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1.0 Summary 

In 2005, Adanac Moly Corp. conducted a major exploration program on the 
AdanadRuby Creek "porphyry molybdenum" property, near Atlin. It diamond-drilled 19 
holes, for an aggregate depth of 4,984.1 metres in-and-around the main deposit, and 
percussion-drilled 17 holes for a total depth of 249 metres lower-down the valley. It also 
dug and sampled 81 back-hoe pits as part of a study of surficial cover in the vicinity of its 
proposed mill-site and tailings impoundment. 

Adanac Moly Corp. has completed a pre-feasibility study and it is currently working 
on a full feasibility study. In the summer, it commissioned Klohn, Crippen Berger 
Consultants Limited to examine the surficial geology of the upper part of the Ruby Creek 
valley. The programme provides insight into the nature of the rocks and soil-cover 
underlying the company's placer claims down-stream from the proposed molybdenum 
deposit. Although there are active placer operations in the lower part of the Ruby Creek 
drainage, they are in Tertiary gravels; none of which were found during the current 
programme. Adanac Moly Corp's claims appear to have low potential for placer gold. 

2.0 Introduction 

2.1 General Statement 

In 2002, Adanac Gold Corp. (Adanac Moly Corp.'s predecessor) acquired 100% 
ownership of the AdanadRuby Creek deposit, through staking. In 2004, the company 
drilled 9,087 metres of core in 38 holes to delineate the deposit, fill data gaps within it 
and substantiate previous work. Amec Americas Limited (AMEC) calculated a NI 43 - 10 1 
compliant mineral resource and, in May, 2005, Adanac Moly Corp. announced that the 
deposit has a measured and indicated geological resource of 205,100,000 tonnes grading 
0.062% Mo at a cut off grade of 0.04% Mo. The 2005 exploration programme is designed 
to enable the company to complete a full feasibility study. 

The deposit has been to "feasibility" twice before. It was drilled and bulk sampled by 
Adanac Mining and Exploration Limited (no relation to Adanac Moly Corp) and Kerr 
Addison Mines Limited between 1969 and 1972. At that time it was deemed uneconomic. 
It was later evaluated by Placer Development Limited, in 1979 and 1980, but the 
company shelved its production plans when the price of molybdenum collapsed, around 
198213. Placer Development reported an "undiluted mineable mineral reserve" of 151 
971 000 tonnes grading 0.063% Mo at a cutoff grade of 0.04% Mo and a strip ratio of 
1.5: 1 (Pinsent and Christopher, 1995). 

Kerr Addison and Placer Development both undertook geotechnical studies in the 
upper part of the Ruby Creek valley. Placer Development's work was conducted by 
Klohn Leonoff Consultants Limited, a precursor of Klohn Crippen Berger. Much of the 
old information is available to Adanac Moly Corp and has been included by Klohn, 
Crippen and Berger in their analysis of the area. The latter have just completed a full 



environmental base-line study of the Ruby Creek valley. Several segments from that 
study, documenting the over-burden characteristics of the upper part of the Ruby Creek 
valley are attached to this report in an appendix. 

2.2 Location and Access 

The AdanadRuby Creek deposit (Lat. 59' 42.5' N, Long. 133' 24' W; NTS 104Nl11) 
is at the head of Ruby Creek, 24 km northeast of Atlin in northern British Columbia 
(Figure 1). It underlies the floor of the valley at approximately 1500 metres elevation. 
The deposit is readily accessible by road from Atlin. The first 19 km of road, to the Pine 
Creek Bridge at Surprise Lake are fully maintained. Thereafter, the road is maintained by 
the company and by local placer miners. 

2.3 Topography and Climate 

The AdanacIRuby Creek deposit is in "alpine" terrain at the head of a creek that flows 
into Surprise Lake. It underlies a flat, relatively un-vegetated cirque near the head of the 
valley. The walls of the cirque are steep but the floor is glacially scoured and flat. The 
climate is temperate. Summers are mild and may be either wet or dry. Winters tend to be 
cold and windy and the area receives a considerable amount of snowfall between October 
and May. Klohn Leonoff Consultants Limited studied the climate for Placer Development 
Limited in the early 1980s, and its successor, Klohn Crippen Berger Consultants Limited 
established a weather station on site for Adanac Moly Corp. early in 2005. 

2.4 Claim Disposition 

Adanac Moly Corp has an undivided 100% interest in 13 contiguous placer claims, 
(Ruby Tin to Ruby Tin 14, totaling 1,632.6 hectares), near the head of Ruby Creek. It 
also owns two contiguous tenures (Rufner 1 and Rufner 4, totaling 632.87 hectares) 
covering the upper part of Rufner Creek and one (Boulder Tin, 294.3 hectares) over the 
upper part of the adjacent Boulder Creek drainage. The tenures are listed in Table 1 and 
are shown in Figure 2. They were staked on-line, according to Mineral Titles on Line 
procedures and, following acceptance of this report will be "in good standing" until 
April, 201 6. 

Figure 2 shows that the Ruby Creek tenures are upstream from the active placer 
operations on the creek. However, they cover a significant portion of the upper part of the 
valley, including all of the company's proposed open-pit mine and mill-site, and much of 
its proposed tailing impoundment and dam-site. The tenures extend out of the Ruby 
Creek valley into the adjacent Rufner and Boulder Creek drainages. 

3.0 Exploration History 

The AdanacIRuby Creek molybdenum deposit was discovered in 1905 but saw limited 
exploration prior to 1966, when it was staked by Adanac Mining and Exploration Limited 
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Figure 1: Regional Location Map: Adanac Property, Northwest British C 



TABLE 1 
PLACER TENURES, RUBY CREEK 

TENURE NUMBER TENURE NAME 

Ruby Tin 
Ruby Tin 2 
Ruby Tin 3 
Ruby Tin 4 
Ruby Tin 5 
Ruby Tin 6 
Ruby Tin 7 
Ruby Tin 8 
Ruby Tin 9 

Ruby Tin 10 
Ruby Tin 11 
Ruby Tin 12 
Ruby Tin 14 

51 1142 Boulder Tin 

51 0834 Rufner 1 
51 0944 Rufner 4 

HECTARES 

97.96 
81.62 
32.66 
65.29 
48.99 
49.00 
16.33 
16.33 

408.27 
408.04 
16.33 
147.01 
244.77 

294.30 

408.10 
244.77 

GOOD TO DATE* 

8th April 2016 
10th April 201 6 
10th April 2016 
10th April 2016 
10th April 201 6 
10th April 2016 
10th April 201 6 
10th April 201 6 
10th April 201 6 
10th April 2016 
10th April 2016 
10th April 2016 
10th April 201 6 

10th April 2016 

10th April 201 6 
10th April 201 6 

*Date on acceptance of this report 
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Figure 2: Placer Claim Location Map 



and Canadian John's Manville Limited. Adanac Mining acquired the controlling interest 
the following year and drilled 80 holes for an aggregate length of 12,775 metres. In 1970, 
it optioned the property to Kerr Addison Mines Limited. 

Kerr Addison diamond drilled a further 47 holes for a total depth of 5,626 metres and 
drove 589 metres of drift, 246 metres of cross-cut and 281 metres of raise in the "higher- 
grade" core of the deposit. It extracted 9,545 tomes of ore, from the cross-cut and six 
raises and processed them on site to evaluate the "nugget effect" caused by coarse- 
grained molybdenite. Chapman, Wood and Griswold Limited completed a full feasibility 
study in 1972 and found the deposit to be uneconomic. 

The following year, 1973, Climax Molybdenum Corporation of British Columbia 
Limited diamond-drilled and/or deepened a further 9 holes for an aggregate depth of 
2,672 metres. The Company later dropped its option but its staff went on to publish a 
comprehensive geological description of the deposit (White et al., 1976). The property 
was then dormant until metal prices improved in the late 1970s. 

In 1978 Placer Development Limited re-evaluated Ken Addison's feasibility study, 
optioned the property and started a full-scale technical and socio-economic review. In 
1979, it diamond-drilled a further 6,028 metres in 49 holes in-and-around Ken Addison's 
proposed "initial pit", and the following year it drilled a further 27 holes with an 
aggregated depth of 4,858 metres, in and around the margins of its "ultimate pit". At the 
same time, it contracted Klohn Leonoff Consultants limited to complete a geotechnical 
survey of its proposed plant and tailings areas lower in the valley. Although Placer 
Development completed nearly all the work required for a formal feasibility study, it was 
never finished. The price of molybdenum dropped sharply in 198213. The company held 
on to the option for a few years but eventually returned the property to Adanac Mining 
and Exploration Limited. The claims lapsed in the late 1990s. 

Andris Kikauka staked the deposit for Adanac Gold Corporation (Adanac Moly Corp) 
in 2002. The following year, the company compiled the existing data and worked on a 
"scoping study" that led to a drill programme in 2004. It was designed with input from 
AMEC, who later calculated the NI 43-101 compliant resource based on a combination of 
new and the historic data. 

In 2005, Adanac Moly Corp returned to the property and drilled a further 19 holes for 
an aggregate depth of 4,984.1 metres. It also contracted with Klohn Crippen Berger 
Consultants to undertake the socio-economic, environmental and geotechnical studies 
required for a full feasibility study. 

4.0 Regional Geology 

The AdanadRuby Creek molybdenum deposit formed late in the development of a 
small igneous complex (Mount Leonard Stock) west of the Surprise Lake Batholith. It is 
entirely within the stock, which is a chemically highly evolved granite or quartz 
monzonite of the Surprise Lake plutonic suite. 



The geology of the Atlin area is mapped by Aitken (1959), and the regional setting of 
the deposit is discussed by Christopher and Pinsent (1982). Simply put, the Atlin area 
(Figure 3) is underlain by highly deformed and weakly to moderately metamorphosed 
ophiolitic rocks of the Pennsylvanian and/or Permian-aged Cache Creek Group (Monger, 
1975). The latter consists of serpentinites and basalts, as well as limestones, cherts and 
shales. The Cache Creek Group strata are cut by two large plutons. North of Pine Creek, 
they are cut by a Jurassic-age granodiorite to diorite intrusion known as the Fourth of 
July Batholith, and north and south of Surprise Lake they are cut by a large Cretaceous- 
age granitic to quartz monzonitic intrusion known as the Surprise Lake Batholith. The 
Mount Leonard stock is separated from the Surprise Lake batholith by a north-south 
oriented panel of Cache Creek Group strata (mainly deformed meta-sediment and 
ultramafic rock) that underlies much of the lower part of Ruby Creek. 

All the (above) rocks are faulted and the Adanac deposit is located near the 
intersection of three major, syn to post-mineral faults. It is partially controlled by, and is 
partially off-set by, the Adera fault which trends from northeast to southwest down Ruby 
Creek and defines much of the southern boundary of the Fourth of July Batholith. It is 
also controlled by the Boulder Creek fault system. This runs north up Boulder Creek and 
cuts across the head of the Ruby Creek drainage. This also appears to have helped 
localize emplacement of the deposit. 

The Ruby Mountain fault system runs from northwest to southeast and defines the 
northeast contact of the deposit. This fault system controls on the location of the Ruby 
Mountain volcano, which is immediately to the south of the deposit (Figure 3). The 
volcano is Late Tertiary to Quaternary in age. It erupted after the deposition of placer- 
gold bearing gravels in the lower part of the Ruby Creek drainage, and they are covered 
by columnar basalt and volcanoclastic debris. There has been intermittent exploration for 
placer-bearing gravels in the upper part of the valley, upstream from the volcanic cover. 
The Eastman shaft was sunk in the 1950s (?) without success. Results to date suggest that 
gold-bearing gravels are limited to the lower part of the drainage below the volcanic 
rocks. The origin of the placer gold is uncertain; however, most of it probably comes 
from quartz-carbonate veins in shears in Cache Creek Group strata. However, work by 
Sack and Mihalynuk (2000) suggests that some may locally be derived from Surprise 
Lake batholith-related intrusions. 

5.0 Property Geology 

The Adanac deposit underlies the valley floor near the head of Ruby Creek. It is 
largely buried and has very little surface expression. There is little outcrop in the valley 
floor and molybdenite is only rarely found in float and/or in veins in outcrop in the bed of 
the creek. Most of the geology is derived from drill data and underground development. 
Figure 4 shows the geology, along with Placer Development Limited's 1448 metres 
elevation assay contours and ultimate pit outline. It also shows the surface projection of 
Kerr Addison Mines Limited's drift and cross-cut. 
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Figure 3: Simplified Regional Geology: Atlin Area, Northwest British Columbia 
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The geology of the deposit is described by Sutherland Brown (1970), Janes (1971), 
White et a1 (1 976), Tennant (1 979), Pinsent (1 98O), Christopher and Pinsent (1 982) and 
Pinsent and Christopher (1995), among others. For consistency, Adanac Moly Corp uses 
the terminology employed by Placer Development Limited in 1979180 (Tennant, 1979; 
Pinsent, 1980 and Pinsent and Christopher, 1995). However, the quartz monzonites are 
chemically highly evolved and they may be granites. 

The deposit area is underlain by at least three separate pulses of plutonic rock, each of 
which underwent deformation prior to injection of the next pulse. The first, which 
includes the contact phase between the two (Fourth of July and Surprise LakeIMount 
Leonard Stock) batholiths consists of a highly variably textured unit that grades from 
"coarse-grained quartz monzonite" (CGQM) south of the Adera fault through a number 
of texturally transitional phases including "transitional andlor hybrid coarse-grained 
quartz monzonite" (CGQM-T or CGQM-t; CGQM-H) and "crowded quartz feldspar 
porphyry" (CQFP) to "sparse quartz feldspar porphyry" (SQFP) upward and outward 
from the deposit. The latter is best exposed north of the Adera fault, near the diorite 
contact. 

Coarse-grained quartz monzonite (CGQM) is weakly-to-moderately deformed. It is a 
pink to grey equigranular, coarse-grained (0.5 to 3.0 cm) quartz monzonite consisting of 
approximately equal amounts of orthoclase, plagioclase and grey quartz (Christopher and 
Pinsent, 1982). The feldspar is commonly seriate and, locally, includes a small amount of 
fine-grained (2 to 4 mm) matrix. Coarse-grained quartz monzonite (CGQM) grades to 
sparse quartz feldspar porphyry (SQFP) with increase in matrix content and decrease in 
"phenocrysts". 

The first stage of intrusion also includes a distinctive "mafic quartz monzonite 
porphyry" (MQMP) that is intruded into and intercalated with the coarse-grained unit. It 
is found within and on the northeast side of the deposit and outcrops down-stream from it 
(Figure 4). It underlies the mill site and part of the proposed tailings pond. This 
distinctive grey rock type has a seriate (1 to 4 mm) locally porphyritic texture. It is 
composed largely of chalky white plagioclase, disseminated biotite and phenocrysts of 
ragged plagioclase and lesser quartz. These two early phases were fractured and 
deformed prior to emplacement of a second pulse of magma. 

The second pulse has two main mapped phases (Figure 4). They are "crowded quartz 
monzonite porphyry" (CQMP) and "sparse quartz monzonite porphyry" (SQMP). The 
two rock-types are very similar; however the former has an average of 45% to 50% (2 to 
6 mm) subhedral to euhedral plagioclase, orthoclase quartz and biotite phenocrysts in an 
aphanitic matrix, and the latter has fewer, 10% to 30%. The porphyries are fresher and 
generally less deformed than the surrounding rocks and they have a much finer, more 
chilled matrix than the sparse quartz feldspar porphyry (SQFP) described above. The 
porphyries are exposed, locally, in the floor of the valley in the South Cirque area and 
diamond drilling shows that they are present at depth, cutting coarse-grained quartz 
monzonite under the floor of the valley upstream from the South Cirque. 



The third intrusion phase, "fine-grained quartz monzonite" (FGQM) is a variably 
textured "aplite" that intrudes coarse-grained quartz monzonite and its variants (CGQM, 
CGQM-T, CGQM-H) and mafic quartz monzonite porphyry (MQMP) above and around 
the sparse and crowded porphyry intrusions. It is also found in the porphyries (CQMP, 
SQMP) but is less easily recognized. Fine-grained quartz monzonite (FGQM) is not 
exposed on surface but is well documented in the sub-surface, forming a series of 0.05 to 
10 metres thick, approximately flat lying, structurally-controlled, sills and dykelets that 
can be traced from hole to hole over considerable distances. 

In addition to these reasonably well defined rock types, drilling of the southwest part 
of the deposit has located two additional units in the sub-surface. They are a Megacrystic 
Feldspar Porphyry (MFP) and a Medium-grained Equigranular Quartz Monzonite 
(MEQM). They are not well constrained spatially; however, they appear to be relatively 
young phases of the composite intrusion. The former consists of rare to abundant large 
(>lo rnrn) euhedral orthoclase phenocrysts in a finely chilled matrix. The latter consists 
of an equigranular mosaic of (3-5 mm) quartz and feldspar crystals. 

All three ages of quartz monzonite predate mineralization and still later post-mineral 
faulting. The Adera fault is a composite structure that dips steeply to the northwest. It is 
"normal" and has down-dropped the northern part of the deposit in a series of slices. 
Because of the depth of drilling, the off-set portion is currently very poorly defined. The 
Boulder Creek and Ruby Mountain fault systems are poorly defined by vertical drilling; 
however, they both appear to focus and off-set mineralization in the South Cirque area, 
on the northeast side of the deposit. The intrusive rocks underlying the propose plant site 
and tailings impoundment belong to the first phase of intrusion. They appear to be 
textural variants of coarse-grained quartz monzonite (CGQM) and mafic quartz 
monzonite porphyry (MQMP). 

6.0 Surficial Geology 

The Ruby Creek valley is Tertiary in age but is heavily modified by Late Tertiary to 
Quarternary volcanism, and by more recent glacial and post-glacial activity. The latter 
include the affects of at least two major land-slides. The overburden in the valley consists 
of a small amount of Tertiary-age gravel, glacial and post-glacial fluvial deposits, 
younger colluvial and alluvial deposits, and recent organic soils. 

The Tertiary alluvial sediments are exposed beneath a capping of basalt in the lower 
part of the drainage. They are mainly cobble and boulder gravels with some pebbly beds 
that exhibit horizontal stratification. Some of the upper beds contain scoria marks the 
onset of volcanism. The age of volcanism is uncertain. However, it is clear that lavas 
erupted into the drainage and filled much of the lower valley with basalt. The volcanic 
edifice that built up on Ruby Mountain later became unstable and two major landslides 
appear to have occurred on its eastern flank in the relatively recent past. The slides 
transported volcanic rock across the drainage, on to the eastern side of Ruby Creek. 



The lower slopes of the Ruby Creek valley are predominantly overlain by lateral and 
terminal glacial moraine deposits and ablation tills. However, in the upper part of the 
valley, above the influence of the basalt flows, the valley widens out and is underlain by a 
complex, inter-fingering of till, alluvium and lacustrine sediment. These younger deposits 
extend throughout much of the proposed tailings pond area and into the vicinity of the 
proposed plant site. They show abundant evidence for multiple episodes of glacial 
advance and retreat. There are alluvial fan deposits close to the right and left abutments 
of the proposed tailings dam site and underlying part of the central upper valley floor. 
Colluvial deposits are locally abundant near the head of the valley. They are formed as a 
result of gravitational action, as landslides or avalanche debris, or through slower moving 
solifluction around the valley walls. The lower slopes of many of the bed-rock cliffs are 
draped with talus. The glacial and post-glacial deposits in the main floor of the valley 
have a small amount of organic cover. 

7.0 Technical Programme 

In September, 2005, Klohn Crippen Berger Consultants conducted a major review of 
the surficial geology and overburden deposits of the upper part of the Ruby Creek valley 
(Figure 5). The project was designed to obtain base-line environmental data and assist in 
establishing the lay-out of a proposed mill site, tailings facilities and impoundment dam. 
Most of the geotechnical data are discussed in "2005 Site Investigation Program" in 
Appendix I11 of Klohn Crippen' s "Feasibility Design of Tailings Facility, Waste Dumps 
and Site Water Management" report to Adanac Moly Corp. However, some of the 
surficial geology and is described in Chapter 4 "Physical Environmental Baseline". 
Work on the mill-site is in Appendix IX. Appendices I11 and IX are attached to the 
current report in their entirety as Appendix C. Two of the principal maps and tables are 
reproduced in the main body of the report for convenience. However, the pit and drill- 
hole logs are in the appendix. The results provide considerable insight into the nature of 
the surficial deposits in the upper part of the valley. 

Klohn Crippen drilled 25 Becker-drill holes at 17 different sites (BKS05-01 to 
BKS05-17), in two of the borrow pit areas, at the mill site, the tailings pond and the 
tailings dam. The locations and depths are summarized in Table 2 (Table 111-2 in Klohn 
Crippen's report) and locations are shown in Figure 6. The holes were vertical, drilled 
using a truck mounted model HAV-180 Becker hammer drill rig. It drove double-walled 
168 mm diametre casing into the ground in 3 metres lengths using an ICE 180 double- 
acting diesel pile hammer. Nine of the holes were closed and used for hydrological 
experimentation. The rest were open. The drill logs are given in Klohn Crippen's 
appendix. The open-end holes were drilled to establish soil stratigraphy and retrieve 
samples. The sample material was lifted to surface by compressed air circulating through 
the casings and discharged through a cyclone. Samples were collected every 3.0 metres, 
or where a change in soil was encountered. Because of the destructive nature of the 
drilling process, the materials returned were largely classified on the basis of grain-size 
rather than "lithology". 
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TABLE 2* 
SUMMARY OF 2005 BECKER DRILL PROGRAM 

Open/ 

Becker 
Northing 

0 

6,622,037 

Easting 

0 
Max. Test 
Depth (m) Dates 

Sep. 6-7 

Location 
North 

Borrow 
North 

Borrow Sep. 7-8 

Sep. 9 

Sep. 9, 16 

Sep. 16-17 

Sep. 19 

Sep. 19 

1379 Open 
Open 

1459 Closed 
Open 

Mill 

Mill 
Open 

1458 Closed Mill 
East 

Borrow 
East 

Borrow 
East 

1408 1 Open 

Sep. 20 

Sep. 2 1-22 
zprn 

27-30 

Oct. 2-8 

Borrow 
East 

Borrow 
Tailjngs 

Pond 
Tailings 

Pond 
Tailings 

Dam 
Tailings Open 

Oct. 9- 10 

Dam 
Tailings 

Dam 
Tailings 

Dam 
Tailings 

I Oven 
Closed 

Closed Oct. 17-11 

Oct. 19 

Dam 

1304 I Closed Dam 

* See Table 1 1 1  -2 in Appendix C 



Most of the surficial materials underlying the proposed mill-site, primary borrow- 
areas and tailings dam consist of sandy till. However, they are described as consisting of 
coarse-grained sand and gravel deposits containing small cobbles. Two Becker holes 
(BKS05-10, BKSO5-11) in the tailings pond area intersected particularly dense till 
between the sandy till the bedrock. In these two holes, the bedrock was cored and NQ3 
wire-line was used to retrieve a short sample. In each case the bottom of the hole 
consisted of "alaskite" (quartz monzonite); however, in BKS05-10 it was intermixed with 
"greenstone", possibly hornfelsed volcanic rock. 

The three Becker holes drilled in the proposed mill-site area also penetrated a short 
distance into "alaskite" (quartz monzonite) bedrock. In each case, the principal lithology 
immediately above bed-rock was dense fine-to-coarse-grained, well-graded sand and 
gravel till. The depth to bedrock varied from 2.4 metres at BK05-04 to 8.4 metres at 
BK05-03. The Becker holes in the tailings dam area (BK05-12 to BK05-16) penetrated 
between 8.5 and 14.6 metres of medium to coarse material before intersecting fresh 
basalt. 

Klohn Crippen also dug 81 test pits (TP05-01 to TP05-74 and TP05-100 to TP05-105) 
using a Hitachi 120 Excavator. Pit locations, coordinates and depths are listed in Table 3 
(Table 111-1 in Klohn Crippen's report) and the sites are shown in a Figure 6. The test pit 
logs are also in the appendix. The pits were sited to give overall coverage of the valley, 
and to provide information on specific areas of potential disturbance. They cover the 
possible mill site, waste dumps, diversion ditch and tailings dam, and areas of potential 
for borrow material, such as Borrow areas A-C, and the Cinder Borrow site (Figure 5). 
The pits extend to depths of up to 4.8 metres, in the "North Diversion area". However, 
they average around 3.0 metres in depth. The material encountered and described in the 
logs, is largely classified by grain-size distribution. However, some indication of the 
nature of the source material (e.g. alluvium, till) is usually given. The dominant material 
is sandy till. 

Klohn Crippen Consultants dug eleven test pits (TP05-10 to TP05-20) in the vicinity 
of the currently proposed mill site, near the head of the Ruby Creek valley. The site is on 
a shallow dipping bench that straddles the main access road on the south side of Ruby 
Creek, down-stream from the deposit. The test pits ranged in depth from 1.1 to 2.7 metres 
and encountered similar assemblages of cobble, sand and gravel-bearing till overlying 
either bedrock or large boulders. Of the ten pits, seven (TP05-11 to TP05-15, TP05-17 
and TP05-19) appear to have reached bedrock or close to it. The other three (TP05-16, 
TP05-18 and TP05-20) were stopped short. One of the test pits. (TP05-10) was dug in the 
vicinity of the proposed low-grade stockpile on the north side of Ruby Creek. It also 
failed to reach bedrock, encountering sand and gravelly material down to a depth of 4.2 
metres. Pit and Becker-hole depths both show that the sediment package thickens along 
the central axis of the valley. 

None of the pits across the proposed tailings dam (TP05-52 to TP05-66) reached bed- 
rock; however, that there is dense, well-graded, cobble-bearing sand and gravel till unit at 
depth, and that there are well defined seams of silt and sand in places, near the top of the 



TABLE 3* 
SUMMARY OF 2005 TEST PIT PROGRAM 

TP05-01 I South Valley 1 6 619 611 1 589 901 1 1540 1 3.6 
TP05-02 I South Vallev 1 6 619 648 1 589 943 1 1536 1 2.4 I - - .. . . . .. - - . . .-. . . - -  ~ - 

TP05-03 I South Vallev 1 6 619 372 1 589 830 1 1554 1 1.2 I 

West Ruby 1 6619911 1 588 501 1 1595 1 2.7 1 
TP05-04 

TP05-05 

I TP0.5-07 1 Mnllv 1.ake I 6 670 581) 1 589 n69 1 1621 1 3.1 I 

West Ruby 

West Rubv 

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

I . 
TP05-10 I Millsite 1 6620851 1 590182 1 1423 I 4.2 I 
TP05-08 

TP05-09 

I I . 
TP05-l l I Millsite 1 6620 839 1 590 350 1 1424 1 1.7 1 

6 620 076 

6 619 984 

TP05-12 Millsite 6 620 659 590 350 1454 1.7 

TP05-13 Millsite 6 620 761 590 462 1446 1.7 

..--.. J 
Molly Lake 
Mollv I.ake 

588 752 

588 653 

- - - - - - - 
6 620 720 
6 620 751 

TP05- 15 

TP05- 16 

TP05-17 

1576 

1574 

TP05-18 

TP05- 19 

TP05-22 I Waste Dump#4 1 6 621 275 1 591 094 1 1354 1 1.4 

TP05-23 I Waste D u m ~ # 4  1 6 621 386 1 591 015 1 1351 I 3.2 I 

2.4 

1.5 

- - <  - - -  
588 924 
589 254 

Millsite 

Millsite 

Millsite 

TP05-20 

TP05-21 

~- ~ - -  m 

TP05-24 I Waste D u m ~  1 6 621 315 1 590 348 1 1404 1 3 I 

Millsite 

Millsite 

- 

1598 

1595 

6 620 887 

6 620 923 

6 620 988 

Millsite 

Waste Dump #4 

- .  - 

2.7 

2 

6 620 918 

6 620 831 

TP05-25 

TP05-26 

- -  - -  - - - - -  - 
I . 

TP05-30 I Borrow A 1 6621412 1 592499 1 3 3  I 2.6 I 

590 604 

590 714 

590 668 

TP05-27 

TP05-28 
TP05-29 

590 587 

590 537 

1.3 

2.4 

Waste Dump 

Waste Dump 

1441 

1450 

1430 

1435 

1387 

6 620 793 

6 621 165 

Borrow A 
Borrow A 
Borrow A 

TP05-3 1 

TP05-32 

TP05-33 

TP05-37 I Borrow B 1 6622193 1 591285 1 1393 1 3.8 I 

1.8 

2.4 

2.6 

1433 

1441 

590 368 

590 814 

6 621 604 

6621 866 

TP05-34 

TP05-35 

TP05-36 

2 

1.1 

6621 114 

6 662 113 

6 621 234 

Borrow A 
Borrow A 
Borrow B 

590 722 

590 834 

Borrow B 

Borrow B 

Borrow B 

592 676 

592 888 

592 536 

6 621 353 

6 62 1 642 

6 621 879 

1381 

1398 

6 62 1 765 

6622 115 

6 621 871 

1.7 

1.7 

1328 

1362 

1325 

592 254 

592 194 

592 160 

3.4 

2.8 

2.9 

591 881 

591 770 

591 464 

1330 

1358 

1371 

4.2 

3.7 

2.3 

1338 

1370 

1352 

3.2 

3.3 

3.8 



TP05-39 I Borrow B 1 6662363 1 592103 1 1402 1 3.5 

TP05-40 I Borrow B 1 6622105 1 592155 1 1384 1 3.2 I 
Test Pit ID 

TP05-38 

Location 

Borrow B 

TP05-41 

TP05-42 

TP05-45 1 Nnrth Diversion 1 6 622 789 1 592 648 1 1455 1 4.8 1 

TP05-43 

TP05-44 

TP05-46 1 North Diversion 1 6 622 841 1 592 798 1 1450 1 3.3 1 

Northing (m) 

6 622 285 

- 

Borrow B 

Borrow B 

TP05-47 I North Diversion 1 6 622 875 1 592 954 1 1458 1 4.5 1 

Borrow B 

North Diversion 

Easting (m) 

591 684 

6 622 232 

6 622 123 

~ p n 5 - m  1 Rnrrnw A 1 6 671 691 1 597 576 I 1396 I 5 I 

TP05-48 

TP05-49 

-. -- -- --..-.. . - - - - . - < - - > -  - .  - -- - - I 

TP05-51 1 Rnrrnw A 1 6 621 564 1 592 634 1 1385 1 3 I 

Elevation (m) 

1392 

592 387 

592 547 

3.5 

3.8 

6 621 958 

6 622 948 

Pit Depth (m) 

3.5 

North Diversion 

Borrow A 

. '2 m 

TP05-54 I TailingsDam 1 6 620 257 1 593 133 1 1288 1 3.9 I 

1404 

1418 

592 366 

592 468 

TP05-5 1 A 

TP05-52 

TP05-53 

3.3 

3.5 

1394 

1468 

6 622 653 

6 621 885 

Borrow B 

Tailings Dam 

Tailings Dam 

TP05-55 

TP05-56 

1 u m 

TP05-60 I Tailings Dam 1 6 620 466 1 592 643 1 1294 1 3.3 1 

592 943 

592 533 

TP05-57 

TP05-58 

TP05-59 

u 

TP05-61 I Tailings Dam 1 6 620 291 1 592 676 1 1290 1 3.2 I 

6 621 968 

6 620 649 

6 620 422 

u 

Tailings Dam 

Tailings Dam 

- 
TP05-62 I Tailings Dam 1 6 620 122 1 592 688 1 1290 1 3.2 I 

1448 

1410 

Tailings Dam 

Tailings Dam 

Tailings Dam 

TP05-63 r Tailings Dam 1 6 620 242 1 592 509 1 1306 1 3.4 

TP05-64 I TailinesDam 1 6 620 572 1 592 437 1 1306 1 3.3 I 

4.2 

4.3 

591 912 

593 064 

593 189 

6 620 156 

6 620 312 

TP05-65 I Tailings Dam 1 6 620 319 1 592 018 1 1364 1 3.6 1 

6 620 365 

6 620 510 

6 620 573 

1 - I 

TP05-66 I TailingsDam 1 6 620257 1 592 201 1 1344 1 4.7 I 

1360 

1329 

1320 

3.4 

3.9 

3 

2.9 

3.5 

592 952 

592 888 

593 062 

592 936 

592 801 

TP05-70 I Cinder Area 1 6 619 890 1 592 435 1 1346 1 2.9 

TP05-71 I Cinder Borrow 1 6 619 765 1 592 345 1 1379 1 3.8 I 

1278 

1286 

TP05-67 

TP05-68 
TP05-69 

- -  .- - - - ~ ~ -  -~ - - ~ -  - 
1 

TP05-72 I Cinder Borrow 1 6 619 619 1 592 459 1 1378 1 1.9 I 

1296 

1300 

1294 

. 
TP05-73 I Cinder Borrow 1 6 619 642 1 592 470 1 1374 1 4.5 I 

4.5 

4.1 

3.1 

u 

Cinder Area 

Cinder Borrow 
Cinder Rorrnw 

6 620 100 

6 620 000 
6 620 031 

TP05-74 I Cinder Area 

TP05-100 I Boulder Creek 

TP05-10 1 

TP05-102 

TP05-103 

* See Table Ill - 1 in Appendix C 

592 145 

592 009 
592 295 

TP05-104 

TP05-105 

4.5 

n/a 
6 620 201 

6 612 966 

Boulder Creek 

Pink Cinder Area 

Pink Cinder Area 

1361 

1385 
1343 

Grey Cinder Borrow 

Grey Cinder Borrow 

3.5 

2.7 

3.8 

592 359 

589 666 

6 613 076 

6 167 480 

6 167 370 

1335 

948 

6 618 157 

6 61 8 255 

590 074 

593 740 

593 690 

593 594 

593 413 

934 

1155 

1155 

n/a 

n/a 

nla 

1197 

1254 

n/a 

n/a 



section (TP05-60). These are thought to be recent stream sediments. They are overlain by 
organic material. Elsewhere, most of the pits in the main possible borrow areas (TP05-27 
to TP05-43 and TP05-49 to TP05-51A) were found to be underlain by similar cobble- 
bearing sand and gravel till deposits. However, there are exceptions. In "Borrow area A", 
TP05-31 had a sandy section near its top and TP05-51 had a thick sand unit above a 
boulder-rich base. Similarly, TP05-33 in "Borrow area B" is largely composed of sand. 
Elsewhere, in "Borrow area C", in the recent cindedscoria pile, the pits contained 
variable thicknesses of volcanic cobbles and boulders (TP05-71 to TP05-73). 

Klohn Crippen sampled 28 test pits (TP05-27 to TP05-43, TP05-49 to TP05-51A, 
TP05-68, 69, TP0571-TP05-73, and TP05-104-105) in two potential sources areas for 
borrow material near the head of the valley and one potential source area (over scoria) 
lower down the creek. The programme is described in Klohn Crippen's up-coming 
submission. Most of the material collected from the lower parts of these pits was used for 
geotechnical studies; however, samples obtained near the top of eleven of the pits were 
set aside for acid-base-accounting studies and for solid-phase elemental analysis by ICP- 
MS. 

