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WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

1.1~ PROJECT DESCRIPTION

The Carmacks Copper Project is an open pit copper mine and processing facility
being developed by Western Copper Holdings Limited. It is located in the Yukon
Territory, 38 km northwest of the town of Carmacks. The project will comprise
the operation of an open pit, crushing plant, acid heap leach and copper extraction
facility, associated waste dumps, soil stockpiles, water storage facility, process
water ponds, drainage ditches and sediment control ponds and miscellaneous
structures to support mining operations.

The project general arrangement is shown on Drawing No. 1784.000.

1.2 SCOPE OF WORK

The preliminary level design for this project provided a basis for the evaluation of
potential environmental impacts for the Initial Environmental Evaluation (IEE). As
part of the permitting process, the Regional Environmental Review Committee
(RERC) reviewed the preliminary desigﬁ and expressed concerns associated with
the design. Two of the main concerns were requests for additional geotechnical and
hydrogeological site information. A detailed engineering study is currently in
progress, and a portion of that scope of work is to collect additional geotechnical
and hydrogeological data for detailed design and to satisfy permitting requirements.

The site investigation program completed in early 1996 has provided a considerable
amount of new data for the project which will be incorporated into the detailed
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engineering study. The scope of this report is to present the data gathered from
additional geotechnical and hydrogeological site investigation work.

1.3 PREVIOUS WORK

Two site investigations have been previously carried out by Knight Piésold at the
project site. The first program was a preliminary surficial geotechnical investigation
completed between mid August and mid September 1992. This program examined
the geotechnical and hydrogeological conditions for the open pit, four potential
heap leach pad sites, process plant site, waste rock storage area, and a water storage
dam site. Field work comprised test pit excavations, overburden sampling,
permafrost investigations, oriented diamond drilling and logging, and geologic
rnépping. Five standpipe piezometers and two thermistor string installations were
completed by the Owner’s site staff.

The second geotechnical site investigation program was carried out by Knight
Piésold between February 21 and March 10, 1995. This program examined the
geotechnical and hydrogeological conditions at an alternative heap leach pad site,
the water storage dam site, and identified potential material types for earthworlés
construction. Field work comprised of trench excavations, overburden sampling,
geotechnical drilling and permafrost characterization. Thirteen additional standpipe
piezometers and one thermistor string installation were completed by Knight
Piésold.

It is not the purpose of this report to repeat the results from previous site
investigation programs but to present new data. This report should therefore be read

in conjunction with the following reports:

. “Report on 1992 Surficial Geotechnical Investigations” Knight Piésold Ltd.,
May 1993, Ref No. 1782/2.

. “Report on Preliminary Design”, Knight Piésold Ltd., May 1, 1995, Ref

No.1783/1.
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. “Western Copper Holdings Ltd., Carmacks Copper Project Initial
Environmental Evaluation Addendum No. 3, ” Hallam Knight Piésold Ltd.,
October 1995.

Detailed descriptions of the field work, geologic, geotechnical, and hydrogeologic'

conditions, permafrost, and results from the materials testing program are presented

in the following sections.
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2.1  GENERAL

Additional geotechnical and hydrogeological site investigation programs were
carried out by Knight Piésold between February 9 and March 4, 1996. The site
investigation programs examined the geotechnical and hydrogeological conditions
for the process plant site, the camp location, the crusher site ,the heap leach pad
site, the waste rock storage site, and the open pit. The site investigation program
comprised the following aspects of work:

. Pioneering of access trails and drill pad construction with a D7 Cat.
. Test trenching. ‘

o Overburden drilling and sampling.

. Bedrock coring.

. Air rotary drilling.

o Groundwater well installations.

. Thermistor installations.

. In-situ permeability testing.

° Laboratory testing.

The test pit, trench, and drill hole locations from the 1996 field work are shown on
Drawing 1784.100. Geologic/Hydrogeologic sections have been developed across
the site and are shown on Drawings 1784.101 to 104. Geological logs for the
trenches, and drill holes are presented in Appendix A. Detailed laboratory testwork
results are included in Appendix B.

The information obtained from the site investigation programs have provided the

geotechnical and hydrogeological information necessary to characterize the site for
detailed design work.
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2.2 TRENCHING PROGRAM

A total of seventeen (17) trenches (TR96-1 to 17) were excavated at proposed
project component sites. These included the following:

o Process Plant Site TR96-1 to 5.

X Camp site TR96-6 and 7.
. Crusher site TR96-8 and 9.
. Waste rock storage area TR96-10 to 13.
L Potential soil liner borrow area TR96-14 to 17.

The locations of the trenches are shown on Drawing 1784.100. The trenching
program comprised the following aspects of work: '

. Pioneering of access trails with a D7 Cat.

