 
Refusal 

114 
66 
99 

Sandy, s i l t y  t i l l  
Sandy, s i l t y  t i l l  
Sandy, s i l t y  t i l l  
Sandy. s i l t y  t i l l  
Sandy, s i l t y  t i l l  
S i l t v  sand & oravel 

VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 

sand'and gravgl 
Fine Sand 
Fine sand and gravel 
Fine sand . .. .- 
S i l t y  sand & gravel 
Sand and gravel 
S i l t y  sand & gravel 
S i l t y  sand & gravel 
Sand and gravel 
Sandy gravel 
S i l t y  sand 
Sand 
Sandy gravel 

Sandy T i l l  
Sandy T i  11 
Sandy T i l l  
sandy T i l l  
Sandy T i l l  
Sandy T i 1  l 
Sandy T i l l  
S i l t y  T i l l  
SanWGravel 
Sandy T i l l  
Sandy T i  l 1 

VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 

T i l l  

Ueathered Bedrock 

Sand 
Sand 
S i l t  

MEDIUM DENSE 
MEDIUM DENSE 
VERY DENSE 
VERY OENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 

S i l t  
Sand and S i l t  
Si l t /Sand 
 sand^ 
Sand 
Sand 
S i l t y  Sand 
Sand 
Sand 
Sand 

VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 

52 
62 

C6- 11 72 
C6-12 82 
No Sample 92 
C6-13 107 
C6-14 127 
C6-15 147 
C6-16 162 

~ e f u s i i  
Refusal 

VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 

Gravely Sand 
Sandy Grey T i l l  
Sandy Grey T i l l  
Sandy Grey T i l l  

. . . . . . - . 
Refusal 
Refusal 
Refusal 

I 
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TABLE 3.2 (Continued) 
CONTINENTAL GOLD CORP 

MT. MILLIGAN PROJECT 
TAILINGS AREA C 

STANDARD PENETRATION TESTING - SADDLE DAM FOUNDATION 

Test Hole Depth Water Table Depth N=N60 ' (N)60S ' C n  ' (N1160 ' S o i l  Descr ip t ion Consistency 
NO. ( f t )  (m) ( f t )  (m) ( B l o u s l f t )  (B lous l f t )  (BLous/ft) 

C7-1 5 1.5 33.8 10.3 55 61 1.39 85 S i l t y  T i l l  VERY DENSE 
C7-2 10.5 3.4 120 133 1.19 159 S i l t y  T i l l  VERY DENSE 
C7-3 15 4.6 169 188 1.07 201 S i l t y  T i l l  VERY DENSE 
C7-4 20 6.1 63 70 0.98 69 Clayey S i l t  t i l l  VERY DENSE 
C7-5 25 7.6 75 83 0.90 75 Clayey S i l t  t i l l  VERY DENSE 
No Sample 30 9.2 172 191 0.83 159 Til l/Weathered Bedrock VERY DENSE 

No Sample 
No Sample 
C8-1 
C8-2 
C8-3 
C8-4 
C8-5 
CS-6 
No Sample 
C8-7 

<1 Organics (peat) 
<1 Organics (peat) 

9 1.23 11 Organics (peat) 
28 1.19 33 Sand 

147 1 .07 157 Sand 
101 1.03 104 Sand 

Refusal S i l t  and Sand 
114 0.90 

Refusal 103 Sand S i l t y ,  very f i n e  Sand 
121 0.83 100 S i l t y ,  very f i n e  Sand 

VERY SOFT 
VERY SOFT 
MEDIUM DENSE 
DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 

NOTES: 

1. N=N60 i s  f i e l d  value measured u i t h  standard e a u i m n t  fsafetv  hamner u i t h  r m e  and w l l e v ) .  corrected f o r  60 Dercent rod enerov. . ~ ~~ - ~~~ - - - -  ~- ~~~~ ~- ~ ~ , -  ,~ ~ ~ 

. -- ~~ ,~~ ~.~~ - ~ r ~ ~ ~ ~ , . ,  -. 
2. (N)60S value i s  corrected t o  Terzaghi standard. 
3. Cn i s  the e f f e c t i v e  s t ress co r rec t ion  c o e f f i c i e n t .  
4. (N1)60 i s  the standard penetrat ion res is tance normalized to  a rod energy r a t i o  of 60 percent and an e f f e c t i v e  overburden pressure o f  100 kPa. 

For description of  energy correct ions see Seed, H.B., Tokimatsu, K., Harder, L.F., and Chung, R.M., " Inf luence of SPT Procedures i n  S o i l  L iqu i fac t ion  
Resistance Evaluations4', 1984, Report No. UCB/EERC-84/15. 
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TABLE 3.2 (Continued) 
CONTINENTAL GOLD CORP. 
MT. MILLIGAN PROJECT 

TAILINGS AREA C 

STANDARD PENETRATION TESTING - SWTH EMBANKMENT FWNDATION 

Test Hole Oepth Uater Table Depth N=N60 ' (N)60S ' Cn ' (N1)60 ' S o i l  Oescr ip t ion Consistency 
No. ( f t )  (in) ( f t )  (in) (BLous/ft) (Blows/f t)  (Blows/f t)  

- 

C9-6 
No Sample 

c10-1 
C10-2 
C10-3 
C10-4 
C10-5 
C10-6 
C10-7 
C10-8 
C10-9 
C10-10 
C10-11 
c10-12 
C10-13 

C l l - 1  
C11-2 
C l l - 3  
Cf1-4 
C l l - 5  
C l l - 6  
C l l - 7  
C l l - 8  

No Sample 
C12-1 
C12-2 
C12-3 
C12-4 
C12-5 
C12-6 
C12-7 
C12-8 
Cl2-9 

NOTES: 

16.9 5.2 18 
5 1 

132 
too 
64 

169 
140/6" 
140/5" 

Refusal 
Refusal 
Refusal 
Refusal 
Refusal 

16 
12 
8 

13 
27 
62 
81 
73 
40 
53 

Refusal 
Refusal 
Refusal 

29 
70 

157 
109 
68 

169 
Refusal 
Refusal 

65 
114 
117 
77 

Sandy/siLty t i l l  
Sandy/s i l ty  t i l l  
Grey s i l t y  t i l l  
Grey s i l t y  t i l l  
Grey s i l t y  t i l l  
Grey sandy t i l l  
Grey sandy t i  L L 

VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 

S i l t  and Sand 
S i l t ,  sane Clay 
S i l t ,  some Clay,Sand 
S i l t ,  s m  Clay,Sand 
S i l t y  Sand 
Sand, t race  Si l t .Gravel 
Sand and Gravel 
Sandy Gravel 
Gravel, some Sand 
Gravel, some Sand 
Ueathered Bedrock 
Ueathered Bedrock 
Ueathered Bedrock 

S i l t y  Sand 
Sandy T i  l l 
Sandy T i  l l 
Sandv T i l l  ~. .. , . . - -  
S i l t y l sandy  T i l l  
Si l ty/Sandy T i l l  
Ueathered Bedrock 
Ueathered Bedrock 

S i l t y  Sand 
S a w  T i l l  
Sandy T i l l  
Sandy T i l l  
s i  l ty/Sardy T i  I I 
Sil ty/Sandy T i l l  
S i l ty lSandy T i l l  
Silty/Sandy T i l l  
Si l ty/Sandy T i l l  

Refusal Ueathered Bedrock 

STIFF 
F l R M  
F I R M  
F I R M  
STIFF 
VERY DENSE 
VERY DENSE 
VERY DENSE 
DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 

MEDIUM DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 

1. N=N60 i s  f i e l d  value measured w i t h  standard equipnent (safety hamner w i t h  rope and pul ley),  corrected fo r  60 p r c e n t  rod energy. 
2. (N)60S value i s  corrected t o  Terraghi standard. 
3. Cn i s  the e f fec t i ve  s t ress co r rec t ion  c o e f f i c i e n t .  
4. (N1)60 i s  the  standard p n e t r a t i o n  resistance normalized t o  a rod energy r a t i o  o f  60 percent and an e f f e c t i v e  overburden pressure of 100 kPa. 

For descr ip t ion  of energy correct ions see Seed, H.B., Tokimatsu, K., Harder, L.F., and Chung, R.M., " In f luence o f  SPT Procedures i n  So i l  L iqu i fac t ion  
Resistance Evaluations", 1984. Report No. UCBIEERC-84/15. 
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TABLE 3.2 (Continued) 
CONTINENTAL GOLD CORP. 
nr. MILLIGAN PROJECT 

TAILINGS AREA C 

STANDARD PENETRATION TESTING - SWTH EMBANKMENT FWNDATlON 

Test Hole Depth Uater Table Depth N=N60 ' (N)60S I Cn (N1)60 " S o i l  Descr ip t ion 
NO. ( f t )  (m) ( f t )  (m) (Blows/f t)  (B lous/ f t )  (B lows l f t )  

Consistency 

16 
16 
52 
81 
43 
29 
34 
36 
23 
29 

Refusal 
Refusal 

13 
19 
32 
38 
36 
20 
49 
47 
56 

106 
Refusal 
Refusal 

Sandy T i  l l 
Sandy T i  l l 
Sandy T i l l  
Sandy T i l l  
Sand, some Gravel 
Sand, some Gravel 
Sand, some Gravel 
Sand, t race  Gravel 
S i l t y  Layer i n  Sand 
Sand 
Ueathered Bedrock 
Ueathered Bedrock 

S i l t ,  t race  Sand/Gravel 
S i l t ,  t race  Sand/Gravel 
Sand, sane Gravel 
Sand, s o m  Gravel 
Sand, s o m  Gravel 
sand, sane Gravel 
Coarse Sand and Gravel 
Sand, some Gravel 
Sandy/SiLty T i l l  
Sacdy/Si l ty T i l l  
Sandy/Si l ty T i l l  
T i l l  and Ueathered Bedrock Frass 

MEDIUM DENSE 
MEDIUM DENSE 
VERY DENSE 
VERY DENSE 
DENSE 
MEDIUM DENSE 
DENSE 
DENSE 
MEDIUM DENSE 
MEDIUM DENSE 
VERY DENSE 
VERY DENSE 

MEDIUM DENSE 
MEDIUM DENSE 
DENSE 
DENSE 
DENSE 
MEDIUM DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 

NOTES: 

1. N=N60 i s  f i e l d  value measured w i t h  standard equipnent (safety  hamner wi th  rope and p l l l e y ) ,  corrected f o r  60 percent rod energy. 
2. (N)60S value i s  corrected t o  Terzaghi standard. 
3. Cn i s  the e f fec t i ve  s t ress co r rec t ion  coe f f i c ien t .  
4. (N1160 i s  the standard penetrat ion res is tance normalized t o  a rod energy r a t i o  of 60 percent and an e f f e c t i v e  overburden pressure of 100 kPa. 

For descr ip t ion  of  energy correct ions see Seed, H.B., Takimatsu, K., Harder, L.F., ard Chung, R.M., " Inf luence of  SPT Procedures i n  S o i l  L iqu i fac t ion  
Resistance Evaluations", 1984, Report No. UCB/EERC-84/15. 
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TABLE 3.2 (Continued) 
CONTINENTAL GOLD CORP. 
MT. MILLIGAN PROJECT 

TAILINGS AREA C 

STANDARD PENETRATION TESTING - UATER STORAGE DAM FWNDATION 

Test Hole Depth Uater Table Depth N=N60 ' (N)60S ' Cn ' (N1)60 " S o i l  D e s c r i p t i o n  
NO. ( f t )  (m) ( f t )  (m) ( B l o u s l f t )  ( B l o u s l f t )  ( B l o u s l f t )  

Consistency 

USDl-1 
US01-2 
USDl-3 
USDl-4 
USO1-5 
USD1-6 
USD1-7 
USD1-8 
US01-9 
USD1-10 
USOl-11 
US91-12 
USCl-13 
USD1-14 
USOl-15 
USO1-16 
USD!-17 
USD1-18 
USD1-19 
USOI-20 
USD1-21 
No Sample 

US02-1 
USD2-2 
USD2-3 
USD2-4 
USO2-5 
USO2-6 
USO2-7 

US03-1 
USO3-2 
US03-3 
USD3-4 
USD3-5 
USD3-6 
USD3-7 

32 
18 
20 
14 
14 
13 
9 

12 
32 
30 
23 
21 
28 
33 
24 
29 
31 
33 
63 

Refusal 
48 

Refusal 

15 
28 
15 
36 
14 
36 
33 

150 
82 

115 
83 
64 
35 
41 

Sardy S i l t  
Sardy s i l t  
Sardy S i l t  
s a w  Si  l t  
Sardy S i l t  
Sand and S i l t  
S i l t ,  t r a c e  Clay  
S i l t y  Sand 
Very f i n e  Sand 
Very f i n e  Sand 
S i l t y  Sand 
S i l t y  Sand 
S i l t y  Sand 
s i l t y  Sand 
S i l t y  Sand 
F ine  Sand 
F ine Sand 
F ine Sand 
Sand and Gravel  
Sand, some S i l t  
Mediun Sand 
Weathered Bedrock 

Sand. t r a c e  S i l t  
Sand, t r a c e  S i l t  
Sand, t r a c e  S i l t  
G rave l l y  Sand 
Sand, t r a c e  S i l t  
Sand and Gravel  
Sand and Gravel  

Clay T i l l  
Clay T i l l  
Clay T i l l  
Clav T i l l  

DENSE 
nmlun DENSE 
MEDIUM DENSE 
MEDIUM DENSE 
MEDIUM DENSE 
MEDlUM DENSE 
nmwn DENSE 
MEDIUM OENSE 
OFNSF 

nmlun DENSE 
MEDIUM DENSE 
MEDIUM DENSE 
nEDIun DENSE 
DENSE 
MEDIUM DENSE 
MEDIUM DENSE 
DENSE 
OENSE 
VERY OENSE 
VERY OENSE 
VERY DENSE 
VERY DENSE 

MEDIUM OENSE 
MEDIUM DENSE 
MEDIUM DENSE 
DENSE 
MEDIUM DENSE 
DENSE 
DENSE 

VERY DENSE 
VERY DENSE 
VERY DENSE 
VERY DENSE 

~ a c u s t r i n e  Clay  and S i L t  HARD 
Lacus t r i ne  Clay  and S i l t  VERY STIFF 
Lacus t r i ne  Clav VERY STIFF 

NOTES: 

1. N=N60 i s  f i e l d  va lue measured w i t h  standard equipnent ( s a f e t y  h a m r  w i th  rope and pu l ley) ,  co r rec ted  f o r  60 percent rod energy. 
2. (N)60S va lue i s  cor rec ted t o  Terzaghi standard. 
3. Cn i s  t he  e f f e c t i v e  s t r e s s  c o r r e c t i o n  c o e f f i c i e n t .  
4. (N1)60 i s  t he  standard pene t ra t i on  res is tance normal ized t o  a r o d  energy r a t i o  o f  60 percent and an e f f e c t i v e  overburden pressure of 100 kPa. 

For d e s c r i p t i o n  o f  energy co r rec t i ons  see Seed, H.B., Tokimatsu, K., Harder, L.F., and Chung, R.M., " In f luence of SPT Procedures i n  S o i l  L i q u i f a c t i o n  
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TABLE 3.2 (Continued) 
CONTINENTAL GOLD CORP. 
MT. MlLLlGAN PROJECT 

TAILINGS AREA C 

STANDARD PENETRATION TESTING - MILLSITE FWNDATION 

Test Hole Depth Uater Table Depth N=N60 ' (N160S * Cn (N1)60 ' S a i l  Descr ip t ion Consistency 
NO. ( f t)  (m) ( f t )  (m) ( B l o u s l f t )  (BLous/ft) ( B l o u s l f t )  

CM3- 1 5 1.5 Below t e s t i n g  35 39 1.44 56 Sandy T i l l  VERY DENSE 
CM3-2 10 3.1 depth 110/6" Refusal S a d y  T i l l  VERY DENSE 

5 1.5 Below t e s t i n g  
10 3.1 depth 
15 4.6 

15 17 1.44 24 Oxidized T i l l  
130 144 1.23 178 S a n d y T i l l  
168 187 1.07 200 Sandy T i l l  

/ CM5-1 5 1.5 Belou t e s t i n g  136 151 1.44 217 Sandy T i l l  
depth 

MEDIUM DENSE 
VERY DENSE 
VERY DENSE 

VERY DENSE 

NOTES: 

1. N=N60 i s  f i e l d  value measured u i t h  standard equipnent (safety hamner wi th  rope and pul ley) ,  corrected for  60 percent rod energy. 
2. (N160S value i s  corrected t o  Terzaghi standard. 
3. Cn i s  the e f f e c t i v e  s t ress co r rec t ion  c o e f f i c i e n t .  
4. (N1)60 i s  the standard penetrat ion res is tance normalized t o  a rod energy r a t i o  of  60 percent and an e f f e c t i v e  overburden pressure of 100 kPa. 