The samples largely consist of sandy till and sand. They were sent to ALS 
Environmental Limited for preparation and analysis. Preliminary work by Klohn Crippen 
Berger show that the samples display near neutral paste pH (ranging from pH6.8 to 8.0). 
They were sieved and the whole and <2mm grain-size fractions were analyzed for a 
variety of different elements by ICP-MS. The results have been compared with typical 
crustal abundance values and the data show that most are high for Ag, As, Bi, Cd, Cr, 
Mo, Pb, V and W, relative to crustal abundance. Of these, a subset is also elevated in Co, 
Cu, Mg, Ni and U. However, if one examines the population as a whole (and assumes 
that "anomalies" are in excess of five times crustal average), then Bi is the only element 
that is anomalous in every sample. However, Ag, Cd, As, Mo, Pb and W were anomalous 
in some. The samples were not analyzed for gold. Klohn Crippen Berger also made a 
total of 106 soil and/or site inspections over the Ruby Creek catchment and submitted 14 
soil samples to ALS Environmental Limited, in Vancouver, for analysis for, among other 
things, pH, Electrical Conductivity, total N, S and C and As, B, Cd, Cu, Fe, Pb, Mn, Hg, 
Mo and Zn contents. The grain-size distribution was also determined. 

8.0 Discussion 

The placer gold-bearing gravels in the lower reaches of the Ruby Creek valley are 
well-defined and visually distinct. They have been traced up the valley from its mouth to 
the level of Cracker Creek, where they wedge out below a cap of Late Tertiary to 
Quaternary volcanic rock. This cap-rock has clearly protected the gold-bearing sediments 
from erosion. To date, nobody has found gold-bearing Tertiary gravel above the volcanic 
cap. 

Work by Klohn Crippen Berger Consultants shows that the volcanic rocks extend up 
to the level of the proposed tailings dam, but not much further. There is no evidence of 
either Tertiary alluvial sediment or recent volcanic rock upstream of the proposed dam- 



site. If either had existed, they most have been eroded out by glacial and post-glacial 
activity. The principal surficial materials found above bed-rock in the upper part of the 
valley are colluvium and talus on the valley walls, and sandy glacial till and recent 
alluvial sediments in the valley floor. There is no sign of concentration of gold in the 
recent sediment. 
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APPENDIX A 

CERTIFICATE OF QUALIFICATIONS 

I, Robert Hugh Pinsent, of 2335 West Avenue, Vancouver, British Columbia, 
hereby certify: 

1. I am a Consulting Geologist, practicing from #2335 West 13' Avenue, Vancouver, 
British Columbia. 

2. I graduated, in 1968, from Aberdeen University, Scotland, with a B.Sc. Honours (B.Sc. 
Hons.) Degree in Geology. 

3. I graduated from the University of Alberta, Edmonton, Alberta, with a Master of 
Science (M.Sc.) Degree in Geology in 1972, and from Durham University, England, 
with a Doctorate in Geology (Ph.D.) in 1975. 

4. I am a Practicing Member of the Association of Professional Engineers and 
Geoscientists of British Columbia, and have been since August, 1992 (Registration 
No. 19499). 

5. I have practiced my profession over 35 years as an exploration geologist, a civil 
servant and a geological consultant. 

6. I managed the work programme on the AdanacIRuby Creek deposit, near 
Atlin, British Columbia, for Adanac Moly Corp. between June and October, 2005. 
This report, dated 2gth February, 2006, is based on the results of that programme. 

7. I have a direct equity interest in the AdanacIRuby Creek property through ownership 
of shares of ~ d a n a c ~ o l ~  Corp. 

Dated at Vancouver, British Columbia this 2gth February, 2006 



APPENDIX B 

STATEMENT OF COSTS 
ADANACIRUBY CREEK PROPERTY 

2A 15782 Marine Drive, 
White Rock, British Columbia, 

V4B lE6 

Field Programme Costs 

Field Staff : 

Project Engineer, Geotechnical Engineer and 
Environmental Technologist 

Accommodation & Food: 

Hotel and meals 

Transportation: 

Airfares, Car Rental and Fuel 

Drill Contractor: 

Foundex Exploration Limited 

Test Pit Contractor: 

Ruby Gold Limited 

Assays and Analysis: 

Data Analysis and Reporting 

Klohn Crippen Berger Consultants 60,000 

Total 288,000 
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ADANAC MOLY COW. 
Ruby Creek Project 
Feasibility Design of Tailings Facility, Waste Dumps and Site Water Management 

February 8,2006 

fine gravel composed almost entirely of scoria. Large clasts of basalt are also present in 

the upper part of the gravel deposit (Levson, 1992). 

Permafrost 

The Adanac site is in a region of discontinuous permafrost. Periglacial features such as 

solifluction lobes, stone stripes, nivation hollows, and cryoturbated soils are common at 

higher elevations (Levson, 1992). A rock glacier is present on the northwest flank of the 

Ruby Mountain (Edwards and Bye, 2003). 

2.3 Climate 

The Ruby Creek area lies east of the Coast Range Mountains and within a zone generally 

described as having an interior-type climate. In general, the winters are severe and the 

summer months are cool. Summer is enhanced by the long hours of daylight; during June 

and July, daylight lasts for upwards of 18 hours. 

2.3.1 Temperature 

Temperature data were measured concurrently at Atlin and Ruby Creek in 1979 and 

1980. A weather station was more recently installed at the project site in June 2004 as 

part of the environmental baseline studies. 

Atlin long-term temperature records indicate: 

Mean annual temperature is about 1 "C; 

Mean daily temperatures are above freezing from April to October; 

Temperature extremes range fi-om -50 "C to 3 1 OC; and 

a Freezing temperatures could be encountered at any time during the year. 
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Based on limited comparisons of weather at Atlin, and the project site, the following 

comments can be drawn about temperatures for the Ruby Project site: 

Mean annual temperature is approximately - 2 "C, which is about 3°C 
lower than Atlin; 

Mean temperatures at Ruby Creek are about 5 "C lower than Atlin in 
summer, and close to Atlin temperatures in winter; 

Mean daily temperatures should be above freezing from June to 
September; 

Temperature extremes could range from -53 "C to 28 "C; and 

Freezing temperatures could be encountered at any time during the year. 

2.3.2 Precipitation 

Rainfall data at the project site are available for summer months in 1979 and 1980, and 

from the weather station installed in July 2004. Comparison between concurrent summer 

rainfall at Atlin and Ruby Creek during the 1979 and 1980 summer period showed that 

Ruby Creek had 1.6 to 2.2 times the rainfall measured at Atlin, with an average of 1.9. 

Based on site correlations to date, the estimated mean annual precipitation is 702.9 mm. 

The monthly precipitation distribution is shown in Table 2.1. 

Table 2.1 Average Monthly Precipitation 
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February 8,2006 

Table 2.2 shows the annual precipitation for dry and wet years with various return 

periods. 

Table 2.2 Dry and Wet Analysis 

2.3.3 Evaporation and Evapotranspiration 

Annual actual and potential evapotranspiration were previously estimated at Atlin in 

1980. Potential evapotranspiration was estimated at 495 mm, while estimated actual 

evapotranspiration ranged between 236 mm and 283 mm, with an average of 260 mm. 

The ratio of the actual to potential evapotranspiration was 0.52. 

In 2004, a weather station was installed at Ruby Creek and the collected data was used to 

estimate the potential evapotranspiration at the site. The estimated potential 

evapotranspiration at Ruby Creek was 450 mm. Assuming a ratio of 0.52, the estimated 

actual evapotranspiration is 234 mm. 

Lake evaporation was estimated using the following assumptions: 

The evaporation at Atlin Lake is equivalent to the lake evaporation 
estimated from Whitehorse Airport station; 

The ratio of lake evaporation to potential evapotranspiration at Atlin is the 
same as the ratio at Ruby Creek; and 

Evaporation distribution throughout the year is similar to 
evapotranspiration distribution. 
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The estimated lake evaporation is 307.1 mm. The monthly distribution is given in 

Table 2.3. 

Table 2.3 Average Monthly Evaporation 

Jan 

2.4 Surface Hydrology 

The Ruby Creek sub-basin forms a portion of the Pine Creek basin, which discharges into 

Atlin Lake about 3 km south of the Town of Atlin. Atlin Lake, in turn, drains northward, 

as part of the Yukon River system. The total drainage area of Pine Creek at its mouth at 

Atlin Lake is 697 km2. 

Evaporation 
(mm) 

At its mouth on Surprise Lake, Ruby Creek has a drainage area of 46 krn2, which is 7% of 

the total Pine Creek drainage area. The total Ruby Creek drainage area that will be 

affected by the project development (upstream of the point where the diversion channels 

re-enter Ruby Creek) is 27.5 km2 or about 4% of the total Pine Creek drainage area. 

Feb 

Stream flows in the area are principally derived from snowmelt that is supplemented by 

summer rain. Typically, 65% to 70% of the annual runoff occurs during the four month 

period from May to August, while the remainder of the runoff is distributed fairly 

uniformly as base flow during the other eight months of the year. Water Survey of 

Canada (WSC) data from Pine Creek show an average annual discharge of 5.2 m3/s, 

which corresponds to an annual runoff of 236 mm from the entire 697 km2 Pine Creek 

drainage area. 

5.1 
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Annual runoff from Ruby Creek follows a trend similar to Pine Creek, however, 

significant differences occur. Firstly, the Ruby Creek basin is located in a relatively high 

elevation alpine region where the mean basin precipitation (and hence unit runoff) is 

greater than for the larger Pine Creek basin. Secondly, the Ruby Creek basin that drains 

through the mine site is much smaller than the Pine Creek basin, therefore, its response to 

an isolated rainstorm would be substantially quicker than would be recorded at the Pine 

Creek gauge, especially given the attenuation capacity of Surprise Lake. 

Correspondingly, a short, intense rainstorm in the Ruby Creek basin would quickly 

generate a runoff peak, which would recede shortly after the rainfall diminishes. Pine 

Creek flows are naturally regulated by Surprise Lake where some basin runoff is 

temporarily stored during peak runoff periods and released more gradually. Hydrological 

studies are continuing as part of the 2005 environmental baseline study program. 

2.4.1 Runoff Coefficient 

The mean annual runoff coefficient was calculated based on the difference between the 

estimated total precipitation and evapotranspiration at the project site. The total annual 

precipitation and evapotranspiration are 703 mm and 234 mm, respectively. The 

estimated annual runoff coefficient is therefore 0.67. This assumes that groundwater 

losses are small and/or groundwater infiltrating the ground at higher elevations 

discharges to surface water at lower elevations. 

2.4.2 Estimation of a Ruby Creek Runoff 

The average monthly Ruby Creek flows were estimated based on precipitation, the 

annual runoff coefficient and snow melt distribution. The snowmelt distribution was 

assumed so that the estimated runoff would closely match the observed stream flows at 

gauging Stations R1, R2 and R3 located on Drawing D-4004. R l ,  R2 and R3 represent 
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the three main drainages in the Upper Ruby Creek basin, and the tailings disposal facility 

encompasses all three catchments. 

Table 2.4 summarizes the mean monthly flows for R1, R2, R3 and the combined 

catchments. 

Table 2.4 Estimated Average Monthly Flows in Ruby Creek Valley 

The measured average monthly flows at the R1, R2 and R3 gauging stations are plotted 

versus the estimated flows in Figure 2.3. The estimated Ruby Creek flows are in a good 

agreement with the measured flows. The average annual flow from R1, R2 and R3 

combined is 0.35 m3/s. 

060208R-Feasibility Report.doc 
File: M09222A04 01 12.500 

KLOHN C R I P P E N  

Page 17 



ADANAC MOLY COW. February 8,2006 
Ruby Creek Project 
Feasibility Design of Tailings Facility, Waste Dumps and Site Water Management 

R1 

-Estimated Mean Ruby Creek Flow (RI) + 1979 - 1980 r 2004 + 2005 

1 Month 1 
- -- -- 

R2 

-Estimated Mean Ruby Creek Flow (R2) + 1979 - 1980 x 2004 + 2005 

I Month 

pp - - - 

R3 

&Estimated Mean Ruby Creek Flow(R3) + 1979 - 1980 x 2004 . 2005 

1 Month 

R1 +R2+R3 I 
- -- 

7 

+Estimated Mean Ruby Creek Flows (RI+R2+R3) Average Measured Flow 

3 1.50 -- 
E 1.00 - 

- .  

0 5 0 -  - 

o o o x  - - ., 
1 2 3 4 5 6 7 8 9 10 11 12 

Month 

Figure 2.3 Ruby Creek Flow Distribution 
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2.5 Seismicity 

The Ruby Creek Project Site is located in the Northern British Columbia (NBC) zone 

identified in the National Building Code of Canada. The NBC zone is a zone of low 

seismicity that includes the northern British Columbia Cordillera and extends into the 

Yukon. The maximum magnitude earthquake recorded in the NBC zone is the M5.4 

earthquake which occurred in March 1986 northeast of Prince George and about 900 km 

fiom the site. Detection levels of low magnitude earthquakes were poor until three new 

regional recording stations were installed in 198 1. However, there are no known events 

larger than M5.4 which would have been detected since at least the early 1960's (Basham 

et al, 1982). 

The Geologic Survey of Canada was contacted to provide site specific estimates of the 

peak ground accelerations (PGA) at Ruby Creek for various return periods. Table 2.5 

compares the PGA values predicted by the seismic hazard model for the current 1990 

Building Code and unofficial values for the proposed 2005 code. A 2475-year PGA of 

0.08 g is predicted by the seismic hazard model for the 2005 code. This level of 

earthquake shaking will have minimal effect on the stability of the proposed tailings dam 

and waste dumps. 

Table 2.5 Median PGA Values for Various Return Periods 

---w.-.T ------ 1990 NATIONAL ( UNOFFICIAL 2005 NATIONAL I 
Kb 1 U l U Y  YLKlUU BUILDING CODE BUILDING CODE 
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The peak horizontal ground acceleration for the Maximum Credible Earthquake (MCE), 

which is the largest magnitude of earthquake shaking which could be expected at this 

site, is estimated to be in the range of 0.10 g and 0.20 g. 
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3. 2005 SITE INVESTIGATIONS 

3.1 General 

Extensive site investigations were carried out by Klohn Leonoff (predecessor of 

Klohn Crippen) in 1979 and 1980 for preliminary design of the tailings dam, seepage 

recovery dam potable water dam, freshwater dams and construction borrow areas. The 

field work comprised 12 drill holes, 117 test pits, ground mapping, in situ permeability 

tests, a pumping test, and laboratory testing. This information is contained in two reports 

by Klohn Leonoff (1980, 198 1). Drawings presenting the site stratigraphy are provided 

in Appendix I for reference. 

The site investigations carried out in 197911980 were extensive and provide most of the 

required information for design purposes. The following additional site investigation 

work was carried out in August to October of 2005 to augment this information for the 

feasibility design study: 

Tailings Facility: A limited site investigation program was carried out to 
confirm the following unknowns: 

a) The surface foundation soils (overlying the basalt flows andlor 
bedrock) are variable in composition and their density may also vary 
widely. A program of 6 drill holes and 15 test pits was carried out to 
confirm that the gradation of the soils is sufficient to prevent piping of 
the tailings into the underlying pervious basalt flows and the soil 
densities are sufficient to prevent liquefaction during an earthquake. 

b) The northward extent of the basalt flows under the tailings facility was 
investigated to confirm the limit of the flows by undertaking two 
confirmatory drill holes into the bedrock. These holes were positioned 
1000 m and 1500 m upstream of the tailings dam. Permeability testing 
in the overburden soils and bedrock was carried out to provide 
supporting data for design seepage analyses. 

Fill Borrow Sources: Delineation of sufficient general fill borrow close 
to the dam sites is key to confirm the constructability and cost of the dam 
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designs, and to obtain optimum (lower) quotes by bidding contractors. Six 
drill holes and 21 test pits were undertaken to confirm the required 
material quantities. Investigations for fill resources focussed on borrow 
areas within the tailings basin to minimize land disturbance and enlarge 
the tailings storage basin. 

Dam Filter Sources: Sources of filter materials were investigated and 
included the volcanic cinder deposits, local talus deposits and aggregates 
from the alluvial mining in the lower reaches of Ruby Creek. 

Waste Dumps: The foundations beneath the waste rock dumps were 
visually assessed to be competent in the preliminary feasibility study. 
Sixteen test pits and mapping were conducted at the waste dump sites to 
confirm this assessment. 

Mill Foundations: No site investigation data was available in the vicinity 
of the re-located mill site. Three drill holes and ten test pits were carried 
out to assess soil conditions and depths to bedrock. This information is 
used to identify the preferred site layout (in particular, the positioning of 
the most heavily loaded mill structures). The results of this work are 
reported in Appendix IX and are not discussed in this report. 

Septic Field Percolation Tests: Percolation tests were performed at a 
tentative site of a septic field for the proposed construction camp. These 
test results are reported in Appendix X and are not discussed in this report. 

Drawing D-4004 shows the location of all geotechnical site investigations conducted in 

1979,1980 and 2005. 

A laboratory program was carried out to confirm the geotechnical characteristics of the 

overburden and bedrock at the tailings dam, and the borrow sources for construction of 

the various structures. The laboratory program included: 

76 moisture content determinations; 

53 grain size analyses; 

2 specific gravity tests; 

060208R-Feasibility Reportdoc 
File: M09222A04 01 12.500 Page 22 

KLOHN C R I P P E N  



ADANAC MOLY COW. 
Ruby Creek Project 
Feasibility Design of Tailings Facility, Waste Dumps and Site Water Management 

February 8,2006 

3 standard proctor density tests to evaluate moisture-density relationships; 

2 permeability tests; and 

2 Los Angeles Abrasion tests on granular filter materials to assess 
competency. 

Details of site investigation program and laboratory testing are presented in 

Appendices I11 and IV. Site conditions at the major structures are discussed in the 

following sections. 

3.2 TailingsBasin 

3.2.1 Stratigraphy 

In ascending order, the sub-surface profile within the tailings basin consists essentially of 

bedrock, lower valley sediments, volcanics, with overlying glacial, alluvial and colluvial 

deposits. Drawings D-4005 (4 sheets) show the distribution of these deposits in section 

views. The nature and extent of surficial deposits is also shown in the surficial geology 

maps on Figure 2.2 and Drawing E-2685-4, Appendix I. 

Bedrock 

All holes drilled to bedrock in the 1980 tailings dam drilling program terminated in 

alaskite. The top of bedrock is typically highly weathered and fractured, with silt 

coatings and intense limonite staining on the fractures. Significant alteration of feldspar 

was observed in most drill cores. The holes drilled in the 1980 investigation program did 

not extend completely through the weathering profile. However, an improvement in 

bedrock quality was observed at 10 m to 15 m below the bedrock surface. 
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Lower Valley Sediments 

Valley sediments overlie the bedrock and include discontinuous layers of silt-rich tills, 

colluvium, clean sand and alluvium. 

Basalt and Basalt Rubble Deposits 

Volcanic basalt flows overlie bedrock and the lower valley sediments on the western side 

of the valley. At least one flow originated at Ruby Mountain and advanced down Ruby 

Creek Valley toward Surprise Lake. This flow was intercepted by many of the drill holes 

in the 1979 and 1980 investigations and outcrops near the right4 abutment of the tailings 

dam site. Drawing D-4005 (Sheet 1) indicates the north advance of the flows up the 

Ruby Valley terminates 400 m to 600 m upstream of the tailings dam centerline. 

The competent portions of the Ruby Creek flows generally exhibit columnar jointing, 

though zones of massive basalt were also encountered during the investigations. 

Basalt rubbles are commonly associated with interflow deposits in volcanic terrains. 

These deposits generally consist of large broken boulders with sand and gravel infillings, 

and are commonly highly vesicular and oxidized. They may also be found in the interior 

of a flow, for example as a result of the flow moving over a large step in the terrain just 

prior to solidification. Rubble deposits at the site are both irregular and discontinuous as 

evidenced in exposures along Ruby Creek. 

Glacial Deposits 

Glacial deposits blanket the majority of the tailings basin. There is ample evidence at the 

tailings dam site to suggest several advances and retreats of alpine glaciation. This 

includes the occurrence of multiple lateral and terminal moraines in the vicinity of the 

proposed tailings dam site. Glacier advance may have slowed in this vicinity due to 

Right and left dam abutments are referenced loolung downstream from the dam crest. 
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reduction in the valley gradient caused by the basalt deposits. A sand deposit believed to 

be of outwash or glaciofluvial origin was observed in Test Pits 80-4, 80-29 and 80-30. 

No other sand and gravel deposits of glacial origin were identified in the vicinity of the 

tailings dam site. 

Surface till deposits are generally ablation tills, deficient in clay and silt sizes and with a 

proportionally higher pebble, cobble and boulder content. The thickness of the till 

deposit varies up to 25 m. Tills were found to be very dense with localized zones that are 

loose to moderately dense. 

Since deposition, the tills have weathered in situ, possibly accelerated by the surface 

organics. Many of the test pits exhibited a near surface zone of till up to 1.5 m thickness, 

brown in colour, which often had a seepage line at its lower boundary. Although the 

brown till could be a separate deposit, the apparent uniformity of soil properties across 

this colour change suggests a weathering front. 

Lacustrine Deposits 

Glacial lacustrine deposits were encountered at two separate locations upstream of the 

tailings dam site. The first was at Test Pit 80-36 where a small pond existed behind a 

glacial moraine at the toe of an alluvial fan. The pond was subsequently filled with 

alluvial fan material. 

The second was upstream of the terminal moraines which cross Ruby Creek Valley. Two 

silt and clay deposits were intersected by DDH T-3 in the 1979 investigations. These 

lacustrine deposits were formed behind the terminal moraines and in front of the receding 

glaciers. Similar deposits could have been left after each glacial advance and also 

following the basalt flow. 
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The lacustrine deposits are of limited areal extent and will not affect the stability of the 

tailings dam. 

Alluvial Fan Deposits 

Alluvial fans have developed near the left and right abutments of the tailings dam. The 

fan on the left abutment begins in a bedrock gorge and continues most of the way to 

Ruby Creek. Several small springs exist on and around this fan. The material is poorly 

sorted with only vague stratification. 

The alluvial fans on the right abutment have three source streams: 

The most southerly of these streams flows off the north-eastem flank of 
Ruby Mountain. This stream has no surface flow for most of the year due 
to high infiltration into the large slide deposit on the north-eastern flank of 
Ruby Mountain. The fan consists of stratified black and red volcanic 
sands and gravels washed from the large landslide. 

The middle stream carries most of the surface water from the valley north 
of Ruby Mountain and has formed the largest alluvial fan. Flow is 
intermittent on the fan as all water percolates into the debris except during 
snowmelt or heavy rainfall. Test pits excavated into this fan indicate a 
poorly sorted material with vague stratification near its apex (TP 80-1) 
grading to a well sorted stratified material at the toe (TP 80-36) where, as 
mentioned earlier, it overlies lacustrine silts. At this toe location, a large 
part of the flow re-surfaces as springs (approximately 10-20 llsec). 

The most northerly stream, which has a small catchment, flows only 
during snowmelt. However, small springs exist at the toe of this fan for 
most of the year. Material encountered in test pits were generally poorly 
sorted with the exception of a few well sorted laminations. 

For the feasibility design, the tailings dam centreline was moved northward to avoid 

contact with these fans. Cutoff trenches will also be constructed beneath the tailings dam 
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to minimize the potential for preferential seepage paths or piping of tailings through 

alluvial deposits. 

Colluvial Deposits 

Colluvial materials are loose deposits which have been transported downstream chiefly 

by gravity. Talus or scree slopes form aprons around many of the slopes surrounding the 

tailings basin. 

On the left dam abutment, a small slip was mapped in 1980 (see Drawing E-2685-4, 

Appendix I). The total movement was of the order of 50 m to 100 m. As a result of the 

slip, the glacial material has been loosened and weathering has progressed deeper than in 

surrounding undisturbed materials. Small springs exist at the toe of this deposit. This 

local slide feature will not affect the operation of the tailings facility, but should be 

further assessed as the dam footprint is stripped and prepared for fill placement. 

Organic Surface Deposits 

An organic cover is found over large areas of the tailings basin. These deposits are 

relatively thin (< 0.3 m) on the valley slopes and up to one metre thick on the valley 

bottom. Perched water tables are often found in the organic materials, causing 

considerable difficulty in moving equipment over these deposits. 

All organics will be stripped from areas beneath the tailings dam and seepage recovery 

dam. 

3.2.2 Hydrogeology 

The 2005 site investigation program included hydraulic conductivity (K) testing, water 

level measurements, and delineation of the hydrogeologic/geologic units below the 

tailings impoundment and tailings dam. Details of the hydrogeological investigation are 
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provided in Appendix 111. A summary of the K values obtained from the 1979, 1980, and 

2005 site investigations are presented in Table 3.1. Geologic sections and water levels 

are shown on Drawing D-4005. 

Table 3.1 Hydraulic Conductivity of Foundation Materials 

RANGE OF K VALUES 

1979180 Testing 

1. Kh/Kv assumed to be 1 for all units. 

Sediments 
Alluvium Colluvium 
Fractured Bedrock 
Competent Bedrock 

The groundwater regime in the upper Ruby Creek Valley is typical of bedrock dominated 

valleys. Infiltration from the upper slopes recharges the shallow overburden and bedrock 

aquifers, which flow towards the valley bottom and then longitudinally down the creek 

No testing 
7x1 0.' - 7x10-~ 
7x 10.' - 7x 1 0-5 

valley. Generally, water levels are high due to the low permeability of the overburden 

and underlying bedrock, and follow the topography of the valley slopes. 

8x10-~ 
4x1 0-7 - 6x1 0-7 

5x10-lo 

Four main aquifers are present within the valley: 

~ X I O - ~  
5x1 0-6 

Impermeable 

Overburden Aquifer: The water table in the overburden soils was 
typically encountered within 3 m of the ground surface. Visible seepage 
was often noted near the contact between the weathered surface tills and 
underlying, denser un-oxidized tills. Silt contents typically range from 7% 
to 30%. An average permeability of 4 x 1 o - ~  rds  is representative. 

Basalt Flow Aquifer: The major valley aquifer is the basalt unit, which 
begins approximately 400 m upstream of the proposed tailings dam and 
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blankets the right abutment of the tailings dam. The columnar jointing of 
the basalt5 and basalt rubble zones contribute to a high permeability and 
the unit is confined hydraulically by the lower permeability surficial soils. 
Artesian flow in DH80-W-4 is evidence of the aquifer confinement. 

In the 1979 exploration program, permeabilities in basalt materials ranged 
from 1 o - ~  to 8 x m/s. During the 1980 program, downstream of the 
1979 drill locations, basalt permeabilities were measured at 4 x to 
greater than 5 x 1 d s  in borehole tests. 

The aquifer test in basalts and basalt rubble indicated that the rubble 
behaves as a discontinuous aquifer with a permeability of 1 to 1 d s .  
As the geometry of the rubble layers cannot be accurately defined, the 
boundary permeabilities cannot be established. The results from Drill 
Hole 80-7 indicate that the composite aquifer near the seepage recovery 
dam, behaves as an homogenous unit with permeability of k = 4 x d s  
and a coefficient of storage s = 0.02. Borehole logging and small scale 
testing indicates that an appropriate permeability for analytical purposes at 
the tailings dam is m/s. 

Lower Valley Sediments: Few permeability values are available for the 
lower valley sediments. In the 1979 program, a value of m/s was 
measured in gravels in DDH T-1. As silt rich sands and gravels are found 
in this unit, an average permeability of d s  has been assigned for 
design purposes. 

Upper Bedrock Aquifer: The top of the bedrock is frequently weathered 
and fractured, creating a zone of preferential flow. The depth of the 
weathered zone is in the order of 10 m to 15 m. The permeability depends 
to a large extent on the degree of fracturing and weathering of the 
material. In general, the near surface bedrock has local permeabilities of 
5 1 o - ~  to d s .  

3.3 Properties of Overburden Soils at Tailings Dam 

The overburden soils beneath the tailings dam consist primarily of glacial, colluvial, and 

alluvial deposits. The thickness of the deposits recorded in drill holes ranges from 5 m to 

' Evidence of the columnar jointing is well exhibited in the exposure of the basalt at the alluvial gold mine 
workings approximately 1 km downstream of the tailings dam. 
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25 m. Topsoil cover is typically less than 0.3 m on the valley slopes and up to 1 m in the 

base of the valley. An average 0.5 m depth of stripping to remove surface organics is 

assumed. 

Figure 3.1 summarizes the gradation and water content analyses (Appendix IV) 

conducted on representative soil samples. Collectively, the overburden soils are a silty 

sand and gravel mixture comprised of 50% to 70% gravel or coarser, and 7% to 33% 

fines. This grain size distribution is filter compatible6 with the cycloned sand, indicating 

that potential for piping of tailings through the overburden soils into the underlying 

fractured basalts is remote. However, the tailings dam footprint will be carefully 

examined after stripping of organics to confirm that no exposures of basalt or other 

pervious zones in the dam foundation are present. 

ti Based on Ds5 = 0.25 mm for cyclone sand and DI5 < 0.5 mm for overburden soils. Resulting D15 ,, Ds5 of 
2 is less than maximum allowable of 5. 
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Becker Penetration Tests (BPTs) were conducted for the tailings dam foundation to 

assess the density of the overburden soils. Details and results of the BPT program are 

presented in Appendix 111. Equivalent Standard Penetration Test (N1)60 blowcount 

values derived from the BPT's using the Sy (1993) method are shown on Section B in 

Drawing D-4005. The overburden soils are generally "dense", with (N1)60 values greater 

than 20. Several localized pockets of loose soils were encountered and the depths and 

locations are summarized in Table 3.2. 

Table 3.2 Summary of Zones with Values Less Than 20 

Prior to dam construction, additional drilling investigations will be carried out to assess 

the aerial extent of these loose zones. If required, loose zones within 5 m of the surface 

can be easily excavated. The final ground surface beneath the dam will be compacted by 

six passes of a I0  tonne vibratory roller (Section 8.6). 

3.4 General Fill Borrow Areas 

Surficial overburden soils within the tailings basin will be used as general fill borrow for 

construction of the tailings starter embankment. Two main borrow areas shown on 

Drawing D-4004 have been investigated in detail. Borrow Area "A" is located 500 m to 

1000 m upstream of the left abutment of the tailings dam and was previously denoted 

Borrow Area 1 in the 1979180 investigations. Borrow Area "B" is located at the north 

end of the tailings basin, approximately 1500 m from the tailings dam. Table 3.3 

summarizes the investigations completed within each borrow area. 
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BORROW 
AREA 

Summary of General Fill Borrow Investigations 

1979180 INVESTIGATIONS 
Test Pits 
TP79-24 

Drill Holes 

February 8,2006 

2005 INVESTIGATIONS 

Test Pits 
TP05-27 
TP05-28 
TP05-29 
TP05-30 
TP05-3 1 
TP05-32 
TP05-49 
TP05-50 
TP05-5 1 

Drill Holes 
BKS05-6 
BKS05-7 
BKS05-8 
BKS05-9 

The depth of overburden soils (to bedrock or limit of backhoe penetration) generally 

varies between 2 m on valley slopes to 25 m near the middle of the tailings basin. Two 

main soil units were encountered: 

Organic Deposits: The ground on the slopes of the tailings basin is 
covered by a thin veneer of brown, organic silt (topsoil) intermixed with 
roots and wood debris. The thickness of the organic deposits is typically 
0.15 m thick. Greater thicknesses of organic deposits (up to 1 m) are 
possible based on visual observations in the tailings basin. 

Till: Deposits interpreted to be primarily ablation tills were encountered in 
all test pits up to a depth of 5 m. The tills comprise non-plastic sand and 
gravel with angular cobbles and trace to little silt. Boulders up to 600 mm 
were occasionally encountered. The till was oxidized to a brown color to 
a depth of 1.5 m in most test pits. Dense, unoxidized brownish grey till 
was found at greater depth. 
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Observations of seepage and the water levels in the test pits and drill holes indicates that 

the static water table is more than 4 m below the ground surface, but perched 

groundwater also flows within the brown, weathered till. 

Table 3.4 summarizes the total borrow resources from each area assuming 75% of the till 

is useable for dam construction. 

Table 3.4 Estimated Volume of General Fill in Borrow Areas 

Gradation testing, proctor compaction and permeability test data for the till is 

summarized in Figures 3.2 and 3.3. Salient results are as follows: 

The till soils in Borrow Area A comprise a well-graded sand and gravel, 
with variable fines content between 1% and 40% (median = 13%). 
Borrow Area B is consistently finer and more uniform than Borrow Area 
A, with fines content between 12% and 30% (median = 18%). 

The water contents in both borrow areas range between 4% and 10% to 
depths up to 5 m. 

Standard Proctor Compaction tests were conducted on representative 
composite samples (19 mm minus) from Borrow Areas A and B. The 
optimum compaction water content ranged from 6% to 7% with maximum 
compaction dry densities (SPDD) of 2265 to 2270 kg/m3. Most of the 
in situ water contents are within + 2% of the optimum water contents. No 
problems with compacting over wet or over dry soils are anticipated. 

Constant head permeability tests were conducted on the representative 
composite samples compacted in a fixed-wall permeameter to a minimum 
of 95% of the SPDD. The permeability of the Borrow Area A sample 
(17.5% fines) was 2 x d s .  The finer soils of the Borrow Area B 
sample (26.0% fines) gave a lower permeability of 5 x d s .  
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The in situ soils from both Borrow Areas A and B are considered suitable for random fill 

for dam construction. The permeability of the compacted soil will be in the order of 

5 x 1 0 - ~  d s .  

Screening the till soils from Borrow Area B to 38 mm minus will provide a lower 

permeability material for "core" construction. The 38 mm maximum particle size is 

selected to minimize segregation of the processed material in stockpiles, and during 

handling and compaction. The permeability of the compacted soil will be in the order of 

5 1 o - ~  ds. 

3.5 Filter and Drain Materials 

3.5.1 Cinder Rock 

The scoria (cinder) rock associated with historic volcanic events are found on the west 

slope of the Ruby Creek valley downstream of the proposed tailings dam. The gradation 

and porous nature of these rocks suggest that they may be suitable as filter and drain 

material. The location of three potential sources is shown on Drawing D-4004 and 

Figure 3.4. Borrow Area C is located just downstream of the right abutment of the 

tailings dam. The "Grey" Cinder Borrow is located approximately 1.5 km downstream of 

the tailings dam. The Pink Cinder Pile is located further downstream about 2.5 km from 

the tailings dam. The Pink Cinder Pile is actually a waste pile developed during recent 

placer mining activity. The test pit program shows that at Borrow C, the cinder material 

is only within 2 m of the surface. Frozen ground was encountered at TP05-71. Material 

from Borrow C may need to be laid out and thawed prior to use. The cinder material 

extends to a depth of 3 m at the Grey Cinder Borrow and Pink Cinder Pile. No water was 

encountered in test pits at these locations. 
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Table 3.5 summarizes the total borrow resources of each area assuming 75% of the 

material is usable for filters and drains. 

Table 3.5 Estimated Volume of Cinder Material in Borrow Areas 

Gradation testing, specific gravity, and Los Angeles (LA) Abrasion data for the cinder 

material is summarized in Table 3.6. The cinder comprises a well-graded sand and gravel 

with a fines content typically less than 7%. The specific gravity of the cinders is in the 

order of 1.9 reflecting the porous fabric of the particles. The LA Abrasion loss was less 

then 30% indicating the cinders are durable7. Processed cinders are considered 

acceptable for incorporation in the sand and gravel drainage blanket for the tailings 

starter dam, which is only required to function for a limited time period of less than 5 

years. They are also acceptable for the drainage blanket in the seepage recovery dam. 