. Excavation of trench.

o Careful logging of the excavation, including photographs.
. Bulk sampling of various materials.

. Permafrost and frost depth characterization.

L] Bedrock assessment, where possible.

The trenching program was conducted to investigate the type and distribution of
surficial materials, evaluate potential borrow sources and evaluate near surface
foundation conditions across the site. Detailed geological logs from the trenching
program are included in Appendix A.

2.3 DRILLING PROGRAM

The drilling program utilized two different drilling techniques for two separate
phases of work. The first phase of drilling used Midnight Sun Drilling’s CME 750
which was equipped for 6 inch diameter hollow stem augering with split spoon
sampling, and NQ size diamond drilling. At the process plant site, a total of six (6)
drill hole (DH96-11 to 16) were drilled using this technique to investigate the
foundation conditions, overburden depths, material types and bedrock conditions.
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for foundation design. A single drill hole (DH96-2) was drilled at the crusher site to
determine the depth of bedrock and investigate the overburden materials. This
drilling program was carried out between February 9 and 16, 1996. The drill hole
locations are shown on Drawing 1784.100 and are also summarized in Table 2.1.

The procedure for this drilling program comprised the following aspects of work:

. Pioneer access trail and construct drill pad with a cat D7 dozer.

. Six inch hollow stem auger drilling down to hard bedrock.

o Standard Penetration Testing (SPT) and sampling at 1.5m intervals.

J Continue with NQ diamond drilling of bedrock for an additional 10 meters

or to a maximum total depth of 20 meters.

. Install standpipe piezometer or thermistor string.

. Grout or backfill with cuttings the entire drill hole length.

. Install protective cover with a cement seal to prevent surface water
infiltration.

The second phase of the drilling program used Midnight Sun Drilling’s truck
mounted Schramm Rotadrill which was equipped for air rotary drilling. A total of
eleven (11) drill holes (BH96-A to BH96-K) were drilled between February 16 and
28, 1996 at the following locations:

L Leach pad site MWO96-A to E.
. Waste rock storage area MWO96-F to I.
. Open pit MW96-J and K.

The drill hole locations are shown on Drawing 1784.100 and are summarized in
Table 2.2. This phase of the drilling program focused on obtaining hydrogeological
information across the project site. The procedure for this phase of the program
comprised the following aspects of work:

. Pioneer access trail and construct drill pad with a cat D7 dozer.

. Air rotary drill down to through the unsaturated zone into a water bearing

zone or to a maximum depth of 91m.
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. Develop water bearing zone and install 2 inch diameter SCH 40 PVC
~ standpipe piezometer.
. Backfill with cuttings the entire drill hole length.
. Install protective cover with a cement seal to prevent surface water
infiltration.
. Complete in-situ permeability test after water level in standpipe piezometer

has stabilized.

Detailed test hole logs showing geological and geotechnical information as well as
the completion details from the drilling program are presented in Appendix A.

2.4 MONITORING AND INSTRUMENTATION INSTALLATIONS

A total of four (4) one inch diameter SCH 40 PVC flush threaded standpipe
piezometers (DH96 -11, 12, 14, and 16) were installed in drill holes at the process
plant site to obtain shallow groundwater information for foundation design. An
additional eleven (11) two inch diameter SCH 40 PVC flush threaded standpipe

piezometers (MW96-A to K) were installed at the following sites: '

. Leach pad MWO96-A to E.
. Waste rock storage site MWO96-F to 1.
. Open pit MW96-J and K.

The location of these standpipe piezometers are shown on Drawing 1784.100. The
installation and completion details are provided on the test hole logs, and on
monitoring well completion logs in Appendix A. The monitoring sheets for each
piezometer have also been included in Appendix A. The groundwater monitoring
program results as of March 3, 1996 have been summarized in Table 4.2.

Two additional thermistor strings (designated Th 4 and Th 5 in drill holes DH96-13
and DH96-15) were installed in vertical drill holes to a maximum depth of 18.288
meters to initiate ground thermal monitoring for foundation design. The locations
of the thermistor strings are shown on Drawing 1784.100. The installation and
completion details are provided on the test hole logs in Appendix A. The
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monitoring sheets for each thermistor string installed at the site (Th 1 to 5) have
been updated as of February 29, 1996 and are included in Appendix A.
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3.1 GENERAL

The surficial materials types found across the site have been previously grouped

into the following categories:

o Organic/Ash Layer.

o Glaciofluvial/Glaciolacustrine Deposits.
o Well Graded Glacial Till.

o Weathered/Decomposed Bedrock.

o Bedrock.