For descr ip t ion of  energy correct ions see Seed. H.B., Tokimatsu, K., Harder, L.F., and Chung, R.M., "Inf luence of SPT Procedures i n  S o i l  L i q u i f a c t i o n  
Resistance Evaluations", 1984, Repart No. UCB/EERC-84/15. 



TABLE 3.3 

CONTINENTAL GOLD CORP 
MT. MILLIGAN PROJECT 

SUMMARY OF DRILL HOLE COORDINATES 

Drill Hole No. 

Main Embankment 

Saddle Dam 

South Embankment 

Easting 

20 674.0 
20 452.5 
20 454.7 
21 342.3 
21 161.9 
20 765.5 
21 976.9 
21 593.0 
21 595.3 
21 024.3 
21 025.0 
20 707.7 
20 514.9 
20 512.1 
20 123.4 
20 124.0 
20 118.9 

21 018.9 
21 024.7 
21 448.3 

22 917.7 
23 025.5 
22 825.0 
22 679.5 
22 593.1 
23 017.3 
23 320.0 
22 820.9 
22 787.8 
23 133.3 

Northing 

13 701.6 
13 513.4 
14 581.0 
14 481.9 
14 133.1 
13 845.1 
13 973.1 
15 002.0 
14 998.3 
14 381.6 
14 385.8 
14 251.6 
14 038.5 
14 036.3 
13 520.5 
13 515.4 
15 288.1 

12 706.5 
12 706.1 
11 585.1 

10 951.5 
10 808.2 
11 087.4 
10 805.1 
11 426.8 
11 112.9 
10 949.8 
10 882.7 
10 952.8 
11 107.0 

Elevation (m) 

1019.6 
1036.4 
976.0 

1029.9 
1025.8 
983.1 
989.6 

1041.4 
1041.4 
1014.1 
1014.1 
980.0 

1006.3 
1006.4 
1057.6 
1057.4 
968.8 

1075.9 
1075.7 
1037.4 

1007.3 
1017.9 
1011.4 
1005.1 
1064.4 
100 1.9 
1054.0 
1007.6 
1005.1 
999.9 



Drill Hole No. 

Water Storaee Dam 

KP91-WSD1 
KPY 1-WSD2-P1 
KPY 1-WSD2-P2 
KP91-WSD3 

Millsite 

TABLE 3.3 (Continued) 

Easting Northing Elevation (m) 

Note: - 

Elevations for the KP91 borehole series are measured at the top of the piezometers, except for the 
KPY 1-M holes which are measured at ground level. Elevations for the 90 borehole series are all 
measured at ground level. 



TABLE 5.1 

Piezometer Date 
Number (1991) 

Main Embankment 
C1-P1 April 10 
C1-P2 April 10 
C2-P1 April 10 
C2-P2 April 10 
C3-P1 April 10 
C4-P 1 April 10 
C4-P2 April 10 
C5-P1 April 10 
C5-P2 April 10 
C6-PI April 10 
90-695 February 28 

Saddle Dam 
C7-P1 April 10 
C7-P2 ~ & i l  10 
C8-P1 April 10 

CONTINENTAL GOLD CORP. 
MT. MILLIGAN PRO.IECT 

PIEZOMETER WATER LEVELS 
APRIL. 1991 

Static Water Level 
Depth Below 
Piezo Top 

(m) 

3.8 
1.8 

31.1 
21.4 
-2.6 
15.9 

24.7 
11.6 
8.9 
3.1 

11.3 
12.6 
1.0 

Elevation 
(m) 

1037.6 
1039.6 
983.0 
992.7 
98 1.4 
990.4 

1033.0 
1045.8 
959.9 
975.4 

1064.6 
1063.1 
1036.4 

Location of Piezo Tip 
Depth Material 

(m) 

Bedrock 
Sandy till 
Sandy till 
Lacustrine silt 
Sand and gravel 
Sand and gravel 
Sand and gravel 
Bedrock 
Sandy till 
Sand 
Lacustrine clay and silt 

10.7 Sandy till 
18.9 Bedrock 
13.9 Sand and silt 

Comments 

Static 
Approximately static 
Rising 
Static 
Fluctuating 
Static 
Dry 
Dropping 
Dropping 
Static 
Static 

Dropping 
Static 
Static 



TABLE 5.1 (Continued) 

Piezometer Date 
Number (1991) 

South Embankment 
C9-P1 April 10 
C10-P1 ~ $ 1  10 
C11-P1 April 10 
C12-P1 April 10 
C13-P1 April 10 
C14-P1 April 10 
90-676 March 3 
90-7 11 

Water Storage Dam 
WSD1-P1 March 10 
WSD2-P1 March 10 
WSD2-P2 March 10 
WSD2-P1 March 15 

Static Water Level 
Depth Below Location of Piezo Tip 
Piezo Top Elevation Depth Material 

(m) (m) (m) 

Bedrock 
Alluvium 
Silty sandy till 
Sandy till/alluvium 
Alluvium 
Alluvium 
Sandy till/alluvium 
Alluvium/bedrock 

3.4 1038.6 46.8 Alluviai sand 
11.9 Sand and gravel 
5.2 Alluvial sand 

1.1 1059.2 13.6 Weathered bedrock 

Comments 

Rising 
Static 
Dropping slightly 
Static 
Static 
Static 
Static 
No reading 

Dropping 
Frozen 
Frozen 
Dropping 



TABLE 6.1 

Material Tvoe 

CONTINENTAL GOLD CORP. 

MT. MILLIGAN PROJECT 

TAILINGS AREA C 

TYPICAL PERMEABILITY VALUES FOR VARIOUS MATERIALS 

FROM PACKER AND PIEZOMETER TESTS 

Main Embankment 

Surficial SandylSilty Till 

Alluvial Sand and Gravels 

Lacustrine Clay and Silt 

Sandy/Gravelly Lenses in Lacustrine Unit 

Basal Till 

Bedrock 

Saddle Dam 

Bedrock 

South Embankment 

Surficial SiltyISandy Till 

Glacio-fluvial Sand and Gravel 

Sandy Basal Till 

Bedrock 

Tvoical Ranee of Permeabilitv Values 

(cmls) 



CONTINENTAL GOLD CORP. 
MT. MILLIGAN PROJECT 

Hole 
Sample Depth 

(ft) (4 

Main Embankment 
C2-1 

SUMMARY OF LABORATORY INDEX TESTS - INDIVIDUAL SAMPLES 

Moisture Atterberg Limits(%) 
Content LL PL PI 

12.1 
10.3 21.0 13.4 7.6 
10.3 
13.5 
13.0 Non-Plastic 
15.3 
24.5 25.3 19.1 6.2 
23.3 28.5 22.1 6.4 

8.3 
12.4 Non-Plastic 
12.5 
12.3 26.0 16.3 9.7 
8.5 18.4 17.1 1.3 

13.9 
11.7 17.0 15.7 1.3 
13.7 
11.4 

Gradation 
+5mm 5mm to 0.074mm to 

0.074mm 0.002mm 
(%Gravel) (%Sand) (%Silt) 

Soil Description 

Sandy till 
Sandy till 
Sandy till 
Sand 
Sand 
Sand 
Silt 
Lacustrine silt and 
clay 
Lacustrine silt and 
clay 
Sand and gravel 
Sand and gravel 
Silty till 
Silty till 
Sand and gravel 
Sand and gravel 
Sand and gravel 
Sand and gravel 
Sand and gravel 



TABLE 7.1 (Continued) 

SUMMARY OF LABORATORY INDEX TESTS - COMPOSITE SAMPLES 

Moisture Atterberg Limits(%) Gradation 
Sample Sample Depth Content LL PL PI +5mm 5mm to 0.074mm -0.002mm Soil Description 
No. Location (ft) ( d  (%) 0.074mm 0.002mm 

(%Gravel) (%Sand) (%Silt) (%Clay) 

Main Embankment (Continued) 
C11 KP9 1-C1 10 - 16.5 3.1 - 5.0 
C12 KP9 1-C5 5 - 11.5 1.5 - 3.5 
C13 KP91-C5 25 - 36.5 7.6 - 11.1 
C16 KP91-C6 17 -23.5 5.2 - 7.2 
C17 KP91-C6 62 - 73.5 18.9 - 22.4 
C23 TPC91-12,17,18 Near Surface 
C24 TPC91-13,14,16 Near Surface 
C25 TPC91-3,5,10 Near Surface 

TPC91-20 0 - 12 0 -  37 
TPC91-22 0 - 16 0 - 4.9 
TPC9 1-23 1 -  7 0 - 2.1 
TPC91-23 7 - 10.5 2.1 - 3.4 
TPC91-24 0 - 16 0 - 4.9 
TPC91-24 16 - 17 4.9 - 5.2 
TPC91-28 0 - 5 0 -  1.5 
TPC91-28 5 - 15 1.5 - 4.6 
TPC91-32 8 - 12.5 2.4 - 3.8 
TPC91-25,26,27 > 5 > 1.5 
TPC91-29,30,31 Near Surface 

11.0 5.3 
12.0 7.3 
11.9 6.6 
15.9 8.2 
Non-Plastic 
12.9 1.4 
12.7 0.7 
18.7 9.4 

Sandy till 
Sandy till 
Sandy till 
Silty alluvium 
Sandy alluvium 
Sandy till 
Sandy till 
Lacustrine silt and 
clay 
Alluvial sand and silt 
Sandy alluvium 
Sandy alluvium 
Sand and gravel 
Alluvial sand 
Sand and gravel 
Sand and gravel 
Alluvial sand 
Sand and gravel 
Silty sandy till 
Silty sandy till 

Saddle Dam 
C14 KP91-C7 5 - 16.5 1.5 - 5.0 9.3 22.3 12.5 9.8 30 35 26 9 Sandy till 
C15 KP9147 20 -26.5 6.1 - 8.1 9.8 21.5 11.6 9.9 7 34 41 18 Silty till 
C3 3 W91-C8 18 -29.5 5.5 - 9.0 16 59 22 3 Sandy alluvium 
C34 KP91-C8 43-44.5 13.1-13.6 4 85 8 3 Sand 
C35 KP91-C8 53 - 54.5 16.2 - 16.6 4 53 39 4 Sandy alluvium 
C58 TPC9 1-35 to 39 > 5 >1.5 9.1 19.1 15.4 3.8 16 42 34 8 Silty sandy till 
C59 TPC91-33 to 40 Near Surface 10.3 Non-Plastic 23 42 31 4 Silty sandy till 



TABLE 7.1 (Continued) 

SUMMARY OF LABORATORY INDEX TESTS - COMPOSITE SAMPLES 

Moisture Atterberg Limits(%) Gradation 
Sample Sample Depth Content LL PL PI +5mm 5mm to 0.074mm 
No. Location (ft) (d (%I 

South Embankment 
C18 KP91-C9 

Water Storaee Dam 
C26 KP91-WSD1 50 - 11.5 1.5 - 3.5 19.7 
C27 KP91-WSD1 70 - 81.5 21.3 -24.8 15.7 
C28 KP91-WSD1110 421.5 33.5 - 37.0 
C29 KP91-WSD2 7 - 18.5 2.1 - 5.6 25.9 
C30 KP91-WSD2 22 - 38.5 6.7 - 11.7 
C3 1 KP91-WSD3 6 - 12.5 1.8 - 3.8 11.2 
C32 KP91-WSD3 36 - 37.5 11.0 - 11.4 25.0 

Millsite 
C10 KPCM-I to 5 Near Surface 9.9 

(Pad) 

19.2 14.3 4.9 
19.3 13.7 5.6 

Non-Plastic 
20.2 14.5 5.7 
23.3 14.3 9.0 

21.8 15.5 6.3 

Non-Plastic 

Non-Plastic 
Non-Plastic 

Non-Plastic 

26.3 15.3 11.0 
42.2 19.1 23.9 

-0.002mm Soil Description 

Sandy till 
Sandy silt 
Sandy alluvium 
Sandy till 
Silty till 
Sand and gravel 
Sand and gravel 
Sand and gravel 
Sandy till 
Sandy till 
Sandy alluvium 
Sandy alluvium 
Sandy alluvium 
Sandy alluvium 
Sandy alluvium 
Gravelly till 

Silt 
Silty sand 
Sand 
Silty sand 
Sand, some gravel 
Silty sandy till 
Clayey silt 

Sandy till 



TABLE 7.2 

Sample No. Sample Location 

Main Embankment - 

C23 

C24 

C25 

C56 

C57 

Saddle Dam 

C58 

C59 

Millsite 

C10 TPCM-1 to 5 (Pad) 

CONTINENTAL GOLD CORP. 

MT. MILLIGAN PROJECT 

SUMMARY OF MODIFIED PROCTOR COMPACTION TESTS 

Natural Moisture 

Content (%) 

Optimum Moisture 

Content (7%) 

Maximum Dry 

Density (kg/m3) 

2238 

2280 

1845 

2246 

2214 

2258 

2165 

2108 

Material 

Sandy till 

Sandy till 

Lacustrine silt and clay 

Silty sandy till 

Silty sandy till 

Silty sandy till 

Silty sandy till 

Sandy till 



KNIGHT AND PIESOLD LIMITED 
CONSULTING ENGINEERS - VANCOUVER. 8.C. 

CONTINENTAL GOLD CORP. 

arr,csro KJB/RNK/HPU MT. MILLIGAN PROJECT 

GEOTECHNICAL INVESTIGATIONS 
TAILINGS AREA C 

PLAN 

DATE APRIL 22.1 991 1 SCALE PS SHOWN I DRG. NO. 1673.002 



E E ~ E R E N C E  DRAWINGS RNIS~ONS I DATE APR. 22, 1991 SCALE AS SHOWN / DRG NO 1673.003 I REVISIONS 



LEGEND: 

90-685 

I lo ,7 Report on Phose 1 geotechmcd 

+ F-B:,"- I to 17 
/nvest;gations for Area C 

+ P91-B59 

1 
Condemnation dn7l ho/c 

Southeast 

Geolooic contac& NOTES 

Static water level measured in piemmeter - - - Appro.ri>note 
1. Vertical scale exaggerated 5x for all sections 

0 2' Dia. PVC Piemmeter with completion zone - +- -, Assumed 2. b k  = Permeability from wlrefine pocker test 
Wireline pocker test htervol 

Ground surface k = Preliminary perrneobill'ty calculated from head test ' " 
conducted in piemmeter I ~ , , m  - Bedrock surface 

4. k~cp = Permeability from lob Air Ently Permeometer test ' 

i 
8 
I 
4 

North west 

3 -- -k . - - 

P L 1 1 
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2 0  10 0 2 0  40 60  8 0  100 Metres 
Vertical Scole 

100 0 700 200 300 400 500Met res  
Scale 

KNIGHT AND PIESOLD LIMITED 
CONSULTING ENGINEERS - VAYCOUVER, B.C. 

CONTINENTAL GOLD CORP. 