' The durability of the cinders is also evidenced by the resistance to weathering and breakdown during the 
> 1000 2 years after deposition. 
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Table 3.6 Summary of Laboratory Tests on the Cinder Rock 

3.5.2 Aggregate Sources 

Aggregates for the permanent underdrainage system for the tailings cyclone sand dam 

can be obtained by processing sound talus materials within the Ruby Creek basin or 

LOS 
NYGELES 

(L.A.) 
ABRASION 

(% Loss) 

No testing 

24.7 
25.6 

29.4 
25.1 

rejects fiom alluvial mining operations at the mouth of the Ruby Creek Valley. Three 

SPECIFIC 

GRAVITY 

--- 

No testing 

1.89 

1.87 

such aggregate sources were tested by Klohn Crippen and the locations (Boulder Creek 

Borrow, Ruby Gold Settling Pond Pile and Ruby Gold Stockpile) are shown on 

Figure 3.4. The test results are presented in Appendix XI. All three sources are 

BORROW 
AREA 

considered acceptable for production of drain materials. 

TEST PIT # 

pp 
pp 

Sieve Analysis 

3.6 Waste Dumps 

%Gravel 

The site conditions at each of the four waste dump sites are discussed below. 

Borrow C 

Grey Cinder 
Borrow 

Pink Cinder 
Pile 

Waste Dump No. 1 - South Vallev Dump 

This site is in a small alpine valley above the open pit on the south side. The base of the 

%Sand 

TP79-61, TP79-62, 
TP79-65, TP80-73, 

TP80-108,TP80-111, 
TP05-68, TP05-69, 
TP05-71, TP05-72, 

TP05-73 
TP05-102 
TP05-103 

TP05-104 
TP05-105 

valley is composed of coarse colluvium, talus and glacial deposits with little or no 

vegetation. Test pits TP05-01 to TP05-03 encountered coarse, angular sand and gravel 

%Fines 

- 

41t072 

46.6 
47.1 

56.1 
60.1 
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APPENDIX I11 

2005 SITE INVESTIGATION PROGRAM 

111-1. Introduction 

This appendix presents the results of the 2005 Site Investigations conducted in the Ruby 
Creek watershed for the feasibility design of the tailings facility, waste dumps, and mill 
foundations. The objective of the investigations is to obtain a greater understanding of 
the following key issues: 

Gradation and density of Tailings Dam foundation soils; 

Extent of the basalt flows beneath the tailings pond, and the permeability 
of the foundation soils and bedrock lining the tailings basin; 

a Characterization of the locally borrowed soils and rock that will be used to 
construct the Tailings Dam; 

Complete the characterization of the geotechnical conditions within the 
waste rock dump sites; 

a Mill site foundation conditions; and 

a Hydrogeological conditions. 

The various components of the investigation are described in Sections 1II.A-2 to 1II.A-4. 
Test pit logs are presented in Appendix 111-A. Drill hole logs are presented in 
Appendix 111-B. The conversion of Becker Penetration Test (BPT) values to equivalent 
(N1)60 values are presented in Appendix 111-C. The hydraulic conductivity results 
interpreted from monitoring well response tests are presented in Appendix 111-D. The 
results of the laboratory testing conducted by Klohn Crippen are presented in 
Appendix IV. 

Geotechnical recommendations for the New Millsite foundations were presented in a KC 
letter' dated November 15, 2005. Laboratory testing results for potential aggregate 
materials were presented in a KC letter2 dated January 6,2006. 

' "New Millsite Location, Preliminary Geotechnical Recommendations". Klohn Crippen Report submitted 
to Adanac Moly Corp. on November 15,2005. 

"Aggregate Assessment Testing". Klohn Crippen Report submitted to Adanac Moly Corp. on January 6, 
2006. 
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111-2. Test Pit Program 

The test pit program consisted of 81 test pits and was conducted from September 1 to 
October 20, 2005. A Hitachi 120 Excavator supplied by Ruby Gold Ltd. was used to dig 
the test pits. The test pit program is summarized in Table 111-1. The test pit logs are 
presented in Appendix 111-A. 
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Table 111-1 Summary of 2005 Test Pit Program (cont'd) 
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111-3. Becker Testing Program 

The drilling program consisted of open-end Becker drill holes and closed-end Becker 
Penetration Test (BPT) holes, and was conducted from September 6 to October 20, 2005. 
The drilling contractor was Foundex Explorations Ltd. of Surrey, BC. Twenty-five holes 
at seventeen locations were drilled using a truck-mounted model HAV-180 Becker 
hammer drill rig. Double-walled 168 mm diameter casings were driven into the ground 
in 3 m lengths with an ICE 180 double-acting diesel pile hammer having a 
manufacturer's rated hammer energy of 11 kJ per blow. The drilling program is 
summarized in Table 111-2. Complete drill logs are presented in Appendix 111-B. 

Table 111-2 Summary of 2005 Becker Testing Program 
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The open-end Becker drill holes were conducted to determine soil stratigraphy and to 
retrieve samples. The drill cuttings were lifted to the surface by compressed air 
circulating through the casings and were discharged through a cyclone. Stratigraphy was 
determined from these cuttings, and samples were taken every 3 m or whenever a change 
in soil type was encountered. 

The foundation soils beneath the millsite and tailings dam are waste rock andlor coarse 
sands and gravels with cobbles. Accurate quantification of the Standard Penetration Test 
(SPT) blowcounts in these cohesionless materials is needed to estimate their static 
strength and deformation properties, and to predict seismic behaviour during earthquake 
shaking. Whereas the 50 mm diameter SPT sampler works well in sands and silts, the 
accuracy of the test method in coarse sands and gravels is substantially reduced. The 
larger 165 mm diameter Becker Penetration Test (BPT) is accepted as the preferred 
method for determining equivalent SPT values in sands and gravels. 

Becker Penetration Tests (BPTs) were conducted for the tailings dam and mill site holes 
to determine the penetration resistance or density of the soil. During ground penetration, 
the following data were recorded: 

The number of blows for every 0.3 m of casing penetration; 

Hammer bounce chamber pressures using a computerized data acquisition 
system; 

Casing friction measurements from pull-up tests. During each casing add- 
on, the casing was pulled up and the pull-up tension force was measured 
with a load cell connected to the top of the casing. The pull-up force is a 
measure of the skin friction developed on the outside of the Becker casing 
during the penetration test. 

Equivalent (N1)60 values were derived from the BPT's using two methods proposed by 
Harder (1994) and Sy (1993). The Harder method uses the measured bounce chamber 
pressure of the Becker hammer and does not explicitly consider the effect of casing 
friction. This could result in unrealistically low (N1)60 values for shallow looser soils. 
The Sy method uses energy transmitted to the casing by the Becker hammer, measured 
by the Pile Driving Analyzer (PDA). The PDA was used for the HAV-180 rig at Faro, 
Yukon, immediately prior to starting the investigation at Ruby Creek. An energy value 
of 25% at the lower range of tested values at Faro was applied to the Ruby Creek data. 
Using a lower energy value was deemed conservative, because it results in lower 
equivalent (N1)60 values. The Sy method (N1)60 values were adopted for design. The 
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interpreted equivalent (N1)60 values are presented in Appendix 111-C. The Sy method 
values are shown on the Geologic Sections in Drawing D-4005. 

Standard Penetration Tests (SPTs) were conducted in some holes (BKS05-01, BKS05-02, 
BKS05-08, BKS05-09, BKSO5-10, and BKSO5-11) to collect split spoon samples. These 
samples were not as disturbed as the cuttings samples and were used to get a better idea 
of the in situ composition of the soil. However, this method generally resulted in poor 
sample recovery due to the presence of gravelly soils. 

111-4. Hydraulic Conductivity Testing and Water Level Measurements 

Piezometer Installations and Water Levels 

Ten piezometers were installed, as summarized in Table 111-3. Schedule 40 PVC pipe 
was used for all installations. The screens were installed in a variety of soil units, but 
primarily targeting highly permeable zones. Silica sand was placed in the annular space 
between the borehole wall and piezometer screen to a distance of 0.3 m to 0.6 m above 
the screen, slowly withdrawing the Becker casing as more sand was added. 
Approximately 0.9 m of bentonite was then placed above the filter sand. Time-release 
bentonite tablets were used to avoid bridging inside the Becker casing when installing in 
wet conditions. If a second piezometer was specified within the same hole, the casing 
was pulled back to the second target installation depth, and the interval between the first 
and second piezometer screen was filled with bentonite (and filter sand in between if the 
interval was large). The hole was then filled with drill cuttings or sloughed material from 
the walls, with about 0.9 m of bentonite chips near the top. A monument was installed to 
protect the riser pipe, and concrete was poured around the base to hold it in place. 

Water level measurements taken for the 2005, 1980, and 1979 piezometers are 
summarized in Table 111-4. Water levels are shown on the Geologic Sections presented 
in Drawing D-4005. 
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' The "A" piezometer is the deepest at each location. 
Water level measured within a day of piezometer installation. 

marnsl - metres above mean sea level 
mbg - metres below ground 
mag - metres above ground 

Table 111-3 Summary of Piezometer Installations 

LOCATION 

BKS05-10 Sep. 22-23,27-30 

060208AppIII-2005 Site Invest..doc 
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BKSO5-11 

BK05-12 
BK05-13 
BK05-14 
BK05-15 
BK05-16 

BPT05- 17 

Page 111-7 

Oct. 2-8 

Oct. 9-10 
Oct. 12-13 
Oct. 14-15 
Oct. 16-17 
Oct. 17-18 

Oct. 19 

Tailings Pond 

Tailings Dam 

Tailings Dam 

Tailings Dam 

Tailings Dam 

Tailings Dam 

Tailings Dam 

BKS05-10 (PZ-B) 

BKSO5- 1 1 (PZ-A) 

BKSO5-11 (PZ-B) 

BK05-12 (PZ-A) 
BK05- 13 (PZ-A) 
BK05- 14 (PZ-A) 
BK05-15 (PZ-A) 
BK05-16 (PZ-A) 

BPTO5- 17 (PZ-A) 

1" 

1" 

1 " 

2" 
2" 
2" 
2" 
2" 

2" 

6,62 1,95 1 

6,62 1,53 1 

6,621,53 1 

6,620,755 
6,620,8 10 
6,620,667 
6,620,490 
6,620,350 

6,620,406 

591,910 

592,134 

592,134 

593,068 
592,8 11 
592,563 
592,138 
591,859 

592,549 

1360 

1330 

1330 

1346 
1314 
1298 
1340 
1381 

1297 

0.69 

0.82 

0.66 

0.74 
0.73 
0.68 
0.80 
0.83 

0.95 

35.3 

35.2 

35.2 

15.7 
10.7 
7.0 
17.4 
8.8 

15.8 

Gravel and Sand (Till) 
Gravel and Cobbles 

(Till) 
Sand and Gravel 

(Fluvial) 
Sand and Gravel (Till) 

Gravel and Sand (Till) 

Sand and Gravel (Till) 

Basalt Flow 

Sand and Gravel (Till) 
Sand and Gravel 

12.5-16.6 

18.9-22.4 

14.6-16.8 

6.9-10.2 
8.1-9.9 
4.4-6.4 

15.5-17.4 
5.6-8.5 

11.0-14.8 

13.1-16.2 

19.4-22.4 

15.2-16.8 

7.2-10.2 
8.4-9.9 
4.9-6.4 

15.8-17.4 
6.1-8.5 

11.7-14.8 

7.18 

4.60 

1.46 

10.18 
-0.08 
2.27 
11.80 
3.92 

1.15 
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Table 111-4 Water Level Measurements 

Installed in 1979 and 1980 

DH80-2A 

DH80-2B 
DH80-3 
DH8 0-4 
DH80-6 
DH80-9A 
DH80-9B 
DH80- 10 
T- 1 -79DH 
T-2-79DH 
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Installed in 2005 
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3-Oct-05 

3-Oct-05 
3-Oct-05 
3-Oct-05 
3-Oct-05 
3-Oct-05 
3-Oct-05 
3-Oct-05 
3-Oct-05 
3-Oct-05 

BKS05- 10 (PZ-A) 
BKS05- 10 (PZ-A) 
BKS05-10 (PZ-A) 
BKS05- 10 (PZ-B) 
BKS05- 10 (PZ-B) 
BKS05-10 (PZ-B) 
BKSO5- 1 1 (PZ-A) 
BKSO5-11 (PZ-B) 
BK05-12 (PZ-A) 
BK05-13 (PZ-A) 
BK05- 14 (PZ-A) 
BK05- 15 (PZ-A) 
BK05- 16 (PZ-A) 
BPT05- 17 (PZ-A) 

Page 111-8 

16.46 

12.19 
2.83 

? ? 
18 

13 .04 
7.04 
2.35 
3.75 
9.35 

1. Measured from top of riser pipe. 
2. Measured from ground level. 

1 -0ct-05 
2-Oct-05 
3-Oct-05 
1 -0ct-05 
2-Oct-05 
3-Oct-05 
12-Oct-05 
15-Oct-05 
14-0ct-05 
14-Oct-05 
17-Oct-05 
17-Oct-05 
19-Oct-05 
20-Oct-05 

0.66 

0.72 
0.66 
0.43 
? ? 

0.49 
0.22 
0.39 
0.3 
0.95 

See Table 111-3. 

10.6 
1.14 

artesian 

dry 
10.03 

dry 
dry 
dry 
dry 

8.18 
8.205 
8.19 

7.865 
7.875 
7.865 

5.4 
2.12 
10.92 
0.67 
2.95 
12.54 
4.75 
2.1 

'7 
30 m deep according to drill 
log. Blockage? 
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Falling Head Test 

Falling head tests were performed in all piezometers to determine hydraulic conductivity. 
Water level readings during the test were taken using a water level datalogger. The tests 
were conducted by taking an initial water level reading, submerging the datalogger below 
the static water level, and pouring about 10 litres of water into the standpipe. The 
datalogger recorded pressure and temperature readings at regular time intervals as the 
water level dropped, until the water level dropped by at least 75% of its initial rise. The 
data was then downloaded and hydraulic conductivity was calculated using the Hvorslev 
(1951) and McElwee et al. (1992) solutions. The falling head test data is presented in 
Appendix 111-D, and summarized in Table 111-5. 

Packer Testing 

Diamond coring into bedrock was conducted in two of the drill holes (BKS05-10 and 
BKSO5-1 I). NQ3 wire-line coring was used to maximize recovery and minimize core 
disturbance. 

Packer testing was performed in the coring holes to determine the hydraulic conductivity 
of the bedrock. A single packer was used to test the interval between the bottom of the 
packer and the bottom of the drill hole. The packer was inflated with compressed 
nitrogen to a pressure of 300 psi. Constant head testing was performed at three stages of 
increasing water injection pressure (10, 20, and 40 psi), followed by replication of the 
first two pressure stages in reverse order. During each stage, pressures were maintained 
until injection rates (water consumption) had stabilized. The packer test data is presented 
in Appendix 111-D, and summarized in Table 111-5. 
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Table 111-5 Summary of Hydraulic Conductivity (K) Testing Results 

I Falling Head Test Results 

BKS05- 10 (PZ-A) 
BKS05- 10 (PZ-B) 
BKSO5- 1 1 (PZ-A) 
BKSO5-11 (PZ-B) 
BKS05- 12 (PZ-A) 
BKS05- 13 (PZ-A) 

6.6E-07 
2.9E-06 
4.6E-08 
1.5E-06 

BKS05-14 (PZ-A) 
BKS05- 15 (PZ-A) 

I Packer Test Results I 

1.4E-06 
2.7E-06 

BKS05- 16 (PZ-A) 
BKS05- 17 (PZ-A) 

6.3E-07 
2.5E-06 
4.5E-08 
1.3E-06 

4.9E-05 
2.5E-03 

2.6E-06 

5.2E-06 
8.OE-06 

Drill hole 

Range of K Values for Geologic Units 
I I I 

6.5E-07 
2.7E-06 
4.6E-08 
1.4E-06 

4.9E-05 
1 .OE-03 

BKS05- 10 
BKSO5-11 

Fractured Bedrock 
Till 
Till 

Fluvial 
1.4E-06 
2.7E-06 

5.2E-06 
8.OE-06 

Test Interval K Value 
(meters below ground) 

Till 
Till 

4.9E-05 
1.8E-03 

Geologic Unit 

26.8 to 35.2 
28.3 to 35.2 

Geologic Unit 

Till 
Basalt 

5.2E-06 
8.OE-06 

# of Test Locations 

TilVColluvium 
Till 

3.6E-07 
5.2E-10 

Fluvial 
Basalt 
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8 E-6 
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1 E-06 
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1 
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I~~KLOHW-CHIPPEN SYMBOLS AND TERMS - FOR SOIL DESCRIPTION AND TEST HOLE LOGS 

HASIC SYMBOLS 

SAND SlLT CLAY GRAVEL ORGANICS FILL 

SYMBOL VARIATIONS - EXAMPLES(') 

SAND and GRAVEL GRAVEL, SAND, ORGANIC ORGANIC 
clayey silty SILT or CLAY, SILT or CLAY, 

low plasticity high plastid ty 

I CLASSIFICATION BVPARTICLE SIZE I 
I I Size Ranve 1 

Name 
Boulders 
Cobbles 
Gravel: coarse 

fine 
Sand: coarse 

medium 
fine 

Fines (Silt or Clay) "' 

8 inch 
3 inch 

0.75 inch 
No. 4 
No. 10 
No. 40  
No. 200 

8 inch 
3 inch 

0.75 inch 
No. 4 
No. 10 
No. 40 
No. 200 

1- PARTLCLE SHAPE I 

I DENSITY OF GRANULAR SOLS 1 I CONSISTENCY OF COHESIVE SOILS 

Very Loose 

Compact 10-30 
Dense 30-50 

Description 

I 

Description s?" 
W a P  1 ( I w W  

Very Soft 
Soft 
Firm 
Stiff 

very Stiff 
Hard 

SPT 
N~ 

(1) Only selected examples of the possible variations or combinations of the basic symbols are illustrated. 
[2) Example: SAND, silty, trace of gravel = sand with 20% to 3596 silt and up to 10% gravd, by weight. 
(3) Approximate metric conversion. 
(4) Fines are classified as silt or clay on the basis of Atterberg limits (refer to Plasticity Chart). 
(5) Standard Penetration Test Cwr) bbw count (uncorrected), aFterTenaghi and Peck, 1948. 

(Nd, sPTm 

. . 

[6) Standard Penetration Test blow m t ,  based on above N value coffected to 60% hammer efficiency and % kPi (l.0 ton/ffl 
effective overburden psurt?,  afker Skempton, 19%. 

(7) Undrained shear strength can be estimated by vane (gives S. 1, pocket pene!trometer Wves unconfined compressive strength, 
is., 2 S*), or unconfined compression test (gives 2 S). 

[8) ksf = l W 0  pounds per square foot = 0.5 tsf (tonlft') = approximately 0.5 kg/cma. 
(9) Very approximate corre1dion with Standard Penetmtion Test blow counts, a& Tenaghi and Peck, 1948. 



pd ICLOHN~CRIPPEII SY M B O LS AND TERMS 
b FOR SOIL DESCRIPTION AND TEST HOLE LOGS 

I PLASTICITY OF COHESIVE SOILS"~' I SENSITIVITY OF COHESlVE SOILS 

Description Silt Clay 
High WL'") > 50 WL > 50 

Description Undkhubed Strength '" 
( Remoulded Strength 

Mgh 
Medium 
Low 

PLASTICITY CHART FOR SOILS PASSING NO. 40 

LIQUID LMl'T (44) 

CLASSIFICATION OF GROUND  ICE('^) 

SUB GROUP 
- - . 

Symbol I Description 

Nf 

Nbn 

Nbe 

vx 

vc 

Vr 

v s  

Poorly bonded or friable 
Well bonded, no excess ice 

Welt bonded, excess ice 

Individual ice crystals or inclusions 

Ice coatings on soil particles 
Random or irregularly oriented ice 

Stratified or distinctly oriented ice 

Ice with soil inclusions 

Ice without soil inclusions 

Visible ice less than 25 mm thick 

ICE I Visible ice greater than 25 mm thick ICE + (soil type) 

ICE 1 
10) This plasticity classification conforms to the Unified Soil CIassifkation System (USCS) and the ASlU D-2487 plasticity chart, 

except for the addition of an intermediate category for clay, where the liquid limii is between 30% and 50% (CI). Under A m  
and USCS, all clays with a liquid limit less than 50% are classified as low plasticity (a). 

11) Wr = Liquid Limit (96). 
12) NP = Non Plastic (silts only). 
13) Dimensionless ratio. 
14) "U" Line marks typical upper limit. " A  Line divides clays from silts and organic soils. 
15) For soil descriptions, estimate percentage of ground ice based on volume, after National Research Council of Canada, 1%3. 



- - -- -- - -- a KWIIICCRIPPLII SYMBOLS AND TERMS * FOR SOIL TEST HOLE LOGS 

TEST TYPES(') 
DH Drill Hole - typical driiling methods include tricone, 

percussion, wash bon'ng, machine auger with SPT or 
thin-walled tube samples and coring. 

BK Becker hammer drill hole - both open and closed test 
at thesumk location. 

BKS Becker hammer drill hole - apen casing, sampled. 

BPT B e e r  penetration test - closed casing. 

IN S~TU TESTS OR DOWNHOLE  INSTRUMENTATION^^) 
BM Benchmark 

DMT Mlatometer test 

IN Inclinometer 

PMT Pressureme ter test 

LABORATORY AND/OR FIELD TESTS'~' 
S. Undrained shear strength, measured by:'' 

+ Field Vane (peak) 

0 Field Vane (rernouldcdl 

Lab Vane (peak) 

Lab Vane (remoulded) 

A Unconfined Compression 

Pocket penetrometer 

OTHER LABOflATORY TESTS(') 
CD Consolidated, drained triaxial test 

CUP Consolidated, undrained triaxial test with pore 
pressure measurements 

CUCY Con,solidated, undrained triaxial test with cyclic 
loading 

UU Unconsolidated, undrained triaxial tcst 
UC Unconfined (uniaxial) compression test 
DS Direct shear test 
DSS Direct simple shear test 

TP 

CPT 

DCT 

VST 

AH 

Fr 

PZ 

SW 

Test pit - machine or hand dug. 

Electric cone penetration test with pore pnssure - - 
measuremenis. 

Dynamic cone penetration test. 

Vane shear test. 

Ayger hole - machine or lurnd auger, no SPT or 
thn-mned tube samples tuken. 

Permeability test 

Piezometer 

Shear wave velocity test 

Standard Penetration Test (SPI? blow count, 
uncorrected (N) 

0 W% In situ moisture content 

X Wp% Mastic limit 

X WL% Liquid limit - 9 Becker penetration test blow counts, dosed casing 

3 Befker penetration test blow counts, open casing - 
Water level, measured on date and from 'I Or piemmeter indicated on log 

GSD 
MDR 

ORG 
OED 
RD 
GS 
K 
UW 

Grain size dist~ibution (by sieve or hydrometer) 
Moisture-density rela tionship (ie. standard or 
modiJied Proctor test) 

Organic content 
Oedometer consolidation test 
Relative density (also known as density index) 
Specific gravity 
Permeability 
UN t Weight 

:I) Test type abbreviz:l=ln is typically followed by a two-part number indicating year and chronological sequence of test. 
Example: CPT93-1 indicates the first electric cone penetration test at a particular site in 1993. 

:2) In situ tcst or downhole instrumentation abbreviations are typically shown in brackets following the appropriate test type 
designation. Example: DH93-I(PZ) indicates a piczometer was installed in drill hoIe 93.1. 

3) These symbols arc for Iaboratory and/or field test results shown an the test hole log. 
:4) Vane gives Sll. Pocket penetrometer and unconfined compression tests give 2 S, so results are divided by 2 for plotting on log. 
:5) Where other laboratory test results are available but not shown on the test hole log, the applicable abbreviation a p p r s  under 

the heading 'Other Tests" on the log. 

93/04/01 KLOHN-CRIPPEN FORM L47 



Grab 

TEST PIT LOG 
STARTED: 9/1/2005 FINISHED: 9/1/2005 

0 
Z 

EXCAVATOR TYPE: 120 Hitachi 

!!! GROUND ELEV. (m): 1546.0 
4 $ , COORDINATES (m): N 661961 1 E 589901 
;S 2i 

.. . .  
DESCRIPTION OF MATERIALS 

:::I ::$ SAND and GRAVEL (SG), some cobbles, occasional boulder, .,...... 
D: m: 1 trace silt, brown, damp. 

- seeps observed at bottom of pit 

End of Hole at 3.60 rn 

Su - kPa 
I I I I I I I , ,  
20 60 100 140 180 

FA& 
FIEy %B 

A U C I ~  
REMOLD 0 0 aP.PENR 

* %FINES 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: F L 
SHEET t OF 1 HOLE NO.: TP05-01 



Grab 

TEST PIT LOG 
STARTED: 9/1/2005 FINISHED: 9/1/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1536.0 
COORDINATES (m): N 6619648 E 589943 

DESCRIPTION OF MATERIALS 
SAND and GRAVEL (SG), some cobbles and subangular 

boulders, trace silt. 

2.40 
15336 BEDROCK (fractured) or boulders. 
1533.5 

End of Hde at 2.50 rn 

1). KLOHN CRIPPEN 

Su - kPa 
I 1 1 I I I I I 1  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + rUC/2 
REMOLD 0 aP.PENI2 

* %FINES 

I PROJECTNO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atiin, BC 

LOGGED BY: DB CHECKED BY: FL 
I S H ~  1 OF 1 HOLE NO.: ~ ~ 0 5 - 0 2  



Su - kPa 
I I I I I I I I I  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + r AUCD 

TEST PIT LOG 
STARTED: 9/2/2005 FINISHED: 9/5/2005 

0 
Z 

EXCAVATOR TYPE: 120 Hitachi 

Y GROUND ELEV. (m): 1555.0 
COORDINATES (rn): N 661 9372 E 589830 z 5 

V) cn 
. .  . .  DESCRIPTION OF MATERIALS 

. .  . 3 3 Coarse SAND and GRAVEL (SG), some angular cobbles and 
boulders, occasional large boulders, light brown. saturated. 

REMOLD 0 0 ~AP.PEN/~ * %FINES 

Grab 

I Note: Water at surface (moss). 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin. BC 

LOGGED BY: DB CHECKED BY: F L 
/ SHEET 1 OF 1 HOLE NO.: TP05-03 



TEST PIT LOG 
VANE F I ~ D  I+B 
PEAK A UCl2 
REMOLD 0 0 aP.PEN12 

* % FINES 

STARTED: 9/2/2005 FINISHED: 9/2/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. [m): 1581.0 
COORDINATES (m): N 6620076 E 588752 

DESCRIPTION OF MATERIALS 
1W:i W:i  SAND and subanaular GRAVEL (SG). occasional subanaular and 

:! :< 4 - 
. m: . subrounded boilders, trace silt,' unsorted, damp. 

Grab 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: L 
SHEET 1 OF 1 HOLE NO.: TP05-04 



TEST PIT LOG 
STARTED: 9/2/2005 FINISHED: 9/2/2005 
EXCAVATOR TYPE: 120 Hitachi 

I 

VANE FIELD LAB 
PEAK r A U C I ~  
REMOLD 0 0 AP.PEW2 * %FINES 

GROUND ELEV. (m): 1576.0 
COORDlNATES (m): N 6619984 E 288653 

% DESCRIPTION OF MATERIALS 
,. . .  

';! ::c SAND (med-coarse) and GRAVEL (med-large) (SG), subangular 
:-:A and subrounded, occasional large boulder, trace silt. 

Water flowing in rapidly. 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

LOGGED BY: DB CHECKED BY: F L 
SHEET 1 OF 1 HOLE NO.: TP05-05 



TEST PIT. LOG 
STARTED: 9/2/2005 FINISHED: 9/2/2005 

0 z EXCAVATOR TYPE: 120 Hitachi 

uj GROUND E L N .  (m): 1597.0 
COORDINATES (m): N 6619911 E 588501 . 

DESCRIPTION OF MATERIALS .. . . 
::I ?:I SAND (coarse) and GRAVEL (fine-coarse) (SG), subangular, 
. . a  .... . 
b: m: 9 some cobbles, occasional boulders, trace silt. 
.wi W'. *:. *! - 
Y :t ;* :+ 
b: m: a .;. gj 

:< :! :? 3 
b: * :d  
9 . 6  .w:i 
....., ?ii ?i , 

b: m: N C-B .g; 
. . .  
:? :! 3 :t 
b: m :  .. .g. ,gi 
. . Very large boulder. In front of boulder exc to 2.7 m. , :0 :I. :? :d. 
b : m : w  gf gi 
1. ;! :, :t 

End of Hole at 3.00 m 

. . 

VANE FIELD LAB 
PEAK + AUCQ 
REMOLD 0 a aP.PEN12 

* %FINES 

1 PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 
- - - 

LOGGED BY: DB CHECKED BY: 

SHEET I OF 1 HOLE NO.: TP05-06 



UI : 
!! 
3 
U) 

Grab 

TEST PIT LOG 

I 1 STARTED: 9/2/2005 FINISHED: 9/2/2005 

I t 3  GRAVEL and cobbles, some (20%) boulders (angular and 
b .. . sub-angular), some sand, trace of yellow silt, damp, not 

cohesive. 

' 
5 
v) 

Note: On road over scree slope. 

EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1620.0 
COORDINATES (m): N 6620580 E 589069 

DESCRIPTION OF MATERIALS ' 

Su - kPa 
I I I I I I 1 I I  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + rn rUC12 
REMOLD 0 oP.PENR 

t % FINES 

' 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

., L r  A 

LOCATION: Atlin, BC 

- Slow inflow of water 
3.10 - Large Boulder (or bedrock). 

1616.9 
End of Hole at 3.10 m 

LOGGED BY: DB CHECKED BY: F)/ 
SHEET I OF 1 HOLE NO.: TP05-07 



TEST PIT LOG 
STARTED: 9/2/2005 FINISHED: 9/2/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1601.0 
COORDINATES (m): N 6620720 E 588924 

DESCRIPTION OF MATERIALS 
SAND (med) and COBBLES (subangular) (SG), some boulders 

(angular), trace silt, damp. 

Water flowing in. 

2.70 
1598.3 Big boulder? End of Hole at 2.70 m 

Su - kPa 
I I I ~ I I I I ,  

20 60 100 140 780 

VANE PEAK FIE:0 p A UCl2 
REMOLD 0 (A P.PEN/~ 

* % FINES 

I PROJECT NO.: M09222A04 
I PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin, 8C 
I LOGGED BY: DB CHECKED BY: C 

- 

SHEET 1 OF 1 HOLE NO.: TP05-08 



W 
a 
c 
W 
4 

% 
;5 

Grab 

TEST PIT LOG 
STARTED: 9/2/2005 FINISHED: 9/2/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1595.0 
COORDINATES (rn): N 6620751 E 589254 

$i DESCRIPTION OF MATERIALS 
.. . .  
x:l. SAND (fine-coarse) and GRAVEL (fine-coarse) (SG), some 
:m:w cobbles (angular and subangular), some boulders, trace silt, 

brown, unsorted. 

Ground is saturated. 

Su - kPa 
I I I I I I I I  

20 60 100 140 1b 
VANE FIELD LAB 
PEAK rUC12 
REMOLD 0 0 aP.PENj-2 

* % FINES 

I PROJECTNO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: F L 
SHEET 1 OF I HOLE NO.: TP05-09 



W : 
W 
-I 

% 
3 

Grab 

Grab 

Grab 

TEST PIT LOG 
STARTED: 9/2/2005 FINISHED: 9/2/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1426.0 
COORDINATES (m): N 6620851 E 590182 

DESCRIPTION OF MATERIALS 
Pea GRAVEL (campsite). 

0.20 
1425.8 SAND AND GRAVEL (SG), medium to coarse sand, fine to 

coarse gravel, some cobbles, trace silt, light brown. 

2.50 
1423.5 SAND AND GRAVEL (SG), fine to coarse gravel, dark brown. 

Particle size ( 45.3% gravel, 42.6% sand, 12.0% fines) 

4.20 
1421.8 

End of Hde at 4.20 m 

Notes: 

No hard surface encountered. 
Walk holding near vertical. 
Some subangled boulders in walls. 

VANE FIELD LAB 
PEAK + U AUC12 
REMOLD 0 0 aP.PEN12 * % FINES 

I PROJECT NO.: M09222A04 

?A I PROJECT: Ruby Creek Feasibility Study 

KLOHN CRIPPEN LOCATION: Adin, BC 
LOGGED BY: DB CHECKED BY: C 
SHEET 1 OF 1 HOLE NO.: TP05-10 



TEST PIT LOG 
VANE FIELD LAB 
PEAK AUC12 
REMOLD 0 a aP.PENR 

* %FINES 

I STARTED: 9/3/2005 FINISHED: 9/3/2005 
I EXCAVATOR TYPE: 120 Hitachi 
I GROUND ELEV. (m): 1424.2 

COORDINATES (m): N 6620842.809 E 590354.422 
$ DESCRIPTION OF MATERIALS 

' 1 ,  fi, - HUMUS (ORGANICS), dark brown. 

U.4U 

:i( 1423-8 GRAVEL AND SAND (SO), some mbbles, trace arganics, trace 
:*:q silt, brown, damp. 

- yellow and saturated at 1 rn. 
Grab 

Grab 

Grab 

SAND AND GRAVEL (SG), medium to coarse silty sand. fine to 
coarse gravel, angular, yellow, damp. 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 
I LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: 6 L 
SHEET I OF 1 HOLE NO.: TP05-11 



TEST PIT LOG 
STARTED: 9/3/2005 FINISHED: 9/3/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1452.4 
COORDINATES [m): N 6620663.168 E 590353.918 

DESCRIPTION OF MATERIALS 
ORGANICS 

0.60 
1451.8 GRAVEL AND SAND (SG), fine to coarse gravel, medium to 

coarse sand, some cobbles, occasional boulder, trace silt, 
subangular to angular, light brown, wet. 

1.70 
14Wd BEDROCK or boulders, fractured. 
1450.6 

End of Hole at 1.80 m 

. . 

VANE FIELD LAB 
PEAK + AUCI2 
REMOLD 0 0 aP.PENt2 

+ % FINES 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

I LOGGED BY: DB CHECKED BY: FL 
1 SHEET 1 OF 1 HOLE NO.: TP05-12 



Su - kPa 
I I I I I L I I I  

20 60 100 140 180 

VANE PEAK FIEtD *B A UCl2 
REMOLD 0 A P.PEN12 

* %FINES 

TEST PIT LOG 

I STARTED: 9/3/2005 FINISHED: 91312005 
EXCAVATOR TYPE: 120 Hitachi 

d GROUND ELEV. (m): 1445.2 u . I 

I COORDINATES (m): N 6620764.01 9 E 590468.257 ci DESCRIPTION OF MATERIALS 
3 y'-'/ ORGANICS 

1 , , 1, 0.60 . .  . . 'A rn occasional angular and sub-angular boulders, wet. 
Grab 

I PROJECT NO.: M09222A04 

f). KLOHN CRIPPEN 
PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: Dl3 CHECKED BY: F L 
I SHEET 1 OF 1 HOLE NO.: TP05-13 



TEST PIT LOG 
VANE FIELD LAB 
PEAK + rUC12 
REMOLD 0 0 AP.PENM * % FINES 

1 STARTED: 91312005 FINISHED: 9/3/2005 
f EXCAVATOR TYPE: 120 Hitachi &. 

w 1 8 $ & 

GROUND ELEV. (m): 1451.9 
COORDINATES (m): N 66XV6i.BbCI i NO%X1'l8 

DESCRIPTION OF MATERIALS 
,2 ?". 

1, \z 2 

Particle size (68.3% gravel, 25.5% sand, 6.2% fines) 

-water seep at 1.2 m 

ORGANICS 

1, ~ 2 - .. . . . , 
b: m: N 

Grab 

- 

0.50 

boulders. trace silt, sub-angular, light brown, loose, moist 

I IWW 
End of Ho!e at 2.30 rn I 

. . g' 0. 
:v :! k ! 

I PROJECT NO.: M09222A04 

2.20 

I PROJECT: Ruby Creek Feasibility Study 

l?$% BEDROCK or boulders, fractured. 
I ..*r.C 

I LOCATION: Atlin. BC 

LOGGED BY: DB CHECKED BY: F L 
SHEET 1 OF 1 HOLE NO.: TP05-14 



W : 
Y 
d 

5 
cn 

Grab 

TEST PIT LOG 
FINISHED: 9/3/2005 

I  ,' 1, ,\ ORGANICS, topsoil. 

, , 1, , 1.00 

:i( J;( 14399 SAND AND GRAVEL (SG). fine to marse. some cobbles. some 
boulders, subangular, wet. 

i: . *: . 
*;: *:. 

4 :  :t 
< : . . t .  . . J  1.80 

141M BOULDERS, hard bottom. 
1439.0 

End of Hole at 1.90 m 

Su - kPa 
I I I b l I I , ,  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + r AUCIZ 
REMOLD 0 0 aP.PENM 

* %FINES 

1 PROJECTNO.: M09222A04 

1 PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin. BC 

I LOGGED BY: DB CHECKED BY: f L 
- - - - - -  - 

I SHEET I OF 1 HOLE NO.: TP05-15 



Su - kPa 
1 l I 1 I I I l I  

20 60 100 140 180 
VANE FIEkD 

+B PEAK A UC/2 
REMOLD o 0 nP.PENI2 

* %FINES 

TEST PIT LOG 
STARTED: 9/3/2005 FINISHED: 9/3/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1450.6 
COORDINATES (m): N 6620900.003 E S907lO.027 

DESCRIPTION OF MATERIALS 
BOULDERS (angular) and organics. 
abbley.  

0.50 
149.1 SAND AND GRAVEL (SG). medium to coarse, some cobbles. . . 

trace silt, moist 

Grab 

- 

- becomes wet at .6 m 

1 PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 
LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: L 
1 SHEET 1 OF 1 HOLE NO.: TP05-16 



TEST PIT LOG 
VANE FIELD LAB 
PEAK + rUC12 
REMOLD 0 aP.PENR * % FINES 

-- -- T 1 STARTED: 9/3/2005 --- FINISHED: 9/3/2005 
0 z 

EXCAVATOR W E :  120 Hitachi 

y 1 GROUND ELEV. (m): NIA 
COORDINATES (m): N 6620988 E 590668 

DESCRIPTION OF MATERIALS 
.\ 1. .\ 1. ORGANICS, dark brown. 
2 f i c  -boulders and cobbles, sub-angular. beside TP location. 

4 I/ .' 1, 

.. . .  0.40 

f;! SAND AND GRAVEL (SG), fine to coarse, 1 0% boulders, angular, 
b: m: trace silt. 

Grab 

- 

- becomes wet at 2.0 m 
fi. g* 
:, :! :.: ;I I 1  

End of Hole at 2.70 m 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: l- 
SHEET 1 OF 1 HOLE NO.: TP05-17 



Grab 

TEST PIT LOG 
STARTED: 91312005 FINISHED: 9/3/2005 
EXCAVATORTYPE: 120 Hitachi 
GROUND ELEV. (m): 1433.8 
COORDINATES (m): N 6620918.851 E 590587.223 

DESCRIPTION OF MATERIALS 
ORGANICS with coarse gravel, cobbles, sub-angular to angular. 

0.30 
1433.5 GRAVEL AND COBBLES, some sand, trace silt, loose. 

- becomes wet at 0.9 m 

1.00 
14328 COBBLES AND BOULDERS, sub-angular. 

2.00 
1431.8 

End of Hole at 2.00 m 

Su - kPa 
I I I I I I I I ,  

20 60 100 140 180 
VANE FIELD LAB 
PEAK AUCQ 
REMOLD 0 aP.PEN12 

* % FINES 

I PROJECT NO.: M09222A04 

1 PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: F L 
HOLE NO.: TP05-18 



Grab 

STARTED: 9/3/2005 FINISHED: 9/3/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1441.2 
COORDINATES (m): N 6620831.732 E 590537.043 

DESCRIPTION OF MATERIALS 
ORGANICS 

,I 1, ,\ 0.20 
0 GRAVEL AND COBBLES, sandy to some sand, medium to marse 

: *: Y 
sand, moist. 

fii - becomes wet at 0.65 m 

TEST PIT LOG 
Su - kPa 

I I I I I I I I ,  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + W AUCI2 
REMOLD 0 0 aP.PENl2 * % FINES 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

( LOCATION: Atlin, BC 

1 LOGGED BY: DB CHECKED BY: F 1, 
I SHEET 1 OF I HOLE NO.: TP05-I 9 



W 

t 
!! 
a 
H 
3 

Grab 

TEST PIT LOG 
I STARTED: 9/3/2005 FINISHED: 9/3/2005 
1 EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1433.8 
COORDINATES (m): N 6620787.526 E 590366.938 

6i DESCRIPTION OF MATERIALS 
' ' I  - Organics, some cobbles and gravel, some sand and silt, dark 
fi 4 brown. 

, , 0.30 rl 7 4 14335 COBBLES AND GRAVEL some sand, trace silt. some boulders, 
#.I sub-angular, light brown, wet. 

5 L - becomes wet at 0.5 rn 
b I . 4  

i:;: 7.30 
1432.5 

End of Hole at 1.30 m 

1). XLOHN CRIPPEN 

b 

VANE FIEID 
%B PEAK A UCI~ 

REMOLD 0 0 aP.PENi2 * %FINES 

I PROJECT NO.: M09222A04 

1 PROJECT: Ruby Creek Feasibility Study 
1 LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: L 
SHEET 7 OF 1 HOLE NO.: TP05-20 



TEST PIT LOG 
STARTED: 9/3/2005 FINISHED: 9/3/2005 VANE LAB 

PEAK A U C / ~  
REMOLD o 0 aP.PENL? * % FINES 

EXCAVATORTYPE: 120 Hitachi 
GROUND E L N .  (m): 1392.0 
COORDINATES (m): N 6621 I65 E 590814 

DESCRIPTION OF MATERIALS 
ORGANICS AND COBBLESIGRAVEL, trace silt, brown, damp. 

Grab 

Grab 

0.80 
13919 GRAVEL, some sand, traces sat, angular, light brown FILL]. 

- refusal at 2.4 m 

2.40 
1389.6 

End of Hole at 2.50 m 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

I LOGGED BY: Dl3 CHECKED BY: 1, 
I SHEET 1 OF I HOLE NO.: TP05-21 



TEST PIT LOG 
VANE FIEiD LAB 
PEAK ~ u c n  
REMOLD 0 aP.PENR 

* %FINES 

- 
W 

; 
!? 
a. 
Z 
2 - 

Grab 

STARTED: 91312005 FINISHED: 9/3/2005 
EXCAVATOR TYPE: 120 Hitachi 

L- 

y I 1 GROUND ELEV. (m): 1348.0 
COORDINATES (m): N 6621275 E 591094 1 

DESCRIPTION OF MATERIALS 2 
- .  - - 

23 .". 0.10 ORGANICS 
1347.9 SAND AND GRAVEL (SW-GW), sand (fine to coarse), gravel 

(fine to coarse), some cobbles, greyish brown, damp. [TILL] 

1346.8 COBBLES AND BOULDERS 

End of Hole at 1.50 m 

I PROJECT NO.: M09222.04 

PROJECT: Ruby Creek Feasibility Study 

CRIPPEN LOCATION: Affin, BC 
LOGGED BY: DB CHECKED BY: F 
SHEET 1 OF 1 HOLE NO.: TP05-22 



TEST PIT LOG 
Su - kPa 

1 I 1  I I  I I I 

20 60 100 140 180 
VANE FIELD IAB 
PEAK 4 A U W  
REMOLD 0 0 aP.PEfV2 * %FINES 

STARTED: 9/312005 FINISHED: 9/3/2005 
0 
Z 

EXCAVATOR TYPE: 120 Hitachi 

y GROUND ELEV. (m): 1333.0 - 

4 COORDINATES (m): N 6621386 E 591015 
2; DESCRIPTION OF MATERIALS 

c, ,? ORGANICS 

GRAVEL AND SAND (GWSW), some cobbles (subrounded to 
subangular), trace silt, trace organics, well-graded, greyish 
brown. VILLI 

i.*'m . 1.30 - seep observed at 1.3 m 
1331.7 SAND AND GRAVEL (SW-GW) (subangular), trace silt, 

well-graded, greyish brown, moist. FILL] 

k.@:r . i  - refusal at 3.2 m 

End of Ho!e at 3.30 m 

I PROJECTNO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin. BC 

LOGGED BY: DB CHECKED BY: FG 
SHEET I OF 1 HOLE NO.: TP05-23 



Grab 

Grab 

Grab 

TEST PIT LOG 
STARTED: 9/4/2005 FINISHED: 9/4/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1405.0 
COORDINATES (m): N 6621315 E 590348 

DESCRIPTION OF MATERIALS 
ORGANICS AND SANDIGRAVEL, wdlgraded, dark brawn, 

damp. 

0.40 
~ 0 4 . 6  SAND AND GRAVEL (SW-GW), well-graded, subrounded, moist 

FILL1 

- brown from 0.4 to 0.9 m 

- greyish brown from 0.4 to 2.4 rn 

- brownish grey, more fine sand below 2:4 m 

- refusal at 3 m 

VANE FIELD LAB 
PEAK + rUC12 
REMOLD 0 0 aP.PENI2 

* % FINES 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: L 
SHEET 1 OF I HOLE NO.: TP05-24 



Su - kPa 
I I I I 1 I l I I  

20 60 100 140 180 
VANE FIELD LAB 
PEAK AUCI~ 
REMOLD 0 aP.PEN2 

* %FINES 

TEST PIT LOG 
STARTED: 91412005 FINISHED: 91412005 
EXCAVATORTYPE: 120Hitachi 
GROUND ELEV. (m): 1381 -0 
COORDINATES (m): N 6621604 E 590722 

DESCRIPTION OF MATERIALS 
ORGANICS AND SAND, some silt, occasional cobbles and 

boulders, dark brown. 

W : 
!? 

2 
0 - 

Grab 

Grab 

Grab 

Grab 

- small seep at 1 .I m 
1 30  

1379.7 SAND, bouldery, some cobbles (subrounded), some silt, brownish 
grey. FILL] 

- reddish brown from I .I to 1.7 m 

3.10 
1377.9 

End of Hde at 3.10 m 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

BY: DB CHECKED BY: F 1, 
/ SHEET I OF 1 HOLE NO.: TP05-25 



- 
W 

t 
5 
a 
E 
2 
- 

Grab 

TEST PIT LOG 
STARTED: 9/4/2005 FINISHED: 9/4/2005 

0 
7 

EXCAVATOR TYPE: 120 Hitachi 

Su - kPa 
1 I I I I I I 1 ,  

20 60 100 140 180 

VANE PEAK FIEkD %B A UCM 
REMOLD 0 0 ~AP.PEN/~ 

* % FINES 

I PRW ECT NO.: M09222AO.Q 

I PROJECT: Ruby Creek feasibility Study 

I LOCATION: Atlin, BC 

1 LOGGED BY: DB CHECKED BY: 

IET I 5FT HOLE NO.: TP05-26 



Grab 

Grab 

TEST PIT LOG 
STARTED: 9/4/2005 FINISHED: 9/4/2005 

o EXCAVATOR TYPE: 120 Hitachi 
Z 
w J GROUND ELEV. (m): 1328.0 
J 

COORDINATES (m): N 6621 'I 14 E 592676 
3 & DESCRIPTiON OF MATERIALS 

12 .x ORGANICS, sandy, trace silt, black, moist. 
1, .". \' 

0.30 
-.' ~ ~ 7 . 7  SAND AND GRAVEL (SW-GW), well-graded, subangular, 

occasional boulder, moist FILL] 

- brown from 0.3 to 0.7 rn 
- greyish brown, moist to wet. 

- seep at 2. I rn 

..*-..m.. 
:-! - damp below 2.5 m 

L. .r* 

End of Hole at 3.40 m 

Su - kPa 
b I I 1 ) 1 I , ,  

20 60 100 140 180 
VANE FlEfD 
PEAK 
REMOLD 0 a aP.PEN12 

* Oh FINES 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin. BC 

LOGGED BY: DB CHECKED BY: FL 
SHEET I OF 1 HOLE NO.: TP05-27 



Grab 

Grab 

TEST PIT LOG 
STARTED: 9/4/2005 FINISHED: 9/4/2005 
EXCAVATOR WPE: 120 Hitachi 
GROUND ELEV. (m): 1362.0 
COORDINATES (m): N 66621 13 E 592888 

DESCRIPTION OF MATERIALS 
ORGANICS AND COBBLESIBOULDERS, some sand, trace silt, 

0.20 light brown. 
1361.8 SAND (SP), med tocoarse. tracesilt, occasional boulders 

(interlocked, subangular to subrounded), light brown, FLL] 

- light greyish brown, fewer boulders below 1.3 m 

- 48% gravel, 28% sand, 25% fines 
2.80 - refusal at 2.8 m 

'13592 
End of Hole at 2.80 m 

PROJECT NO.: 

Su - kPa 
1 I I I I I I I I  

20 60 100 140 180 
VANE PEAK FIELD + LAB m AUCM 

REMOLD Q 0 AP.PEN/~ 
* %FINES 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: PL 
- 

I SHEET 1 OF 1 HOLE NO.: TP05-28 



Grab 

Grab 

TEST PIT LOG 
STARTED: 9/7/2005 FINISHED: 9/7/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1325.0 
COORDINATES (m): N 6621 234 E 592536 

DESCRIPTION OF MATERIALS 
ORGANICS AND SANDIGRAVEL, m e  cobbles (subangular), 

trace silt, light reddish brown, damp. 

0.90 
1324.1 SAND and GRAVEL (SW-GW), some wbbleslboulders 

(subrounded), well+raded, greyish brown, damp FILL]. 

- boulders at bottom of pit 
- refusal at 2.9 m 

1322.1 
End of Hole at 2.90 m 

Su - kPa 
I I I I I I I I I  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + rUCI2 
REMOLD 0 U aP.PENM 

* %FINES 

[ PROJECT NO.: M09222A04 
I PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: F L  
I SHEET 1 OF 1 HOLE NO.: TP05-29 



TEST PIT LOG 
VANE FIEhD %B Arc,2 
PEAK REMOLD o a AP.PEN/~ 

* % FINES 

-- 

STARTED: 91712005 FINISHED: 9/7/2005 
EXCAVATOR TYPE: 120 Hitachi 

J GROUND ELEV. (m): 1338.0 

8 - COORDlNATES (m): N 6621412 E 592499 
5 DESCRIPTION OF MATERIALS 

.H. EI SAND (fine to coarse) and GRAVEL (fine) (SW-GW), some 
1, 2, ,I cobbles (subangular), trace silt, occasional boulder, damp. 

- Medium to dark brown, organics, from 0 to 0.3 m 
- Light brown, loose to compact from 0.3 to 0.8 m 

Grab 

Grab 

F$ lgi; GRAVEL and SAND (GW-SW), some bouldws (subrounded to 

b: *: subangular), trace to some silt, occasional cobbles (fine to 

c$ .gi 
coarse), dense, greyish ~IOWTI, damp. FILL] 

. .A - A 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

CRIPPEN LOCATION: Atlin, BC 
LOGGED BY: DB CHECKED BY: FL 
SHEET 1 OF I HOLE NO.: TP05-30 



Grab 

Grab 

TEST PIT LOG 
.- 

STARTED : 9/7/2005 FINISHED: 9/7/2005 
EXCAVATOR TYPE: 120 Hitachi 

P. 
5 COORDINATES (m): N 6621353 E 592254 

. ** . .  DESCRIPTION OF MATERIALS .... I . . * * *  .... ( SAND (fine to medium) (SW), some gravel (fme, subangular), ..... .... c ..... some cobbles (subangular), trace boulders (subangular), brown, . . . . ( ..... moist 

- Organics from 0 to 0.4 m 

- Reddish staining 
I .... I 

a * . . .  .... 
6 . *' 0.90 

*-.' 1329.1 GRAVEL (fine) (GW), sandy (fine to coarse), some cobbles (fine to 
coarse, subangular), trace boulders (subrounded to subangular), 
trace silt, dense, greyish brown, moist. FILL] - .  

- Wet at 4.2 m 

Su - kPa 
I I I I l I 1 1 ,  

20 60 100 140 180 
VANE FIELD LAB 
PEAK 6 r A U C / ~  
REMOLD 0 0 aP.PEtV2 

* % FINES 

1 PROJECT NO.: M09222A04 

CHECKED BY: 



TEST PIT LOG 
VANE FIELD LAB 
PEAK + . 
REMOLD 0 0 

* %FINES 

W 

E 
5 
5 
;5 

Grab 

STARTED: 9/7/2005 FINISHED: 9/7/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELN. (m): 1358.0 
COORDINATES (m): N 6621642 E 592194 

DESCRlPTlON OF MATERIALS 
I I 

BOULDERS and COBBLES, trace sand, trace gravel, trace silt, 
wganics, brown, damp. 

0.40 
1351.6 SAND (fine to medium) and COBBLES (subangular), some gravel 

(fine to coarse, angular), wellgraded, dense, greyish light brown, 
moist. FILL] 

1 PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 
I LOCATION: Atlin, BC 
-- 

LOGGED BY: DB CHECKED BY: L 
SHEET 1 OF I HOLE NO.: TP05-32 



TEST PIT LOG 
VANE FIELD LAB 
PEAK + 8 rUCI2 
REMOLD 0 aP.PEN12 

f % FINES 

W 

E 
LU 
J 
a 
2 
3 

Grab 

Grab 

I STARTED: 9/7/2005 FINISHED: 9/7/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1371 -0 
COORDINATES (m): N 6621 879 E 5921 60 

DESCRIPTION OF MATERIALS 
TOPSOIL, some boulders (angular), organics, brown. 

0.30 
1370.7 SAND (fine to coarse) (SW), some gravel, trace cobbles, compact, 

light brown, damp. [nLL] 

- Greyish brown, occasional boulders below 0.6 rn 

- Dense belav2.1 m 

- Reddish staining, trace silt, damp from 1.5 to 2.1 rn 

. . . .  .... .... , . .' 2.30 
1366.7 

End of Hole at 2.30 m 

I PROJECT NO.: M09222A04 

/ PROJECT: Ruby Creek Feasibility Study 

/ LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: FL 
SHEET 1 OF I HOLE NO.: TP05-33 



TEST PIT LOG 
STARTED: 9/7/2005 FINISHED: 91712005 
EXCAVATOR TYPE: 120 Hitachi 

I 6 I GROUND ELEV. (m): 1338.0 
COORDINATES (m): N 6621765 E 591881 1 E DESCRIPTION OF MATERIALS 

b .' 1, ,' ', ORGANICS, some angular boulders, dark brown. 
', 2, \' 
E, .". 

0.40 
1 

cobbles (fine, subangular), some silt, trace boulders 
(subangular), compact, moist to wet. FILL] 

- 3 seeps between 1 m and 1.4 m 

- Large seep at 2.8 rn 

- 57% gravel, 24% sand, 19% fines at 3.2 m 
-refusal at 3.2 m 

End of Hole at 3.20 m 

KLOHN CRlPPEN 

VANE FIEiD LAB 
PEAK A U C I ~  
REMOLD o IAP.PEN/;! 

* % FINES 

I PROJECT NO.: M09222A04 

1 PROJECT: Ruby Creek Feasibility Study 
I LOCATION: Affin. BC 

LOGGED BY: DS CHECKED BY: FI, 
SHEET 1 OF I HOLE NO.: TP05-34 



Grab 

Grab 

TEST PIT LOG 
STARTED: 9/7/2005 FINISHED: 9/7/2005 

0 
7 / EXCAVATOR TYPE: 1 20 Hitachi - 
!! GROUND ELEV. (m): 1370.0 

COORDlNATES (m): N 66221 15 E 591 770 
4 2 
03 a DESCRIPTION OF MATERIALS 

\' 1. x' JJ  ORGANICS, r iht  reddish brown. 

Su-kPa . 
I l t I I I I I ,  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + m A U C I ~  
REMOLD 0 R ]A?-PENI~ 

* %FINES 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

I LOCATION: AUin. BC 

I LOGGED BY: Dl3 CHECKED BY: F) 
FEET 1 OF 1 HOLE NO.: TP05-35 



W 

f 
Y 
a 
E 
3 - 

Grab 

Grab 

TEST PIT LOG 
STARTED: 9/8/2005 FINISHED: 9/8/2005 

o 1 ~ X C  AV ATOR TYPE: 120 Hitachi z 
GROUND ELEV. (m): 1352.0 
COORDINATES (m): N 6621871 E 591464 

$ 2 ;  DESCRIPTION OF MATERIALS 
\s \\'. ORGANICS, silty, black. 

I /  \MI \' 

'. \s \' 0.50 5 ,......, 
b: m: 9 (SW-GW), some cobbles (subangular), trace silt, occasional 
.**i *:i boulder, greyish brown, wet. FILL] ):. *. . 
:. :! :? :! 

- Reddish brown from 2.5 to 3.7 rn 

Su - kPa 
I I I I I I I I ,  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + r r u m  
REMOLD o 0 aP.PEN12 

* % FINES 

1 PRW ECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 
---  

I -LOCATION: Atlin, BC 
LOGGED BY: DB CHECKED BY: L 
SHEET 1 OF 1 HOLE NO.: TP05-36 



TEST PIT LOG 
VANE FIELD LAB 
PEAK + rUC12 
REMOLD 0 C l  aP.PEN12 

* % FINES 

I STARTED: 9/8/2005 FINISHED: 9/8/2005 
I EXCAVATOR TYPE: 120 Hitachi 

GROUND ELEV. (m): 1393.0 
COORDINATES (m): N 6622193 E 591285 

% DESCRIPTION OF MATERIALS 
& ~ BOULDERS AND ORGANICS, some sand, some gravel. 
Q \' 

U.4U 

Ti; 1392.6 SAND AND GRAVEL (SW-GW). well- raded, some cobbles, 
, .  . . . a  

:=:a trace to some silt, dense, occasional%oulder. FILL] 
P:; .vi 
b i i  ?;i - light brown, some silt from 0.4 to 0.9 m 

Grab 

Grab 

- brownish grey, wet below 0.9 m 

- seeps at 1 .O and 1.7 m 

1;; 0;. 
::tib: !! - very dense below 3.8 m 
:m:g 4.00 

1389.0 
End of Hole at 4.00 m 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

/ KLOHN CRIPPEN I LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: FC, 
I SHEET 1 OF I HOLE NO.: TP05-37 



Grab 

Grab 

TEST PIT LOG 
STARTED: 91812005 FINISHED: 9/8/2005 
EXCAVATOR TYPE: 1 20 Hitachi 

6 GROUND ELEV. (m): 1392.0 
COORDINATES (m): N 6622285 E 591684 

& DESCFUPTION OF MATERIALS * fi ORGANICS AND BOULDERS 
1, - \9 \' - 

Ff; 7;; 1391.6 SAND AND GRAVEL (SW-GW), lrace silt. wellgraded, light . . . . ..: . . 
b: m: fl brown, occasional boulder. WLL] 

- loose to compact, light brown from 0.4 to 1.2 m 

- several seeps from 1 to 1.2 m 

- greyish brown, occasional reddish, dense bdow 12 m 
- 44% gravel, 37% sand, 19% fines at 1.3 rn 

- bouldery, refusal at 3.5 m 

13885 
- 

End of Hole at 3.50 rn 

. . 

VANE FIEiD 26 PEAK A U W  
REMOLD 0 0 aP.PENR 

J, Oh FINES 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 
- - 

LOGGED BY: DB CHECKED BY: F& 
SHEET 1 OF 1 HOLE NO.: TP05-38 



TEST PIT LOG 
VANE FIELD LAB 
PEAK + A U C / ~  
REMOLD 0 aP.PENR * % FINES 

ur 
a. 
c 
Y 
a 

2 
cn 

Grab 

Grab 

STARTED: 91812005 FINISHED: 9/8/2005 
EXCAVATOR TYPE: 120 Hitachi 

-I GROUND ELEV. (m): 1402.0 

, COORDINATES (m): N 6862363 E 5921 03 
& DESCRIPTION OF MATERIALS 

\M fi COBBLES AND ORGANICS, brown. 
'/ 9 \' 
,& .\'. 
. . . ' :i 1401.5 SAND AND GRAVEL (SW-GW), well-graded, trace silt. [TILL] ?:! :: 

- cobbly (angular to subangular), light brown, damp from 0.5 to 3.5 

- bouldery (subrounded to subangular), dense, brownish grey, wet 
from 0.9 to 1.3 rn 

- several small seeps at 1 m 

- bouldery, dense, brownish grey, damp bekw 1.3 m 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: F L 
SHEET I OF 1 HOLE NO.: TP05-39 



TEST PIT LOG 
VANE FIELD LAB 
PEAK rUCI2 
REMOLD 0 0 aP.PEN12 

* % FINES 

STARTED: 91812005 FINISHED: 91812005 
0 
Z 

EXCAVATOR TYPE: 120 Hitachi 

y d GROUND ELEV. (m): 1384.0 
COORDINATES (rn): N 66221 05 E 5921 55 

DESCRIPTION OF MATERIALS 
&fi ORGANICS AND BOULDERS, loose, b m .  

2 & 2 

UAU 

tji . ?ii .C . , 1383.6 SAND AND GRAVEL (SWGW). wellgraded, some cobbles, 
b:m:a trace silt plLL] 

- loose, light brown (some red) from 0.4 to 0.6 m 
- bouldery, dense, greyish brown below 0.6 m 

Grab 

Grab 7: -. : . -. 1 . - 5S% gravel, 28% sand, 17% fines at 3.2 rn I 
L .'.*.-., *. ... . 3-20 - refusal at 3.2 m 

1380.8 
End of Hole at 3.20 m 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin, BC 

I LOGGED BY: DB CHECKED BY: FL 
I SHEET 1 OF I HOLE NO.: TP054O 
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E 
Y 
a 
2 
0) 

Grab 

Grab 

TEST PIT LOG 
STARTED: 9/8/2005 FINISHED: 9/8/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1404.0 

1 COORDINATES (m): N 6622232 E 592387 

it I )  \L I/ ORGANICS, reddish brown. 
I /  * \' 
,' J, ,\,, - 

'. 0.50 

):+ :' 
7:; 1403.5 SAND AND GRAVEL (SW-GW), well-graded, some cobbfes, 

: . .q : 
p: m: i l  trace silt, loose to compact WLL] 

- light brow fm 0.5 to 0.8 rn 
- dense, greyish brown below 0.8 m 

- seep at 1.2 m 

.> - strong seep at 2.9 m 
:* :! ;. :! 
b:m:g 

2 .v:. .-:. - 59% gravel, 25% sand,16% fines at 3.2 m *. . 0. . 3-30 - coarser from 3.2 m, refusal at 3.3 m 
1400.7 

End of Hole at 3.30 rn 

I , ,  I r l  
20 60 ' 100 ' 1 4 0  180 
VANE FIELD LAB 
PEAK + rUCI2 
REMOLD 0 0 AP.PENM 

* % FINES 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 
- -- 

[LOGGED BY: DB CHECKED BY: FL 
1 SHEET 1 OF HOLE NO.: TP05-41 



TEST PIT LOG 
VANE FIELD LAB 
PEAK + r rUCI2 
REMOLD 0 0 aP.PENI2 

* % FINES 

1 I STARTED: 9/8/2005 FINISHED: 9/8/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 141 8.0 
COORDINATES (m): N 6622123 E 592547 

DESCRIPION OF MATERIALS 
ORGANICS AND COBBLES 

- reddish brown from 0.3 to 1 m 

, . . ' ' ' ' 

$i?t 

- compact, greyish brown, damp below 1 m - several seeps at 1 m 

0.30 
1417.7 SAND AND GRAVEL, wellgraded, some cobbles, trace silt, 

Grab 

Grab 

- 

b: m: a occasional boulder. FILL] 

gravel, 33% sand, 28% fines at 32 m 

End of Hole at 3.50 rn 

I PROJECT NO.: M09222A04 

1). KLOHN CRIPPEN 
1 PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: L 
I SHEET I OF I HOLE NO.: TP05-42 



TEST PIT LOG 
VANE FIELD LAB 
PEAK + AUW 
REMOLD 0 0 a P.PENI2 * % FINES 

- 
W 

f 
!! 
0. 
I 
3 - 

Grab 

, 

Grab 

1 STARTED: 9/8/2005 FINISHED: 9/8/2005 
/ EXCAVATOR TYPE: 120 Hitachi 

GROUND ELEV. (m): 1394.0 
COORDINATES (m): N 6621958 E 592366 

5; DESCRIPTION OF MATERIALS 
u 2, ORGANICS AND BOULDERS 

, , 0.30 
13957 SAND AND GWVEL (SW-GW), well-graded, trace cobbles, trace 

b: m; a silt, loose, damp. 

- light brown from 0.3 to 0.6 m 
- compact, greyish brown below 0.6 m 

- bouldery below 1.5 m 

;;. .g./ 
- .  - 53% gravel, 29% sand. 18% fines at 3.5 rn I 

End of Hole at 3.50 m I 

I PROJECT NO.: M09222A04 

- I PROJECT: Ruby Creek Feasibility Study 
I LOCATION: Atlin. BC 

LOGGED BY: DB CHECKED BY: FL 
SHEET I OF 1 HOLE NO.: TP05-43 



TEST PIT LOG 
- 

Su - kPa 
l ~ I I I l I I I  

20 60 100 140 180 

-- 

GROUND ELEV. (m): 1468.0 
COORDINATES Imk N 6622948 E 592468 

VANE FIELD LAB 
PEAK + 

o / 
DESCRIPTION OF MATERIALS 

rUC12 STARTED: 9/9/2005 FINISHED: 91912005 
EXCAVATOR TYPE: 120 Hilachi REMOLD 0 0 &P.PEN/Z 

* % FINES 

I I 

- loose to compact, brown from 0.2 to 1.1 m 

,x, ?ti_, 
1, ,' b \' 
, : ' ' ' T:! ? 
b: m: 4 

Grab 

Grab 

ORGANICS AND BOULDERS 
020 

1467.8 SAND AND GRAVEL (SW-GW), welt-graded. trace cobbles, trace 
silt. [TILL] 

- gravel (subrounded to subangular) seam from 1.1 to 1.2 m 
- water seeping from seam 
- greyish brown, some boulders below 1.2 m 

End of Hole at 3.80 m 

. . . . .  

b: m: 4 
.g. .;? 
., . , 4 . . :. . . 4 
b: m; M .gi; .gi 
:? :! !* :I. 
b: *: g! g* 
., ... .! 1.. 
b: m: 1 .g. .gi 
1' :t :, 3 
b: m: M .gi;9' 
:" :! :, 
b: m: p:; 8.' 
1, .I ;, . . . . . . . . 
b: m: Y .g. .g. 
:F :! :g :b 

I PROJECT NO.: M09222A04 

- gravel seam 

- refusal at 3.8 m 

PPEN 
PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: F L 
SHEET 1 OF 1 HOLE NO.: TP05-44 



TEST PIT LOG 
STARTED: 9/9/2005 FINISHED: 9/9/2005 

a 1 EXCAVATOR TYPE: 120 Hiiachi 
z 
y d GROUND ELEV. (m): 1455.0 
4 COORDINATES (m): N 6622789 E 592648 

?; DESCRIPTION OF MATERIALS 

7;:J ORGANICS AND SAND/GRAVEL, light brown to reddish brown. 

0.30 
M4.7 SAND AND GRAVEL (SW-GW), well-graded, some cobbles, 

some boulders, trace silt, cornpad moist. FILL] 

- compact to loose, bouldery below 0.9 m - dry with wetness In cobble seams from 0 to 2 m 

- wet below 2 m 

g:. ;f 
1, :! :, :I - more boulders but easier digging at 4.8 m 

j 4-80 -reachedextentofexcavator4.8m 
14502 End of Hole at 4.80 m 

I PROJECT NO.: M09222A04 

Su - kPa 
1 1 1 I I I , ,  m so loo 140 qbo 

SHEET 1 OF 1 HOLE NO.: TP05-45 

VANE PEAK 
LAB 

REMOLD 0 a 
rUCI2 
aP.PEtV2 * %FINES 



Grab 

TEST PIT LOG 

DESCRIPTION OF MATERIALS 
\ \  1. .' I/ ORGANICS, dark brown. 
p j  , ,, - standina water on surface 

it Ei 1;;; SAND AND GRAVEL (SW-GW), well-graded, trace cobbles, tram 
silt. [TILL] 

I &i gi - mmpad, light brown horn 0.3 to 0.7 rn 

- brownish grey, wet below 0.7 m - seeps at 0.7 m 

denser, refusal at 3.3 rn 

VANE FIELD LAB 
PEAK AUCL? 
REMOLD o 0 aP.PENI2 

+ % FINES 

1 PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: FL 
SHEET 1 OF I HOLE NO.: TP05-46 



TEST PIT LOG 
I STARTED: 9/9/2005 FINISHED: 91912005 

EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1458.0 
COORDINATES (m): N 6622875 E 592954 

DESCRIPTION OF MATERIALS 
ORGANICS, dark brown, saturated. 

. .  . , , 0.30 r! 7;; 1457.7 SAND AND GRAVEL (SW-GW), well-graded, some cobbles. 

b: m: fl trace silt. FILL] 

- light brown, wet from 0.3 to 0.8 m 

- dense, brownish grey, moist. 
Grab 

Grab 

Su - kPa 
I I I 1 I I I l L  

20 60 100 140 180 
VANE FIELD LAB 
PEAK A U C I ~  
REMOLD 0 0 aP.PENI2 

* % FINES 

1 PROJECTNO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

/ LOGGED BY: DB CHECKED BY: 

I SHEET 1 OF 1 HOLE NO.: TP05-47 



Su - kPa 
I I I I I I I I I  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + u rUC12 
REMOLD 0 0 aP.PENJ2 * %FINES 

TEST PIT LOG 
I STARTED: 9/9/2005 FINISHED: 9/9/2005 

- no surface water 

2; 
\wl \\ ' I  

EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1448.0 
COORDINATES (m): N 6622613 E 592943 

DESCRIPTION OF MATERIALS 
ORGANICS AND GRAVELS, some cobbles, dark brown. 