DESIGNED KDE MT. MlLLlGAN PROJECT 
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DrSC" F 7 O N  I R P  1 D A E  I OESCRIPTION I W P Q O M D  I RW / DATE / DESCRIPTIOV 1 W P R O W I  APPROVED )!~d 

TAILINGS AREA c 
SADDLE DAM 

PLAN AND SECTIONS 
REFERENCE DRAWIYGS RW~SIONS REVISIONS 1 DATE APR. 22, 1991 1 SCALE A S S H O W N  / DRG NO 1673.004 / RN. 0 



I 0 I ~ ~ ~ . 2 2 , 1 9 9 1 1  ISSUED FOR PRELIMINARY DESIGN / / J&  
7C NO DESCi,PllON R W  ME DESCRIPTION W P R O M D  REV DATE DESCRIPTION APPROVED 

REFERENCE DR4h"NGS R M S i O N S  R N i S l O N S  

1 

Repod on Phase II Geotechnical : lnvestiqat;ons lor Area C 

1 
1997 5;tr /nvestiqotion Pmgrom 

SO 0 
Scale 

KNIGHT AND PIESOLD LIMITED 
CONSULTING E~GINEERS - VANCOUVER. B c CONTINENTAL GOLD CORP. 

DEslCNEo MOG MT. MILLIGAN PROJECT 
DWWN BMc GEOTECHNICAL INVESTIGATIONS 
CHECKED d~ & TAILINGS AREA C 
APPROMD Z J ~  SOUTH EMBANKMENT 

I 
DATE APR. 22, 199 1 1 SCALE AS SHOWN DRG NO 1673.005 / R E V  o / 



980 -- sEcnoN I 

NOTES 

I. Vertical scale of Section 1 exaggerated 5 times. 

2. All test pits (ie. JP9O-WSD?) ore approximote/y 7m deep. 

3. 'AEP = Permeabi l i~  from loborotoly Air Ently Permeomeler test 

P Stotic woter level in open borehole 
(estimated from drJling conditions) 

L Stotic water level measured in piezometer 

i Piezometer completion zone 

f TP9O-1i'SDI to WSD5 Report on Phase .IT Geotechnicc 
Investigations For Area C 

KP9 I - IVSD 7 to WSD3 799 7 Site In vestlqot;on Progran 

- - Approximote 

?  ̂ Assumed 

0 A P R . 2 2 , 1 9 9 1  ISSUED F O R  P R E L I M I N A R Y  DESIGN 
=C NO DESC?PTlON R m .  DATE OESCRlPTlON PPPQOVED REV. 1 DATE OESCRlPnON WPROVED 

REFERENCE DRAWINGS I R M S I O N S  R M S I O N S  

Ground surface 

- 1 1 ~ , 1 ~  Bedrock surfoce I 
i 
! 

SO 0 700 200  I 300 Metres [ 
Scale 4 U 11 3 - -  --I - 

e 

KNIGHT AND PIESOI-D LIMITED 
CONSULTING ENGINEERS - VANCOUVER. B.C. 

CONTINENTAL GOLD CORP. 

DrslcNEo MDG MT. MlLLlGAN PROJECT 
Q OR4WN W$..fde& 

h J. B E I U W C R  
GEOTECHNICAL INVESTIGATIONS 

CHECKED t , ~  TAILINGS AREA C 

.... 
WATER STORAGE DAM 

WPROYED Kj 6 PLAN AND SECTIONS 
DATE APRIL 22, 1991  / SCALE AS SHOWN / DRG. NO. 1673.006 1 R .  0 
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Southeost 
7020 7 

1 * 

Southeast Northwesf 

I 

SEC77ON h L ONG/n/D/NAL SECnON ALONG L/MESTONE CREEK VAL LEY 

0 APR.22,1991 ISSUED F O R  P R E L I M I N A R Y  DESIGN 
DQG NO DESCR PTiON R I DATE DESCRlPnON 

C 
I W P R O M D  RW D A E  DESCRlPnON @PROVED 

I REFERENCE DRAWINGS I R M S I O N S  I R N l S l O N S  

LEGEND 

p Sfot~c wafer level In open borehole 
festmoted from drilhng condltlonsl 

1 Static water level meosured in piezometer 

0 2' Dio. PVC Piezometer with completion zone 

b U'liellne packer fest intervol 

Geofooic contocfs; 

/ - _ -  Approximate 

-?- ? ' Assumed 

Ground surface 

- - - ~ ~ ~ i  - Bedrock surfoce 

I .  Ve.*icol scole exoggerafed 5x for aN sections 

2. )* = Permeability from wireline packer test 

3. l ] k  = Preliminary perrneobifity calculated from heod test 
conducted in piezometer 

4 b = Permeobifiiy from lab Air Fnfry Permeomefer fest 

100 0 100 200 300 400 500 600 Metres 
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Vertical Scale 

KNIGHT AND PIESOLD LIMITED 
CONSULTING ENGINEERS - VANCOUVER, B.C. - CONTINENTAL GOLD CORP. 

DEslcnEo MDG ,&??. 
.*/---,l,\ MT. MlLLlGAN PROJECT 

DWWN K A L a h o d a  
GEOTECHNICAL INVESTIGATIONS 

TAILINGS AREA C 
MAIN EMBANKMENT SECTIONS 



Southeast % 3 Northwest 
1 0 8 0 ~ ~ $  @l 

Northeast 

1 
7000 

z 
2 8 980 

2 
M 

960 

.L Static water level measured in piemmeter 

0 2" Dia. PVC Piezometer with compklion zone 

Widine packer test hterval 

Geoloaic contacts: 

- - - - Appmximate 

4- ?- - Assumed 

Gmund surface - - Bedmck surfoce 

lwEi 

1. Verticaf scofe exaggemted 5x for all sections 

2. bk = Permeability from wireline packer test 

k = Prehminory permeabifity colcufated fmm head test " conducted in p;ezometer 

4. k m  = PenneabiMy fmm lab Air Entry Penneameter test 
f 

SEC77ON 1673.005 
SOUM EMHNKMENT 

G 
Southeast 4 I North west 

1 
100 0 100 200 300 400 500 600 Metres ! 

Honk Scale I 
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i 

KNIGHT AND PIESOLD LIMITED 
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CONTINENTAL GOLD CORP. 

WGNW MDG/KDE MT. MILLIGAN PROJECT 
DRAWN AIALahoda 

GEOTECHNICAL INVESIGATIONS 
W E W ~  flfle TAILINGS AREA C 

SECTIONS 
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SAND 

. a .  
. . .. . . . . .  . . . . . . . .. - . . . .  . .  

,NIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

GRAVEL 

O O h  

SYMBOLS AND TERMS USED IN THE REPORTS 

ORGANIC 
SOIL' 

dr rrr 

The symbols may be combined to denote various soi/ combinations, the predominant soil 
, being heavier. 

TERM RANGE 

Pace 0 - 10% 
Some lo - 20% 

ie. CLA Y - silty, trace sand 

means : Clay soil with 20% to 35% silt 
und 0% to 10% sand 

-- - - 

DENSITY OF SANDS AND GRAVELS - 

- - 

CL ASSIFICAT/ON BY PARTICLE SIZE 

Boulder Over 8" 
Cobble 3" - 8" 
Gravel - 

Course 3/4"-3" 
Fine # 4  - 3 / 4 "  

Sand - 
. Course # 4  - # l o  

Medium # l o  - #40 
Fine # 4 0  - #ZOO , 

Silt # 200 - K 0.002 mm 
Clay Fther thon 0.002 mm 

NO TE 
Sieve sizes shown ore US. sfundurd 

DESCW TI VE TERM REL A TI VE DENS/ TY STANDARD PEN€ TRATlON EST '  

Very loose 0 - / 5 %  0 - 4 Blows per foot 

Loose l5 - 35% 4 - lo Blows per foot  

Medium dense 35 - 65% /O - 30 Blows per foot 

Dense 65 - 85% 30 - 50 Blows per foo t  

Very dense 85 - l oo% Over 50 Blows per foot 

CONSIS TEIVCY OF CL A YS AND SILTS 
UNCONFlNED COMPRESSIVE N VA L UE STANDARD 

DESCRPTIVE TERM STRENG TH - TONS/SQ. F T: PENE TRA TlON T'EST REMARKS 

Very soft Less than 0.25 Less than 2 Can penetrate with 
fist 

f i rm 

Stiff 

Very sti f f  

can indent with 

4 -  8 Can penetrate with 
thumb 

8 -  /5 Can indent with 
thumb 

l 5  - 30 Can indent with 
thumb - nail 

- 

- 

fist 

Hard 4.0 and greater Greater than 3 0  Cannot indent 
NO TES thumb - nail 

, l .  Relative density determined by standard loboratory tests 

with 1 1 2. 
N Volue - b/ows/ft. of a l 4 0  16. humtier fulling 3Oin. on a Zin. 0. D. sphf spoon 



KNIGHT AND PIESOLD LTD. 
CONSULTING EN(3INEERS TEST PIT LOG 

SHEET / of / 
PROJECT ' ' - 7 -  ' (C- PROJECT NO, / A  7 3  

NOTES 
Groundwa t or level, 
difflculty In dlgg- 
ing , equipment 
used, etc . 

I GROUND ELEVATION ,- 

LOGGED BY .=I 

DESCRIPTION AND CLASSIFICATION 

jln) 
OF MATERIAL 



-- 

TEST PIT NO. 
KNIGHT AND PIESOLD LTD. 

CONSULTING EN(31NEERS TEST PIT LOG 
- 

/ T#IL/IJC;I #RE# C PROJECT NO. 16 7 3 

NOTES 
Groundwater level, 
difficulty In dlgg- 
ing , equipment 
used, etc . 

DEPTH I GRAPHIC 

DESCRIPTION AND. CLASSIFICATION 

OF MATERIAL 



I LOGGED BY . .  

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

NOTES 
Groundwa t or level, 
difficulty In digg- 
ing , equipment 
used, etc . 

- -- 

DEPTH I GRAPHIC 

TEST PIT LOG 

LOG 

TEST PIT No. 

rpcq - 3 
SHEET / of / 

PROJECT Y l l ~  ~ I L L I G I N -  ~ # I L / R / & s  A!EH C 
LOCATION OF TEST PITSOUTM OF LMT CIP5J 4 h  H Mm 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

PROJECT NO. 1 6 7 3  
GROUND ELEVATION 



TEST PIT NO. 
KNIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS TEST PIT LOG - 7 p ~ q /  - 7 
SHEET of / 

NOTES 
Groundnot or level, 
difficulty In digg- 
ing , equipment 
used, etc . 

DEPTH I GRAPHIC 1 LOG 
DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



NOTES 
Groundwater level, 
difficulty In digg- 
ing , equipment 
used, etc . 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



I KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT LOG I TEST PIT NO. 

PC91-6 

( PROJECT f l l f l 9  I PROJECT No.- 

.OCATlON OF TEST PIT d &A &% o/r # h ~ r d )  GROUND ELEVATION 
4 

DATE &d !!9 /  I LOGGED BY KG6 
NOTES 

Groundwater level, 
diff~cu~ty m d~gg-  
ing , equipment 
used, etc . 

DEPTH I GRAPHIC 

124 + 't- 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



( PROJECT -I A , I , / I ; ~ ~ ~   PROJECT NO. 1673 u 

NOTES 
Groundwater kvd, 
difficulty In dlgg- 
lng , equipment 
used, etc . 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



TEST PIT No. 
KNIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS TEST PIT LOG 7-1~91 -8 
SHEET I of 1 

I 

( PROJECT (PROJECT NO. 1673 

DATE h k  8/31 
NOTES 

Groundwater level, 
difficulty in digg- 
ing , equipment 
used, etc . 

DEPTH I GRAPHIC 

(#+) LOG 

1 LOGGED BY 166 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



NOTES 
Groundwater level, 
difficulty in dlgg- 
ing , equipment 
used, etc . 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



I KNIGHT AND PIESOLO LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

TEST PIT No. 

DATE IYbrzk 8/41 
NOTES 

Groundwo t er level, 
difficulty in dlgg- 
ing , equipment 
used, etc . 

DEPTH I GRAPHIC 

DESCRIPTION AND CLASSIFICATION 

OF  MATERIAL 



TEST PIT NO. 
{NIGHT AND PIESOLD LTD. TEST PIT LOG ~ p c  91 - II CONSULTINO ENGINE€ RS 

SHEET I of 1 

DROJECT /W iYIilr&fi PROJECT NO. %73 I X A T I O N  OF TEST PIT E d  M'%-cl GROUND ELEVATION 

NOTES 
Groundua tor level, 
difficulty h, digg- 
Ing , equlprnenf 
used, etc . 

DEPTH I oAnPHlC 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



NOTES 
Groundwolet level, 
difflculty In dlgg- 
Ing , equipment 
lsed , etc . 

DEPTH I GRAPHIC 
* 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

TEST PIT NO. 
KNIGIST AND PIESOLD LTD. TEST PIT LOG ~ P C  71- 12 CONSULTING ENGINEERS SHEET I of I 

1 

- 

b 

I 

SILTY TILL 



TEST PIT NO. 
KNIGHT AND PIESOLD LTD. TEST PIT LOG - TC 91 - 13 CONSULT IN@ ENGINEERS SHEET of l 

I 

1 LOGGED BY 
I 

NOTES 
Groundwater level, 
difficu~ty m digv- 
lng , equipment 
used, etc . 

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



I 

(NIGHT AND PIESOLD LTD. 
CONSULTINO ENGINEERS TEST PIT LOG I TEST PIT NO. 

-TPC91-/ J 

3ROJECT fW ~i~~~~~ PROJECT NO. 16'3 

ATE A LOOOED BY Id&% 

NOTES 
3roundwo t er level, 
fifflculty In digg- 
ng , equipment 
198d) @)c . 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



roundno t er level, 
fflculty In digg- 
19 , equipment 
sed , etc . 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



TEST rPlT'  NO. 
KNIGHT AND PIESOLD LTD. 

CONSULTING .ENGINEERS TEST PIT LOG PC 91 - 16 
SHEET r of r . 

PROJECT I PROJECT No. 1673 
LOCATION OF TEST PIT W b  oh C&md ~ C S  &d K P 4 1 f I  GROUND ELEVATION 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used, ate r 

DEPTH I GRAPHIC 

CW 
LOG 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



1 LOGGED BY 

(NIGHT AND PIESOLD LTD. 
CONSULTING *ENGINEERS 

NOTES 
Groundwater level, 
difficulty In digg- 
Ing , equipment 
U S O ~ ,  O ~ C  . 

TEST PIT LOG 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

TEST 4PIT'No. / 
TPC 91 - 17 

SHEET 1 of 1 

DEPTH 

(F+ 

Grey, loo* stnod. dm%, tine- m i ~ d  S W D  ~d SILT w;4h 
$me CLAV md GRAVEL. 7ra.ltl i s  $kc m e  QS abo\r.  3 
Cohmiue , as a b o e ,  slighIlv mob+ Prah +6', .dt~mkcd 
b e I ~  6 Poorly d e d ,  well grfic(cd. 

GRAPHIC 
LOG 

Very dense CLAY TILL 
h 



NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
U S O ~ ,  O ~ C  . 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

DEPTH I GRAPHIC 

TEST iPlT ' NO. 
TPC 91- I8 

SHEET I of I 

1 LOGGED BY 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

PROJECT M+ Mdlism 
LOCATION OF T E S T  PIT 1 

PROJECT No. 16-73 

GROUND ELEVATION 



C- 
TEST 4PIT' No. 

KNIGHT AND PIESOLO LTD. 
CONSULTING ENGINEERS TEST PIT LOG T C ~ I - 1 9  

SHEET 1 of I 
i 

%sy dtak3, 

?nept F o r  



KNIGHT AND PIESOLD LTD. 
CONSULTING .ENGINEERS TEST PIT LOG 

PROJECT M+ m>~n 1 PROJECT NO. 16-73 

LOCATION OF TEST PIT N P X ~  Y P ~ J -  ca & A t  (GROUND ELEVATION 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used , etc . 