- compact, damp, light brown from 0.6 to 0.9 m 
- trace to some siit, compact to dense, damp, occasional boulders 

below 0.9 m 

, , , I, 
4li w:i 
:< : . :f : 

Grab 

0.60 
1447.4 SAND AND GRAVEL (SP-GP). poorly graded. some cobbles, 

1443.8 
End of Hole at 4.20 m 

b: m: 4 trace silt 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: AtIin, BC 

LOGGED BY: DB CHECKED BY: FL . 
/ SHEET 1 OF 1 HOLE NO.: TP05-48 



Su - kPa 
I I I I I I 1 [ ,  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + AUC12 
REMOLD 0 0 aP.PENI2 * %FINES 

TEST PIT LOG 

W : 
!! 
a 
Z 
2 

Grab 

Grab 

STARTED: 9/9/2005 FINISHED: 9/9/2005 

1.30 
14~~8.7 SAND AND GRAVEL (SW-GW), well-graded, some cobbles, 

1: *: trace silt, dense, brownish grey, moist, occasional boulders. 
[TILL1 

- 60% gravel, 27% sand, 13% fines at 4.3117 
4.30 - no bouMers 

145.7 
End of Hde at 4.30 m 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin, BC 

I SHEET 1 OF 1 HOLE NO.: TP05-49 



TEST PIT LOG 
VANE FlEkD LAB 
PEAK w A U C I ~  
REMOLD 0 aP.PEW2 * % FINES 

W 

E 
W J 

B 
4 
v, 

Grab 

Grab 

Grab 

STARTED: 911 012005 FINISHED: 911 012005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND  EL^ (m): 1396.0 

- 

COORDINATES (m): N 6621 691 E 592576 
% DESCRIPTION OF MATERIALS * G ORGANICS AND BOULDERS, some sand, some gravel, trace 

2 Q 2 silt, brown. 

a .  . UAU 

Fj f :i 139!56 SAND AND G M L  (SW-GW). well- raded. some cobbles 
. . . 

r: -: d (subangular to angular), trace silt 
;: 1 ' - reddish brown, damp from 0.4 to 1.2 m 

;, ;I :* :I - some yellowish brown material at 1.2 m 
1: *: . 

- brownlsh grey, moist, occasional boulders from 1.2 to 2.1 m 

- 43% gravel, 19% sand, 8% fines at 2 m - some boulders, brownish grey, moist from 2.1 to 4.0 m 

- brownish grey, moist, fewer boulders, easy digging below 4 m 

1 PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

/ LEATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: L 
SHEET 1 OF 1 HOLE NO.: TP05-50 



TEST PIT LOG Su - kPa 
I I I I I I I I ,  
20 60 100 140 180 
VANE FIEiD t B  
PEAK r UC12 
REMOLD 0 aP.PENM 

* % FINES 

STARTED: 911 012005 FINISHED: 911 012005 
0 z 

EXCAVATOR TYPE: 120 Hitachi 

y GROUND ELEV. (m): 1385.0 
COORDINATES (m): N 6621564 E 592634 

$ DESCRIPTION OF MATERIALS '* .c . . SAND AND ORGANICS, sand (fine to medium), silty, light to 
k fi .I medium brown. . . 

13a4.6 SAND AND GRAVEL (SW-GW), well-graded, some cobbles (fine 
to coarse, subangular), compact, brown. VLL] 

- several small seeps at 1 .O m 

. .  . . .w.. ..... .I 1.00 
1 1384.0 SAND SW) (fine to medium), some gravel, come ...., .*... .... ( ..... rnb6e~lbou~ets (sutmunded), trace sin, brownish grey, damp. .... < ..... .... ..... m - L l  

Grab 

Grab 

- refusal at 3.0 rn 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 
1 LOCATION: Atlin, BC 

LOGGED BY: Dl3 CHECKED BY: FC 
SHEET I OF I HOLE NO.: TP05-51 



Su - kPa 
I l I I L I I i I  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + rUC12 
REMOLD 0 aP.PENI2 

* % FINES 

TEST PIT LOG 
STARTED: 911 012005 FINISHED: 911 012005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1360.0 
COORDINATES (m): N 6621968 E 591912 

DESCRlPTlON OF MATERIALS 
ORGANICS, reddish brown 

W : 
W J 
a 

Z 
V) 

Grab 

Grab 

GRAVEL AND COBBLES, sandy, trace silt, light brown, damp. 
[TILL1 

, . .  . 
T;i ,... . 

.*,.,&7 . Tr: - 65% gravel, 23% sand, 12% fines at 2.1 rn 

'*;.bt' :-. 

..- - b; - - 

. ?.a. 
,.& :. 
,'.):. . 

. ...'a 
'W - ' 
0.. ): . . 

0.30 
139.7 SAND AND GRAVEL (SW-GW), well-graded, some cobbles, 

- 50% gravel, 34% sand, 16% fnss at 3.4 rn - I 

b: m: q trace silt, dense, light brown. FILL] 

1356.6 
End of Hole at 3.40 m 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: FL 
I SHEET 1 OF 1 HOLE NO.: TPOS-51A 



TEST PIT LOG 

Grab 

STARTED: 911 1 I2005 FINISHED: 911 1/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1329.0 
COORDINATES (m): N 6620649 E 593064 

DESCRIPTION OF MATERIALS 
ORGANICS AND SAND, sand (fine to coarse), brown. 

0.40 
1328.6 SAND AND GRAVEL (SW-GW), wellgraded, trace silt, damp. 

w - I  
- trace cobbles, cornpad, light brown frwn 0.4 to 0.7 rn 
- some cobbles (subangular), dense, greyish bmwn from 0.7 to 2.3 
m 

- several seeps at 2.3 rn 
2.30 

7326.7 SAND AND BOULDERS, sand (medium to coarse), gravelly, trace 
silt. brownish grey, wet. [TILL] 

- refusal at 3.9 m 

33z3 1 
End of Hole at 3.90 m 

REMOLD 0 U taP.PEN12 
* %FINES 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: F L  
SHEET 1 OF 7 HOLE NO.: TP05-52 



TEST PIT LOG 
STARTED: 911 1 12005 FINISHED: 911 112005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1320.0 
COORDINATES (m): N 6620422 E 593189 

DESCRIPTION OF MATERIALS 
ORGANICS AND BOULDERS 

0.40 
1319-6 SAND AND GRAVEL (SW -GW), well-graded, some cobbles, 

trace silt, subangular. [TILL] 

- compact, trace organics, greyish brown, damp, occasional 
boulder from 0.4 to 1 2  m 

- some boulders, dense, brownish grey from 1.2 to 2.6 m 

- small seep at 1.4 m 

2.60 
1317.4 BOULDERS AND GRAVEUSAND, trace silt, brownish grey, 

damp. FILL] 
' - refusal at 3.0 m 

131 7.U 
End of Hole at 3.00 rn 

VANE FIELD LAB 
PEAK rUCI2 
REMOLD 0 U a P.PENl2 

* %FINES 

1 PROJECT NO.: M09222A04 

1 PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin, BC 

I LOGGED BY: DB CHECKED BY: L 
1 SHEET 1 OF 1 HOLE NO.: TP05-53 



Grab 

Grab 

Grab 

TEST PIT LOG 
STARTED: 911 112005 FINISHED: 911 1/2005 

\' 1. \\ 1, ORGANICS, dark brown, occasional boulder, boggy. 
I/ 8 3  \' 

U.4U 

1287-6 SAND AND GRAVEL (SW-GW), well-graded, trace silt. [TILL] 

- loose to comDact brownish arev. moist from 0.4 to 0.8 m . . - .. - small seeps at 0.7 m 
- some cobbles, compact, light brown, damp, occasional boulders 

from 0.8 to 3.0 m 

'*.:&T-4 . . 
F,.. r.9 

2 ..*:'m: 0: .. *! - small seep at 3.0 m 
, -- 3.00 

a d  

4 0 '  
' 

4r ~ & . o  SILT AND GRAVEL (MLGP), gravel (fine), trace sand (fine), grey. 
damp. FILL] C 

Su - kPa 

VANE FIELD LAB 
PEAK + w rUC12 
REMOLD 0 a aP.PENI2 * % FINES 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: F L 
SHEET 1 OF 1 HOLE NO.: TP05-54 



Grab 

Grab 

Grab 

TEST PIT LOG 
STARTED: 911 112005 FINISHED: 911 1/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1278.0 
COORD1NATES (m): N 6620156 E 592952 

DESCRIPTION OF MATERIALS 
ORGANICS, dark brown, occasional boulder. 

0.30 
1277.7 SILT (ML), some sand (fine to coarse), some gravel (subangular), 

some cobbles (subangular), grey, damp. 
0.60 

1277-4 SAND AND GRAVEL (SW-GW), well-graded. some cobbles, 
trace silt [TILL] 

- compact, greyish brown, damp, occasional boulder from 0.6 to 
1.9 m 

- seep at 1.1 m 

- some boulders, compact, greyish brown, damp below 1.9 m 
- red staining on some boulders 

- refusal at 2.9 m 
2.90 

1275.1 
End of Hole at 2.90 m 

pd KLOHN CRIPPEN 

- - 

VANE FIEiD 
If PEAK A UC12 

REMOLD 0 0 aP.PEI\U2 * %FINES 

[ PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: FL 
SHEET 7 OF 1 HOLE NO.: TP05-55 



Su - kPa 
1 1 - I I , , ,  

20 60 100 140 180 

FIE:D tB PEAK A UC12 
REMOLD o aP.PEN12 

* % FINES 

TEST PIT LOG 

I STARTED: 9/11/2005 FINISHED: 911 'I12005 
EXCAVATOR TYPE: 1 20 Hitachi 
GROUND ELEV. (mk 1286.0 u - . . 
COORDINATES (rn): N 662031 2 E 592888 

6 DESCRIPTION OF MATERIALS 
' 1) \' 1, - -  ORGANICS, saturated, boggy, sulphur smell. 

-1 :I- '285.5 SILT AND SAND (ML), some gravel, some boulderslcubbles. . . .  

Grab 

Grab 

Grab 

- light grey. damp from 1.7 to 3.3 rn 

. .1.' . 3.30 
' - SAND AND GRAVEL (SW-GW), well-graded, some cobbles, & trace silt, very dense, light bran,  damp, occasional boulder. v. 3 . 3 ~  m / 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

I LOGGED BY: Dl3 CHECKED BY: L 
I SHEET I OF 1 HOLE NO.: TP05-56 



W 
a 
c 
W 

a 
I 
3 

Grab 

Grab 

Grab 

TEST PIT LOG 
STARTED: 911 112005 FINISHED: 911 1 12005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1296.0 
COORDINATES (m): N 6620365 E 593062 

DESCRIPTION OF MATERIALS 
I 

ORGANICS AND SILT, sandy, light brown. 

- dark brown material from 2.2 to 2.3 m 

- more boulders below 2.5 rn 

- 3 small seeps at 3.6 m 

- refusal at 4.5 m 

Su - kPa 
1 l I I I I I , ,  

20 60 100 140 180 

;,44E 
FIEhD %B 

A UC12 
REMOLD 0 0 aP.PEN/;! 

* % FINES 

1 PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: F& 
/ SHEET 1 OF 1 HOLE NO.: TP05-57 



TEST PIT LOG 
. . 

VANE FIELD LAB 
PEAK + r rUC12 
REMOLD 0 0 aP.PEN12 

* % FINES 

STARTED: 911 212005 FINISHED: 9/12/2005 
d I EXCAVATOR TYPE: 120 Hitachl 

GROUND ELEV. (m):-0 
COORDINATES (mk N 662051 0 E 592936 

DESCRIPTION OF MATERIALS 
\?/ .\2 . . ORGANICS, silty, sandy, brown. 

j, 9 & . . 
, 0.30 

2 i i  1299.7 SAND AND GRAVEL (SW-GW). wdl-graded, some cobbles. 

b: m: trace silt, loose to compact, brown, damp, occasional boulder, 

.p .g: 
stratified (20 cm thick layering). [COLLUVIUM] 

.I . 

Grab 

Grab 

Grab 

cobbleslbwlders, trace silt, compact, brownish grey. [TILL] 

- silty zone from 1.6 to 1.8 rn 

- seeps at 1.8 m 

.- -. 

- strong seeps at 3.6 m 

1296.4 COBBLES AND GRAVEL, subangular to angular, some boulders, 
trace sand, trace silt, wet. FILL] 

3 

End of Hole at 4.10 m 

/ PROJECT NO.: M09222A04 

KLOHN CRIPPEN 
PROJECT: Ruby Creek Feasibliity Study 

LOCATION: Attin, BC 

LOGGED BY: DB CHECKED BY: L 
SHEET 1 OF 1 HOLE NO.: TP05-58 



TEST PIT LOG 
VANE FIEkD t 8  
PEAK 
REMOLD 0 0 oP.PEN12 

* %FINES 

W : 
W A 
a. 
E 
3 

Grab 

Grab 

I STARTED: 9/12/2005 FINISHED: 911 U2005 
-- - 

I EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): lZ94.O 
COORDINATES' (m): N 6620573 E 592801 

DESCRIPTION OF MATERIALS 
ORGANICS, dark brown, wet, occasional boulder 

2 . " . 2  
, , 0.30 - several seeps at 0.3 rn 

~33.7 SAND AND GRAVEL (SM-GM), silty, dense, grey, wet, reddish 
stains. FILL] 

0.70 
lm.3 SAND AND GRAVEL (SW-GW), trace sllt, compact, brownish 

grey, moist. FILL] 

- some boulders below 1.9 m 
- seep at 2 m 

PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: FL 
SHEET 1 OF I HOLE NO.: TP05-59 



TEST PIT LOG 
VANE FlEiD 

fB PEAK A UC12 
REMOLD 0 aP.PENI2 * % FINES 

W : 
Y 
a 

5 
U) 

Grab 

Grab 

Grab 

0 z 
!? 
4 
4 
V) 

SAND AND GRAVEL (SW-GW), wellqraded. some 
cobbleslboulders, trace silt, brownish grey, damp. FILL] 

- small  see^ at 1.3 rn 

5 
u3 

\' '/ \' 1, 

1, .". \\ 

- large seep at 2 m 

STARTED: 911 212005 FINISHED: 911 212005 
EXCAVATOR N P E :  120 Hitachi 
GROUND ELEV. (rn): 1294.0 
COORDINATES (m): N 6620466 E 592643 

DESCRIPTION OF MATERIALS 
ORGANICS, wet. 
- water at surface 

0.30 
1xW SILT AND SAND (Mt), trace gravel, trace cobbles, dense, grey, 

occasional boulder. 

, 

- refusal 
3.30 

1290.7 

. .  . . 

End of Hole at 3.30 m 

I PROJECT NO.: M09222A04 

, 

I PROJECT: Ruby Creek Feasibility Study 

. 

I LOCATION: Atlin, BC 

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

I LOGGED BY: DB CHECKED BY: FL 
-- . - - - -- - - -- - - 

I SHEET 1 OF 1 HOLE NO.: TP05-60 



Su - kPa 
I 1 I I I I I I ~  

20 60 100 140 180 
2 %  FIEbD 

r UCl2 
REMOLD 0 aP.PENR 

* % FINES 

TEST PIT LOG 
STARTED: 911 212005 FINISHED: 911 212005 

P EXCAVATOR TYPE: 120 Hitachi 

W A GROUND ELEV. (m): 1290.0 
a COORDINATES (rn): N 6620291 E 592676 a z 
w w DESCRIPTION OF MATERIALS 

\' 1. \$ 1. ORGANICS, dark brown, wet 
1, \x, \' 

, , 0.30 - several seeps at 0.3 m . . . .  . 
. . '. 1 ' . :j . .. 1289.7 SAND AND SILT (SM-ML), trace gravel, loose, brown. .. . .. 

0.50 
1289.5 SAND AND GRAVEL (SW-GW), some cobbles, trace silt, 

co,m~act to dense, brownish grey, moist, occasional boulder. 

Grab 

Grab 
- more boulders below 1.8 m 

- refusal at 3.2 m 

End of Hole at 3.20 m 

/ PROJECT NO.: M09222404 

I PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: C L  
I S H E E T I O F  1 HOLE NO.: TP05-61 



TEST PIT LOG 
STARTED: 911 2/2005 FINISHED: 911 212005 

Z" EXCAVATOR TYPE: 120 Hitachi 

y GROUND ELEV. (m): 1290.0 
% COORDINATES (m): N 6620122 E 592688 
3 % DESCRIPTION OF MATERIALS 

cf .". ORGANICS, dark brown, wet. 
1, 2, dJ 

, , 0.30 . .. . ._... : . .. . . : . : . . :;. . . .. . 1289.7 SAND (SP), fine to medium, some gravel, lrace sat, brown, 2cm of 
: -:;:: !. .- - 0.50 black silty sand. 
:'-.?;::':{ 1~39.5 SAND AND GRAVEL (SP-GP), trace cobbles, loose, wet . ..... 

. n -m - visible Row within this unit . '.': h' ' 
SAND AND GRAVEL (SW-GW), well-graded, some cobbles, 

trace silt, dense, brownish grey, occasional boulder. FILL] 

b.@-,.m.i - increasing amount of boulders at depth 

Grab 

Grab 

Su - kPa 
I I I ~ I I I I I  

20 60 100 140 180 
VANE FIEbD l?El 
PEAK 
REMOLD 0 0 aP.PENR * % FINES 

[ PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin, BC 
I LOGGED BY: DB CHECKED BY: L 

-- 

~SHEET 1 OF 1 HOLE NO.: TP05-62 



Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

TEST PIT LOG 
STARTED: 91 1 212005 FINISHED: 9/12/2005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1306.0 
COORDINATES (m): N 6620242 E 592509 

DESCRIPTION OF MATERIALS 
ORGANICS AND SAND, dark brown to black 

0.20 
1305.8 SAND AND GRAVEL (SW -GW), well-graded, very loose, damp, 

black and red volcanic. [COLLUVIUM] 

0.60 
1x54 SAND AND GRAVEL (SW-GW), well-graded, trace silt, loose, 

damp. [COLLUVIUM] - brown from 0.6 to 0.9 rn 
- grey sity zone from 0.85 to 0.9 m 
- some cobbles, EgM brown from 0.9 to 2.3 m 

2.30 
m3.7 - sandy silt zone from 2.3 to 2.5 m 

2.50 - srna~isee~s at 2.5 m 
1303.5 SAND AND GRAVEL (SW-GW), well-graded, some 

cobbles/boulders, trace silt, greyish brown. FILL] 

3.40 
l3OZ.6 

End of Hole at 3.40 m 

VANE FIELD LAB 
PEAK + rUC12 
REMOLD 0 AP-PEN12 

* % FINES 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin, BC 

1 LOGGED BY: DB CHECKED BY: F I  
-- 

I SHEET 1 OF I HOLE NO.: TP05-63 



W 

f 
2 
Z 
;S 

Grab 

TEST PIT LOG 
STARTED: 911 212005 FINISHED: 9/'l212005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1306.0 
COORDINATES Imk N 6620572 E 592437 

I /  fi \' - 
0.30 - seeps at 0.3 m 

? j )  .:;( 13415.7 SAND AND GRAVEL (SW-GW), trace silt, light greyish brown. 
occasional cobbles, roots. 

.u. 111. 

SAND AND GRAVEL (SW-GW). weil-graded, some cobbles, 
trace silt, compact, brownish grey, damp, occasional 1 m 
boulders. 

DESCRIPTION OF MATERIALS 
ORGANICS, dark brown. 

- refusal at 3.3 m 
3.30 

1302.7 
End of Hole at 3.30 m 

Su - kPa 
I I I I I I I I I  

20 60 100 140 180 

VANE PEAK + tB r UCf2 
REMOLD 0 a aP.PENJ2 * % FINES 

1 PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: FL 
SHEET I OF 1 HOLE NO.: TP05-64 



W 

E 
'i! 
Q z 
$ 

Grab 

Grab 

TEST PIT LOG 
STARTED: 911 412005 FINISHED: 9/1 4i2005 

0 z 
EXCAVATOR TYPE: 120 Hitachi 

y GROUND ELEV. (m): 1364.0 
4 COORDINATES (rn): N 662031 9 E 592018 
;f $ DESCRIPTION OF MATERIALS 

M~ .\'. ORGANICS, some boulders (angular), brown. 
1, II$ \' 

*, 
0.40 

Cii 1363.6 SAND AND GRAVEL (SW-GW), some cobbles. armpad, damp. . -- 
SAND AND GRAVEL (SW-GW), well-graded, some cobbles, 

trace silt, compact, light brown, moist, occas'bnal boulders. 
m LLI 

- increasing amount of boulders below 1.5 m 

20 ' 60 . 100 '  140' 1h 

VANE PEAK FIE:D tB A UC12 
REMOLD 0 0 aP.PENR 

* % FINES 

I PROJECT NO.: ~09222~04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 
-- -- 

LOGGED BY: DB CHECKED BY: F L  
SHEET 1 OF 1 HOLE NO.: TP05-65 



Su - kPa 
I l 1 I l I , ~ ~  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + ~ u C 1 2  
REMOLD 0 0 aP.PEN12 * %FINES 

TEST PIT LOG 
STARTED: 9/14/2005 FINISHED: 9/14/2005 
EXCAVATOR TYPE: 120 Hitachi 

W 

F 
W J 
h 
Z 
;5 

Grab 

Grab 

--- - -  - . .- 

GROUND ELEV. (m): 1344.0 $ COORDINATES (m): N 6520257 E 592201 
2 6 DESCRIPTION OF MATERIALS 

llii .". 0.10 ORGANICS. 
. , ' .  :i 1343.9 SAND AND GRAVEL (SW-GW), some cobbles (subangular), 7.4 ,.. 'T: . 
b; *: w trace silt, loose, light brown, moist. [COLLUVIUM] 

[COLLUVIUM] 

T- a q:; 3.20 

J;?ji 1540.8 SAND AND GRAVEL (SW-GW). some cobbles, tface silt, loose, 

R;rn:M dark brown, damp. [COLLUVIUM] 

PROJECT NO.: M09222AO.4 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

SHEET I OF 1 HOLE NO.: TP05-66 



Grab 

Grab 

Grab 

TEST PIT LOG 

I I STARTED: 911 412005 FINISHED: 9/14/2005 
EXCAVATOR TYPE: 120 Hitachi 

$ 1 GROUND ELEV. (m): 1361 0 
COORDINATES (m): N 6620100 E 592145 = f 

"3 
,\\ I, * \\ 1, 

DESCRIPTION OF MATERIALS 
- -  . . ORGANICS AND SAND, dark brown. 

'1 \3 2 0.50 

wli :i . . ?!i .r . 1360.5 SAND AND GRAVEL, some cobbles/boulders, loose, light brown. 
u: m: d [COLLUVIUM] 

- roots penetrate to 1.2 m 

- black basalt at 3.5 m I 
3.50 

1357.5 
End of Hole at 3.50 m 

VANE FIELD LAB 
PEAK + W AUCR 
REMOLD 0 9 aP.PEW * % FINES 

1 PROJECT NO.: M09222A04 

1 PROJECT: Ruby Creek Feasibility Study 
LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: L 
SHEET 1 OF 1 HOLE NO.: TP05-67 



W 

t 
Y 
I 
;5 

Grab 

Grab 

TEST PIT LOG 
STARTED: 911 412005 FINISHED: 911 412005 

0 z EXCAVATOR TYPE: 120 Hitachi 
w 6 GROUND ELEV. (m): 1385.0 
A 

COORDINATES (m): N 6620000 E 592009 
$ 2 ;  DESCRIPTION OF MATERIALS 
u, ."I ORGANICS, some boulders (angular), brown. 
5 9 2 

0.30 
' ' ' ' 

1384.7 SAND AND GRAVEL (SW-GW), trace cobbles, loose, brown, T.1 
b : d  moist. [COLLUVIUM] 

- volcanic sand and gravel, Mack from 0.6 to 0.7 m 

SAND AND GRAVEL (SW-GW), wellgraded, some 
oobbleslboulders, trace silt, compact. [COLLWIUM] 

greyish brown from 0.9 to 2.5 m 

i 1 - - coarser. liaht brownish arev below 2.5 rn 

Su - kPa 
I 1 1 1 I I I I I  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + r AUC12 
REMOLD 0 0 bP.PENl2 

* % FINES 

PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: F;L 
SHEET 1 OF I HOLE NO.: TP05-68 



TEST PIT LOG 
STARTED: 911 512005 FINISHED: 911 512005 
EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1343.0 

DESCRIPTION OF MATERIALS 
ORGAN1 CS, brown. 

0.30 
1342.7 GRAVEL (GP), coarse, trace sand. black volcanic. 
0.50 

13425 SAND AND GRAVEL (SW-GW), bace silt, loose to compact, light 
brown, damp, occasional cobbleslboulders. JCOLLWIUM] 

2.70 
1340.3 GRAVEL (GP). coarse. . 

- strong flow within this unit 
3.00 - 63% gravel. 26% sand. 11 % fines at 2.9 m 

~340.0 SILT (ML). trace sand, loose, brown. 

- refusal at 3.8 m 
3.80 

1339.2 
End of Hole at 3.80 m 

Su - kPa 
I I I I I I I I I  

20 60 100 140 180 
VANE FIEiD 

+I3 PEAK A UC/2 
REMOLD o aP.PENI;! 

* %FINES 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek Feasibility Study 

LOCATION: Atlin, BC 

LOGGED BY: Dl3 CHECKED BY: F;L 
SHEET I OF I HOLE NO.: TP05-69 



Su - kPa 
I I I O I I I ,  

20 60 100 140 180 
VANE FIEiD +B 
PEAK r UC12 
REMOLD Q aP.PENM 

* % FINES 

TEST PIT LOG 
STARTED: 911 512005 FINISHED: 911 512005 
EXCAVATOR TYPE: 1 20 Hitachi 
GROUND ELEV. (m): 1346.0 
COORDINATES (m): N 6619890 E 592435 

DESCRIPTION OF MATERIALS 
ORGAN I CS, brown. 

0.30 
1345.7 COBBLES (angular), some gravel, air spaces between cobbles, 

organics. 
0.60 

1345.4 SAND AND GRAVEL (SW -GW), wdgraded, some cobbles, 
bace silt, loose, reddish brown, damp. organics. [COUUVIUM] 

Grab 

Grab 

1.20 
1344.8 SAND AND GRAVEL (SW-GW), some cobbles, trace silt, loose to 

compact, grey, damp. [COLLUVIUM] 

- organics down to 2 m 

- refusal at 2.9 m 

1343.1 
End of Hole at 2.90 m 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 
I LOCATION: Atlin, BC 

I LOGGED BY: Dl3 CHECKED BY: FL 
I SHEET 1 OF 1 HOLE NO.: TP05-70 



TEST PIT LOG 
-- 

Su - kPa 
I I I I I I I I I  

20 60 100 140 180 
VANE FIELD LAB 
PEAK rUC12 
REMOLD 0 0 aP.PEN12 

* %FINES 

STARTED: 911 512005 FINISHED: 911 512005 
0 z 

EXCAVATOR TYPE: 120 Hitachi 

y 6 GROUND ELEV. (m): 1379.0 
4 COORDINATES (m): N 6619765 E 592345 
$ 5 ;  DESCRIPTION OF MATERIALS fi ORGANICS AND SILT, brown. 

. .  . 0.30 

y, $:i 1378.7 SAND AND GRAVEL (SW-GW), well-graded, trace silt, loose, 

b: m: d light brown, seams of gravel. [COLLUVIUM] 

SAND AND GRAVEL (SW -GW) . well-graded, loose, grey and 
red, damp. 

Grab 

Grab 

Grab 

- 42% gravel, 37% sand, 21% fines at 1.9 rn 

- refusal at 3.8 m 
3.00 - 70% gravel, 22% sand, 8% fines at 3.7 m 

1375.2 
End of Hole at 3.80 m 

1 PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: L 
SHEET 1 OF I HOLE NO.: TP05-71 



TEST PIT LOG 
- - 

VANE FIELD IAB 
PEAK + rUCI2 
REMOLD 0 0 aP.PENl2 

* %FINES 

W 

E 
2 
H 
2 

Grab 

Grab 

STARTED: 911 512005 FINISHED: 911 512005 
EXCAVATOR TYPE: 120 Hitachi 
GROUNDELEV. (m): 1378.0 
COORDINATES (m): N 66 I96 19 E 592459 

DESCRIPTION OF MATERIALS 
0.10 ORGANICS 

13x9 SAND AND COBBLES, subangular, some boulders, loose, damp, 
red volcanics. 

- 49% gravel, 45% sand, 6% fines at 0.9 rn 
-mud from 1.0to l .5m 

- frozen below 1 .5 m 
1 .SO 

1376.5 SAND AND GRAVEL, grey. 

13/0.l 
End of Hole at 1.90 m 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin. BC 

LOGGED BY: DB CHECKED BY: F L 
SHEET I OF 1 HOLE NO.: TP05-72 



TEST PIT LOG 
- - FeL4E FIEp 

A UCl2 
REMOLD 0 0 aP.PENi2 

* % FINES 

W : 
W 

n. 
I s 

Grab 

Grab 

STARTED: 911 512005 FINISHED: 911 5/2005 
0 
Z 

EXCAVATOR TYPE: 120 Hitachi 
GROUND ELEV. (m): 1374.0 

, COORDINATES. (rn): N 6619642 E 592470 
3 ?; DESCRIPTION OF MATERIALS .I ' 8  \I 1)  ORGANICS. 

', fi \' - 

COBBLES AND BOULDERS, red volmnics, large air spaces 
between rocks. . 

SAND AND GRAVEL (SW-GW) some silt, trace cobbles, loose to 
compact, brown, damp to wet. [COLLWIUM] 

- 43% $ravel, 38% sand; 19% fines at 1.5 rn 
- 

2.90 
1371.1 GRAVEL AND COBBLES, loose, reddish brown, air spaces. 

340 
1370.6 SAND AND GRAVEL (SW-GW), trace cobbles, trace silt, loose to 

compact, grey, damp to moist, occasional boulders. FILL] 

- 
End of Hole at 4.50 m 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin. BC 

LOGGED BY: Dl3 CHECKED BY: FL 
SHEET 1 OF 1 HOLE NO.: TP05-73 



TEST PIT LOG 
- - 

:,44 FIEhD fB 
A UCI2 

REMOLD 0 0 aP.PENI2 
* %FINES 

W : 
W .A 
a 
Z a 

Grab 

Grab 

DESCRIPTION OF MATERIALS * ~ ORGANICS AND BOULDERS, angular to subangular. 
'1 fi \' 
I 

cobbles/boulders, trace silt, loose. [COLLUVIUM] 
- light brown from 0.3 to 0.9 m i.*..m.. 

- light greyish brown from 0.9 to 2.3 m 

,*.--rn: 
.,,.~&... .! 
!k . b* 

SAND AND GRAVEL (SW-GW), well-graded, some silt, dark 
b: I..: 1 greyish brown. 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek Feasibility Study 

I LOCATION: Atlin, BC 

I LOGGED BY: DB CHECKED BY: 

I SHEET 1 OF I HOLE NO.: TP05-74 
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Ruby Creek Project 
Feasibility Design of Tailings Facility, Waste Dumps and Site Water Management 

APPENDIX 111-B 

Drill Hole Logs 

KLOHN C R I P P E N  



Grab 

Grab 

Grab 

Grab 
LPT 

Grab 

SPT 
Grab 

TEST HOLE LOG 
STARTED: Sep. 6,2005 FINISHED: Sep. 7,2005 
DRILL METHOD: Becker 
GROUND ELEV. (m): 1376.00 
COORDINATES (rn): N 6622037 E 591464 5 

v) DESCRIPTION OF MATERIALS 
- 

0 GRAVEL AND COBBLES (GW), fine to coarse, some 7. sand, trace to some silt, well graded, sub-angular, 
o b  greyish brown, moist [TILL] 
0.m 

137i:& GRAVEL (GW), fine to coarse, cobbly, sandy, trace silt. 
well graded, very dense, subangular to angular, light 
brown, dry [TILL] 

- Boulders at 2.0, 3.0, and 4.6 m 

- Less dense 3.7 to 5.8 m 

End of Hole at 9.20 m 

VANE FIELD LAB 
PEAK + H rUCI2 
REMOLD 0 aP.PEN12 

* %FINES SPT N 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek 

LOCATION: Atlin, BC 

LOGGED BY: FLIDK CHECKED BY: F 
SHEET 1 OF 1 HOLE NO.: BKS05-01 



TEST HOLE LOG 

Grab 

Grab 

Grab 

SPT 

Grab 

STARTED: Sep. 7,2005 FINISHED: Sep. 8,2005 
0 z 

DRILL METHOD: Becker 
w -I GROUND ELEV. (m): 1379.00 
-I 

- COORDINATES (m): N 6622262 E 592085 
2 5; DESCRIPTION OF MATERIALS 

SAND AND GRAVEL (SW-GW), fine to coarse, some 
cobbles to cobbly, some silt, well graded, loose, 
sub-angular to sub-rounded, greyish brown, wet, 
organics FILL] 

- Cobblelboulder at 0.9 and 1.2 m 
I .so - Very wet 1.2 to 1.8 m 

1377.20 GRAVEL AND SAND (GW-SW), fine to coarse, trace to 
some silt, well graded, very dense, sub-angular to 
sub-rounded, greyish brown, wet, occasional boulders 
[TILL] 

- Cobbly, sub-angular to angular from 2.7 to 4.1 m 

sub-angular, greyisti brown, moist [TILL] 
- Some silt, gravel sub-rounded, wet from 5.5 to 6.4 m 
- Some silt, light greyish brown, moist from 6.4 to 7.6 rn 

cuttings) 
- 500 blows from 7.6 to 7.9 

End of Hole at 7.90 m 
I 

VANE FIELD LAB 
PEAK rUCI2 
REMOLD 0 0 aP.PENI2 * %FINES SPTN 

20 '! 

it' 
I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek 



TEST HOLE LOG 
Su - kPa 

I I I I I I I I I  

20 60 100 140 180 
VANE FIELD LAB 
PEAK H AUCI2 
REMOLD 0 0 aP.PENI2 

* %FINES SPT N 

I STARTED: Sep. 9,2005 FINISHED: Sep. 9,2005 
W 

F 
W 
J 
a 
H 
3 

Grab 

Grab 

Grab 

I DRILL METHOD: Becker 
GROUND ELEV. (m): 1451 -79 ' COORDINATES (m): N 6620674.1 68 E 589992.552 F 

v) DESCRIPTION OF MATERIALS 
. . 

- .  SAND AND GRAVEL (SW-GW), fine to coarse, some silt, 
some cobbles, well graded, loose, sub-rounded to 

0.90 sub-angular, greyish brown, moist [COLLUVIUM] 
1450.89 GRAVEL AND SAND (GW-SW), fine to coarse, some 

cobbles, trace silt, well graded, loose, greyish brown, 
1.80 moist [COLLUVIUMI 

1449.99 SAND AND GRAVEL (SW-GWI. fine to coarse. some silt. 
well graded, loose, &bangula;, greyish brown, moist 

' 

[COLLUVIUM] 
- Trace silt from 2.7 to 3.5 

3.50 
1448.29 SAND AND GRAVEL (SW-GW), fine to coarse, some 

cobbles, trace silt, well graded, dense, sub-rounded to 
sub-angular, light brown, dry, occasional boulder FILL] 

- Clumps of silt, very dense below 5.2 m 

Granitic Rock [ALASKITE] q- more than 300 blowslft / 

I End of Hole at 8.50 m 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek 

/ LOCATION: Atlin, BC 

I LOGGED BY: DK CHECKED BY: L 
~ H E E T  1 OF 1 HOLE NO.: BK05-03 



Grab 

TEST HOLE LOG 
I STARTED: Sep. 9.2005 FINISHED: Sep. 16,2005 
I DRILL METHOD: Becker 

-I GROUND ELEV. (m): 1452.05 

COORDINATES (m): N 6620736.833 E 590503.725 
$ DESCRIPTION OF MATERIALS 

I 1 . . 
- .  SAND AND GRAVEL (SW-GW), fine to coarse, some 

cobbles, trace silt, well graded; loose, sub-rounded to 
0.90 sub-angular, brown, moist [COLLUVlUMl 

1451.15 GRAVEL AND SAND (GW-SW), fine to coarse, some 
cobbles, trace silt, well graded; compact to dense, g 
sub-rounded to sub-angular, orangish brown, moist 

weathering. 

End of Hole at 3.40 rn 

1). KLOHN CRIPPEN 

Su - kPa 
I I I I I I I I I  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + rUC12 
REMOLD 0 0 la P.PENl2 * %FINES SPT N 

I PROJECT NO.: M09222A04 

/ PROJECT: Ruby Creek 

I LOCATION: Atlin, BC 

I LOGGED BY: DK CHECKED BY: f=L 
I SHEET 1 OF 1 HOLE NO.: BK05-04 



Grab 

Grab 

TEST HOLE LOG 
STARTED: Sep. 16,2005 FINISHED: Sep. 17,2005 

0 z 
DRILL METHOD: Becker 

tj GROUND ELEV. (m): 1454.04 
COORDINATES (m): N 6620809.469 E 590649.328 

2 t; 
. .  . 

DESCRIPTION OF MATERIALS 
ti.?:! SAND AND GRAVEL (SW-GW), fine to coarse, some 

. . cobbles, trace silt, well graded, loose, sub-rounded to 
p'. :bQ sub-angular, orangish brown, moist [COLLUVIUM] 

- Compact below 0.9 

1.80 n 
1452.24 - Light brown, dense from 1.8 to 2.6 m FILL] 

- Boulder at 2.6 m 
- Very dense past 2.9 

gns of weathering, rusty - 

I End of Hole at 4.20 rn 

?). KLOHN C R P P E N  

Su - kPa 
I I I I I I , , ~  

20 60 100 140 180 
VANE FIELD LAB 
PEAK rUCI2 
REMOLD 0 0 AP.PENI2 

* %FINES SPT N 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek 

I LOCATION: Atlin, BC 
I LOGGED BY: DK CHECKED BY: C 
I SHEET 1 OF 1 HOLE NO.: BK05-05 



TEST HOLE LOG 
Su - kPa 

VANE FIELD LAB 
PEAK A UCl2 I STARTED: Sep. 19,2005 FINISHED: Sep. 19,2005 W : 

W 

a 
I 
$ 

Grab 

DRILL METHOD: Becker 

COORDINATES (m): N 6621741 E 592639 
DESCRIPTION OF MATERIALS 

SAND AND GRAVEL (SW-GW), fine to coarse, some silt, 

- 
b REMOLD 0 0 la P.PEN/~ 
II * %FINES 0 SPT N 

. . .  I:,. .,;.I; - A some cobbles, well graded, mmpact to dense, I , .. , . .  - 

. . . -T 0.90 sub-rounded to sub-angular, light brown, moist, organics 
i r m  

SAND AND GRAVEL (SW-GW), fine to coarse, some silt, 
some cobbles, well graded, compact to dense, 

\ -~ock  is fractcked on top, more competent past 2.4 m / 
End of Hole at 2.50 m 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek 

I LOCATION: Atlin, BC 

/ LOGGED BY: DK CHECKED BY: 61 
I SHEET 1 OF 1 HOLE NO.: BKS05-06 



Grab 

TEST HOLE LOG 
STARTED: Sep. 19,2005 FINISHED: Sep. 19,2005 
DRILL METHOD: Becker 

\- More than 360 blowslft - '  / 
End of Hole at 2.60 rn 

5; 
! - '7: .fi: 

. . 
. . . .  . 

; . >J -I, .. ,4 - - . . 
. . . .  

Su - kPa 
I I l I I 1 1 , I  

20 60 -100 140 180 
VANE FIELD LAB 
PEAK AUCl2 
REMOLD 0 0 A P.PENl2 

*. %FINES SPTN 
GROUND ELEV. (m): 1340.00 
COORDINATES (m): N 6621 337 E 592601 

DESCRIPTION OF MATERIALS 
SILT AND SAND (ML-SM), fine sand, gravelly, low 

plasticity, soft, light to medium brown, wet, organics 
[TOPSOIL] 

PROJECT NO.: M09222A04 

SAND AND GRAVEL (SW-GW), fine to coarse, some silt, 
some cobbles, well graded, compact to very dense, 
sub-rounded to angular, dark brown, moist [TILL] 

- Very dense, sub-rounded to sub-angular, light brown, 
damp below 2.1 m 

Granitic Rock IALASKITEl, fractures with rustv stains 

PROJECT: Ruby Creek 

LOCATION: Atlin, BC 

LOGGED BY: DK CHECKED BY: FL 
SHEET 1 OF 1 HOLE NO.: BKS05-07 



Grab 

Grab 

Grab 

Grab 

SPT 
Grab 

TEST HOLE LOG 
STARTED: Sep. 20,2005 FINISHED: Sep. 20,2005 
DRILL METHOD: Becker 
GROUND ELEV. (m): 1347.00 
COORDINATES (mk N 6621591 E 592380 

DESCRIPTION OF MATERIALS 
SAND (SW), fine to coarse, gravelly (sub-rounded to 

sub-angular), some cobbles, trace silt, compact to 
dense, brown, moist, occasional boulders [TILL] 

4 -.n 
I .LU 

345.80 SAND (SP), fine, gravelly (sub-rounded to sub-angular), 
some cobbles, some silt, poorly graded, compact to 
dense, light brownltan, moist FILL] 

- Cobbles or small boulders at 2.0, 2.4 and 3.4 m 

- Dense past 2.7 rn 

3.70 
343.30 GRAVEL AND SAND (GW-SW), fine to coarse, cobbly, 

trace silt, well graded, dense, subrounded to angular, 
greyish light brown, damp, occasional boulders [TILL] 

- Easier drilling below 4.1 m 
- More sand below 4.6 rn 
- Boulder from 5.2 to 5.5 m 

5 80 

341:% SAND AND GRAVEL (SW-GW), sand (fine to coarse), 
gravel (fine to coarse, sub-rounded to angular), well 
graded, dense, light brown, moist FILL] 

- Damp below 6.4 rn 
- Trace to some silt from 6.4 to 7.3 m 
- Trace silt below 7.3 rn 

- Cobble/boulder at 8.4 and 9.1 m 
- More gravel from 8.5 to 8.8 m 

10.10 - More sub-rounded particles below 9.8 m 
336.90 GRAVEL AND SAND (GW-SW), fine to coarse, some 

cobbles, trace silt, well graded, dense, sub-angular to 
angular, light brown, damp to moist 

- Wet below 10.8 m 

- Sandier and more subrounded particles below 11.6 m 

Less sand, very dense below 12.2 m 
- 900 blows drove casing 0.2 m 
- Blueish-grey rock chips came up with the cuttings / 

End of Hole at 12.40 m 

Su - kPa 
I I I I I I I I I  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + 
REMOLD 0 0 aP.PEN12 

* %FINES SPT N 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek 

I LOCATION: Atlin, BC 

I LOGGED BY: DK CHECKED BY: F/'- 
I SHEET 1 OF 1 HOLE NO.: BKS05-08 



W : 
!! 
a 
2 
V) 

Grab 

Grab 

SPT 
Grab 

Grab 

SPT 

Grab 

TEST HOLE LOG 

SAND AND GRAVEL (SW-GW), fine to coarse, some 
cobbles and boulders, trace silt, well graded, dense, 
sub-rounded to sub-angular, greyish light brown, moist 

- Boulders at 2.3, 3.0-3.5,4.1, 4.4-4.9 rn 
- Orangish light brown from 0 to 0.6 rn 

#-..& .. 
- Mostly fine sand 5.5 to 6.4 rn, more well graded sand 

past 6.4 m 

'... 
- Cobbles/boulders at 6.7-7.0, 7.8, 8.2-8.5, 8.8 rn 

f i . . k .  . 

-- No sample recovery in split spoon at 8.9 rn . 
GRAVEL (GW), sandy, cobbly, some boulders, trace silt, 

well graded, dense, sub-rounded to angular, tan, dry 
- Mostly chips of cobbles, coarse gravel and boulders in 

the cuttinas than actual soil 

-More sand from 12.2 to 13.4 m but still primarily gravel 
and chips of broken rock in cuttings 

BOULDERS 
-Alaskite at 73.4-14.0, 14.2-14.5, 14.8 m 
-Blueish-grey fine-grained rock at 14.5-14.8 rn 
-Some sandy gravel between boulders (sub-rounded 

sub-angular gravel) 
\-536 blows from 14.6 to 14.8 m 

End of Hole at 14.80 m 

Su - kPa 
O I I I I I I I  

20 60 100 140 180 
VANE FIELD LAB 
PEAK H AUCl2 
REMOLD 0 0 aP.PEN12 

+ %FINES SPT N h 

E 
V 

I 
F 
a 
W 
n 

- 

E 1 
- 

F 2 
- 

F 3 
- 

F 4  
- 

F 5 
- 

F 6 
- 

L 7 
- 

E- 8 
- 

E- 9 
- 

10 

I PROJECT NO.: M09222A04 

5 :  
3 

2 
; r  
n 

5 
5 
L 

; 
I  

#'I 

!! 

I PROJECT: Ruby Creek 

11 
- 

5 12 
- 

F 13 
- 

F 14 
- 

F 15 
- 

C 16 
- 

F 17 
- 

!E- 18 
- 
I 
:F 19 

1: = 
20 

LOCATION: Atlin, BC 

LOGGED BY: DK CHECKED BY: FL 
SHEET 1 OF 1 HOLE NO.: BKS05-09 



Grab 

SPT 

Grab 

SPT 

Grab 

SPT 

SPT 

Grab 

SPT 

Grab 

SPT 

TEST HOLE LOG 
STARTED: Sep. 22,2005 FINISHED: Sep. 29,2005 

0 z 
DRILL METHOD: Becker 

y 6 GROUND ELEV. (m): 1356.00 
COORDINATES (m): N 6621 951 E 591 91 0 

3 % DESCRIPTION OF MATERIALS 
SAND AND GRAVEL (SW-GW), sand (fine to medium), 

gravel (fine to coarse), some cobbles, trace silt, well 
graded, dense, sub-rounded to subangular, greyish 

;.O..m.. light brown (rusty brown in places), moist 
1 .,..&-:. .! -Cobblesat0.6, 0.9, 1.5, 3.7m 

!*. .*Q 
;.O.'m.- 
,..& .! 

2 !dQ .a:-. 
. . 

- Angular particles from 3.8 to 5.5 m 

- Some pockets with finer sand 
- Silt content varying between -0-10% (trace) 
- Water at -7.6 m 

- Some silt below 8.8 m 

- Less coarse gravel past 10.0 m 

SILT (ML), sandy (fine), low plasticity, firm, light brown, 
wet 

to penetrate with thumb (on split spoon 
/ 

AND (SW-GW), fine to coarse, some 
to some silt (varying with depth), well 

..a-'rn: graded, dense, subangular to angular, greyish light 

.,, .. .! 
brown, wet 

- Some chunks of silt and fine sand from 12.0 to 12.8 m !.. . b q  - Some sub-rounded rocks below 12.8 m 
8 i .0 . ' :  '+.&? ,. .! 

!.' . bq 
9 .-..'rn.- 

',. ..&' .. .! 
!.. - b : 9  . . 
. .  . . 16.20 
-.-I33930 SAND AND GRAVEL (SW-GW). fine to coarse. some 
.,...&. ,. .! cobbles, trace to some silt, well graded, very dense, 

10 ! . . . .b:q sub-rounded to sub-angular, greyish light brown, moist i.*.'rn.- - Cobbles at 16.2, 16.5, 16.9, 19.5,20.0,20.1, and 20.7 m 
i&? ,. .! 

- Water likely perched on top of this very dense material 

. b q  (layers above are wet) 
11 ,.O..rn: 

.,...by .. .! 

D*. . b:- 
,.O..m.. +: .. .! 
b ..* I Continued Next Page 

Su - kPa 
I I I I I I I I I  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + AUCl2 
REMOLD 0 A P . P E N ~  * %FINES SPT N 

I PROJECT NO.: M09222A04 

1 PROJECT: Ruby Creek 

I LOCATION: Atlin, BC 

I LOGGED BY: DK CHECKED BY: F t  
I SHEET 1 OF 3 HOLE NO.: BKS05-10 



W 

; 
!I 
a 
5 
3: 

Grab 

TEST HOLE LOG 
STARTED: Sep. 22,2005 FINISHED: Sep. 29,2005 VANE FIELD LAB 

-I- 
PEAK + = rUCI2 

DRILL METHOD: Becker z REMOLD o o AP.PEN/~ 
W 
I 

* %FINES SPT N 
GROUND ELEV. (m): 1356.00 2 Y WpSb W% WL"/" COORDINATES (m): N 6621951 E 591910 z s x - - - - o - - - - x  - - 

DESCRIPTION OF MATERIALS I z E 1  20 

End of Hole at 35.30 rn 

Installation Details for BKS05-10 

Bentonite 0 - 0.9 rn 
Cuttings 0.9 - 11 rn 
Bentonite 11 - 12.5 rn 
Sand 12.5 - 16.6 rn 
Screen (PZ-B) 13.1 - 16.2 rn 
Bentonite 16.6 - 17.5 rn 
Sand 17.5 - 25.1 rn 
Bentonite 25.1 - 28.2 rn 

Continued Next Page 

I PROJECT NO.: M09222A04 

LOCATION: Atlin, BC 

LOGGED BY: DK CHECKED BY: FL 
SHEET 2 OF 3 HOLE NO.: BKS05-10 



TEST HOLE LOG 
- -- - - -- - - - 

STARTED: Sep. 22,2005 FINISHED: Sep. 29,2005 
DRILL METHOD: Becker 
GROUND ELEV. (m): 1356.00 
COORDINATES (m): N 6621 951 E 591 91 0 

DESCRIPTION OF MATERIALS 

Sand 28.2 - 32 m 
Screen (PZ-A) 29 - 32 m 
Bentonite 32 - 35.3 rn 

Stickup Above Ground Surface 

BKS05-10 (PZ-A) 0.68 rn 
BKS05-10 (PZ-B) 0.69 rn 

Water Level Depth Below Ground Surface (October 
2005) 

BKS05-10 (PZ-A) 7.51 rn 
BKS05-10 (PZ-B) 7.18 rn 

FIELD LAB ! ruC12 
REMOLD 0 aP.PEN12 

* %FINES 0 SPT N 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek 



TEST HOLE LOG 
FIELD LAB % AUCl2 

REMOLD 0 0 aP.PENI2 
* %FINES SPT N 

I STARTED: Oct. 2.2005 FINISHED: Oct. 8.2005 I 
I DRILL METHOD: Becker 

I- z 
W 

GROUND ELEV. (m): 1337.00 5 ~l - 
$ COORDINATES (m): N 6621 531 E 5921 34 7 

DESCRIPTION OF MATERIALS 
W t  Z c 

very dense, sub-rounded to angular, greyish light brown, 
dry to damp 

- Boulders at 1.2, 3.7, and 4.9 m 
- Damp past 2.7 m 

- Light brown from 5.5 to 6.4 m 

sub-rounded to angular, grey, damp 

, greyish brown, no 

ks past 11.9 m, and only medium to 

- Less dense past 1 3.3 

- Denser and tkce cobbles coated with silt past 14.6 m 
- Silty water yield at 14.9 m 

; be. - Angular particles 19.2 to 21.9 m 
m b  
.a Continued Next Page j - : -  

I PROJECT NO.: M09222A04 

SHEET 1 OF 3 HOLE NO.: BKSOS-11 



TEST HOLE LOG 
Su - kPa 

I I I I I I t I I  

20 60 100 140 180 

STARTED: Oct. 2,2005 FINISHED: Oct. 8,2005 VANE FIELD LAB 
I- PEAK + rUC12 

DRILL METHOD: Becker z REMOLD o CI aP.PENI2 
W z * %FINES SPTN 

GROUND ELEV. (m): 1337.00 2 wyo W% W$ COORDINATES (m): N 6621 531 E 5921 34 2 x - - - - o - - - - x  

DESCRIPTION OF MATERIALS Z n 20 

- Sub-rounded to angular particles 21.9 to 25.8 rn 

- Light brown 23.8 to 25.8 rn 

- Large irregular spots in white matrix 
- Fractures infilled with sand and silt 
- Sand grains appear to be weathered bedrock 
- Slight rusty stain in places 

End of Hole at 35.20 m 

Installation Details for BKS05-11 

Concrete 0 - 0.6 rn 
Cuttings 0.6 - 0.8 rn 
Bentonite 0.8 - 1.7 rn 
Cuttings 1.7 - 13.7 rn 
Bentonite 13.7 - 14.6 rn 
Sand 14.6 - 16.8 m 
Screen (PZ-B) 1 5.2 - 16.8 rn 
Bentonite 16.8 - 18.9 rn 
Sand 18.9 - 22.4 m 

(?. XLOHN C R P P E N  

Continued Next Paae 

PROJECT NO.: M09222A04 

PROJECT: Ruby Creek 

LOCATION: Atlin, BC 
-- 

LOGGED BY: FUDK CHECKED BY: F L 
SHEET 2 OF 3 HOLE NO.: BKS05-11 



TEST HOLE LOG 
STARTED: Oct. 2,2005 FINISHED: Oct. 8,2005 
DRILL METHOD: Becker 
GROUND ELEV. (m): 1337.00 
COORDINATES (m): N 6621531 E 5921 34 

DESCRIPTION OF MATERIALS 

Screen (PZ-A) 19.4 - 22.4 m 
Bentonite 22.4 - 23.7 m 
Sand 23.7 - 35.2 m 

Stickup Above Ground Surface 

BKS05-11 (PZ-A) 0.82 m 
BKS05-11 (PZ-B) 0.66 m 

Water Level Depth Below Ground Surface (October 
2005) 

BKS05-11 (PZ-A) 4.60 m 
BKS05-11 (PZ-B) 1.46 m 

Su - kPa 
I I I I I I I I I  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + rUC12 
REMOLD 0 0 aP.PEN12 

*. %FINES SPT N 

I PROJECT NO.: M09222A04 

/ PROJECT: Ruby Creek 

I LOCATION: Atlin, BC 

I LOGGED BY: FUDK CHECKED BY: C L 
I SHEET 3 OF 3 HOLE NO.: BKSO5-11 



Grab 

Grab 

Grab 

Grab 

Grab 

TEST HOLE LOG 
STARTED: Oct. 9,2005 FINISHED: Oct. 10,2005 VANE FIELD LAB 

t- 
PEAK + rUC12 

DRILL METHOD: Becker z REMOLD o A P.PENl2 * %FINES 0 SPTN 
GROUND ELEV. (m): 1348.00 
COORDINATES (m): N 6620755 E 593068 

DESCRIPTION OF MATERIALS 
SAND AND GRAVEL (SW-GW), fine to coarse, silty, 

some cobbles, well graded, loose to compact, 
sub-rounded to angular, brown, moist 

- Wet below 1.7 m 
- Few cuttings recovered in first 2.7 m (pushing rocks 

through the ground) 

moist 

- Trace silt and sandier 6.4 to 8.2 m 

- Boulders at 7.9-8.5 and 10.8-1 1.4 m 

gravel (fine to coarse), some cobbles, trace to some silt, 
dense to very dense, sub-angular to angular, tan, moist 

End of Hole at 15.70 m 

Installation Details for BK05-12 

Concrete 0 - 0.6 m 
Cuttings 0.6 - 1.2 rn 
Bentonite 1.2 - 2.1 m 
Cuttings 2.1 - 5.5 m 
Bentonite 5.5 - 6.1 m 
Sand 6.1 - 10.2 rn 
Screen (PZ-A) 7.2 - 10.2 m Continued Next Page 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek 
! 

I LOCATION: Atlin, BC 

LOGGED BY: DK CHECKED BY: FG 
SHEET 1 OF 2 HOLE NO.: BK05-12 



TEST HOLE LOG 
STARTED: Oct. 9,2005 FINISHED: Oct. 10,2005 
DRILL METHOD: Becker 
GROUND ELEV. (m): 1348.00 
COORDINATES (m): N 6620755 E 593068 

DESCRIPTION OF MATERIALS 

Bentonite 10.2 - 1 1.3 m 
Slough 11.3- 15.7 m 

Stickup Above Ground Surface 

BKO5-12 (PZ-A) 0.74 m 

Water Level Depth Below Ground Surface (October 
2005) 

BK05-12 (PZ-A) 10.18 m 

Su - kPa 
1 1 1 l 1 I 1 , (  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + rUCI2 
REMOLD 0 0 aP.PENI2 * %FINES SPT N 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek 

LOCATION: Atlin, BC 

LOGGED BY: DK CHECKED BY: FL 
SHEET 2 OF 2 HOLE NO.: BK05-12 



W : 
Y 
n 
H 
2 

Grab 

Grab 

Grab 

TEST HOLE LOG 
Su - kPa 

I I I I I I I I ,  

20 60 100 140 180 

STARTED: Oct. 12,2005 FINISHED: Oct. 13,2005 VANE FIELD LAB 
I- PEAK + rUC/2 DRILL METHOD: Becker z REMOLD o o aP.PENI2 
W * %FINES SPTN 

GROUND ELEV. (m): 1302.00 5 OI: 2 w e  W% W$ 
COORDINATES (m): N 6620810 E 59281 1 % i? x - - - - o - - - - x  

DESCRIPTION OF MATERIALS n I z g I  20 40 

some cobbles, well graded, loose, sub-rounded to 
sub-angular, brown, moist, trace organics 

1.50 
300.50 SAND AND GRAVEL (SW-GW), fine to coarse, some silt. 

some cobbles, well graded, compact to dense, 
sub-rounded to angular, brownish-grey, moist 

- Transitional layer from 1.5 to 1.8 m with intermediate 
colour and silt content 

- Contains clumps of low plasticity silt with fine sand 
- Silty coating on rocks 

4.00 
~98.00 SAND (SW), fine to coarse, gravelly, some cobbles, trace 

4.60 silt, well graded, dense, sub-rounded to angular, light 
29740\ wey, damp / 

SAND AND GRAVEL (SW-GW), fine to coarse, some 
cobbles and bouldek, trace sik, well graded, dense to 
very dense, sub-rounded to angular, greyish-brown, 
damp 

- Moist layer 9.0 to 9.4 m 

End of Hole at 10.70 rn 

Installation Details for BK05-13 

Concrete 0 - 0.8 rn 
Bentonite 0.8 - 3.7 rn 
Cuttings 3.7 - 6.4 m 
Slough 6.4 - 7.2 m 
Bentonite 7.2 - 8.1 rn 
Sand 8.1 - 9.9 m 
Screen (PZ-A) 8.4 - 9.9 rn 
Bentonite 9.9 - 10.7 rn 

Stickup Above Ground Surface 

BKO5-13 (PZ-A) 0.73 rn 

Water Level Depth Below Ground Surface (October 
2005) 

BK05-13 (PZ-A) -0.08 rn (negative = artesian) 

(?. KLOHN C R P P E N  

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek 

I LOCATION: Atlin, BC 

LOGGED BY: DK CHECKED BY: FL 
SHEET 1 OF 1 HOLE NO.: BK05-13 



TEST HOLE LOG 
Su - kPa 

I I I l I I I I 1  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + H AUCl2 
REMOLD 0 0 aP.PEN12 * % FINES SPT N 

DESCRIPTION OF MATERIALS 

W : 
Y 
n 
I 
2 

Grab 

Grab 

Grab 

sub-angular, brown, moist 
- Clumps of low plasticity silt and fine sand 
- Some flat chips of basalt 
- Silt coated rocks 

- Clumps of silty sand 
- More cobbles and boulders past 3.7 m 
- Water level in casing at 3.6 m the next morning 
- Wet cuttings past 4.6 rn 

End of Hole at 7.00 m 

Installation Details for BK05-14 

Concrete 0 - 0.6 m 
Bentonite 0.6 - 1.5 m 
Cuttings 1.5 - 3.9 m 
Bentonite 3.9 - 4.4 m 
Sand 4.4 - 6.4 m 
Screen (PZ-A) 4.9 - 6.4 m 
Bentonite 6.4 - 7.0 m 

Stickup Above Ground Surface 

BK05-14 (PZ-A) 0.68 m 

Water Level Depth Below Ground Surface (October 
2005) 

BK05-14 (PZ-A) 2.27 m 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek 

KLOHN CRIPPEN I LOCATION: Atlin, BC 

I LOGGED BY: DK CHECKED BY: FL 
~ H E E T  1 OF 1 HOLE NO.: BK05-14 



TEST HOLE LOG Su - kPa 

PEAK 
REMOLD 0 

* %FINES SPT N 

I STARTED: Oct. 16,2005 FINISHED: Oct. 17,2005 
I DRILL METHOD: Becker 

GROUND ELEV. (m): 1340.00 
COORDINATES (m): N 6620490 E 592138 

DESCRIPTION OF MATERIALS 
SAND AND GRAVEL (SW-GW), fine to coarse, some 

cobbles and boulders, trace silt, well graded, compact to 
dense, sub-angular to angular, light rusty brown, damp 

- Some sub-rounded particles below 2.7 m 
. .O-.m. 
,..& ... - 

... - b: . 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

I&*..-.{ - 0.6 m boulder at 4.0 m 

- Mostly light brown past 5.8 m 
- A few small pockets of dark grey colour between 6.0 and 

9.0 m 

-Moist past 10.0 m 

- Some vesicular basalt rocks 14.0 to 14.9 m 

-Some light brown sandy clay infilling 
-Grains (coarse sand size) of weathered granite embedded 

in the basalt 

End of Hole at 17.40 m 

Installation Details for BK05-15 

Concrete 0 - 0.6 m 
Continued Next Pane 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek 

I LOCATION: Atlin, BC 

I LOGGED BY: DK CHECKED BY: L 
I SHEET 1 OF 2 HOLE NO.: BK05-15 



TEST HOLE LOG 
STARTED: Oct. 16,2005 FINISHED: Oct. 17,2005 
DRILL METHOD: Becker 
GROUND ELEV. (m): 1340.00 
COORDINATES (m): N 6620490 E 592138 

DESCRIPTION OF MATERIALS 

Cuttings 0.6 - 1.2 rn 
Bentonite 1.2 - 2.4 rn 
Slough 2.4 - 15.1 rn 
Bentonite 15.1 - 15.5 rn 
Sand 15.5 - 17.4 
Screen (PZ-A) 15.8 - 17.4 rn 

Stickup Above Ground Surface 

BKOS-15 (PZ-A) 0.80 rn 

Water Level Depth Below Ground Surface (October 
2005) 

BKO5-15 (PZ-A) 11.80 rn 

KLOHN CRIPPEN 

Su - kPa 
I I I I I I , ) ~  

20 60 100 140 180 

VANE PEAK FIE:D r UCl2 
REMOLD 0 0 la P.PEN/~ 

* %FINES SPT N 

/ PROJECT NO.: M09222A04 

/ PROJECT: Ruby Creek 

I LOCATION: Atlin, BC 

I LOGGED BY: DK CHECKED BY: FL 
- 

I SHEET 2 OF 2 HOLE NO.: BK05-15 



W : 
W 
J 
a 
I 
S: 

Grab 

Grab 

Grab 

Grab 

TEST HOLE LOG 
STARTED: Oct. 17,2005 FINISHED: Oct. 18,2005 
DRILL METHOD: Becker 

I- 
Z 
W 

cobbles and boulders, trace to some silt, well graded, 
loose to compact, sub-rounded to sub-angular, rusty 
brown, damp 

- Some volcanics (vesicular basalt) 

- Brown and moist, with clumps of silty sand below 3.7 m 

- Water yield at 4.9 m 

coarse). gravel (fine to coarse), some cobbles, trace to 1:: '-.H:. 
some silt, well graded, dense, sub-angular to angular, . . . . 

. 

- Moist below 6.4 m 

7.6 m (some granite) 

End of Hole at 8.80 m 

Installation Details for BK05-16 

Concrete 0 - 0.6 rn 
Bentonite 0.6 - 1.5 m 
Cuttings 1.5 - 4.9 m 
Bentonite 4.9 - 5.6 m 
Sand 5.6 - 8.5 m 
Screen (PZ-A) 6.1 - 8.5 rn 
Bentonite 8.5 - 8.8 rn 

Stickup Above Ground Surface 

BKO5-I6 (PZ-A) 0.83 rn 

Water Level Depth Below Ground Surface (October 
2005) 

BK05-16 (PZ-A) 3.92 rn 

VANE FIELD LAB 
PEAK + rn rUC12 
REMOLD 0 0 aP.PENI2 * %FINES SPT N 

I PROJECT NO.: M09222A04 

PROJECT: Ruby Creek 

I LOCATION: Atlin, BC 

LOGGED BY: DK CHECKED BY: FL 
SHEET 1 OF 1 HOLE NO.: BK05-16 
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TEST HOLE LOG 
STARTED: Oct. 19,2005 FINISHED: Oct. 19,2005 
DRILL METHOD: Becker 
GROUND ELEV. (m): 1304.00 
COORDINATES (m): N 6620406 E 592549 

DESCRIPTION OF MATERIALS 

Slough 15.7 - 15.8 m 

Stickup Above Ground Surface 

BPTO5-17 (PZ-A) 0.95 m 

Water Level D e ~ t h  Below Ground Surface (October 
2005) 

BPTO5-17 (PZ-A) 1.15 m 

- - 

Su - kPa 
1 1 1 1 , , 1 1 (  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + A UCl2 
REMOLD 0 0 ~AP.PEN/~ * % FINES SPT N 

PROJECT NO.: M09222A04 

PROJECT: Ruby Creek 

LOCATION: Atlin, BC 

LOGGED BY: DK CHECKED BY: /- 
SHEET 2 OF 2 HOLE NO.: BPT05-17 



KLOHN C R I P P E N  

ADANAC MOLY CORP. 
Ruby Creek Project 
Feasibility Design of Tailings Facility, Waste Dumps and Site Water Management 

APPENDIX 111-C 

(N1)(jO Calculations 



List of Abbreviations and Symbols 

SPT 
Y sat 

NB 
BP 
NBC 
Harder N60 
PDA 
N b3O 
Sy N60 
(N 1 )6O 
Rs 
0 VO I 

Cn 

Note: 

Standard Penetration Test 
Unit weight of saturated soil (pcf) 
Number of Becker blow counts per foot 
Bounce Chamber pressure (psi) 
Energy corrected Becker blow counts 
Equivalent Standard Penetration Test values using the Harder method 
Pile driver analyzer energy measurement 
Becker blow counts assuming standard energy transfer of 30% 
Equivalent Standard Penetration Test values using the Sy method 
Normalized Standard Penetration Test value assuming energy transfer of 60% 
Casing Friction (kips) 
Effective overburden stress (psf) 
(N1)60 Correction factor for overburden stress 

(N1)60 values calculated using the Sy Method had an upper limit of 100 blows per foot. 
Values greater than 42 blows per foot indicate very dense material. 