DEPTH ' 1 GRAPHIC 

CW 
LOG 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



TEST r PIT ' NO* 
KNIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS TEST PIT LOG TK 7 / 4 1  
SHEET ( of / 

-- 

PROJECT No. 1673 

LOCATION OF TEST PIT U P ~ J  YP9I0C2 a d 0  GROUNO ELEVATION 

NOTES 
Groundwater level, 
difflculty in digg- 
ing , equlprnent 
used e t ~  . 

DEPTH I GRAPHIC 
LOG (w 

1 LOGGED BY m, 

DESCRIPTION AN0 CLASSIFICATION 

OF MATERIAL 



PROJECT No. 1673 

LOCATION OF TEST PIT Alow ~ 1 3 s  Xi// M 4bd GROUND ELEVATION 
DATE /%ch 12/91 , 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used, etc . 

DEPTH I OAAPHIC 

I 

I 

TEST PIT LOG 
1 - 

Ccl) 
LOG 

TEST .tPIT NO. 

T P C ~ I  - 2 2  
SHEET I of l 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



TEST 4PIT ' NO, 
KNIGHT AND PIESOLO LTD. TEST PIT LOG TPC 91-23 CONSULTING ENGINEERS 1 . SHEET r ot 1 

fil+ f l ,  I PROJECT jl/$c;~;n PROJECT NO. k7.3 

LOCATION OF TEST PIT loom &H. Cr91-C3 GROUND ELEVATION 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
U S O ~  ,  at^ r 

DEPTH I GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



! 

KNIGHT AND PIESOLD LTD. TEST *PIT' No. 

CONSULTING ENGINEERS TEST PIT LOG JR?l1-2Y 
SHEET r o f f  

PROJECT MC M h q o n  PROJECT NO. 1673 
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I TEST 4PIT' NO. 
KNIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS TEST PIT LOG TPC 91-2s 
SHEET I of 

PROJECT /NC El,.//,.qcn (PROJECT NO. /6 73 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
usad etc , 

DEPTH I GRAPHIC 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



I TEST 4PIT ' NO. 
(NIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS TEST PIT LOG 7 ~ ~ 9 1 - 2 6  1 
SHEET ( of 

1 LOGGED BY a@- 
NOTES 

Sroundwater level, 
lifficulty in digg- 
ng , equipment 
134ld, etc . 

DEPTH I GRAPHIC 

(w LOG 
DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 
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1 

TEST P I T '  NO. 
KNIGHT AND PIESOLD LTD. 

CONSULTINO ENGINEERS TEST PIT LOG TPC 91-27 
1 .  SHEET of 

I 
-- 

PROJECT NO.- 

LOCATION OF TEST PIT @ MA cizld ~ A W A  k?'9/-lS 96-685. GROUND ELEVATION 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used , atc . 

Mod. dlk$,hJ. 

[f I., LOG 
DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



I TE9T ,PlT'No. I KNIGHT AND PIESOLD LTD. 
CONSULTING 8ENGINEERS TEST PIT LOG TPC 91-a 

SHEET ( of ( 

I PROJECT No. 1673 

LOCATION OF T E S T  PIT ofi fqp ,I! - 1 ,  41-S. GROUND ELEVATION 

NOTES 
Groundwater level, 
difficulty In digg- 
ing , equipment 
used, etc . 

Hale d l s  

DEPTH I GRAPHIC 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



KNIGHT AND PIESOLD LTD. 
CONSULTINO ENGINEERS I TEST PIT LOG I TEST $PITa NO, 

TPC 91 - 24 
I I  SHEET I of I 

PROJECT 4 f i i l h ~ ~ f i  PROJECT NO. 1673 

LOCATION OF TEST PIT 5E d 7R q l - d ?  GROUND ELEVATION 

NOTES 
Groundwater level, 
difficulty In digg- 
ing , equipment 
~ 8 d d  8 O ~ C  r 

DEPTH I Gf?APHIC 
1 LOGGED BY I(GR* 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used, etc , 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

I 

TEST PIT LOG 
/ .  

TEST $PIT' No, 
7PC 4/- 30 
SHEET ( of 1 

PROJECT 14- MJimfi 

LOCATION OF TEST PIT EG$ Tpc9,- 29 
PROJECT No. 173 
GROUND ELEVATION 



DATE /%vii A /3/9 I, 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
uaod , ate , 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

L 

I TEST *PIT' NO, 
KNIGHT AND PIESOLD LTD. TEST PIT LOG TPC 41 -31  CONSULTING ENGINEERS 

1 .  SHEET 1 of 1 

- 



-- 

NOTES 
Groundwater level, 
jifticuity In digg- 
Ing , equipment 
J S O ~  , @ t ~  . 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



(NIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS I TEST PIT LOG I TEST .*PIT' NO. 

I LOGGED BY 
-- 

NOTES 
;roundwater level, 
iifflculty in digg- 
ng , equipment 
rsed , etc . 

DEPTH I GRAPHIC 

C w  LOG 
DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



(NIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

1 LOGGED BY %a 
NOTES 

Groundwater level, 
difficulty in digg- 
ing , equipment 
13dd O ~ C  . 

DEPTH 

I41 

I 

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS I TEST PIT LOG I TEST +PIT:No, , 

7PC91-3s I 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used, etc . 

DEPTH I GRAPHIC 

(41 
LOG 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



(NIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS ' 

TEST PIT LOG 
TEST *PIT(No. 1 I sump , 

' 

-0CATION OF TEST PIT 4 5 ~  S f b m  7 P C O l -  36 1 GROUND ELEVATION 

NOTES 
Sroundwater level, 
lifflculty in digg- 
ing , equipment 
~ ~ e d ,  etc . 

DEPTH I GRAPHIC 
LOG 

b 

LOGGED BY Ka- - 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



(NIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 1 TEST PIT LOG I TEST +PIT' NO. 

7E  91-36' 

~ROJECT ~f D'klliqcfl (PROJECT NO. 

.OCATION OF TEST PIT @ x ~  aloz  H d w -  6 a L  CW~W -do GROUND ELEVATION I LOGGED BY L, 
NOTES 

jroundwater level, 
lifflculty in digg- 
ng , equipment 
136d , OtC . 

DEPTH 

(Ct 1 

-- 

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIF CATION 

OF MATERIAL 



(NIGHT AND PIESOLD LTD. 
CONSULTING .ENGINEERS 

* 

TEST PIT LOG 

KNIGHT AND PIESOLD LTD. 
CONSIJI TINC CNt?lMCEPt! 

I TEST 4PIT: No, 
*C q/-37 

I  SHEET 1' of I 

DROJECT MI. hfilliqun PROJECT No. 1673 

LOCATION OF TEST PIT 6 h  c n  Ht~+k kL &t$s Rwd. GROUND ELEVATION 

LOGGED BY K66 

TEST PIT I OG 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used , etc . 

TEST +PIT: NO, 
TW 4 I -,?A 

DEPTH I GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

%q , &X 5k.T Cl  AY lo& 5 0 4  SAAIOD, GRAVEL, 
R d $  a 8 )  , 5- h t 4  hlL C/Ybp A{ 

h$m*G / b h h  fob 7 /I& sc/clj+ ) eoraufud -- 
tool d k b c / C  C v 3 =  , Pm+ S O & ~  

9 uH// 
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TEST +PIT'!oo 
(NIGHT AND PIESOLD LTD. TEST PIT LOG WSI- 39 CONSULTING ENGINEERS 

SHEET $ 1  of I 

PROJECT 133f fil i l l i f i ~ n  PROJECT NO. 1673 

LOCATION OF TEST PIT 300n ehb0 tadA GROUND ELEVATION 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used , etc . 

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used, etc . 

-- 

DEPTH I GRAPHIC ' 

LOGGED BY 

DESCRIPTION AND CLASSIFICATION 

O F  MATERIAL 



I. TEST PIT No. 
KNIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS TEST PIT LOG 

I PROJECT No. 1673 

JCATION OF TEST PIT Arc0 C h;&ik : /&P Cm/ GROUND ELEVATION 

DATE . f l ~ e A  3 
I 

1 177 / 
NOTES 

Groundwater Ievd, 
difficulty in dlgg- 
ing , equipment 
used, etc . 

DEPTH GRAPHIC 
LO (3 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 
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TEST PIT NO. 1 
KNIGHT AND PIESOLD LTD. 

CONSULTIN(3 ENGINEERS TEST PIT LOG TP-cm2 
SHEET j of / 

NOTES 
Groundwater level, 
ditficulty in digg- 
ing , equipment 
used, etc . 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



I - 
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I 
ICATION OF TEST PIT Aqatfi/;//~k - /h/p GROUND ELEVATION 

LOGGED BY Kk- 
NOTES 

Groundwa tor level, 
difficulty in digg- 
ing , equipment 
used, etc . 

DESCRIPTION AND CLASSlFlCAT ION 

OF MATERIAL 
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<NIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS I TEST HOLE LOG 

TEST HOLE No. ( KP9I-CI  
I 1 SHEET / of 2 

~ROJECT M r .  MlLLlGAN PROJECT No. 16 73 
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DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

/ty dense, f h c  b med/C;:m 9mwe//y yfey SAuD. 
def 0 G n / l r ; r l ~  sonic 3 j / f .  

(Ab/af,& type f i l l ) .  

dety &me,  f i n e  to ned~icn?gravc//y d l l y  gey 
~ N D  W e t  ( ~ b / n + i u n  fypc ti//). 

very , f;n e +v med';um 3 e y  w i f  SAND . 
L a s t  lfc2,ir o f  sumplc CU&;~'S grey S/LT 
/eases . 



TEST HOLE No. 
<NIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS . TEST HOLE LOG MPYI- 61 
SHEET 2 of 2 

PROJECT MT. M~CLIGAN PROJECT No. 1673 

LOCATION OF TEST HOLE AREA C - MAN EMOAdKMEw s ~ ~ E I  GROUND ELEVATION 

DATE BEGUN 27 F E B  9 '  DATE FINISHED 2 e ~ a 9 1  (LOGGED BY W L / P M G  

NOTES 
No ter loss, type 
and size of hole, 
drilling method, 
groundwater level, 
etc. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

?cry d e ~  e , wX ;+c c ~ / ~ u j c  d mck . Broken C9ac.e - 
hXc ) hhesbne/hiy sed;nmds . 

rays 
u f  69 
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LOCATION OF TE& HOLE Afeti c - ~il;., G o~ L ~ M w + -  GROUND ELEVATION 101383 m I 
DATE BEGUN fe  b 2 b  DATE FINISHED Feb. 27/q I LOGGED BY BM $/@AL 
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DESCRIPTION' AND CLASSIFICATION 

; OF MATERIAL 
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TEST HOLE No. 
KNIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS 
TEST HOLE LOG K P ~ I ~ Z -  

SHEET 2 of 5 
PROJECT No. 1673 

- 



I KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST HOLE LOG trPqr cz. 
SHEET'3 of 5- 

PROJECT No. 167 3 

I LOCATION OF TEST HOLEAF~CC (' - E M b a h ~ e t l ' t  GROUND ELEVATION 

* 
DATE BEGUN fe&''$&!- DATE FINISHED Fe&.2?/91 LOGGED BY M/AL 

I NOTES 
1 

Water loss, type ,,,,- e ! and size of hole, a a , i 
drilllngrnethod, Q Z  cn 
groundwater level, u g ! 

W A 
etc. [1: rn 

C 

/r;conc s j t h  
CVI'+\ Geo F lo  
2untY). - 

- 
- 

DESCRIPTION' AND CLASSIFICATION 

; OF MATERIAL . 



I -  i 1 TEST HOLE No 

DESCRIPTION AND CLASSIFICATION 

; OF MATERIAL 

I KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST HOLE LOG CLP91C2. 

,-'ROJECT Mtm A; 1I;AaVl 
I 

PROJECT No. /&'I 3 

I LOCATION OF TEST HOLE Area C - P.kcrn 6 k l h n v r k . w d  GROUND ELEVATION /013# f l  

DATE BEGUN F ~ b 5 6 , h / /  DATE FINISHED ~ c 6 . 2 7 / 9 1  LOGGED BY w*L 



I I I TEST HOLE No. 
KNIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS 
TEST HOLE LOG 

SHEET r o f  S 
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I PROJECT r/r: M L L w  . .. d PROJECT No. 1673 I LOCATION OF TEST HOLE - - & ~ ! d ~ ~ ~ ~ ~ ' f  GROUND ELEVATION 10/3*3 ' 
NOTES 

Waler loss, lype 
and size of hole, 
dr llllng rnelhod , 
groundwater level, 
etc. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



TEST HOLE No. KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST HOLE LOG M y / -  C3 

I I SHEET / of 5 

PROJECT MT: M I C C I G 4 U  PROJECT No. '673 

NOTES 
Water loss, type 
and size of hole, 
drilling met hod , 
groundwater level, 
etc. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST HOLE LOG 

TEST HOLE No. 

K M /  - c3 

NOTES 
Water loss, type 
and size of hole, 
drilling method, 
groundwater level, 
etc.  

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



NOTES $ 
'at er loss, type 
wi size of hole, 

* 
4ling method , gE 
roundwater level, 

U $  
U 
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tc. a 
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KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

. TEST HOLE LOG 
TEST HOLE No. 

K P ~ I - c 3  
 SHEET^ of 5 

PROJECT /YT- /YILL/GL)N PROJECT No. U73 



KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS I TEST HOLE No. 

K ' / -  C3 TEST HOLE LOG 

LOCATION OF TEST HOLE - EMBANWENT 1 GROUND ELEVATION 9'8.3 

I I SHEET+ of S 

NOTES 
Voter loss, type 
~nd size of hole, 
killing method , 
lroundwater level, 
! tC .  

PROJECT M/cLIGAM 

OF MATERIAL 

PROJECT No. 1673 



NOTES i$ 
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KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

-- 

Pri//,-ty con ~,'+AIJ a s ah@ r e . 

. TEST HOLE LOG 
TEST HOLE NO.' 

K P ~ / -  c3 
SHEET 5 of 5 

PROJ€CT /YZ MILLIGAN PROJECT No. 1673 
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KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST HOLE LOG 

TEST HOLE No. 

K P 9 /  - C 4  

NOTES 
Water loss, type 
and size of hole, 
drilling method , 
groundwater level, 
etc. 

I I SHEET 2 of 5 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

PROJECT NT. M I L L I G A ~ I  

LOCATION OF TEST HOLE AREA C - W I N  €MBArJlcMEhJ.lr SITE 

DATE' BEGUN 23 vB 91 DATE FINISHED 24 ~ E B  91 

Pry densic, moist k n - y ~ ? y  h e  SAND ,;jl s w c  
slN end &ace &c g m r e / .  

PROJECT No. (6'3 
GROUND ELEVATION l m s m  

LOGGED BY P M G / W 4 L  

VERY DENSE, U N / F O R ~  SAND - ALLUVIUIV~ 



LOCATION OF TEST HOLE ACE4 C - EmAA~Xr l t ' ivT  S/T~' I GROUND ELEVATION '005*5fl 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

DATE BEGUN 23 91 DATE FINISHED 2 4  FeB 91 I LOGGED BY W A L / R N K  

NOTES 
Nater loss, type 
and size of hole, 
drilling method, 
groundwater level, 
etc. 

. TEST HOLE LOG 
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TEST HOLE No. 

K P ~ /  - c4 
SHEET3 of 5 

PROJECT MZ MlLLIGAN a 

DESCRIPTION AND CLASSIFICATION 

PROJECT NO. ' 03  

OF MATERIAL 

c,y &me ~ i +  5 4 ~ ~  e ~ d  sub-m~*ded Xjle 
~ P A v ~ L  
( m 5 ~  - Mny hnve h i t  +;// Q+ +p 4s ~ a * ~ / e  ) . 
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/ety d c m  si/b SAND and /;it Geq v€L . & l a v e /  



KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST HOLE LOG I TEST HOLE No. 