ADANAC MOLY CORP. 
Ruby Creek Project 
Feasibility Design of Tailings Facility, Waste Dumps and Site Water Management 

Becker and SPT Blows (blowslft) 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

& Nb30 

-w-- (N1)60 Harder Method 

-A- (N1)60 Sy Method 

N:\M\M09222A04 - Ruby Creek Feasibility Level DesignWOO Design\Geotech\Becker\Sy Method\Becker 
Interpretation - Summary.xls 



Project Ruby Creek 
Project No M09222A04 
Calcls BPT Data reduction 
Hole BK05-03 

GEL (m) 
GVVT(ft) 18 

Y sat (PC~) 
Depth (ft) NB BP 

1 0 0 
2 12 5.3 
3 19 6.6 
4 22 8 
5 22 8.1 
6 19 7.4 
7 25 7.8 
8 44 10.5 
9 48 8.1 
10 24 8.5 
11 28 9.1 
12 4 1 10.1 
13 65 10.3 
14 108 12.8 
15 109 13.9 
16 176 14.5 
17 406 15.3 

125 
NBC 

4.0 
5.5 
7.8 
8.6 
5.5 
6.6 
15.7 
12.2 
8.9 
10.8 
15.0 
19.7 
44.7 
49.8 
73.7 
144.3 

HARDER 
N60 
0.0 
3.8 
5.3 
7.4 
8.2 
5.3 
6.3 
14.9 
11.6 
8.5 
10.3 
14.3 
18.7 
35.5 
38.7 
53.8 
98.3 

PDA 
EN(%) 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

Rs - (kips) 
1.86 
3.72 
5.58 
6.36 
7.13 
7.91 
8.69 
9.23 
9.78 
10.32 
10.87 
11.41 
11.96 
12.50 
13.05 
13.47 
13.90 

7 sat 

(pcf) 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 

N:\M\M09222A04 - Ruby Creek Feasibility Level DesignWOO Design\Geotech\Becker\Sy Method\BK05-03.xls 



ADANAC MOLY COW. 
Ruby Creek Project 
Feasibility Design of Tailings Facility, Waste Dumps and Site Water Management 

Becker and SPT Blows (blowslf&) 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

I -o- Nb30 

-m-- (N1)60 Harder Method 

N:\M\M09222A04 - Ruby Creek Feasibility Level DesignWOO Design\Geotech\Becker\Sy Method\Becker 
Interpretation - Summary.xls 



Project Ruby Creek 
Project No M09222A04 
Calcls BPT Data reduction 
Hole BK05-04 

GEL (m) 
GWT (ft) 4.9 

Y sat (pc9 
Depth (ft) NB BP 

1 0 0 
2 17 3.4 
3 18 6.9 
4 25 10.8 
5 36 ' 13.7 
6 49 13.3 
7 37 11.8 
8 52 13.4 
9 180 18.2 
10 326 17.8 

125 
NBC 

4.4 
6.0 
12.9 
23.1 
29.5 
18.4 
30.9 
113.1 
178.5 

HARDER 
N60 
0.0 
4.2 
5.7 
12.3 
21.9 
25.9 
17.5 
26.8 
78.6 
119.8 

PDA 
EN(%) 

25 
25 
25 
25 
25 
25 
25 
25 
25 

Rs - (kips) 
1.86 
3.72 
5.58 
6.36 
7.1 3 
7.91 
8.69 
9.23 
9.78 
10.32 

Y sat 

(pcf) 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 

N:\M\M09222A04 - Ruby Creek Feasibility Level DesignWOO Design\Geotech\Becker\Sy Method\BK05-04.xls 



ADANAC MOLY CORP. 
Ruby Creek Project 
Feasibility Design of Tailings Facility, Waste Dumps and Site Water Management 

Becker and SPT Blows (blowslft) 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

-+ Nb30 

-+- (N1)60 Harder Method 

--A- (N1)60 Sy Method 

N:\M\M09222A04 - Ruby Creek Feasibility Level Design\400 Design\Geotech\Becker\Sy Method\Becker 
Interpretation - Summary.xls 



Project Ruby Creek 
Project No M09222A04 
Calcls BPT Data reduction 
Hole BK05-05 

GEL (m) 
GWT (ft) 5.6 

Y sat (PC~) 
Depth (ft) NB BP 

1 9 3.6 
2 12 4.1 
3 23 5.4 
4 34 7.9 
5 60 9.6 
6 127 113 
7 113 12.2 
8 62 11.2 
9 174 12.8 
10 839 16.6 

125 
NBC 
3.5 
4.4 
5.8 
8.2 
34.6 
153.3 
91.8 
49.1 
165.9 
593.1 

HARDER 
N60 
3.4 
4.2 
5.5 
7.8 
29.2 
103.9 
65.2 
38.3 
111.8 
381 .O 

PDA 
EN(%) 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

Rs - (kips) 
1.86 
3.72 
5.58 
6.36 
7.13 
7.91 
8.69 
9.23 
9.78 
10.32 

Y sat 

(pcf) 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 

N:\M\M09222A04 - Ruby Creek Feasibility Level DesignWOO Design\Geotech\Becker\Sy Method\BK05-05.xls 



ADANAC MOLY COW. 
Ruby Creek Project 
Feasibility Design of Tailings Facility, Waste Dumps and Site Water Management 

Becker and SPT Blows (blowslft) 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

-+ (N1)60 Harder Method 

N:\M\M09222A04 - Ruby Creek Feasibility Level Design\400 Design\Geotech\Becker\Sy Method\Becker 
Interpretation - Summary.xls 



Project Ruby Creek 
Project No M09222A04 
Calcls BPT Data reduction 
Hole BK05-12 

GEL (m) 
~ v w -  (ft) 

Depth (ft) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

125 
NBC 
0.0 
0.0 
3.1 
2.0 
2.2 
2.5 
3.8 
3.6 
6.3 
9.7 
16.3 
11.4 
9.4 
14.8 
36.4 
26.7 
17.6 
26.0 
46.7 
54.1 
87.8 
64.6 
66.0 

HARDER 
N60 
0.0 
0.0 
2.9 
1.9 
2.1 
2.4 
3.6 
3.4 
6.0 
9.2 
15.5 
10.8 
8.9 
14.1 
30.3 
24.2 
16.8 
23.7 
36.7 
41.4 
62.6 
48.1 
48.9 

PDA 
EN(%) 

25 
25 
2 5 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

Rs - (kips) 
1.86 
3.72 
5.58 
6.36 
7.13 
7.91 
8.69 
9.23 
9.78 
10.32 
10.87 
11.41 
11.96 
12.50 
13.05 
13.47 
13.90 
14.32 
14.75 
15.18 
15.60 
16.03 
16.46 

Y sat 

(pcf) 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
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ADANAC MOLY CORP. 
Ruby Creek Project 
Feasibility Design of Tailings Facility, Waste Dumps and Site Water Management 

Becker and SPT Blows (blowslft) 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

I t (N1)60 Harder Method I 
I -~t (N1)60 Sy Method I 
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Project Ruby Creek 
Project No M09222A04 
Calcls BPT Data reduction 
Hole BK05-13 

GEL (m) 
G'Jfr (ft) 

Depth (ft) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

Y sat ( ~ c f )  
BP 
0 
0 

5.6 
5.8 
6 

9.5 
10.8 
11.4 
12.5 
11.8 
12.7 
13.7 
12.6 
12.6 

125 
NBC 

4.4 
5.4 
5.9 
9.0 
12.9 
21.2 
34.8 
30.0 
31.6 
51.2 
86.6 
83.6 

HARDER 
N60 

4.2 
5.1 
5.6 
8.6 
12.3 
20.1 
29.3 
26.3 
27.3 
39.6 
61.9 
60.0 

PDA 
EN(%) 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

Rs - (kips) 
1.86 
3.72 
5.58 
6.36 
7.13 
7.91 
8.69 
9.23 
9.78 
10.32 
10.87 
11.41 
1 1.96 
12.50 

Y sat 

(pcf) 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 

N:\M\M09222A04 - Ruby Creek Feasibility Level DesignWOO Design\Geotech\Becker\Sy Method\BKOS-13.xls 



ADANAC MOLY COW. 
Ruby Creek Project 
Feasibility Design of Tailings Facility, Waste Dumps and Site Water Management 

Becker and SPT Blows (blowslft) 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

-+- (N1)60 Harder Method 

--t (N1)60 Sy Method 
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Project Ruby Creek 
Project No M09222A04 
Calcls BPT Data reduction 
Hole BK05-14 

GEL (m) 
GWT(ft) 7.5 

r sat (PC~) 
Depth (ft) NB BP 

1 7 4 
2 8 4.4 
3 15 5.7 
4 29 8.3 
5 58 11.1 
6 113 14.1 
7 104 13.3 
8 121 12.5 
9 283 12.9 
10 122 13.2 
11 21 6 12.5 
12 520 12.2 

125 
NBC 
3.6 
3.8 
5.2 
9.7 
21.7 
50.8 
43.9 
47.0 
70.2 
47.2 
61.2 
73.4 

HARDER 
N60 (N1)60 
3.4 5.7 
3.6 6.1 
5.0 8.4 
9.2 15.6 
20.6 35.1 
39.3 66.1 
35.0 54.5 
37.0 55.5 
51.6 75.1 
37.1 52.3 
45.9 62.9 
53.6 71.5 

PDA 
EN(%) 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

Rs - (kips) 
1.86 
3.72 
5.58 
6.36 
7.1 3 
7.91 
8.69 
9.23 
9.78 
10.32 
10.87 
11.41 

Y sat 

(pcf) 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
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ADANAC MOLY CORP. 
Ruby Creek Project 
Feasibility Design of Tailings Facility, Waste Dumps and Site Water Management 

Becker and SPT Blows (blowslft) 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190200 

-+- Nb30 

-+ (N1)GO Harder Method 

I -+ (N1)60 Sy Method 
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Project Ruby Creek 
Project No M09222A04 
Calcls BPT Data reduction 
Hole BKO5-?5 

GEL (rn) 
a V f  (ft) 

Depth (ft) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

Y sat (pc9 
BP 
2.6 
10 

11.9 
11.2 
10.1 
10.9 
11.4 
12.9 
13.8 
12.6 
12.1 
12.1 
12.1 

125 
NBC 
3.0 
11.6 
22.5 
18.9 
16.3 
25.3 
48.6 
44.9 
50.5 
50.0 
58.1 
58.5 
71.5 

HARDER 
N60 
2.9 
11.0 
21.3 
17.9 
15.5 
23.3 
37.9 
35.6 
39.2 
38.9 
44.0 
44.2 
52.4 

PDA 
EN(%) 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

Rs - (kips) 
1.86 
3.72 
5.58 
6.36 
7.13 
7.91 
8.69 
9.23 
9.78 
10.32 
10.87 
11.41 
11.96 

Y sat 

(pcf) 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
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ADANAC MOLY COW. 
Ruby Creek Project 
Feasibility Design of Tailings Facility, Waste Dumps and Site Water Management 

Becker and SPT Blows (blowslft) 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

-+- Nb30 - (N1)60 Harder Method 

-t-- (N1)60 Sy Method 
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Project Ruby Creek 
Project No M09222A04 
Calcls BPT Data reduction 
Hole BK05-16 

GEL (m) 
GWT (ft) 

Depth (ft) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Y sat (pc9 
BP 
7.4 
9 

9.8 
9.1 
8.3 
6.9 
5.6 
4.4 
4.3 
4.7 
6 

4.3 
4 

3.7 
4 

6.5 
8.9 
9.8 
11.6 
12 

11.7 
15 

12.5 
10.7 
10.7 
13 

125 
NBC 
7.6 
10.6 
16.1 
13.1 
9.9 
6.2 
5.1 
4.8 
3.3 
4.1 
4.6 
3.6 
3.3 
3.5 
4.1 
6.2 
11.6 
14.0 
25.5 
29.7 
24.2 
62.8 
40.1 
34.3 
36.1 
74.3 

HARDER 
N60 
7.2 
10.1 
15.3 
12.5 
9.4 
5.8 
4.9 
4.6 
3.2 
3.9 
4.3 
3.4 
3.2 
3.4 
3.9 
5.8 
11 .o 
13.3 
23.4 
26.1 
22.6 
46.9 
32.6 
29.0 
30.1 
54.2 

PDA 
EN(%) 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

Rs - (kips) 
1.86 
3.72 
5.58 
6.36 
7.13 
7.91 
8.69 
9.23 
9.78 
10.32 
10.87 
11.41 
11.96 
12.50 
13.05 
13.47 
13.90 
14.32 
14.75 
15.18 
15.60 
16.03 
16.46 
16.82 
17.19 
17.41 

Y sat 

(pcf) 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
l25;O 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
125.0 
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Becker and SPT Blows (blowslft) 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

-+- Nb30 

-6 (N1)60 Harder Method 

-A- (N1)60 Sy Method 
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Project Ruby Creek 
Project No M09222A04 
Calcls BPT Data reduction 
Hole BPTOS-17 

GEL (m) 
GWT (fQ 

Depth (ft) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

12s 
NBC 
2.1 
3.3 
4.4 
4.9 
3.1 
2.0 
3.2 
3.6 
3.8 
3.3 
5.5 
6.7 
6.6 
6.6 
8.5 
23.1 
39.0 
41.6 
41.2 
19.6 
13.4 
37.8 
30.9 
34.8 
30.3 
24.3 
23.5 
21.5 
17.1 
18.4 
17.8 
16.5 
16.5 
15.9 
15.0 
24.3 
19.6 
24.8 
20.9 
11.2 
12.7 
16.5 
35.6 
43.2 
82.9 
75.4 
53.3 
59.2 
83.8 
60.3 
105.0 
158.6 

HARDER 
N60 
2.0 
3.2 
4.2 
4.7 
2.9 
1.9 
3.0 
3.4 
3.6 
3.2 
5.3 
6.4 
6.3 
6.3 
8.1 
21.9 
32.0 
33.5 
33.3 
18.6 
12.8 
31.2 
26.8 
29.3 
26.4 
22.7 
22.2 
20.4 
16.2 
17.4 
16.9 
15.7 
15.7 
15.1 
14.3 
22.7 
18.6 
23.0 
19.9 
10.6 
12.1 
15.7 
29.8 
34.5 
59.6 
54.8 
40.9 
44.6 
60.1 
45.3 
73.5 
107.2 

PDA 
EN(%) 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
36 
32 
32 
32 
28 
35 
33 
32 
32 
34 
34 
34 
31 
28 
31 
32 
30 
28 

Rs - (kips) 
1.86 
3.72 
5.58 
6.36 
7.13 
7.91 
8.69 
9.23 
9.78 
10.32 
10.87 
11.41 
11.96 
12.50 
13.05 
13.47 
13.90 
14.32 
14.75 
15.18 
15.60 
16.03 
16.46 
16.82 
17.19 
17.56 
17.93 
18.30 
18.66 
19.03 
19.40 
19.73 
20.06 
20.39 
20.73 
21.06 
21.39 
21.72 
22.05 
22.36 
22.66 
22.97 
23.27 
23.58 
23.88 
24.1 9 
24.49 
24.78 
25.06 
25.35 
25.64 
25.92 
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APPENDIX 111-D 

Monitoring Well Response Test Analyses 

KLOHN C R I P P E N  



Falling Head Test - Hvorslev Solution 
'ime Initiated: 10:10 Well: BKSOS-11 (PZ-A) - T1 late: October 12, 2005 

- 

Intake 
Length (m): 

3.00 !ffective Intake OD (mm): 25 
liser Diameter 

(mm): 
25 

-- - 

%timated Static Level H (mbrp 5.400 
nitial Level Ho 

0.00 
(mbrp): 

:lapsed Time 
(min) 

Drawdown 
H - h  
(m) 
5.40 
5.39 
5.38 
5.37 
5.36 
5.35 
5.34 
5.33 
5.32 
5.31 
5.30 
5.30 
5.29 
5.28 
5.28 
5.27 
5.26 
5.25 
5.25 
5.24 
5.23 
5.22 

Elapsed Time 
(set) 

Depth to 
Water (h) 

(mbrp) 
0 

0.01 3 
0.024 
0.032 
0.04 
0.053 
0.061 
0.072 
0.08 
0.088 
0.096 
0.1 04 
0.112 
0.1 23 
0.125 
0.1 31 
0.141 
0.149 
0.1 52 
0.16 
0.168 
0.179 

Normalized 
Level 

:H-h)/(H-Ho) 

1 .oo 

Clock Time Comments 

Test Plot 

U test data ----- interpretation line - 0.37 line - - - - - - To 
I 

0 500 1000 1500 2000 2500 3000 3500 4000 

Elapsed Time (seconds) 

Project: Ruby Creek 
Details: BKSObl I (PZ-A) - Test 1 

', 

I project No.: 1 ~09222A04 I1 

N:\M\M09222A04 - Ruby Creek Feasibility Level Design\4OO Design\Hydrogeology\FHT-Dec02-05.xls 
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Date: 
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Falling Head Test - Hvorslev Solution 
Date: October 12,2005 

- - 

Effective Intake OD (mm): 25 

Estimated Static Level H (mbrp 5.400 

Clock Time 
Elapsed Time Elapsed Time 7 

- - 

Time Initiated: 10:lO 

iiser Diameter 25 
(mm): 

Initial Level Ho 
(mbrp): 

0.00 

Water (h) 

01 5.40 

Well: BKSOS-11 (PZ-A) - T2 
Intake 

Length (m): 
3.00 

K (mls) = 4.5E-08 

Normalized 
Level 

(H-h)/(H-Ho) 

1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.97 
0.97 

Comments 

Test Plot 

Elapsed Time (seconds) 

1 .oo 

- 
!? 
Q) 4 

u 
8 .- - 
([I 

E z 

0.10 

Project No.: 
Project: 
Details: 

N:\M\M09222A04 - Ruby Creek Feasibility Level Design\400 Design\Hydrogeology\FHT-Dec02-05.~1~ 

0 500 1000 1500 2000 2500 3000 3500 
! 

M09222A04 

Ruby Creek 
BKSOS-11 (PZ-A) - Test 2 

KLOHN-CRIPPEN 

I 

-43- test data +w-- interpretation line - 0.37 line .. - - - - - To 
I I 

Eng.: 
Date: 

7 

DK 
19-0ct-05 

Checked: ec/ 



Falling Head Test - Hvorslev Solution 

Date: October 15,2005 

Effective Intake OD (mm): 2 5 
-- - 

Estimated Static Level H (mbrp 2.1 20 

Clock Time 
Elapsed Time Elapsed Time 7 

Time Initiated: 1 5:41 

?iser Diameter 
(mm): 25 

Initial Level H, O.OO 
(mbrp): 

Depth to 
Water (h) 

(mbrp) 
0 

0.043 
0.088 
0.142 
0.203 
0.259 
0.307 
0.363 
0.41 6 
0.464 
0.51 5 
0.558 

0.6 
0.643 
0.683 
0.723 
0.758 
0.798 
0.835 
0.875 
0.912 
0.942 

Drawdown 
H - h  
(m) 
2.1 2 
2.08 
2.03 
1.98 
1.92 
1.86 
1.81 
1.76 
1.70 
1.66 
1.61 
1 .56 
1.52 
1.48 
1.44 
1.40 
1.36 
1.32 
1.29 
1 .25 
1.21 
1.18 

Well: BKSOS-11 (PZ-B) - T' 
Intake 

Length (m): 1.52 

To (sec) = 170 

K (mls) = 1.5E-06 

Normalized 
Level 

(H-h)/(H-H,) 

1 .oo 
0.98 
0.96 
0.93 
0.90 
0.88 
0.86 
0.83 
0.80 
0.78 
0.76 
0.74 
0.72 
0.70 
0.68 
0.66 
0.64 
0.62 
0.61 
0.59 
0.57 
0.56 

Comments 

Test Plot 

I U t e s t  data --- interpretation line - 0.37 line - - - - - - To 

0.10 1 , . 
0 50 100 150 200 250 300 350 400 

Elapsed Time (seconds) 

Project No.: M09222A04 
Project: Ruby Creek 

4, Details: BKSOS-1 I (PZ-B) - Test 1 

KLOHN-CRIPPEN Eng.: DK Checked: 
Date: 19-Oct-05 
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Falling Head Test - Hvorslev Solution 
Date: October 15, 2005 rime Initiated: l5:4l  Well: BKSOS-11 (PZ-B) - T2 

Effective Intake OD (mm): 25 tiser Diameter 
(mm): 25 Intake 

Length (m): 
1.52 

Estimated Static Level H (mbrl 2.1 20 
nitial Level Ho 

(m b rp): 
0.00 

K (mls) = I .3E-06 ' 

Comments 
Elapsed Time Elapsed Time 7 Drawdown 

H - h  
(m) 
2.12 
2.08 
2.02 
1.97 
1.94 
1.89 
1.85 
1.82 
1.78 
1.74 
1.70 
1.65 
1.61 
1.57 
1.53 
1.48 
1.44 
1.40 
1.36 
1.33 
1.29 
1.25 

Depth to 
Water (h) 

Normalized 
Level 

(H-h)/(H-H,) 

1 .oo 
0.98 
0.95 
0.93 
0.91 
0.89 
0.87 
0.86 
0.84 
0.82 
0.80 
0.78 
0.76 
0.74 
0.72 
0.70 
0.68 
0.66 
0.64 
0.63 
0.61 
0.59 

Clock Time 

Test Plot 

-0- test data .--++* interpretation line - 0.37 line - - - - - - To 

- 
I 

50 100 150 200 250 300 350 400 450 500 

Elapsed Time (seconds) 

1 Project No.: 1 ~ 0 9 2 2 2 ~ 0 4  11 

I1 KLOHN-CRIPPEN 

~ u b ~  Creek 
I B K S O ~ - ~  1 (PZ-Bl - Test 1 I 
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Eng.: 
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Checked: k b  



Falling Head Test - Hvorslev Solution 
Time Initiated: 9:37 

iiser Diameter 
(mml: 

5 1 

Initial Level Ho 
(mbrp): 

9.97 

Elapsed Time Elapsed Time 7 Depth to 
Water (h) 

Drawdown 
H - h  
(m) 
0.95 
0.94 
0.94 
0.94 
0.94 
0.94 
0.94 
0.94 
0.94 
0.94 
0.94 
0.94 
0.94 
0.93 
0.93 
0.93 
0.93 
0.93 
0.92 
0.92 
0.92 
0.92 

Well: BK05-12 (PZ-A) - T I  
Intake 

Length (m): 3.00 

- -- 

K (mls) = 1.4E-06 

Normalized 
Level 

(H-h)/(H-Ho) 

1 .oo 
1 .oo 
0.99 
0.99 
1 .oo 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.98 
0.98 
0.98 
0.98 
0.97 
0.97 
0.97 
0.97 

Comments 

Test Plot 

I -0- test data --interpretation line - 0.37 line - - - - - - To 

0.01 I 

I Elapsed Time (seconds) 

[project No.: 1 ~ 0 9 2 2 2 ~ 0 4  I 
- - - - - - - - - - 

Details: I BKOS-1 2 (PZ-A)-Test 1 
I 1. - II 

I Proiect: l ~ u b v  Creek 11 

II 
- -- 

a~~ AI * W I  n n n n n r ~ ~  I DK khecked: 

I RLUIlN-LKlrrCN 
Date: 119-Oct-05 I 
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Falling Head Test - Hvorslev Solution 
Date: October 14,2005 

- 

Effective Intake OD (mm): 5 1 

Estimated Static Level H (mbrl 10.920 

.ansducer may have shifted 
luring test 

Clock Time 
Elapsed Time Elapsed Time y 

Time Initiated: 9:37 

Wer Diameter 
(mm): 5 1 

nitial Level Ho 
(mbrp): 

10.03 

Depth to 
Water (h) 

Drawdown 
H - h  
(m) 
0.89 
0.87 
0.87 
0.86 
0.86 
0.86 
0.85 
0.85 
0.85 
0.85 
0.84 
0.83 
0.83 
0.83 
0.83 
0.82 
0.82 
0.82 
0.82 
0.81 
0.81 
0.81 

Well: BKS05-I2 (PZ-A) - T2 
Intake 

Length (m): 3.00 

To (sec) = 900 

K (rnls) = 5.7E-07 

Normalized 
Level 

(H-h)/(H-Ho) 

1 .oo 
0.98 
0.97 
0.97 
0.96 
0.96 
0.96 
0.96 
0.95 
0.95 
0.94 
0.93 
0.93 
0.93 
0.92 
0.92 
0.92 
0.92 
0.92 
0.91 
0.91 
0.90 

Comments 

Test Plot 

0 500 1000 1500 2000 2500 3000 3500 4000 

Elapsed Time (seconds) 

N:\M\M09222A04 - Ruby Creek Feasibility Level Design\4OO Design\Hydrogeology\FHT-Dec02-05x1s 

KLOHN-CRIPPEN , 

Project No.: 
Project: 
Details: 
Eng.: 
Date: 

M09222A04 

Ruby Creek 
DH05-12 . 
DK 
19-Oct-05 

Checked: PI, 



Falling Head Test - Hvorslev Solution 
late: October 14,2005 rime Initiated: l2:5O Well: BKSOS-13 (PZ-A)-TI 

ffective Intake OD (mrn): 5 1 tiser Diameter 51 
(rnm): 

Intake 
Length (m): 1.52 

stimated Static Level H (rnbry 0.670 
nitial Level Ho 

(mbrp): 
0.02 To (sec) = 320 

K (mls) = 2.7E-06 

f lapsed Time 
(min) 

Drawdown 
H - h  
(rn) 
0.65 
0.64 
0.63 
0.62 
0.62 
0.61 
0.61 
0.60 
0.59 
0.59 
0.58 
0.58 
0.58 
0.57 
0.56 
0.56 
0.55 
0.55 
0.54 
0.54 
0.53 
0.53 

Elapsed Time 
(set) 

0 
3 
6 
9 
12 
15 
18 
21 
24 
27 
30 
33 
36 
39 
42 
45 
48 
5 1 
54 
5 7 
6 0 
6 3 

Depth to 
Water (h) 

(mbrp) 
0.02 
0.031 
0.039 
0.047 
0.052 
0.057 
0.063 
0.068 
0.076 
0.081 
0.087 
0.092 
0.095 
0.105 
0.1 11 
0.113 
0.121 
0.124 
0.132 
0.132 
0.1 37 
0.143 

Normalized 
Level 

(H-h)/(H-Ho) 

1 .oo 
0.98 
0.97 
0.96 
0.95 
0.94 
0.93 
0.93 
0.91 
0.91 
0.90 
0.89 
0.88 
0.87 
0.86 
0.86 
0.84 
0.84 
0.83 
0.83 
0.82 
0.81 

Clock Time Comments 

Test Plot 

--O-- test data ----- interpretation line - 0.37 line - - - - - - To 

I I I I ! I I I /  I I  , 0 1 

0 100 200 300 400 500 600 

Elapsed Time (seconds) 

1 Proiect No.: 1 M09222A04 11 
I ~roiect: 1 ~ u b v  Creek 1 1  

KLOHN-CRIPPEN 

N:\M\M09222A04 - Ruby Creek Feasibility Level DesignWOO Design\Hydrogeology\FHT-Dec02-05.xls 

Eng.: 
Date: 

DK I checked: 
19-Oct-05 I 

r f/ 



Falling Head Test - Hvorslev Solution 
late: October 14,2005 

iffective Intake OD (rnm): 51 

istimated Static Level H (mbr~ 0.670 

Clock Time 
Elapsed Time Elapsed Time 

(min) 

Time Initiated: 12:50 
- - -  

qiser Diameter 51 
(mm): 

Initial Level Ho 
(mbr~): 

0.03 

Depth to 
Water (h) 

Drawdown 
H - h  

Well: BKSOS-13 (PZ-A)-T2 
Intake 

Length (m): 1.52 

Normalized 
Level 

(H-h)/(H-Ho) 

1 .oo 
0.98 
0.97 
0.95 
0.95 
0.95 
0.94 
0.92 
0.92 
0.91 
0.90 
0.90 
0.90 
0.89 
0.87 
0.87 
0.85 
0.85 
0.85 
0.84 
0.83 
0.82 

Comments 

Test Plot 

1 1 

I I I I I I 

0 100 200 300 400 500 600 

Elapsed Time (seconds) 

N:\M\M09222A04 - Ruby Creek Feasibility Level DesignWOO Design\Hydrogeology\FHT-Dec02-05.xIs 

fl)r - 
KLOHN-CRIPPEN 

Project No.: 
Project: 
Details: 
Eng.: . 
Date: 

M09222A04 
Ruby Creek 
BKS05-13 (PZ-A)-Test 2 
DK 
19-Oct-05 

Checked: 



Falling Head Test - Hvorslev Solution 
3ate: October 17,2005 

Effective Intake OD (mm): 5 1 

Estimated Static Level H (mbrp 2.950 

Clock Time 
Elapsed Time 

( - 3  
Elapsed Time 

(min) 

rime Initiated: 12:50 

?iser Diameter 
(mm): 5 1 

Initial Level H, 
2.25 

(mbrp): . 

Depth to 
Water (h) 

Test Plot 

Drawdown 
H - h  
(m) 
0.70 
0.66 
0.64 
0.47 
0.36 
0.28 
0.24 
0.19 
0.16 
0.1 3 
0.12 
0.10 
0.09 
0.08 
0.07 
0.06 
0.06 
0.06 
0.06 
0.05 
0.05 
0.05 

Well: BK05-14(PZ-A)-TI 
Intake 

Length (m): 
1.52 

To (sec) = 18 

K (mls) = 4.9E-05 

Normalized 
Level 

(H-h)/(H-Ho) 

1 .oo 
0.95 
0.91 
0.68 
0.51 
0.40 
0.35 
0.27 
0.23 
0.19 
0.17 
0.14 
0.13 
0.1 1 
0.10 
0.09 
0.09 
0.08 
0.08 
0.07 
0.07 
0.06 

Comments 

b 

N:\M\M09222A04 - Ruby Creek Feasibility Level DesignWOO Design\Hydrogeology\FHT-Dec02-05.xls 

KLOHN-CRIPPEN 

Project No.: 
Project: 
Details: 

M09222A04 

Ruby Creek 
BK05-14 (PZ-A) - Test 1 

b 

Eng.: 
Date: 

DK 
19-Oct-05 

Checked: I-+ (1 



Falling Head Test - Hvorslev Solution 
)ate: October 17,2005 

Effective Intake OD (mm): 51 

Estimated Static Level H (mbrl 2.950 

Clock Time 
Elapsed Time 

(set) 

0 
3 
6 
9 
12 
15 
18 
21 
24 
27 
30 
33 
36 
39 
42 
45 
48 
5 1 
54 
57 
60 
63 

Elapsed Time 
(min) 

Time Initiated: l2:5O 

3ser Diameter 
(mm): 5 1 

Initial Level H, 
(mbrp): 

2.05 

Depth to 
Water (h) 

Drawdown 
H - h  
(m) 
0.90 
0.71 
0.52 
0.40 
0.32 
0.26 
0.22 
0.19 
0.16 
0.15 
0.1 3 
0.12 
0.1 1 
0.10 
0.09 
0.09 
0.09 
0.08 
0.08 
0.07 
0.07 
0.06 

Well: BK05-14 (PZ-A) - T2 
Intake 

Length (m): 
1.52 

To (sec) = 18 

K (mls) = 4.9E-05 

Normalized 
Level 

(H-h)/(H-H,) 

1 .oo 
0.79 
0.58 
0.45 
0.36 
0.29 
0.24 
0.21 
0.1 8 
0.16 
0.14 
0.13 
0.12 
0.12 
0.10 
0.1 0 
0.09 
0.09 
0.08 
0.08 
0.08 
0.07 

Comments 

Test Plot 

Elapsed Time (seconds) 

0.01 

-0- test data ------- interpretation line - 0.37 line - - - - - - To 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I I I I I I l I I I I I I I I I I I  

N:\M\M09222A04 - Ruby Creek Feasibility Level DesignWOO Design\Hydrogeology\FHT-Dec02-05.xls 

fa b 
KLOHN-CRIPPEN 

Project No.: 
Project: 
Details: 
Eng.: 
Date: 

M09222A04 

Ruby Creek 
BK05-I4 (PZ-A) - Test 2 
DK 
19-Oct-05 

Checked: !, 



Falling Head Test - Hvorslev Solution 
Date: October 17,2005 

Effective Intake OD (mm): 51 

Estimated Static Level H (mbrp 12.540 

Clock Time 
Elapsed Time 

(sea 
Elapsed Time 

(min) 

Time Initiated: 14:42 

iiser Diameter 
(mm): 5 1 

-- -- 

Initial Level H, 
(mbrp): 

12.50 

Depth to 
Water (h) 

(mbrp) 
12.5 

12.5; 

Drawdown 
H - h  

Test Plot 

Well: BK05-15 (PZ-A) -TI 
Intake 

Length (m): 1.52 

K (mls) = 2.9E-04 

Normalized 
Level Comments 

Elapsed Time (seconds) 

1 .oo 

0.37 

0.10 

0.01 

KLOHN-CRIPPEN 

Project No.: 
Project: 
Details: 

I 

I 

M09222A04 

Ruby Creek 
DH05-14 

N:\M\M09222A04 - Ruby Creek Feasibility Level Design\400 Design\Hydrogeology\FHT-Dec02-05.xls 

I 

Eng.: 
Date: 

U t e s t  data -- interpretation line - 0.37 line - - - - - - To 

1 I I I I I I I I 

DK 
19-Oct-05 

Checked: I 



I Slug Test - Oscillating Response 
For partially penetrating wells in high permeability formations 

Date: t###w# Well: BK05-15(PZ-P Test 1 
Time Initiated: 
Static level - H (m) 
Initial level - Ho (m) 
Screenlength-b(m) 
Intake diam - 2rw (m) 
Riser diam - 2rc (m) 
Anisotropy (KzIKr) 
Aspect ratio - A 
g (mls') 1 9.8 11 

-1.50 ! I I I I I I I I I I 
0 1 2 3 4 5 6 7 8 9 10 

Time (sec) 

1 
2 
3 

1 .SO 
+ Actual g- 1.00 - 

V 0 Calculated 

pd KLOHN CRIPPEN * 

12.540 
P 

12.574 
1.52 

0.051 
0.051 

0.01 7 

u 2 0.50 
I 

0.00 
N . - - 

-0.50 
6 
z -1.00 

N:\M\M09222A04 - Ruby Creek Feasibility Level Design\4OO Design\Hydrogeology\FHT-Dec02-05.xls 

Kev Equations - McElwee'et al., 1992 

g r,2 h$l/(2A) + (1 + (1 / ( 2 ~ ) ) ~ ) " ~ ]  
K=& 24.2 

g l L e = -  Kest 
T~ 

Calculated Parameters 

0 n 

+ 
A 

U v 

Peakltrough , 
time - t l  head - w l  

Peakltroug h ,+, Cguess 
time - t2 head - w2 

Freq Average 

Freqest Leest Dampingest 



Slug Test - Oscillating Response 
For partially penetrating wells in hiqh permeability formations 

Date: 3###### Well: BKOS-lS(PZ-P Test 2 
l l ~ ime  Initiated: 

CI = ds c2 u1/(2A) + (l+ (I 
Intake diam - 2rW (m) TR 
Riser diam - 2rc (m) 0.051 , - P 

B C d  

Static level - H (m) 
Initial level - Ho (m) 

Kest 

12.540 
12.460 - 1  Kev Equations - McElwee et al., 1992 

- 

0 

T 
: I L e  = - L 

Anisotropy (KzIKr) 
A s ~ e c t  ratio - A 

I 

+ Actual - 

0 Calculated - 

0.01 7 

1 
2 
3 

Time (sec) 

. 

- 
I 

Freq Average 

N:\M\M09222A04 - Ruby Creek Feasibility Level Design\4OO Design\Hydrogeology\FHT-Dec02-05.xIs 

Peakltrough , 
time - t l  I head - w l  

Calculated Parameters 

0.005 

Peakltroug h ,+, 
time - t2 I head - w2 

Cguess Leest FWest Damping,, 



Falling Head Test - Hvorslev Solution 
bate: October 2, 2005 Time Initiated: 

- - 

Well: BKS05-10 (PZ-B) - T I  

ffective Intake OD (mm): 25 

- -- 

iiser Diameter 
(mm): 25 Intake 

Length (m): 3.05 

stimated Static Level H (mbrp 7.875 

- -  

Initial Level Ha 
(mbrp): 

0.00 

K (mls) = 2.9E-06 

Elapsed Time 
(min) 

Drawdown 
H - h  
(m) 
7.88 
7.79 
7.21 
6.72 
6.27 
5.85 
5.46 
5.1 1 
4.80 
4.52 
4.25 
4.00 
3.77 
3.56 
3.35 
3.17 
3.00 
2.84 
2.69 
2.56 
2.43 
2.32 

Elapsed Time 
(set) 

Depth to 
Water (h) 

(mbrp) 
0 

0.088 
0.662 
1.16 
1.606 
2.03 
2.414 
2.763 
3.08 
3.36 
3.624 
3.872 
4.104 
4.32 
4.526 
4.704 
4.878 
5.040 
5.182 
5.315 
5.443 
5.555 

Normalized 
Level 

(H-h)/(H-Ha) 

1 .oo 
0.99 
0.92 
0.85 
0.80 
0.74 
0.69 
0.65 
0.64 
0.57 
0.54 
0.51 
0.48 
0.45 
0.43 
0.40 
0.38 
0.36 
0.34 
0.33 
0.31 
0.29 

Clock Time Comments 

Test Plot 

Elapsed Time (seconds) 

KLOHN-CRIPPEN 

Project No.: 
Project: 
Details: 

M09222A04 

Ruby Creek 
BKS05-10 (PZ-B) - Test 1 

N:\M\M09222A04 - Ruby Creek Feasibility Level DesignWOO Design\Hydrogeology\FHT-Dec02-05.xls 

Eng.: 
Date: 

FL I~hecked: 
19-Oct-05 I 1 1 



Falling Head Test - Hvorslev Solution 
Date: October 2,2005 

Effective Intake OD (mm): 

Estimated Static Level H (mbrp 7.875 

Clock Time 
Elapsed Time 

(set) 
Elapsed Time 

(min) 

Time Initiated: 

3ser Diameter 25 
(mm): 

Initial Level Ho 
(mbrp): 

0.00 

Depth to 
Water (h) 

(mbrp) 
0 

0.357 
0.771 
1 .I81 
1.539 
1.885 
2.221 
2.536 
2.835 
3.027 
3.267 
3.52 
3.757 
3.963 
4.157 
4.347 
4.525 
4.680 
4.832 
4.968 
5.099 
5.219 

Test Plot 

Drawdown 
H - h  
(m) 
7.88 
7.52 
7.10 
6.69 
6.34 
5.99 
5.65 
5.34 
5.04 
4.85 
4.61 
4.36 
4.12 
3.91 
3.72 
3.53 
3.35 
3.20 
3.04 
2.91 
2.78 
2.66 

Well: BKS05-10 (PZ-B) - ~ 2  
lntake 

Length (m): 3.05 

K ( m k )  = 2.5E-06 

Normalized 
Level 

(H-h)/(H-Ho) 

1 .oo 
0.95 
0.90 
0.85 
0.80 
0.76 
0.72 
0.68 
0.64 
0.62 
0.59 
0.55 
0.52 
0.50 
0.47 
0.45 
0.43 
0.41 
0.39 
0.37 
0.35 
0.34 

Comments 

interpretation line - 0.37 line - - - -. - To I (  1 I 

Elapsed Time (seconds) 

Project No.: 
Project: 
Details: 

N:\M\M09222A04 - Ruby Creek Feasibility Level DesignWOO Design\Hydrogeology\FHT-Dec02-05.xls 

M09222A04 

Ruby Creek 
BKS05-10 (PZ-Bl - Test 2 

KLOHN-CRIPPEN 
Eng.: 
Date: 

DK 
19-Oct-05 

Checked: 



Falling Head Test - Hvorslev Solution 
- - -  - 

late: October 2,2005 

Effective Intake OD (mm): 25 

Estimated Static Level H (mbrl 8.180 

Clock Time 
Elapsed Time 

(set) 
Elapsed Time 

(min) 

rime Initiated: 

tiser Diameter 
(mmk 25 

nitial Level Ho 
(mbrp): 

0.00 

Depth to 
Water (h) 

Drawdown 
H - h  
(m), 
8.1 8 
8.12 
8.02 
7.91 
7.79 
7.68 
7.57 
7.46 
7.34 
7.23 
7.12 
7.00 
6.90 
6.80 
6.70 
6.59 
6.50 
6.39 
6.30 
6.21 
6.1 1 
6.02 

Well: BKS05-10 (PZ-A) - T I  
Intake 

Length (m): 3.05 

Normalized 
Level 

(H-h)/(H-Ho) 

1 .oo 
0.99 
0.98 
0.97 
0.95 
0.94 
0.93 
0.91 
0.90 
0.88 
0.87 
0.86 
0.84 
0.83 
0.82 
0.81 
0.79 
0.78 
0.77 
0.76 
0.75 
0.74 

Comments 

Test Plot 

Elapsed Time (seconds) 

I I ~roiect: 1 ~ u b v  Creek 11 

N:\M\M09222A04 - Ruby Creek Feasibility Level Design\400 Design\Hydrogeology\FHT-Dec02-05.xls 

1 Project No.: 1 ~ 0 9 2 2 2 ~ 0 4  1 
I '  - - - - - . - - - - 

3KS05-10 (PZ-A) - Test 1 

KLOHN-CRIPPEN Eng.: DK 
Date: 19-Oct-05 

Checked: I ,  
I 



Falling Head Test - Hvorslev Solution - 

3ate: October 2,2005 

Effective Intake OD (mm): 25 

Estimated Static Level H (mbrl 8.1 80 

Clock Time 
Elapsed Time 

(=c) 

0 
3 
6 
9 
12 
15 
18 
2 1 
24 
27 
30 
33 
36 
39 
42 
45 
4 8 
51 
54 
57 
60 
63 

Elapsed Time 
(min) 

Time Initiated: 

iiser Diameter 
(mm): 25 

Initial Level Ho 
(mbrp): 0.00 

Depth to 
Water (h) 

(mbrp) 
0.000 
0.142 
0.243 
0.35 
0.451 
0.555 
0.654 
0.763 
0.864 
0.966 
1 .O72 
1.174 
1.267 
1.366 
1.467 
1.563 
1.654 
1.747 
1.838 
1.923 
2.014 
2.099 

Drawdown 
H - h  
(m) 
8.1 8 
8.04 
7.94 
7.83 
7.73 
7.63 
7.53 
7.42 
7.32 
7.21 
7.1 1 
7.01 
6.91 
6.81 
6.71 
6.62 
6.53 
6.43 
6.34 
6.26 
6.17 
6.08 

Well: BKS05-10 (PZ-A) - T2 

Intake 
Length (m): 3.05 

K (mls) = 6.3E-07 

Normalized 
Level 

(H-h)/(H-Ho) 

1 .oo 
0.98 
0.97 
0.96 
0.94 
0.93 
0.92 
0.91 
0.89 
0.88 
0.87 
0.86 
0.85 
0.83 
0.82 
0.81 
0.80 
0.79 
0.78 
0.76 
0.75 
0.74 

Comments 

Test Plot 
1 .oo 

- : 
J 
n 
a, N .- - 
m 

E z 

I +test data --- interpretation line - 0.37 line - - - - 

0.10 B 

0 50 100 150 200 250 300 350 

I Elapsed Time (seconds) 

I Project No.: 1 M09222AOd 

I . . 
Eng.: I DK I~hecked: 

Project: 
Details: 

I Date: I19-Oct*' ' 

Ruby Creek 
BKSOS-10 IPZ-A1 - Test 

N:\M\M09222A04 - Ruby Creek Feasibility Level Design\400 Design\Hydrogeology\FHT-Dec02-05x1s 



Falling ~ e a d  Test - Hvorslev Solution 

3ate: October 19,2005 . 

Effective Intake OD (mm): 5 1 

Estimated Static Level H (mbrp 4.750 

Clock Time 
Elapsed Time 

(set) 
Elapsed Time 

(min) 

Time Initiated: 

3iser Diameter 51 
(mm): 

- - -  

Initial Level Ho 
(mbrp): 

1.58 

Depth to 
Water (h) 

Drawdown 
H - h  
(m) 
3.17 
3.13 
3.09 
3.06 
3.03 
3.00 
2.97 
2.95 
2.93 
2.89 
2.87 
2.84 
2.82 
2.80 
2.77 
2.75 
2.73 
2.71 
2.68 
2.66 
2.64 
2.62 

Well: BK05-16 (PZ-A) - T I  
Intake 

Length (m): 
2.44 

To (sec) = 116 

K (mls) = 5.2E-06 

Normalized 
Level 

(H-h)l(H-Ho) 

1 .oo 
0.99 
0.98 
0.97 
0.96 
0.95 
0.94 
0.93 
0.93 
0.91 
0.90 
0.90 
0.89 
0.88 
0.88 
0.87 
0.86 
0.86 
0.85 
0.84 
0.83 
0.83 

Comments 

Test Plot 

Elapsed Time (seconds) 

N:\M\M09222A04 - Ruby Creek Feasibility Level Design\400 Design\Hydrogeology\FHT-Dec02-05.xl.s 

fa b 
KLOHN-CRIPPEN 

Project No.: 
Project: 
Details: 
Eng.: 
Date: 

M09222A04 

Ruby Creek 
BK05-16 (PZ-A) - Test 1 
DK 
19-Oct-05 

Checked: 



Falling Head Test - Hvorslev Solution 
late: October 19,2005 
-- 

ffective Intake OD (mm): 51 

stimated Static Level H (mbrl 4.750 

Clock Time 
Elapsed Time 

(set) 
Elapsed Time 

(min) 

rime Initiated: 

tiser Diameter 
Imm): 

5 1 

nitial Level Ho 
(mbrp): 

1.26 

Depth to 
Water (h) 

Drawdown 
H - h  
(m) 
3.49 
3.44 
3.40 
3.36 
3.33 
3.29 
3.26 
3.23 
3.20 
3.18 
3.15 
3.12 
3.1 0 
3.07 
3.05 
3.02 
3.00 
2.97 
2.95 
2.92 
2.90 
2.87 

Well: BK05-16 (PZ-A) - T2 
Intake 

Lennth (m): 
2.44 

Normalized 
Level 

(H-h)/(H-Ho) 

1 .oo 
0.99 
0.97 
0.96 
0.95 
0.94 
0.93 
0.93 
0.92 
0.91 
0.90 
0.89 
0.89 
0.88 
0.87 
0.87 
0.86 
0.85 
0.84 
0.84 
0.83 
0.82 

Comments 

Test Plot 

--O-- test data ---~*,- interpretation line - 0.37 line - - - - - - T o  ] 
0.01 l ~ l l l l l l l l l ~ l l l l l l  

Elapsed Time (seconds) 
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Project No.: 
Project: 
Details: 
Eng.: 
Date: 

M09222A04 

Ruby Creek 
BK05-16 (PZ-A) - Test 2 
DK 
19-Oct-05 

Checked: 



Falling Head Test - Hvorslev Solution 
Date: October 20,2005 

Effective Intake OD (mm): 51 

Estimated Static Level H (mbrl 2.200 

Clock Time 
Elapsed Time 

(set) 
Elapsed Time 

(min) 

Time Initiated: 

tiser Diameter 
(mm): 5 1 

nitial Level Ho 
(mbrp): 

0.00 

Depth to 
Water (h) 

Drawdown 
H - h  
(m) 
2.20 
2.16 
2.10 
2.04 
1.99 
1.94 
1.89 
1.85 
1.81 
1.76 
1.70 
1.66 
1.61 
1.56 
1.52 
1.48 
1.43 
1.38 
1.34 
1.30 
1.24 
1.22 

Well: BPTOS-17 (PZ-A) - T I  

Intake 
Length (m): 

3.05 

Normalized 
Level 

(H-h)/(H-Ho) 

1 .oo 
0.98 
0.95 
0.93 
0.90 
0.88 
0.86 
0.84 
0.82 
0.80 
0.77 
0.75 
0.73 
0.71 
0.69 
0.67 
0.65 
0.63 
0.61 
0.59 
0.57 
0.55 

Comments 

Test Plot 

Elapsed Time (seconds) 

KLOHN-CRIPPEN 

Project No.: 
Project: 
Details: 
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Ruby Creek 
BPT05-17 (PZ-A) - Test 1 

Eng.: 
Date: 

DK 
27-Dec-05 

Checked: I 



Falling Head Test - Hvorslev Solution 
3ate: October 20,2005 

Effective Intake OD (mm): 5 1 

Estimated Static Level H (mbrl 2.200 

Clock Time 
Elapsed Time 

(set) 
Elapsed Time 

(min) 

Time Initiated: 
- - -  

3iser Diameter ,.A 
(mm): 

Initial Level H, 
(mbrp): 

0.03 

Depth to 
Water (h) 

Drawdown 
H - h  
(m) 
2.17 
2.10 
2.04 
1.98 
1.93 
1.88 
1.83 
1.79 
1.74 
1.69 
1.64 
1.59 
1.55 
1 .SO 
1.45 
1.41 
1.37 
1.33 
1.29 
1 .XI 
1.22 
1.18 

Well: BPTOS-17 (PZ-A) - TI  

Intake 
Length (m): 

3.05 

K (mls) = 8.OE-06 

Normalized 
Level 

(H-h)/(H-Ho) 

1 .oo 
0.97 
0.94 
0.91 
0.89 
0.87 
0.85 
0.82 
0.80 
0.78 
0.75 
0.73 
0.71 
0.69 
0.67 
0.65 
0.63 
0.61 
0.59 
0.57 
0.56 
0.54 

Comments 

Test Plot 

0.01 

N:\M\M09222A04 - Ruby Creek Feasibility Level Design\400 Design\Hydrogeology\FHT-Dec02-05.xls 

-5- test data ---interpretation line - 0.37 line - - - - - - To 

I I 

KLOHN-CRIPPEN 

0 20 40 60 80 100 120 140 160 180 200 

Elapsed Time (seconds) 

Project No.: 
Project: 
Details: 
Eng.: 
Date: 

M09222A04 

Ruby Creek 
BPTO5-17 (PZ-A) - Test 1 
DK 
27-Dec-05 

Checked: 



PRESSURE PACKER TEST - CONSTANT HEAD TEST 
DATE OF TEST 

I I 

BKSO5-10 

TEST NO 

PACKER TYPE 

INFLATION PRESSURE (psi) 

Sep 30105 

5" casing to 4.5 m 

TEST SECTION from - to (m) 26.82 

#l 

Single 

300 

DEPTH OF HOLE AT TIME OF TEST (m) along dip 

35.20 

INCLINATION OF HOLE FROM HORIZONTAL (deg) 

DIAMETER OF HOLE (mm) (D) 

I.D. of DRILLING RODS (mm) 
I I I 

'IF GROUNDWATER LEVEL UNKNOWN OR BELOW TEST SECTION, USE DEPTH TO CENTRE OF TEST SECTION 

35.20 

LENGTH OF TEST SECTION (m) along dip (L) 

STATIC GROUNDWATER LEVEL (m) vertical below gr. level (I)' 

HEIGHT OF GAUGE ABOVE GROUND LEVEL (m) (2) 

90 

TRUE DEPTH OF DRILL HOLE (m) 74 

60 

INJECTED FLOW RATE (11rnin) 

0.00 

2.8 

FLOW vs EXCESS HEAD 

9.00 

8.00 

7.00 
h 
c .- 
,E 6.00 
Y 

3 5.00 
S 

4.00 
(3 $ 3.00 

2 2.00 - . - - -  
1 .oo */ 

0.00 I 

8.38 

7.62 

1 

35.20 

INJECTION (m, I FRICTION HEAD LOSS (m) I EXCESS HEAD (m) I 
IH\ 

COMMENTS 

4.0 

8.3 

4.5 

3.0 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 
TOTAL EXCESS HEAD (m) H 

. , 
(3) 

0.0 

7.0 

14.1 

26.4 

13.4 

7.0 

I 

CALCULATIONS 

BASIC PACKER (4) 

- - -  

22.7 

35.0 

22.0 

15.7 

3.1 E-07 

BULK HYDRAULIC CONDUCTIVITY 
(K) (W 

LUGEON UNIT (LU) (m") 

I Klohn Crippen ' M09222A04 

, , 
(1 +2+3-4-5) 

0.0 

15.7 

RODS (5) 

second stage 

third stage 

second stage 

first stage 

K = Qln(2UD) I (2pil'H) 

N:\M\M09222A04 - Ruby Creek Feasibility Level Design\400 Design\Hydrogeology\FHT-Dec02-05x1s 

first stage 

2.2E+00 

2.1 E+00 

DATA POINT 1 

DATA POINT 2 

4.1 E-07 

3.5E-07 

3.3E-07 

3.4E-07 

3.6E-07 

LU = (1 OO/L)'(QIH) 2.8E+00 

2.5E+00 

2.3E+00 

2.4E+00 

DATA POINT 3 

DATA POINT 4 

DATA POINT 4 

AVERAGE 

BEST FIT 



PRESSURE PACKER TEST - CONSTANT HEAD TEST 
I I 

E OF TEST Sep 30105 DEPTH OF HOLE AT TIME OF TEST (m) along dip 35.20 

-L HOLE NO. BKSO5-11 TEST SECTION from - to (m) 28.35 35.20 

T NO #I LENGTH OF TEST SECTION (m) along dip (L) 6.86 

KER TYPE Single STATIC GROUNDWATER LEVEL (m) vertical below gr. level (I)' 7.62 

ATlON PRESSURE (psi) 300 HEIGHT OF GAUGE ABOVE GROUND LEVEL (m) (2) 1 

'ING DETAILS 5" casing to 4.5 rn INCLINATION OF HOLE FROM HORIZONTAL (deg) 90 
- 

vlETER OF HOLE (mm) (D) 1 74 ITRUE DEPTH OF DRILL HOLE (m) I 35.20 

of DRILLING RODS (mm) I 60 I I 
I I I 

'IF GROUNDWATER LEVEL UNKNOWN OR BELOWTEST SECTION, USE DEPTH TO CENTRE OF TEST SECTION 
INJECTION 

NJECTED FLOW RATE (Ilmin) PRESSURE (m, 
I FRICTION HEAD LOSS (m) I EXCESS HEAD (m) I 

IH) 
COMMENTS 

. .  , . . 
(3) 1 BASIC PACKER (4) 1 RODS (5) 1 (1 +2+3-4-5) 1 

- - -  

0.00 0.0 0.0 

0.0 7.0 15.7 first staae 

0.0 1 14.1 I I I 22.7 1 second stage 
- - - - 

0.01 28.1 36.8 third stage 

0.0 14.1 22.7 second stage 
- -  - -  

0.0 7.0 15.7 first stage 

FLOW vs EXCESS HEAD 

0.010 

0.009 

U 0.008 - 
.; 0.007 . - 

0.006 

-9 0.005 
(I 

y 0.004 

d 0.003 
LU 

0.002 

0.001 

0.000 
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 

TOTAL EXCESS HEAD (m) H 

CALCULATIONS 

DATA POINT 1 

JLK HYDRAULIC CONDUCTIVITY 
(K) (mls) 

K = Qln(2UD) I (2pi'LeH) 

LUGEON UNIT (LU) (m") DATA POINT 2 

LU = (1 001L)'(QIH) 3.8E-03 DATA POINT 3 

BEST FIT 

N:\M\M09222A04 - Ruby Creek Feasibility Level DesignWOO DesignWydrogeology\FHT-Dec02-05.xls 



ADANAC MOLY COW. 
Ruby Creek Project 
Feasibility Design of Tailings Facility, Waste Dumps and Site Water Management 

APPENDIX IX 

Mill Site Foundation Report 

KLOHN C R I P P E N  



KtOHN CRIPPEN 

Adanac Moly Corp. 
2A - 1 5782 Marine Drive 
White Rock, British Columbia 
V4B lE6 

Mr. Michael E. MacLeod, P.Eng. 
Vice President, Project Management 

Dear Mr. MacLeod: 

Ruby Creek Feasibility Study 
New Millsite Location, Preliminary Geotechnical Recommendat 

November 15,2005 

ions 

This letter is an addendum to our previous Preliminary Millsite Geotechnical 
Recommendations letters, dated May 11 and July 4, 2005, and should be read in 
conjunction with the above letters. 

The mill site has been moved approximately 500 m south-east fi-om the location indicated 
in our previous letter report of May 1 1, 2005. The proposed millsite will now be located 
on a bench, above the south-east side of Ruby Creek. 

1 SOIL AND GROUNDWATER CONDITIONS 

A site investigation, consisting of eleven test pits (TP05-10 to 20) and three Becker holes 
(DH05-03 to 05) was conducted during September 2005. The ten test pits (TP05-11 
to 20) located within the main millsite area ranged from 1.1 m to 2.7 m in depth, and 
generally encountered sand, gravel and cobbles overlying bedrock or large boulders. All 
test pits encountered water at depths of 0.6 m to 2.0 m. In many test pits, the water 
inflow during excavation was significant, and the sand and gravel above the bedrock 
surface was saturated. The two Becker holes (DH05-04 and 05) located within the main 
millsite area encountered 2.4 m to 4.8 m of sand, gravel and cobbles overlying bedrock or 
boulders. Bedrock was not confirmed by coring any of the drill holes. 

TP05-10 is located. closer towards the valley floor than the other test pits, and 
encountered dry sand, gravel and cobbles to the maximum excavation depth of 4.2 m. 
DH05-03 is also located closer towards the valley floor and encountered about 4 m of 
compact to dense sand and gravel, overlying about 4 m of dense gravel and cobbles, 
overlying bedrock or boulders. 

05 1 1 15L - New Millsite Geotech.doc 
File: M09222A04 10.500 
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ADANAC MOLY COW. 
Ruby Creek Feasibility Study 
New Millsite Location, Preliminary Geotechnical Recommendations 

November 15,2005 

The geotechnical field program was supervised by a Klohn Crippen engineer. The test 
pit and Becker hole locations are shown on Figure 1. The drill hole and test pit logs are 
attached. 

2.1 General Site Development 

The site gradient averages about 20% over most of the site, and may approach 25% 
towards the east side. As such, significant cutting into the soil and bedrock along the 
uphill (south) side and filling along the downhill (north) side will be required to obtain a 
level, or benched site. 

We recommend that any organic soil be stripped from the millsite and be stockpiled for 
fbture site reclamation. After stripping, the exposed surface should be proof rolled with a 
10 tonne vibratory roller. Loose soils or soft fine-grained soils should be removed and 
replaced with compacted granular fill. The final exposed surface should be compacted by 
six passes of a 10 tonne vibratory roller. 

Fill placed to grade and level the site should consist of well-graded granular fill, 
compacted to at least 98% standard Proctor maximum dry density (ASTM D698). 

Due to the anticipated groundwater flow above the bedrock surface, we anticipate that a 
perimeter groundwater collection drain will be required along the uphill side of the site. 
The drain should be designed and constructed in such a way as to limit surficial water 
flow across the site, and the resulting potential for icing during the winter time. Surface 
water should also be diverted along the uphill side of the site. 

2.2 Foundations 

We confum that the general foundation recommendations given in our letter of 
May 1 1, 2005 are still applicable. 

Development of this site will involve cutting into the south side and filling the north side. 
As such, we recommend that heavily loaded or settlement sensitive structures, such as the 
ball or SAG mills, be founded on bedrock on the south side of the site if practicable. 

Lightly loaded or insensitive structures can be founded on compacted granular fill along 
the north side of the mill site. 

05 1 1 15L - New Millsite Geotech.doc 
File: M09222A04 10.200 
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ADANAC MOLY CORP. 
Ruby Creek Feasibility Study ' 
New Millsite Location, Preliminary Geotechnical Recommendations 

November 15,2005 

We recommend that to reduce differential settlements, structures should be founded on 
compacted granular fill, or on bedrock, but should not be founded on both material types. 
Structures may have to be orientated with their longitudinal axis perpendicular to the 
slope to satisfy the above requirement. 

2.3 Additional Work 

The ridge behind the mill site rises more than 400 m to an elevation of about 1875 m. 
Photographs taken during our June 2005 site visit show several snow filled gullies and 
colluvial fan deposits. We therefore recommend that this slope be studied to assess the 
risk to the mill site due to possible snow slides or rock fall. 

We trust this letter meets your current requirements. We are available to meet with your 
plant designers to discuss specific aspects of foundation design in more detail as the 
project proceeds. 

Yours truly, 

KLOHN CRIPPEN CONSULTANTS LTD. 

Andrew Port, P.Eng. 
Proj ect Engineer 

Howard D. Plewes, P.Eng. 
Project Manager 

Attach: Figure 1 - Test Pit and Drill Holes Location Plan 
Test Pit Logs 
Drill Hole Logs 
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LEGEND : 

.- -- jPEN PIT _- -- ---. I 

NOTES : I 
1. FIVE METER CONTOURS DIGITIZED IN MAY 2 0 0 5  BY 

UNDER HILL GEOMATICS LTD. FROM PLACER 
DEVELOPMENT LTD. PLAN (NO. 80-07-V- 164). 

2. DATUM NAD 83 UTM ZONE 8. I 
1 NOT FOR CONSTRUCTION I IDRAFI.1 0 200 I m- 

Mn RDICT 

+BK05-10 

RUBY CREEK FEASlBlLlM DESIGN OF 
2 0 0 5  BECKER HOLE FOR FEASIBILITY DESIGN TAILINGS FAClLlM AND WASTE DUMPS 

TPOS-1s 
llRT 

2 0 0 5  TEST PIT FOR FEASIBILITY DESIGN '?%?= TEST PIT AND DRILL HOLE 
LOCATION PLAN 

INFILTRATION - TEST @ IN MILL SITE 
v IT s I 

PlOJECT m. =I* .  I 

K L O H N  CRIPPEN M09222A04 1 a :: 



Su - kPa 
1 1 1 1 1 1 , 1 1  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + H AUCl2 
REMOLD 0 0 aP.PENI: * % FINES 

TEST PIT LOG 

I [ STARTED: 9/2/2005 FINISHED: 9/2/2005 

I EXCAVATOR TYPE: 
-r GROUND ELEV. (m): 1426.0 ' 

. COORDINATES (m): N 6620851 E 590182 5 
V )  DESCRIPTION OF MATERIALS 

I 

I T l  Pea GRAVEL (campsite). 

14%.a SAND AND GRAVEL (SG), medium to coarse sand, fine to 

b: m: w coarse gravel, some cobbles, trace silt, light brown. 

SAND AND GRAVEL (SG), fine to coarse gravel, dark brown. 

No hard surface encountered. 
Walls holding near vertical. 
Some subangled boulders in walls. 

I PROJECT NO.: M09222 A04 

I PROJECT: Ruby Creek 

I LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: 

SHEET 1 OF 1 HOLE NO.: TP05-10 



TEST PIT LOG 
VANE FIELD LAB 
PEAK W AUCI2 
REMOLD 0 0 aP.PENR * % FINES 

1 

STARTED: 9/3/2005 FINISHED: 9/3/2005 

EXCAVATOR TYPE: 
GROUND ELEV. (m): 1424.2 
COORDINATES (m): N 6620842.809 E 590354.422 

5; DESCRIPTION OF MATERIALS 
HUMUS (ORGANICS), dark brown. 

wgo W% Wp3 

1 s .  3 1 GRAVEL AND SAND (SG), some cobbles, trace organics, trace 
:* :! ;* : silt, brown, damp. 

-yellow and saturated at 1 m. 

SAND AND GRAVEL (SG), medium to coarse silty sand, fine to 
coarse gravel, angular, yellow, damp. 

I PROJECT NO.: M09222 A04 

I PROJECT: Ruby Creek 

I LOCATION: Atlin, BC 
I LOGGED BY: DB CHECKED BY: 

I SHEET 1 OF 1 HOLE NO.: TP05-11 



TEST PIT LOG 
Su - kPa 

1 1 1 1 1 1 1 1 1  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + rUCI2 STARTED: 9/3/2005 FINISHED: 9/3/2005 

EXCAVATOR TYPE: REMOLD o a IAP.PENR * % FINES - 

GROUND ELEV. (m): 1452.4 
COORDINATES (m): N 6620663.1 68 E 590353.91 8 

DESCRIPTION OF MATERIALS 
ORGANICS 

0.60 
1451.8 GRAVEL AND SAND (SG), fine to coarse gravel, medium to 

coarse sand, some cobbles, occasional boulder, trace silt, 
subangular to angular, light brown, wet. 

1.70 
1 q a  BEDROCK or boulders, fractured. 
1450.6 . 

End of Hole at 1.80 m 

I PROJECT NO.: M09222 A04 

I PROJECT: Ruby Creek 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: 

I SHEET 1 OF 1 HOLE NO.: TP05-12 



TEST PIT LOG 
- 

Su - kPa 
I I I I I , , , ,  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + rUC12 STARTED: 9/3/2005 FINISHED: 9/3/2005 

EXCAVATOR TYPE: 
GROUND ELEV. (m): 1445.2 

, COORDINATES (m): N 6620764.01 9 E 590468.257 
?j DESCRIPTION OF MATERIALS 

ORGANICS 

2 

,. . 0.60 
. . ,  zi 14146 SAND AND GRAVEL, fine to coarse. trace silt. tracewbbles, 

occasional angular and sub-angular boulders, wet. 

I PROJECT NO.: M09222 A04 

I PROJECT: Ruby Creek 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: 

SHEET 1 OF 1 HOLE NO.: TP05-13 



TEST PIT LOG 
VANE FIELD LAB 
PEAK A U C I ~  
REMOLD 0 0 aP.PEN4 * % FINES 

5 

i 
I ( 

v$ e : . : , : :  

1: m: ! 
w : ~  w: 
D: - I.: 
,: :! :,: : 
1: m: ! 
w:. w: 
D: . I.: 
,: :! :,: : 
1: *: ! 
;ii; 
,: :! 1,: : 
b: m: ! 
v:. w 51 ti 
1: m: ! p, .g 
! :! i : 
1: *: ! g. .g & 

STARTED: 9/3/2005 FINISHED: 9/3/2005 
-- 

EXCAVATOR TYPE: 
GROUND ELEV. (m): 1451.9 
COORDINATES (m): N 6620767.869 E 590563.718 

-- - 

DESCRIPTION OF MATERIALS 
ORGANICS 

0.50 
1451.4 SAND AND GRAVEL (SG), fine to coarse, some cobbles, some 

boulders, trace silt, sub-angular, light brown, loose, moist. 

-water seep at 1.2 m 

2.20 
1449,Z BEDROCK or boulders, fractured. 
1449.6 

End of Hole at 2.30 m 

I PROJECTNO.: M09222A04 

pd KLOHN C R P P E N  

PROJECT: Ruby Creek 

LOCATION: Atlin. BC 

I LOGGED BY: DB CHECKED BY: 

I SHEET 1 OF 1 HOLE NO.: TP05-14 



TEST PIT LOG 
STARTED : 9/3/2605 FINISHED: 9/3/2005 
WCAVATOR TYPE: 

-I 

?; 

BOULDERS, hard bottom. 

GROUND ELEV. (m): 1440.9 
, COORDINATES (m): N 6620884.738 E 590605.31 7 

DESCRlPTlON OF MATERIALS 
ORGANICS, topsoil. 

( 
. . :i ::j 7: 

I I- 
End of Hole at 1.90 m 

1.00 
1439.9 SAND AND GRAVEL (SG), fine to coarse, some cobbles, some 

Su - kPa 
1 1 1 1 1 1 1 1 1  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + H AUCl2 
REMOLD 0 0 aP.PEN/: * % FINES 

: m: 4 boulders, sub-angubr, wet. 

I PROJECT NO.: M09222 A04 

I PROJECT: Ruby Creek 

I LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: 

IOF I HOLE NO.: TP05-15 



TEST PIT LOG 
STARTED: 9/3/2005 FINISHED: 9/3/2005 
EXCAVATOR TYPE: 

- 

GROUNDELEV. (m): 1450.6 
COORDINATES (m): N 6620900.003 E 59071 0.027 

DESCRIPTION OF MATERIALS 
BOULDERS (angular) and organics. 
cobbley. 

0.50 
1450.1 SAND AND GRAVEL (SG), medium to coarse, some cobbles, 

trace silt, moist. 

- becomes wet at 1.6 m 

2.40 
1448.2 

End of Hole at 2.40 m 

Su - kPa 
I I I I l I I ( I  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + AUCl2 

I PROJECT NO.: M09222 A04 



TEST PIT LOG 
Su - kPa 

1 1 1 1 , 1 1 1 1  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + AUCI2 
REMOLD 0 5 AP.PEN/; 

+ %FINES 

I STARTED: 9/3/2005 FINISHED: 9/3/2005 
I EXCAVATOR TYPE: 

-I GROUND ELEV. (m): N/A 

COORDINATES (rn): N 6620988 E 590668 
5; DESCRIPTION OF MATERIALS 

ORGANICS, dark brown. 

i 
-boulders and cobbles, subangular. beside TP location. 

? . 
0.40 , .  . .  . . yzj SAND AND GRAVEL (SG), fine to coarse, 10% boulders, angular, 

b: m: d trace silt. 

- becomes wet at 2.0 m 

I 

End of Hole at 2.70 m 

I PROJECT NO.: M09222 A04 
PROJECT: Ruby Creek 

LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: 

SHEET 1 OF 1 HOLE NO.: TP05-17 



TEST PIT LOG 
Su - kPa 

I I I I I I I I I  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + W AUCl2 T -  1- STARTED: 9/3/2005 FINISHED: 9/3/2005 

0 z EXCAVATOR TYPE: 

E? 2 .  GROUND ELEV. (m): 1433.8 

2 COORDINATES (m): N 6620918.851 E 590587.223 
3 5; DESCRIPTION OF MATERIALS 

I 

? I ORGANICS with coarse gravel, cobbles, sub-angular to angular. 

' 0.30 
1433.5 GRAVEL AND COBBLES, some sand, trace silt, loose. 

k>j - becomes wet at 0.9 m 

I PROJECT NO.: M09222 A04 

1 PROJECT: Ruby Creek 
I LOCATION: Atlin, BC 

LOGGED BY: DB CHECKED BY: 

SHEET 1 OF 1 HOLE NO.: TP05-18 



TEST PIT LOG 
- 

Su - kPa 
1 1 1 1 1 1 1 1 1  

20 60 100 140 180 
VANE FIELD LAB 
PEAK AUC12 I STARTED: 9/3/2005 FINISHED: 9/3/2005 

I EXCAVATOR TYPE: 
GROUND ELEV. (m): 1441.2 
COORDINATES (m): N 6620831.732 E 590537.043 

DESCRIPTION OF MATERIALS 

I' I Organics. 

> 020 

yi .yi 1441.0 GRAVEL AND COBBLES, sandy to some sand, medium to coarse 
. . . , . .  

b: m: i l  sand, moist 

- becomes wet at 0.65 m 

1: m: d 0.90 

1444a Fractured Bedrock. 

End of Hole at 1.20 m 

I PROJECT NO.: M09222 A04 

I PROJECT: Ruby Creek 

LOCATION: Atlin, BC 

I LOGGED BY: DB CHECKED BY: 

I SHEET 1 OF 1 HOLE NO.: TP05-19 



Su - kPa 
I I 1 1 1 1 1 1 1 '  

20 60 100 140 180 
VANE FIELD LAB 
PEAK . AUCI2 
REMOLD 0 0 aP.PEN12. * % FINES 

0 W% 

- 

- 

TEST PIT LOG 
STARTED: 9/3/2005 FINISHED: 9/3/2005 
EXCAVATOR TYPE: 
GROUND ELEV. (m): 1433.8 
COORDINATES (m): N 6620787.526 E 590366.938 

5; DESCRIPTION OF MATERIALS 
Organics, some cobbles and gravel, some sand and silt, dark 

brown. 

' 0.30 

7 4 14335 COBBLES AND GRAVEL. some sand. trace silt, some boulders, 

r q  sub-angular, light brown, wet 

- becomes wet at 0.5 m 

I r u  
w ,  em 1.30 

1432.5 
End of Hole at 1.30 rn 
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TEST HOLE LOG 
Su - kPa 

1 1 1 1 , , 1 1 1  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + AUCl2 
REMOLD 0 aP.PENf * %FINES 0 SPTN 

STARTED: Sep. 9,2005 FINISHED: Sep. 9,2005 
0 
Z 

DRILL METHOD: Becker 
W 

E 
Y : a - 

Grab 

Grab 

3rab 

- 

- 
w GROUND ELEV. (m): 1451.79 1 3 COORDINATES (rn): N 6620674.168 E 589992.552 

DESCRIPTION OF MATERIALS 
SAND AND GRAVEL (SW-GW), fine to coarse, some silt, 

some cobbles, well graded, loose, sub-rounded to 
sub-angular, brown, moist. 

SAND AND GRAVEL (SW-GW), fine to coarse, silty, well 
graded, loose, sub-angular, greyish brown, moist. 

-Less silty 2.7 to 3.5 (trace silt) 

SAND AND GRAVEL (SW-GW), fine to coarse, some 
cobbles, trace silt and boulders, well graded, dense, 
sub-rounded to sub-angular, light brown, dry. 

Below 5.2: 
-Clumps of plastic silt 
-Very dense 

End of Hole at 8.50 rn 

I PROJECT NO.: M09222A04 

I PROJECT: Ruby Creek 

LOCATION: Atlin, BC 

LOGGED BY: DK CHECKED BY: 

I SHEET 1 OF 1 HOLE NO.: BK05-03 



TEST HOLE LOG 20 ' 60 ' 160 ' 140 ' 180 
VANE FIELD LAB 
PEAK + . AUCI2 
REMOLD 0 0 aP.PEN/; * %FINES 0 SPTN 

DESCRIPTION OF MATERIALS 

wgo W% wfi 

SAND AND GRAVEL (SW-GW), fine to coarse, some 
cobbles, trace silt, well graded, loose, sub-rounded to 
sub-angular, brown, moist. 

GRAVEL AND SAND (GW-SW), fine to coarse, some 
cobbles, trace silt, well graded, compact to dense, 
sub-rounded to sub-angular, rusty brown, moist. 

n 

ROCK (ALASKITE), signs of fracture and weathering. 
-Refusal at 3.4 

Grab 

End of Hole at 3.40 m 

I PROJECT NO.: M09222A04 

pd M.CNM Cf?WPEN LOCATION: Atlin, 6C 

LOGGED BY: DK CHECKED BY: 

SHEET 1 OF 1 HOLE NO.: BK05-04 
L 

PROJECT: Ruby Creek 



W 

E 
!! 
4 
3 

Grab 

Grab 

TEST HOLE LOG 
STARTED: Sep. 16,2005 FINISHED: Sep. 17,2005 

0 z 
DRILL METHOD: Becker 

5 GROUND ELEV. (m): 1454.04 

2 COORDINATES (m): N 6620809.469 E 590549.328 
3 5; 

. -  . 
DESCRIPTION OF MATERlALS 

. . :p.! SAND AND GRAVEL (SW-GW), fine to coarse, some 
cobbles and boulders, trace silt, well graded, loose, 

DO-. b.q sub-rounded to sub-angular, orangey brown, moist. 
.-q--m.- -Compact below 0.9 
1; .b< .- .! 

. . 
-b-- .b.- 

z 
Same as above but light brown and dense. 
-Boulder at 2.6 
-Very dense past 2.9 

End of Hole at 4.20 rn 

Su - kPa 
1 1 1 1 1 1 1 , 1  

20 60 100 140 180 
VANE FIELD LAB 
PEAK + AUCl2 
REMOLD 0 0 aP.PEN/: * % FINES 0 SPT N h 

E 
u 

I 
I- a 
W 
a 

- 

- 1 

- 

-2 

- 

- 3  

- 

-4 

- 

- 5  

- 

- 6  

- 

- 7 

- 

-8 

- 

- 9 

- 10 
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