KF9/ - C4 

I 1 SHEET 4 of 5 
PROJECT M r .  MILL1 GArJ PROJECT No. 16 73 

LOCATION OF TEST HOLE A ~ E A  C - MAIN EMMCA*KMENT S / T g  GROUND ELEVATION /0O55m 

DATE BEGUN 23 F&8 91 DATE FINISHED 24 FEB 91 LOGGED BY whL 1-k 
NOTES 

Nater loss, type 
m d  size of hole, 
jrilling method, 
groundwater level, 
etc. 

Very smootX, 
/a s + dr,7/;f19 
fo 166 f k  

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



TEST HOLE No. 
(NIGHT AND PIESOLD LTD. 

. TEST HOLE LOG M Y  /- 4-9 CONSULTING ENGINEERS 
SHEET 5 o f  5 

DROJECT 1% MILUGAN PROJECT NO. 1673 
-0CATION OF TEST HOLE C - & M ~ A N K ~ ~ E N ~  s/rE GROUND ELEVATION 1o05=5fl 

)ATE BEGUN 23 FEg 9 )  DATE FINISHED 2 4  F E e  91 LOGGED BY *HL RNK 

NOTES 
lla ter loss, type 
~ n d  size of hole, 
lril ling method , 
lroundwater level, 
!tC. 
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DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 
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I I I I TEST tlOLE No 

.; I w 

LOCATION OFTESTHOLE M ; \ \ ' S ; t e  , 1 GROUND ELEVATION lo%9 

. 

1 DATE BEGUN PI a, 31 9 I DATE FINISHED Mar. 4/99/ 1 LOGGED BY Pd L- 
NOTES 

Water loss, type 
and size of hole, 
drllllng method , 
groundwater level, 
elc.  

t<NIGI-IT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

TEST HOLE LOG K P ~ I  c5 
SllEET / of 3 

PROJECT r\t- f l J \ , q -  , I ..@ . . 
- 

PROJECT NO. / 6'7 3 
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I I I I I TEST IIOLE N o  

I KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS I TEST HOLE LOG I K P 9  rc5 

SHEET z o f  3 

DATE BEGUN 319 I DATE FINISI-IED Bfi #/4/  1 LOGGED BY fl  

NOTES 
Water loss, lyps 
and size of hole, 
drilllnq method, 
groundwater level, 
elc.  

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

very ~ W Z ,  ahmp , Ymy fl* S%U~/ 9- 

,a (49 
. /  &-&, dsnp, 9RY s%WDY TAL , 
ljiu y@uJ, f- t/'/ 



(NIGHT AND PIESOLD LTD. 
. TEST HOLE LOG CONSULTING ENGINEERS 

NOTES 

Ma ter loss, type 
~ n d  size of hole, 
jrilling method, 
jroundwater level, 
? tC .  

-0CATION OF TEST HOLE *'LLS/rE 
)ATE BEGUN mHe 3A/ DATE FINISHED m e  +/W 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

TEST HOLE No. 

KP 9/- c5 

GROUND ELEVATION loS6*9 f l  

LOGGED BY wAL 

, 

PROJECT / Y E  WLLIGAN 

SHEET 3 of 3 

PROJECT No. 16 73 



I TEST HOLE NO.' 
KNIGHT AND PIESOLD LTD. ,TEST HOLE LOG ~ ~ 9 1 -  C 6  CONSULTING ENGINEERS ' 

SIiEET / ot '.f 

DATE BEGUN FEB 224/9/ DATE FINISHED M f  3/9 1 LOGGED BY ~ D G  

NOTES 
Waler loss, type 
and size of hole, 
drilling method , 
groundwaler level, 
elc. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 
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KNIGHT AND PIESOLD LTD., 
CONSULTING ENGINEERS I TEST HOLE No. 

/<PY/- C 6  

SHEET of 4 
TEST HOLE LOG 

DATE BEGUN eB 91 DATE FINISHED 0 3  H W  9 4 1 LOGGED BY hs 
NOTES 

Water loss, type 
and size of hole, 
drilling method , 
groundwaler level, 
elc. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



DATE BEGUN 29 94 DATE FINISHED o3 W e  91 1 LOGGED BY /YlbG I 
NOTES is 

Woler loss, type 
ond size of hole, 
drilling melhod , gE 

" B 
groundwater level, u 

W 
elc. a 

OF MATERIAL i 

s 3 4 ) r e  grey,  cc nl5c q / n l ; r c d  GREY 7- 

f edted &*I-, CL t +Y,,+ J 'A l ~ h y  ccud;+;4,,5 ) 



NOTES 
Woler loss, type 
and size of hole, 
drilling method , 
groundwater level, 
elc. 

z,cm€? Wd' 
k / / &  Gfa Fh 
&,,M) . 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

DESCRIPTION AND CLASSIFICATION 

TEST HOLE LOG . 

T E S T  HOLE No. 

KP4/- C6 
SHEET+ of + I 



LOCATION OF TEST HOLE Gti;flf > A- c 1 GROUND ELEVATION /0753m I 

KNIGHT AND PIESOLD LTD. 
CONSULTING. ENGINEERS 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

SHEET 1 of ) - 
r 

PROJECT #IS ~ ~ 7 / / + a ~  IPROJECT NO. /67 7 

TEST HOLE LOG 
TEST HOLE No. 

K P41 C7iW 



KNIGHT AND PIESOLD LTD. 
CONSULTING* ENGINEERS TEST HOLE LOG I TEST HOLE No. 

KHJ-C7 IPZ) 

NOTES 8 
Vat er loss, type 
md size of hole, % 

lrllllng method , gt5 * s  
lroundwater level, u 

W 
~ t c .  a 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 



KNIGHT AND PIESOLO LTD. EXPLORATORY DRILLING - BEDROCK LOG 
PROJECT h b7.3 

CONSULTING ENGiNEERS 
SHEET I OF 

r 

CONTRACTOR pwnde~~ BEDROCK EL. 4062- 2 BEARJNG ( LOGGED BY kfd. CORE SIZE HQ TOTAL LENGTH 63 4 

LITHOLOGY I ROCK MASS DEFECTS 

DEFECT DESCRIPTION ROCK DESCRIPTION 

Weathering, structure, color, grain size, 
strength, rocktype. Other comments. 

Type, shape, roughness, infilling 



NOTES 
Water loss, type 
and size of hole, 
drilling method , 
groundwater level, 
etc. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

wrmp a+ .ru&ce, 
:rA~t+ &/ling ( 3 ' ~i 30-). Pld b ~ q ,  

S O F T -  DARK dWkN OZGAMICS [PEAT) 

O R G W , C - ~ C ~  awonp md&/ LO;% k e  -0. nbny * ~ o d  
VJ~I*, ~ J D  ntwupcl or i+ r h p d  out -)k d 
Ik s$;+ spoon wh, jk d l  WR fZ5;ud. 



(NIGHT AND PIESOLD LTD: 
CONSULTING, ENGINEERS I TEST HOLE No. 

KP91- C 9  TEST HOLE LOG 
I I SHEET t of 2 

DRO JECT P~~;SA PROJECT .. NO. '673 

-0CATION OF TEST HOLE .J&% 04 hhr GROUND ELEVATION 
)ATE BEGUN ! ' % n h f l I  DATE FINISHED bb-h 6/91 LOGGED BY Ka/flw 

NOTES 
lVa ter loss, type 
and size of hole, 
frllling method , 
 roundw water level, 
3tC. 

DESCRIPTION AND CLASSIFICATION.. 

OF MATERIAL 

a d  at 62: ( h f r o c k  fragments)". 
Y 



DRILLING INFO. 

ROCK DESCRIPTION 

Rock type . fabric . colour , hardness . structure , 
o secondary components , alteration . etc. 

PROJECT NO. /673 

SHEET / of / 
KNIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS 

PARTICULAR GENERAL 
Sur&td p a 4  , al/u&,~, h a d  +kin ti 11 veneer  

o v e ~ l ~ ~ h ~  b u b o c k  &m 0% 62.5 Ct(pcktWofc 
La9 Sheet 1 

PROJECT M T MIU16AN DRILL HOLE No. K"91d C8 REF. EL. 6moND 9 c  .= /0 36.6 r1 ANGLE FROM HORIZ. - 70 O 

DATE 0 6  MAR 91 CONTRACTOR tWuuDE> BEDROCK EL. W Z S ~  (62.5 +{A) BEARING 

LOGGED BY MDL; /KGB CORE SIZE #Q ~ a r n ~  LENGTH 80 5 fk COORDINATES // 5 S - I / 9  - N 

EXPLORATORY DRILLING - BEDROCK LOG 

ROCK MASS DEFECTS 

DEFECT DESCRIPTION 

Type , planarity , roughness , 
aperture , coatings . cement . strength 

PARTICULAR GENERAL 



KNIGHT AND PIESOLD LTD.;~ TEST HOLE No. ! 

CONSULTING, ENGINEERS . TEST HOLE - LOG KP9/ - C9 i 
SHEET o* 2 

PROJECT ~ 7 :  / Y / L L / G / ~ N  PROJECT No. 1673 

LOCATION OF TEST HOLE '"/L'NGs AREA C GROUND ELEVATION /063*8m I DATE BEGUN * 4 M A R  9' DATE FINISHED 05 N A h 3  91 LOGGED BY M ~ / ~ ~  

NOTES is 
Naler loss, type 
md 1120 of hole, " 2. 
jrllllng method , tgL5 
 roundw wafer level, U d  

U 
! t C .  

W a 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

knx  b m n  v. /. to +CHc SAND od S~LT u;+* swc voy .  
t n p r / a r ,  5 hjAf / wen thcvcd b/&k ('mod= ) rock &ynrnS:; 
7w,Yizlc( cd?L@'",, c.,oY~) pv t : 



KNIGHT AND PIESOLD LTD 
CONSULTING ENGINEERS TEST HOLE LOG 

TEST HOLE No. I KPP/-C9I 
I I SHEET 2 of 

PROJECT MT, ~ / L l l G r ) d  PROJECT NO. /g73 
LOCATION OF TEST HOLE %/L&&S ARE* C GROUND ELEVATION 1°63*8 
DATE BEGUN 04 MAR 91 DATE FINISHED 05 91 LOGGED BY H m a  

NOTES 
Water loss, type 
ond size of hole, 
drilllng method , 
groundwater leve I ,  
BtC. 

TiCuhC 5v4" 5: 
k v c f t  h 7  4.4 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

shjh+/y d-oke*~, hard, k e s h  Bcciroc/r 
sanded vo/c04 j f  &OW - /jh&~;/C /(&ao fi) 

f i / + ~ c  s+n;lpcrs (healed) fXroyl;ol*f . 
(see h p / o c a f ~ r y  &illbig- 3ed-k 

Log s h e e t  fif &fai /s) .  



KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS I EXPLORATORY DRILLING - BEDROCK LOG PROJECT No. 1673 I l l  

PROJECT p14 fli/l:san DRILL HOLE No. I(P?I-C1 REF. EL. Gdd. s&. = /O6 3 8 m ANGLE FROM HORIZ. 9 0  * 
CONTRACTOR ~nvnckx BEDROCK EL. / 0 5 0 7 m  / ~ ~ & ~ A ) B E A R I N G  I 

LOGGED BY KR ./MDG CORE SIZE U&? TOTAL LENGTH 71 C f  ' COORDINATES 11 426 799 - N 
22593.// E I 

DRILLING INFO. 1 LITHOLOGY . ROCK MASS DEFECTS 1 
A + u  k a>- z 

4 o= 
ROCK DESCRIPTION 

~ t :  I a m u ? *  

2 " 3 2  5 Rock type , fabric., colour , hardness , structure , 
S k u  w Y) 2 secondary components , alteration , etc. 
t] !&a 

a d  PARTICULAR GENERAL 

75" 
63' 
Cb ' 
7 

;I 
lo' 
' 0 .  

DEFECT DESCRIPTION 
Ja 
+' Type , planarity , roughness , 
z+ aperture , c.oatings , cement , strength 
5 a  
LU 

t- PARTICULAR GENERAL 

v G F F p l  (. 4 b  &a (7S0%4), 
fbP'&~ 9 ? z d  r JW r/nhh3, 

x-ydO*,~: PI- ~ ~ , ~ ~ l ~  S j m ; s b  
s r r j k 9  &-&&a v d  6 h C t  i7  
s r L i r / o r s  wu0/d4 X k ' c  @ T U - V ' T C ~  
I%w, rw C k. & & - t ~ ) * r c A  JP. JA 30~4~ 
m&r pZ]cA + R r h i  u d e e r  Is-60 & .  
h 4- 6 0 - 6 5 & .  UCC. S * / r p l r Y , r o y / l  

&+d d c v d p d  b L s .  af 45 fo 90 - r o  



i *  P 

T E S T  HOLE No. : KNIGHT AND PIESOLD LTD. 
1 

CONSULTING ENGINEERS 
TEST HOLE LOG k ~ g l  c/o 

SHEET / of 2. 
# 

PROJECT PI.+- ~ ; ( \ ~ i c \ a  u . PROJECT NO. .- 
,OCATION OF TEST HOLE AREA C -  E"pfiNeflEflT GROUND ELEVATION /0°L3n, 

DATE BEGUN M-a / 1 191 DATE FINISHED A&f 1 \ LOGGED BY fw* 
NOTES 

Woler loss, type 
orid size of hole, 
dr illtrig me1 hod , 
groundwaler level, 
etc. 

:. .' 4.'. 
1 . .  , . 

$ 4  
1 

, *,' 
1 .! . .. . 

- .I  
' ,  

. ' + '  i. , 
c', t: 

- 
+ - -  

4 + 
. 4  

-.- 

I ' - 
. . 'A. 

! 
1 

I t +  
I , .  

i - 9  

- I  + - 
- + -  

4 :- 
- 4 *-. 
4 -I 

1 .  , 

' .+ 

: 3 -  
-4- 4 
st- 

1 $ .  
:!I -i. 
'T. . 

I .I- 

7 -1 . . 
'0, " (  

* , \ d  
q .. : 
*; ; ' 

, ' - F . L .  
' , .  ::. ,. 

,.I. :. 
I .  . .  . 
.! 

' 

8 .  

7 ' . J  ' 

1 .  - 
4 

I .: 
'! ., . 

DESCRIPTION AND CLASSIFICATION 
I 

OF MATERIAL 



1 , -  I I T E S T  IIOLE No. 

-0CATION OF TEST HOLE A f f a  C -5-b E ~ ~ - I T \ ~ M *  I GROUND ELEVATION " l . 3  

DATE BEGUN r"bd /q 1 DATE FINISHED P h ( / q  I LOGGED BY P4G ' 

I 
NOTES 

Woler loss, lype 
and size of hole, 
drilling method, 
groundwater level, 
elc. 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

DESCRIPTION AND CLASSIFICATION 
I 

OF MATERIAL 
. 

TEST HOLE LOG 

j,clen= , g-iew , , . , a f i l L e t r d  O h  d i d L  
bmc\l/ ~ a l c  he nod d \ ~  s 

- 

kf% a* 
SIIEET 3 o f  L 



(NIGHT AND PIESOLD LTD. 
CONSULTING. ENGINEERS TEST HOLE LOG 

TEST HOLE No. 

(KF% CII 

)ATE BEGUN Mafz./ql DATE FINISHED M ~ O / Q ~  1 LOGGED BY PwG 
NOTES s 

Vater loss, type 
ind size of hole, w >  

rllling method, 
$ 8  
" 8  

roundwater level, u 
! tC. 

W a 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



KNIGHT AND PIESOLD LTD. 
CONSULTING. ENGINEERS TEST HOLE LOG 

TEST HOLE No. 1 R P W I \  

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



KNIGHT AND PIESOLD LTD. 
TEST HOLE No. 

CONSULTING. .ENGINEERS . TEST HOLE LOG KP'/ ClZ 
SHEET / o f 3  

PROJECT -A& PROJECT No. 6 7 3  

NOTES 
Water loss, type 
and slze of hole, 
drllling method, 
groundwater level, 
etc. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

KNIGHT AND PIESOLD LTD. 
CONSULTING~ ENGINEERS . TEST HOLE LOG 

TEST HOLE No. 

,/W/ [/ 
SHEET Z o f  2 

PROJECT /VZ N/LL/Gtlh/ PROJECT No. /673 



NOTES 
Naler loss, fype 
2nd size of hole, 
jrll llnq met hod , 
groundwater level, 
9tc. 

KNIGHT 'AND PIESOLD LTD. 
CONSULTING~ ENGINEERS 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

TEST HOLE LOG. 
TEST HOLE No. 

K P ? /  C I t  
SHEET 3 of 3 

PROJECT M7: W u l G A - n /  

LOCATION OF TEST HOLE &a c - EWMW'M&m 
PROJECT No. /673 
GROUND ELEVATION loo7 ov 



KNIGHT AND PIESOLD LTD. 
CONSULTING. ENGINEERS I TEST HOLE No. 

XP 9/- c / r  TEST HOLE LOG 
I 1 SHEET / of L 

PROJECT ~ / . / & / / / / 9 G - h  .r PROJECT NO. /67 5 

LOCATION OF TEST HOLE &s ( fish &bonkL GROUND ELEVATION & % 7 ~  
DATE BEGUN ,fl'l45 14' DATE FINISHED f l I t / d  r/ql LOGGED BY rU'Dg- 

NOTES 
Water loss, type 
and size of hole, 
drilllng method, 
groundwater level, 
etc, 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

lo- 

30 



KNIGHT AND PIESOLD LTD. 
CONSULTING. ENGINEERS I TEST HOLE LOG 

T E S T  HOLE No. I XPW-c  13 
I (SHEET Zof 7 ~ 

PROJECT /rt;Y: M/iL94n w  PROJECT NO. ~ 7 3  

-- 

NOTES 
Water loss, type 
and size of hole, 
drilling met hod , 
groundwater level, 
etc. 

LOCATION OF TEST HOLE #f- C - 5dX G&fi&-t 

DATE BEGUN j6/(4.5,A/ DATE FINISHED 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

GROUND ELEVATION /rn4b7m 
LOGGED BY h+"F 



KNIGHT AND PIESOLD LTD. 
T E S T  HOLE No. 

CONSULTING. ENGINEERS TEST HOLE LOG. b [/)y/cH 
SHEET / of 

r 

NOTES 8 
Water loss, type 

W t  ond size of hole, a ~r 
drllllnprnsthod, O W  

0 2  
groundwater level, 5 
etc. I 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



NOTES 
Water loss, type 
and size of hole, 
drilling method, 
groundwa tar level, 
etc. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST HOLE LOG 

T E S T  HOLE No. 
K H / -  WSDL 

NOTES 
Water loss, type 
and size of hole, 
drilling method , 
groundwater level, 
etc.  

f i r ione 5 j)u " 
&if%, y p l ~  b y  
revert in 80 gat 
tnccd -tank . 

I 1 SHEET I of 5 

&: Gosrduef  
sab or? split - 

PROJECT MK WLIGAN 

LOCATION OF TEST HOLE AREA C - W m e  mmGg D 4 M  

DATE BEGUN 07 91 DATE FINISHED '0 MAR 91 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

PROJECT NO. 73 

GROUND ELEVATION 
LOGGED BY PMG / RIJK 

~Ved~urn dense ,  dry,  drown, Coe sandy SILT 
wiU  SOOW d a y .  

+ 

A s  above, snnp/e. 1 - 1  but or~/y hate h some d a y  

ALLUVIA-L SILTS attd S4MDS . 

4s above, sample 1-2 , but only fracc clay. 

F-- / n i ~  /ass OF cirW/ahofi . licgalned 
c ~ ~ c c c I Q ~ ; ~ ~  l a t e r ,  



NOTES $ 
Water loss, type 
and size of hole, * 
drilling method , 8 8  
groundwater level, Ob 

U 
W etc. a 

;rric0 n c 5 ;/L/ ' @ . 
wr?h b e n h ; # e  

- 
CCOYW). 
S t i / / m  r e h m s .  - b h ~  

2 bays bcnhnt#e 
G 8 0 9 ~ 1 .  stud 
3;t . 

ben knife. 
" I I 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST HOLE No. I l tP91-~~PL TEST HOLE LOG 

LOCATION OF TEST HOLE A E A  C - WATER STpe4C.h PAM I GROUND ELEVATION 
DATE BEGUN 07 M A E  91 DATE FINISHED lo M A R  91 LOGGED BY PMG 

I I SHEET 3 of 5 

NOTES 
Water loss, type 
and size of hole, 
drilling method, 
groundwater level, 
etc. 

PROJECT MT. MIUlGAhl 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

PROJECT No. 1673 

- 0 .  

- +: . . + .  
yo, : . v+ 

- ,  

- 
. 4 b  + 8 

. ,. 
- ,., - 
- . t q  

- 
. . - . . . . - ' .  ? '  - 9 . e .  

log - , . 
: + : -., . . . - & . *  
- 4  

- a * .  . 
- 1 .  . . - 
- + :, 

' \ - * 

- 
- . +  

115- '. : 
. . \ .  

- . .  
- + *  * 

b. - 
- . .  

*. ' 

- . :t 
. - - : . *  

1' 

- \ 4  

- .t 1 

. .. 
- \  ' 

120 ' .  

4 

Dense, s ~ J A +  /ynlo;~f,~/i?'y-&uwn &/+ SAND 

Yud nrhs at y g ~ t .  -; 

~ p t  af 110 f? 
the#? kcl$ U r i l l  
t ab le  1 & t e n  . 

S d d ~  & M J ~  
mud at / /3 f f .  



KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS I TEST HOLE LOG I T E S T  HOLE No. 

KP9I-wSDL 
-- - 

I I SHEET 4. of 5 
=ROJECT MT. W \ L L I C A ~  PROJECT No. 1673 

-0CATION OF TEST HOLE AeEA - srn-E GROUND ELEVATION 

)ATE BEGUN O 7  MAR 9' DATE FINISHED lo m" 91 LOGGED BY P f l ~ / R ~ ~  

NOTES 
Mat er loss, type 
~ n d  size of hole, 
jrilling method , 
jroundwater level, 
?tC.  

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

- 

s above, sample 1-17 I 



KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST HOLE LOG 

TEST HOLE No. 

K?9/- WSDl 

NOTES 
Water loss, type 
and size of hole, 
drilling method, 
groundwater level, 
etc. 

PI'covre 3%" 
t f t c o r ~ .  r+ iCCI 
Rcuc#ff <w.d 2) 

I 1 SHEET 5 o f f  

ill = r"S" 

PROJECT r3r. /YlCLIGAN 

LOCATION OF TEST HOLE ~ € 4  C - h ~ ~ R  mRAGc PA* 

DATE BEGUN * WAR 9 1  DATE FINISHED' lo M A n  9' 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

PROJECT No. 1673 
GROUND ELEVATION 

LOGGED BY RNK 



KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST HOLE LOG 

TEST HOLE No. 

KP9/- WSDZ 

NOTES $ 
Water loss, type 
and size of hole, @ & 
drillingrnethod, O W  

groundwater level, 
u 2  
0 

etc.  
W a 

;Tr/cuvc 5%" 
hitA , Q e ~ e r t  
mu61 . - 

- 
- 
- 
k 

I 1 SHEET / of 2 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

PROJECT MT. MILL1 GAN 

LOCATION OF TEST HOLE MEA C - WATeR *?RAGEDAM 

DATE BEGUN 0s 9 )  DATE FINISHED 06 I'W'Z 91 

~ ~ v m  . OHte~wie ,  as above . 

ALLUVIAL SANDS and GRSVELS . 

PROJECT No. '6'3 
GROUND ELEVATION 1007.2 

LOGGED BY ZflK 

Dense ,  clear,, brown, we// y m d d  S h d D  
m d  GRAVEL . 



KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST HOLE LOG I TEST HOLE No. 

KP9) - W S D 2  I 

NOTES 
Water loss, type 
and size of hole, 
drilling method, 
groundwater level, 
etc. 

rncmc 57," 
w/jX Reveft  
fcon+'d)+ 

I I SHEET 2 of 2 

I I 
DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

PROJECT PIT* MILLlGAt4 

LOCATION OF TEST HOLE AREA c - *meAGE PAM 

DATE BEGUN o5 MAR 9' DATE FINISHED 06 M A e  91 

- Eedo&nad &licd;otn at 2oU+o jOa 
u@e a x i s .  

PROJECT No. 

GROUND ELEVATION 

LOGGED BY R H K /  P ~ G  

Oedmck - is :  I i q ~  q r e y  q u a r t z -  bio+;l-e- 
k l d ~ p a i  ;chist . 

11 

( s ~ e  &xp/oratory Dr i / / i ng  - Behck Log ") 



- 
KNIGHT AND PIESOLD LTD. EXPLORATORY DRILLING - BEDROCK LOG 

PROJECT h,. 1673 
CONSULTING ENGINEERS SHEET-OF 1 

PROJECT w- ~; \\;%a* DRILL HOLE No. KP4\ S D ~  REF. EL. ANGLE FROM HORIZ. 90' . 

DATE 

.~ 

CONTRACTOR FD~JDQ)C BEDROCK EL. m=- EL. - 4Y/.5 ~ . B E A R H G  

LOGGED BY CORE SIZE da TOTAL LENGTH h n f k .  COORDINATES - N  

3RILLING INFO LITHOLOGY I . . 
ROCK MASS DEFECTS 

ROCK DESCRIPTION , DEFECT DESCRIPTION 

Type, shape, roughness, infilling . Weathering, structure, color, grain size, 
strength, rocktype. Other comments. 



KNIGHT AND PIESOLD LTD. 
TEST HOLE No. 

CONSULTING ENGINEERS TEST HOLE LOG KPqI - W 
SHEET I of ;t 

DATE BEGUN 14/91 DATE FINISHED 5 I 1 LOGGED BY KGB 1 ~ 4  
NOTES 

Water loss, type 
and size of hole, 
drllllng method , 
groundwater level, 
etc. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



KNIGHT AND PIESOLD LTD. 
CONSULTINGl ENGINEERS I TEST HOLE LOG 

TEST HOLE No. I KP)I-u3 

PROJECT mt. fiilliqan - 1 PROJECT NO. ! 
LOCATION OF TEST HOLE M c  s m ~  3- ( ~ p r f f a m )  I GROUND ELEVATION m9.3 N\ 

DATE BEGUN /Yhfid W / 9 /  DATE FINISHED i I S  1 LOGGED BY & ~ / P A G  

NOTES $ 
Water loss, !ype 
and size of hole, w,. Z 
drilling method, 8 8  

\ 

groundwa far leva I, v $  g 
etc. 

w 3 
m 

d- I.' 
!vhqgD++ I 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



I CONSULTING ENGINEERS I . I t 3 1  I- 

NOTES 
Water loss, lype 
and size of hole, 
dr il ling met hod , 
groundwater level, 
etc. 

I KNIGHT AND PIESOLD LTD. I 

PROJECT No. 1673 
LOCATION OF TEST HOLE AREA - MILLSITE GROUND ELEVATION 

( DATE BEGUN 0 s  MAR 91 DATE FINISHED 03 MAQ 91 LOGGED BY wAL 

7F-V 

-- -- '{OLE LOG 
I I 

kitk Geo F / o .  

TEST HOLE No 

KP91- M 3  
SHEET / of / 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

I 



.I PROJECT 1 PROJECT NO. /673 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

LOCATION OF TEST HOLE ~~~~~~ 1 GROUND ELEVATION 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

TEST HOLE LOG 
TEST HOLE No 

rtip?/MJr 
SHEET / of 1 



I KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS I TEST HOLE LOG 

I TEST HOLE No. 

1 SHEET / of I 

- 1  PROJECT k&/6AA/ ..* . . 1 PROJECT NO. - 
,OCATION OF TEST HOLE M / ~ / / f c c  GROUND ELEVATION 

OAT€ BEGUN / h d  3/#/ DATE FINISHED ~&&,&6 LOGGED BY y 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



Knight at~d Rd.rold Ltd. - 
CONSULTING ENGINEERS 

APPENDIX 111 

CONDEMNATION BOREIIOLE LOGS 

AIEOC,a,,o. A5.OCla110" 
of Conovlmg dss lngenleurr 
Engineers Cons.lls 
ofCanada ducanada 



PLACER DOME INC, 
MT. MILLIGAN PROJECT 

OVERBURDEN - PDI CONDEMNATION HOLES 

AREA C - CONDEMNATION DRILLING - DRILLER'S OVERBURDEN LOGS 

Interval (m) 

0-1.52 
1.52-9.14 
9.14-12.19 
12.19-17.07 
17-07 

0-6.10 
6.10-9.14 
9.14-24.38 
24.38-27.43 
27.43-36.58 
36.5847.77 
47.77-52.82 
51.82-57.00 
57.00 

0-13.0 
13.0 
22.55 

0-1.22 
1.224.27 
4.27-9.45 
9.45 

0-1.22 
1.22-4.27 
4.27-7.31 
7.31-15.24 
15.24 
24.90 

0-1.22 
1.22-7.32 
7.32-10.36 
10.36-34.75 
34.75-37.80 
37.8043.05 
43.05 

Identification 

Silt 
Mud 
Gravel 
Boulders 
Bedrock-Gabbro 

Mud 
Clay and mud, some hardpan 
Hard clay 
Hardpan and clay 
Hardpan and gravel 
Boulders and clay 
Rock and clay 
Boulders 
Bedrock - Schist 

Overburden (No Log) 
Bedrock - Argillite 
Bedrock - Schist 

Gravel and sand 
Small boulders and gravel 
Small boulders and clay 
Bedrock - Andesite tuff 

Soil 
Gravel 
Gravel and small boulders 
Clay and small boulders 
Bedrock - Wacke 
Bedrock - AndesiteIAugite flow 

Soil 
Soil and small boulders 
Clay and small boulders 
Black clay 
Clay with small boulders 
Broken bedrock 
Bedrock - Schist 

comments 

Silt 
Alluvium 
Alluvium 
Till 

SiltylSandy Till 
SiltylSandy Till 
Lacustrine Clay 
Till 
Till 
Till 
Till 
Till 

See KP91-C7 

SiltylSandy Till 
SiltylSandy Till 
Broken Bedrock 

SiltylSandy Till 
SiltylSandy Till 
SiltylSandy Till 
Broken Bedrock 

Most likely all Till 



Mud 
Clay 
Clay, hardpan, rock 
Bedrock - Schist 

Soil 
Soil and small boulders 
Sand and small boulders 
Small boulders and clay 
Clay 
Clay and boulders 
Hard clay with small boulders 
Bedrock - Schist 

Mud 
Clay with minor gravel 
Clay 
Rock (probability bedrock) with 
clay seams 
Bedrock Schist 

Clay and gravel 
Clay 
Gravel and clay 
Rock with clay seams 
Bedrock - Schist 

Boulders and gravel 
Clay, gravel, some rocks 
Broken rocks, clay, minor seams 
Boulder 
Bedrock - Schist 

SiltISandy 
Lacustrine Clay 
Till 

SiltyISandy Till 
SiltyISandy Till 
Alluvial Sand and 
Gravel 
Clay and Silt 
Clay and Silt 
Till 

Silt and Fine Sand 
Silt and Fine Sand 
Silt and Fine Sand 
Sheared Bedrock 

Silt and Fine Sand 
Silt and Fine Sand 
Sand and Gravel 
Sheared Bedrock 

Silty Sand and Gravel 
Silty Sand and Gravel 
Sheared Bedrock 
Bedrock 
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Project : Y): I i r \ ~  LS AG+R Ce M& k m b o u \ b l e k  Project NO : 16.7 3' 
Calcuiations fo r  : 1 r~41clateDofe F~b1.8/4/ 

PM G 
\ 

Calculations by : Sheet 2, of  1, 
Checked by : Date : 



Project : M Z  M I L L t G A N  Project No : 16 7 3  
Calculations for : PlEZoMETER COYPLPPO~I  - kP9/C2-P/  Date : 27 FEB 91 
Calculations by : pH G Sheet , / of 2. 
Checked by : Date : 

S;/fy s n d  and 

~ m r c /  (TILL) 



Project : /"lT M/LL /GAN Project No : ,673 
Calculations for : P / F Z O M E E K  COMPL&T/ohl - kP91C2- PZ. Date : 27 FEB 9/ 
Calculations by : P M G  . Sheet .t, of 2, 
Checked by : Date : 



project : Mi7 M/WGAM Project NO : /6 y3 

Calculations by : Sheet of 

Checked by : Date : 

Lacu s h / Z  c st&, 

1-- 5&, 2 2 A .  PVC screen -20 slot  
C sch.40) 



Project : WT.  MILL4 G&N Project No : I673 

calculations for : f / ~ w M e - / ~ / ; :  C O ~ ~ I P L E T ' ~  - KPPIC4-PI &YP) Date : 33 FeB 91 
Calculations by : PrJlG l 2 Sheet .! of - 
Checked by : Date : 

Y - 0 

' 0' 
. - 

It".;; 



Project : MT,  Pl/LL/GAn/ project NO : 1673 
Calculations for : flEZOrV1ETEQ C O W P L E T ~ O I ~  - ) c P ~ I  CQ- P 2  Date : 2 4  FeB 91 

( s h a l l o w )  . 
Calculations by : EVl DG Sheet 2 of .A 
Checked by : Date : 



Calculations by : Ic/&L . Sheet .L, of / - 
Checked by : Date : / V * d  /99/ 



Calculations by : & O r  
Checked bv : Date : 





Project : N/L-L/~S/U Project No : 

Calculations for : / Y o 4  KPP/C7 -/3/k20mrf 3i,x&//a760~ Date : MA<- / f l /  
~alculations by : ~~~~ Sheet of 

Checked by : Date : 



Calculations by : /b2p(9 . Sheet . of A 
Checked by : Date : 

(0  s l o t  



Project : . ,I// rlnn project NO : 1673 
V 

Calculations for  : h'&f bb ~ I - C B  Date : 4/91 
Calculations by : M& Sheet , ,  o f  .I 
Checked by : Date : 

HQ hde 
MLLICII 

b  8 
* a *  , .  

b .  

' . *  . a -  Onc 5 % M I i a  h d .  



Project : F/IT. MILIGAM Project No : /6 73 

Calculations by : MDG . I I Sheet , ,  of ,-, 

Checked b y  : Date : 

Casing 6 



Project : f l  //LL /GrQA/ Project NO : /673 
~alculations for : h/nrfo//~AA- K%T/c/O Date : /, f l y /  
Calculations by : # P w  Sheet ,l of 

Checked by : Date : 



j : M4 . dt\\;,'ia*\ Project NO : 1673 
~alculations for : sz.:t~\ ~ m b a e ~ ~ d  - K ~ I  c \ \  Date : M a r c h  3 . I9ql 

fMi5 Calculations by : Sheet .A of ,l. 
Checked by : Date : 



l o .  
2'. 4 . . 
G Q  



Proiect : Project No : /b 72 

Calculations by : /(/.I k- Sheet .&of A. 
Checked by : Date : 



Checked by : Date : 

V 

Project : f l l  */f i&q- project NO : / L  7' 
Calculations for : K f  - c /J rrom&/ f ~ ~ k h ~ h  fifh A Date : %sh 5 ,  /74/ 
Calculations by : Sheet ,l of -d 



Project : mi. l??;/hqm project NO : ,A673 
calculations for : Y P ~ I  -NY A ~ / ~ l r / n  b";td&n D ~ ~ J ' s   ate: ~ & d ? l / 9 9 /  
Calculations by : //nC Sheet ./ of d 
Checked by : Date : 

i s lou j  h 



project : M C  MlLLlGttrJ Project No : /67' 
Calculations for : P/Ez~rf lEm/Z &tg7f'LET70&- K ~ / - W S V L  Date : M h m  40, /qq/ 
Calculations by : / Sheet - of ,L. 
Checked by : Date : 



Project : MT.  W u G A u  project NO : 1473 
Calculations for : P/EZoM€ T E R  CorvlPLE TIOU - kP9 1 w SD Z Date : NhRCH 6,/(99/ 
~alcu la t ionsby:  RNK Sheet f of / 
Checked by : Date : 
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PIEZOMETER RECORD SHEET SHEET 1 of 2 

PROJECT NO: 1673 - Mt. Miam 

PIEZOMETER NO: KP91-C1-P1 DATE OF INSTALLATION: Feb 28,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 59.71'118.20 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 1.97'10.60 m 

TYPE AND SIZE OF PIEZOMETER: 5' x 2" x 20 slot Schedule 40 PVC screen pipe is 2" 
Schedule 40 PVC. 

ELEVATION AT PIEZO TOP: 1041.4 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 
I ti 

Depth to Water REMARKS 
Date T i e  Below Piezo. Top (Development, permeability 

testing, etc.) 

Feb 28, 1991 16:30 0.57 m 

Mar 1. 1991 13:47 1.58 m Dropping 

Mar 2, 1991 1 1850 I Dropping 11 
Mar 3, 1991 08:30 2.51 m 

1422 2.59 m 

16:45 2.62 m 

Mar 5, 1991 00: 15 2.83 m 

03:26 2.84 m 

Mar 7, 1991 2.99 m Starting to bail 8 bailers, all clean 

0523 8.38 m Starting rising head test 

05:23:30 8.35 m 

05:24 8.34 m 



PIEZOMETER RECORD SHEET SHEET 2 of 2 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91Cl-PI DATE OF INSTALLATION: Feb 28,1991 

DEmH TO PIEZOMETER TIP BELOW GROUND: 59.71'118.20 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 0.60 ml1.97' 

TYPE AND SIZE OF PIEZOMETER: 5' x 2" x 20 slot Schedule 40 PVC screen pipe is 2" 
Schedule 40 PVC. 

ELEVATION AT PIEZO TOP: 1041.4 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 

Depth to Water REMARKS 
Date T i e  Below Piezo. Top (Development, permeability 

testing, etc.) 

Mar 7, 1991 0553 7.83 m 
(Continued) 

06: 10 7.65 m 

Mar 10, 1991 0956 3.60 m 

Mar 11, 1991 01:07 3.53 m 

Mar 17, 1991 3.52 m 

Apr 1, 1991 3.84 m 

Apr 4, 1991 3.79 m 

Avr 6. 1991 3.76 m 

Apr 8, 1991 1 
Apr 10, 1991 3.79 m 



PIEZOMETER RECORD SHEET SHEET 1 of 2 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91-C1-P2 DATE OF INSTALLATION: Feb. 28,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 26.57'18.10 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 2.13'10.65 m 

TYPE AND SIZE OF PIEZOMETER: 5' x 2" x 20 slot Schedule 40 PVC screen pipe is 2" 
Schedule 40 PVC. 

ELEVATION AT PIEZO TOP: 1041.4 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 

Depth to Water REMARKS 
Date Time Below Piezo. Top (Development, permeability 

testing, etc.) 

Feb 28, 1991 18:30 0.15 m 

Mar 1, 1991 13:48 1.35 m Droppings 

Mar 2, 1991 18:49 1.56 m 

Mar 3, 1991 08:30 1.58 m 

14:20 1.60 m 

16:46 1.60 m Static water level 

11 Mar 5, 1991 1 00:19 1 1.62 m I 
Note: Ice on inside of piezo tube 
near top can be heard falling in. 

03:30 Bailing piezo 

03:37 5.25 m 6 bailers, all clean 

03:37:30 5.22 m 



PIEZOMETER RECORD SHEET SHEET 2 of 2 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91C1-P2 DATE OF INSTALLATION: Feb. 28,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 26.57'18.10 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 2.13'10.65 m 

TYPE AND SIZE OF PIEZOMETER. 5' x 2" x 20 slot Schedule 40 PVC screen pipe is 2" 
Schedule 40 PVC. 

ELEVATION AT PIEZO TOP: 1041.4 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 
I ,  

Depth to Water REMARKS 
Date Time Below Piezo. Top (Development, permeability 

testing, etc.) 

Mar 7, 1991 05:35 1.70 m 

Mar 10. 1991 09:56 1.74 m 

11 Mar 11, 1991 1 01:09 

Mar 17, 1991 1.78 m 

Apr 1, 1991 1.80 m 

Apr 4, 1991 1.55 m 

Apr 6, 1991 1.73 m 

Apr 8, 1991 1.87 m 

Apr 10, 1991 1.71 m 



PIEZOMETER RECORD SHEET SHEET 1 of 2 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91-C2-PI DATE OF INSTALLATION: Feb. 27,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 188.55'157.47 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 2.53'10.77 m 

TYPE AND SIZE OF PIEZOMETER: 5' x 2" x 20 slot Schedule 40 PVC screen pipe is 2" 
Schedule 40 PVC. 

ELEVATION OF PIEZO TOP: 1014.1 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 

Depth to Water REMARKS 
Date T i e  Below Piezo. Top (Development, permeability 

testing, ek.) 

Feb 27. 1991 14: 15 9.01 m 

Feb 28, 1991 13:45 18.39 m 

18:35 20.00 m 

Mar 1, 1991 13:36 24.66 m Still dropping to SWL 

Mar 2, 1991 18:41 28.60 m Still dropping to SWL 

Mar 3, 1991 08:40 29.62 m 

12:29 29.82 m 

Bailed - 7 bailers - water is clear 

13: 15 31.71 m 

13:20 31.71 m Static (?) 

Mar 5, 1991 00:32 31.71 m 

04:11 31.77 m 

Mar 7, 1991 1 06:04 1 31.82 m I 
Mar 10. 1991 1 09:47 I 31.91 m I 



PIEZOMETER RECORD SHEET SHEET 2 of 2 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91-C2-P1 DATE OF INSTALLATION: Feb. 27, 1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 188.55'157.47 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 2.53'10.77 m 

TYPE AND SIZE OF PIEZOMETER: 5' x 2" x 20 slot Schedule 40 PVC screen pipe is 2" 
Schedule 40 PVC. 

ELEVATION OF PIEZO TOP: 1014.1 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 

Depth to Water REMARKS 
Date T i e  Below Piezo. Top (Development, permeability 

testing, etc.) 

Mar 11, 1991 0051 31.84 m 

Mar 17. 1991 32.14 m 

Apr 1, 1991 31.35 m 

A m  4, 1991 31.20 m 

Apr 6, 1991 31.14 m 

 AD^ 8, 1991 31.11 m 

Apr 10, 1991 31.07 m 



PIEZOMETER RECORD SHEET SHEET 1 of 2 

PROJECT NO: 1673 - Mt. Migan 

PIEZOMETER NO: -1-C2-P2 DATE OF INSTALLATION: Feb. 27,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 85.85'126.17 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 2.85'10.87 m 

TYPE AND SIZE OF PIEZOMETER: 5' x 2" x 20 slot Schedule 40 PVC screen pipe is 2" 
Schedule 40 PVC. 

ELEVATION OF PIEZO TOP: 1014.1 m 

MMARY OF PIEZOMETER READINGS AND STATUS 

Depth to Water REMARKS 
Below Piezo. Top @evelopment, permeability 

testine, etc.) 
Date T i e  

Feb 27, 1991 

Feb 28. 1991 

Mar 1, 1991 

Mar 2, 1991 I Still dropping to SWL 

Mar 3, 1991 

Mar 3, 1991 

08:40 20.80 m Static 

13: 18 20.80 m 

Bailed 6x - Water is slightly 
brownlsilty after 6th bail 80% of 
bailer is clear H,O. 

Mar 5, 1991 



PIEZOMETER RECORD SHEET SHEET 2 of 2 

PROJECT NO: 1673 - Mt. M i g a n  

PIEZOMETER NO: KP91-C2-P2 DATE OF INSTALLATION: Feb. 27,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 85.85'126.17 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 2.85'10.87 m 

TYPE AND SIZE OF PIEZOMETER: 5' x 2" x 20 slot Schedule 40 PVC screen pipe is 2" 
Schedule 40 PVC. 

ELEVATION OF PIEZO TOP: 1014.1 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 

Depth to Water REMARKS 
Date T i e  Below Piezo. Top (Development, permeability 

testing, etc.) 

Mar 7, 1991 06:Ol 21.22 m 

Mar 10, 1991 09:43 21.18 m 

Mar 11, 1991 00:49 21.18 m 

Mar 17, 1991 21.20 m 

Apr 1, 1991 21.37 m 

Apr 4, 1991 21.36 m 

Apr 6, 1991 21.37 m 

Apr 8, 1991 21.38 m 

Apr 10, 1991 21.41 m 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91C3 DATE OF INSTALLATION: Feb. 26, 1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 27.20 m (87.25 feet) 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 1.75 m (5.75 feet) 

TYPE AND SIZE OF PIEZOMETER: 2" Schedule 40,20 slot screen. Artesian flow, smells 
like sulphur. 

ELEVATION AT PIEZO TOP: 980.0 m 

11 Feb 26, 1991 

Feb 27, 1991 € 
11 Mar 3, 1991 

Mar 10, 199 k 
Mar 13, 1991 

Apr 1, 1991 

Apr 4, 1991 

Apr 6, 1991 

11 Apr 10, 1991 

MMARY OF PIEZOMETER READINGS AND STATUS 

Depth to Water REMARKS 
T i e  Below Piezo. Top (Development, permeability 

testing, etc.) 

16:OO 3.11 m Head test 

16:OO 2.6 Ieallmin Flow test 

16:OO 1 2.5 Igallmin I Flow test 

-= 1.73 Igpm Flow test 
2.88 min 

06:40 -= 1.94 Igpm Flow test 
2.58 min 

3 psi (-2.1 m) Mechanical packer gauge 
installed 

3 psi (-2.1 m) 

4.5 psi (-3.2 m) 

3.75 psi (-2.6 m) 



PIEZOMETER RECORD SHEET SHEET 1 of 2 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91C4-P1 DATE OF INSTALLATION: Feb. 24, 1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 187.0'157.0 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 2.40'10.73 m 

TYPE AND SIZE OF PIEZOMETER: 2" PVC, 5' 20 slot PVC screen. 

ELEVATION AT PIEZO TOP: 1006.3 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 
I 

Date Time 
Depth to Water REMARKS 
Below Piezo. Top (Development, permeability 

testine, etc.) 

Feb 25, 1991 08:30 9.89 m 

16:30 11.79 m 

Feb 26, 1991 08:OO 13.30 m 

18: 12 14.11 m 

Feb 27, 1991 12:45 14.92 m 

18:15 15.07 m 

Feb 28, 1991 1410 15.47 m 

18:46 15.52 m 

Mar 1, 1991 09:OO 15.65 m 

Mar 2. 1991 1 18:30 1 15.76 m I 

15.88 m New stickup = 0.80 m 

15.91 m 

Mar 5, 1991 03: 11 15.91 m 

Rising head Bailing piezo 23:27 - 10 bailers, 
test all clean 

23:48 15.96 m 



PIEZOMETER RECORD SHEET SHEET 2 of 2 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91C4-P1 DATE OF INSTALLATION: Feb. 24, 1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND:. 187.0'157.0 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 2.40'10.73 m 

TYPE AND SIZE OF PIEZOMETER. 2" PVC, 5' 20 slot PVC screen. 

ELEVATION AT PIEZO TOP: 1006.3 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 

Depth to Water REMARKS 
Date T i e  Below Piezo. Top (Development, permeability 

testing, etc.) 

Mar 5, 1991 2351 15.96 m 
(continued) 

2358 15.96 m 

March 6, 1991 0: 13 15.96 m 

0: 18 15.96 m 

0:28 15.96 m 

456 15.99 m 

Mar 7, 1991 0455 15.81 m 

Mar 10. 1991 09:28 15.91 m 

11 Mar 11, 1991 1 01:18 1 15.82 m I 
Mar 17, 1991 15.84 m 

Aor 1, 1991 15.87 m 

Apr 4, 1991 15.88 m 

Aur 6, 1991 15.88 m 

Apr 8, 1991 15.86 m 

Apr 10, 1991 15.91 m 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91-C4-P2 DATE OF INSTALLATION: Feb. 24,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 46.3'114.11 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 2.50'10.76 m 

TYPE AND SIZE OF PIEZOMETER: 2" PVC, 5' 20 slot PVC screen. 

ELEVATION AT PIEZO TOP: 1006.4 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 

Date T i e  
Depth to Water REMARKS 
Below Piezo. Top (Development, permeability 

testing, etc.) 

Feb 25, 1991 1 08:30 1 9.94 m I 
16:30 11.40 m 

Feb 16, 1991 08:W 11.94 m 

18:14 12.33 m 

Feb 27, 1991 1245 12.85 m 

18:15 13.03 m 

Feb 28. 1991 14:lO 13.47 m 

Mar 1. 1991 1 09:W 1 13.80 m I 

Mar 2, 1991 10:OO 14.28 m 

Mar 3, 1991 17:lO 14.37 m 

Mar 4, 1991 2356 14.57 m 

Mar 5. 1991 03:09 14.56 m Note: for Hvorslev permeability 

I use 14.56 m as H. 

Mar 6, 1991 

Mar 7, 1991 

Mar 10, 1991 

Mar 11, 199 

04:58 

0454 

Mar 17, 1991 

0927 

01:20 

Dry 

Dry 

Dry 

Dry 

Dry 

Tip below SWL - need fill for 
falling head test. 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: W91C5-Pl DATE OF INSTALLATION: March 4,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 24.85 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 0.77 m 

TYPE AND SIZE OF PIEZOMETER. 2" Schedule 40 - 10 feet 10 slot screen. 

ELEVATION AT PIEZO TOP: 1057.6 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 

Depth to Water REMARKS 
Date T i e  Below Piezo. Top (Development, permeability 

Mar 4, 1991 

Mar 5, 1991 

Mar 6, 1991 

23:48 

04:44 

Mar 7, 1991 

Mar 10, 1991 

9.24 m 

10.18 m 

2255 

04.49 

Mar 11, 1991 

Mar 17, 1991 

12.80 m 

13.47 m 

M 4 2  

0918 

Apr 1, 1991 

Apr 4, 1991 

Apr 6, 1991 

15.72 m 

19.72 m 

01:29 

24.45 m 

24.51 m 

24.49 m 

Apr 8, 1991 

Apr 10, 1991 

20.23 m 

22.29 m 

24.67 m 

24.65 m 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91CS-P2 DATE OF INSTALLATION: March 4, 1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 16.25 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 0.61 m 

TYPE AND SIZE OF PIEZOMETER: 2" Schedule 40 - 10 slot 10 foot screen. 

ELEVATION AT PIEZO TOP: 1057.4 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 
II rl 

Date 

Mar 4, 1991 

Mar 5, 1991 

T i e  

23:45 

Mar 6, 1991 

Mar 7, 1991 

04:42 

22:59 

Mar 10, 1991 

Mar 11, 1991 

Depth to Water 
Below Piezo. Top 

2.11 m 

2.87 m 

5.10 m 

04:47 

04:41 

Mar 17, 1991 

Apr 1, 1991 

Apr 4, 1991 

REMARKS 
(Development, permeability 
testing, etc.) 

5.66 m 

7.54 m 

09:16 

01:27 

11.21 m 

11.48 m 

11.45 m 

Apr 6, 1991 

Apr 8, 1991 

7.42 m 

7.69 m 

11.46 m 

11.51 m 

Apr 10, 1991 11.57 m 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91-C6 DATE OF INSTALLATION: March 3,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 82.6'125.18 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 0.52 m 

TYPE AND SIZE OF PIEZOMETER: 2" x 5' x 20 slot Schedule 40 PVC screen and 2" 
Schedule 40 PVC riser. 

ELEVATION OF PIEZO TOP: 968.8 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 

Depth to Water REMARKS 
Date T i e  Below Piezo. Top (Development, permeability 

testing, etc.) 

Mar 11, 1991 09:00 8.81 m 

Mar 17, 1991 8.88 m 

Apr 1, 1991 8.87 m 

Aor 4. 1991 8.82 m 

Apr 6, 1991 1 8.84 m 

Apr 10, 1991 [ 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91-C7-P1 DATE OF INSTALLATION: March5,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 10.67 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 0.69 m 

TYPE AND SIZE OF PIEZOMETER: 7" Schedule 40 - 10'-10 slot. 

ELEVATION OF PIEZO TOP: 1075.9 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 
3 m _ m  

Depth to Water REMARKS 
Date T i e  Below Piezo. Top (Development, permeability 

testing, etc.) 

Mar 5. 1991 0451 3.26 m 

22:46 7.99 m 

Mar 6, 1991 04:40 8.62 m 

Mar 7, 1991 04:35 9.05 m 

06:32 9.08 m 

15:50 9.29 m 

Mar 10, 1991 09:05 10.13 m 

Mar 11, 1991 01:40 10.26 m 

Mar 17, 1991 10.96 m 

Apr 1, 1991 10.99 m 

Apr 4, 1991 11.15 m 

Apr 6, 1991 11.19 m 

Apr 8, 1991 11.28 m 

 AD^ 10. 1991 11.37 m 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91-C7-P2 DATE OF INSTALLATION: March 7,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 62.0'118.9 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 1.76'10.53 m 

TYPE AND SIZE OF PIEZOMETER: 5' x 2" slot Schedule 40 PVC screen pipe, 2" Schedule 
40 PVC. 

ELEVATION OF PIEZO TOP: 1075.7 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 
I 

Depth to Water REMARKS 
Date Time Below Piezo. Top (Development, permeability 

tesling, etc.) 

Mar 10, 1991 1 W:11 1 9.22 m 

Mar 11. 1991 1 01:42 1 9.57 m I 
- - 

Mar 17, 1991 1 
Apr 1, 1991 12.50 m 

Apr 4, 1991 12.54 m 

Apr 6, 1991 12.54 m 

Apr 8, 1991 1 1 12.55 m I 
Apr 10, 1991 12.60 m 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91CS DATE OF INSTALLATION: March 6,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 45.6'113.90 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 0.61 m 

TYPE AND SIZE OF PIEZOMETER: 2" Schedule 40 - 10' 10 slot screen (flush threaded). 

ELEVATION OF PIEZO TOP: 1037.4 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 
I 

Date Time 
Depth to Water REMARKS 
Below Piezo. Top (Development, permeability 

testing, etc.) 

Mar 7, 1991 M22 1.01 m 

Mar 10, 1991 08:45 1.04 m 

Mar 11, 1991 0158 1.00 m SWL in alluvium. *Requires 
FHT - (alluvium likely too perm. 
for RHT) 

Apr 6, 1991 1.01 m 

Apr 8, 1991 1.03 m 

Apr 10, 1991 0.97 m 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. Migan 

PIEZOMETER NO: KP91-C9 DATE OF INSTALLATION: March5,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 69.4'121.15 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 2' - 2"/0.66 m 

TYPE AND SIZE OF PIEZOMETER: 10' - 2" Schedule 40 PVC screen. 

ELEVATION OF PIEZO TOP: 1064.4 m 

SUMMARY OF PIEZOMETER READINGS ANLl STATUS 

Date 

Mar 6, 1991 

Mar 7, 1991 

T i e  

04:22 

04:05 

Mar 9, 1991 

Mar 10, 1991 

Depth to Water 
Below Piezo. Top 

7.67 m 

8.00 m 

Mar 11, 1991 

Mar 17. 1991 

REMARKS 
(Development, permeability 
testing, etc.) 

06:47 

10:20 

Apr 1, 1991 

11 Apr 6, 1991 1 1 5.71 m 1 11 

8.08 m 

8.98 m 

02:05 

1 5.77 m 

Apr 4, 1991 

9.01 m 

8.98 m 

U 
5.75 m I 

Apr 8, 1991 

Apr 10, 1991 

5.65 m 

5.49 m 



PIEZOMETER RECORD SHEET 

PROJECT NO. 1673 - Mt. Milligan 

PIEZOMETER NO. KP91-C10 DATE OF INSTALLATION: March 2,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 13.22 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 0.64 m 

TYPE AND SIZE OF PIEZOMETER: 2" Schedule 40 PVC, 10' screen - 10 slot. 

ELEVATION OF PIEZO TOP: 1001.9 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 

Depth to Water REMARKS 
Date T i e  Below Piezo. Top @evelopment, permeability 

testing, etc.) 

Mar 2, 1991 1850 5.00 m 

Mar 3, 1991 09:40 5.42 m 

17:32 5.49 m 

Mar 4, 1991 23:22 5.59 m 

Mar 5, 1991 05: 19 5.61 m 

22:29 5.63 m 

Mar 6, 1991 ( 04:05 ( 5.64 m I 
Mar 7, 1991 0354 5.66 m 

11 Mar 8, 1991 1 06:40 1 5.68 m I Ready to bail 

Mar 10, 1991 10:42 5.63 m Bailer lost down hole - no test 

Mar11,1991 02:15 5.76 m Bailer retrieved 

Mar 15, 1991 5.78 m From Klohn Leonoff Ltd. 

Apr 1, 1991 5.88 m 

Apr 6, 1991 5.91 m 

Apr 8, 1991 5.89 m 

Apr 10, 1991 5.85 m 

* 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91-C11 DATE OF INSTLLATION: March 2,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 30.18'19.20 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 2.00'10.60 m 

TYPE AND SIZE OF PIEZOMETER: 10' x 2" x 10 slot Schedule 40 PVC screen pipe is 2" 
Schedule 40 PVC. 

ELEVATION OF PIEZO TOP: 1054.0 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 

Depth to Water REMARKS 
Date T i e  Below Piezo. Top (Development, permeability 

testing, etc.) 

Mar 2, 1991 1 17: 15 I 0.61 m I 
Mar 3, 1991 09:45 3.17 m 

17:44 3.88 m 

Mar 4, 1991 23: 12 5.26 m 

Mar 5, 1991 0508 5.40 m 

22: 18 5.69 m 

Mar 6, 1991 03:56 5.72 m 

Mar 7, 1991 03:47 5.85 m 

Mar 8, 1991 06:35 5.85 m Ready to bail 

Mar 10, 1991 10:40 5.82 m 

Mar 11, 1991 0225 5.81 m 

Mar 16, 1991 5.83 m From Klohn Leonoff Ltd. 

Apr 1, 1991 11.88 m 

Apr 4, 1991 11.86 m 

Apr 6, 1991 1 1 11.89 m I 
Apr 8, 1991 11.94 m 

Apr 10, 1991 12.03 m 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. Migan 

PIEZOMETER NO: KP91-C12 DATE OFINSTALLATION: March 7,1991 

DEFTH TO PIEZOMETER TIP BELOW GROUND: 89.0'127.13 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 2'10.61 m 

TYPE AND SIZE OF PIEZOMETER: 4 112" ID (Schedule 40), 40 slot. 

ELEVATION OF PIEZO TOP: 1007.6 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 

Date T i e  
Depth to Water REMARKS 
Below Piezo. Top (Development, permeability 

testing. etc.) 

M; 7, 1991 1 21:00 1 0.31 m I Just after completion 

Mar 10, 1991 10:32 11.04 m 

Mar 11, 1991 02:21 11.64 m 

Mar 14, 1991 11.39 m From Klohn Leonoff Ltd. 

Apr 1, 1991 11.25 m 

Apr 4, 1991 11.26 m 

Avr 6, 1991 11.28 m 

Apr 8, 1991 11.29 m 

APT 10, 1991 11.31 m 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91-C13 DATE OF INSTALLATION: March 5,199 1 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 5.61'117.10 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 1.44'10.44 m 

TYPE AND SIZE OF PIEZOMETER: 10' - 10 slot - 2" 0 PVC Schedule 40 screen. 

ELEVATION OF PIEZO TOP: 1005.1 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 

Depth to Water REMARKS 
Date Time Below Piezo. Top (Development, permeability 

testing, etc.) 

Mar 5. 1991 1 1550 

22:02 4.62 m 

Mar 6. 1991 04:ll 6.33 m 

Mar 7, 1991 0358 7.88 m 

18:23 8.17 m 

Mar 8, 1991 ( 06:29 1 8. 32 m I 
Mar 10, 1991 10:29 8.53 m 

Mar11,1991 02:18 8.57 m 

Mar 14, 1991 8.64 m From Klohn Leonoff Ltd. 

Apr 1, 1991 8.79 m 

Apr 4, 1991 8.80 m 

 AD^ 6. 1991 8.83 m 

Apr 10, 1991 8.78 m 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. M i g a n  

PIEZOMETER NO: KP91-C14 DATE OF INSTALLATION: March 8,1991 

DEITH TO PIEZOMETER TIP BELOW GROUND: 46.2'114.08 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 2.13'10.65 m 

TYPE AND SIZE OF PIEZOMETER: 2" Schedule 40 - 10' 10 slot.\ 

ELEVATION OF PIEZO TOP: 999.9 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 

Depth to Water REMARKS 
Date T i e  Below Piezo. Top (Development, permeability 

testing, etc.) 

Mar 8, 1991 18: 17 0.39 m Just completed 

Mar 10, 1991 11:06 3.62 m 

Mar 15, 1991 3.71 m From Klohn Leonoff Ltd. 

Apr 1, 1991 3.77 m 

Avr 4, 1991 3.78 m 

Apr 6, 1991 3.79 m 

Avr 8. 1991 3.81 m 

Apr 10, 1991 3.84 m 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. Migan 

PIEZOMETER NO: 90-676 DATE OF INSTALLATION: June 30,1990 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 93'128.35 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: NIL 

TYPE AND SIZE OF PIEZOMETER: 1 112" e PVC, perforated 114" diameter holes every 
30 em along entire length. 

SUMMARY OF PIEZOMETER READINGS AND STATUS 

Below Piezo. Top 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91-WSD1 DATE OF INSTALLATION: March 10,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 153.5'146.79 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 2'10.61 m 

TYPE AND SIZE OF PIEZOMETER: 2" diameter Schedule 40 PVC screen. 2" diameter 
Schedule 40 PVC riser. 

ELEVATION OF PIEZO TOP: 1041.4 m 

SUMMARY OF P 

Date Time 

Mar 10, 1991 18:W * 
EZOMETER READINGS AND STATUS 

Depth to Water REMARKS 
Below Piezo. Top (Development, permeability 

testine. etc.) 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. Mifigan 

PIEZOMETER NO: KP91-WSD2-P1 DATE OFINSTALLATION: March6,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 39'111.89 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 2'10.61 m 

TYPE AND SIZE OF PIEZOMETER: 314" PVC risers with 5' long tip, slotted every 3 cm 
with hacksaw. 

ELEVATION OF PIEZO TOP: 1007.2 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. M i g a n  

PIEZOMETER NO: KP91-WSD2-P2 DATE OF INSTALLATION: March6,1991 

DEPTH TO PIEZOMETER TIP BELOW GROUND: 17.1'15.21 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 2'10.61 m 

TYPE AND SIZE OF PIEZOMETER: 314" PVC risers with 5' long tip slotted every 3 em by 
hacksaw. 

ELEVATION OF PIEZO TOP: 1007.2 m 



PIEZOMETER RECORD SHEET 

PROJECT NO: 1673 - Mt. Milligan 

PIEZOMETER NO: KP91-WSD3 DATE OF INSTALLATION: Mar 15,1991 

DEPT H TO PIEZOMETER TIP BELOW GROUND: 44.5'13.46 m 

HEIGHT OF PIEZOMETER STICKUP ABOVE GROUND: 1.75'10.53 m 

TYPE AND SIZE OF PIEZOMETER: 2" Schedule 40 PVC pipe slotted (hacksaw) over last 
6'. Half diameter slots alternating sides every 2" approximately. 

ELEVATION OF PIEZO TOP: 1059.8 m 

SUMMARY OF PIEZOMETER READINGS AND STATUS 
li 