The test pit, trench and drill hole locations are shown on Drawing 1784.100. New
geologic and hydrogeological sections have been developed across the site to
incorporate the results from the 1996 geotechnical and hydrogeological site
investigation work and are shown on Drawings 1784.101 to 106.

Detailed descriptions of the material types, and foundation conditions encountered
at the process plant site, camp site, crusher site, leach pad site, and waste rock
storage site from the 1996 site investigation are presented in the following sections.

3.2 PROCESS PLANT SITE

Five (5) trenches (TR96 - 1 to 5) were excavated and six (6) geotechnical drill holes
(DH96-11 to 16) were drilled which included piezometer and thermistor

installations to evaluate the material types and investigate the foundation conditions
for foundation design work. Detailed descriptions of the material types and near
surface foundation conditions at this site are outlined below:

o The layer of organics and topsoil ranged in thickness between 150 and 200
mm and the white ash layer varied in thickness from 150 to 300 mm.
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Trench TR96-1 encountered 2,500 mm of glaciofluvial/glaciolacustrine
sediments overlying the dense well graded till.

Granodiorite and biotite gneiss bedrock was encountered in trenches TR96-4
and TR96-5 at a depth of 5,700 mm and 1,700 mm respectively. At these
depths the D7 dozer had difficulty ripping the bedrock with a single shank
ripper.

Glaciofluvial/glaciolacustine deposits have been identified in trenches TR96-
1 through 4.

Trench TR96-2 encountered an irregular stratified clean sand and gravel
deposit approximately 4 meters thick overlying a sequehce of frozen silty
sand. The frozen soil was classified as ice not visible, but well bonded and
was assigned a Ny frozen soil designation.

One side of trench TR96-3 encountered approximately 4 meters of the
stratified clean sand and gravel deposit overlying laminated frozen fine sand
and silts. The frozen soil was classified as ice not visible, but well bonded
and was assigned a Ny frozen soil designation. On the opposite side of the
trench the stratified clean sand and gravel deposit pinches out to a thickness
of 600 mm and is replaced by a 2 meter thick deposit of laminated fine sand
and silt which generally dips parallel to topography. Small discontinuous
sand and gravel lenses approximately 300 mm thick and 1,500 mm long
occur within the laminated sand and silt deposit.

Trench TR96-4 encountered a stratified clean sand and gravel deposit

- approximately 3,000 mm thick decreasing in thickness downslope overlying

several layers of laminated fine sand (150 mm to 200 mm thick). Below
this laminated fine sand was a deposit of silty, gravelly sand up to 3,000
mm thick overlying granodiorite bedrock. The frost penetration‘ for the
slope extended to a depth of 1,800 mm.
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. ‘Hollow stem augering confirmed that the depth of frost penetration
generally ranges between 1,500 mm and 2,000 mm.

. The depth to bedrock in the drill holes are summarized below:
Drill hole Depth to Depth to
(DH96- ) | Bedrock Hard"

(meters) Bedrock

(meters)
11 6.1 6.1
12 4.6 9.1
13 4.9 9.1
14 4.6 7.6
15 4.6 7.6
16 14.3 15.2

* Hard bedrock defined as the depth when maximum allowable down
pressure on the hollow stem augers was achieved.

The geological and geotechnical information from the bedrock coring is
summarized in Table 3.1,

3.3 CAMP SITE

Two (2) trenches (TR96 6 and 7) were excavated to evaluate the material types and
investigate the foundation conditions on the northern flank of the ridge at the
proposed camp site. Detailed descriptions of the material types and near surface
foundation conditions at this site are outlined below:

o The layer of organics and topsoil was approximately 150 mm thick. The
white ash layer was also approximately 150 mm thick.
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. A thin veneer (500 mm thick) of silty sand and gravel was encountered
directly beneath the ash layer in TR96-6.

o Approximately 500 mm thick of transported decomposed weathered
granodiorite was encountered in trenches TR96-6 and TR96-7 at dépths of
800 mm and 300 mm respectively.

. Granodiorite bedrock was encountered in both trenches at shallow depths.
In trenches TR96-6 and TR96-7 at depths of 1,300 mm and 700 mm
respectively the D7 dozer had difficulty ripping the bedrock with a single
shank ripper.

. Large angular granodiorite boulders up to 1,500 mm ‘across were

encountered as shallow as 500 mm along a portion of trench TR96-6.
3.4  CRUSHER SITE

Two (2) trenches (TR96 - 8 and 9) were excavated and one (1) geotechnical bore
hole (DH96 - 2) was drilled to evaluate the material types and investigate the
foundation conditions at the proposed crusher site. Detailed descriptions of the

material types and near surface foundation conditions across this site are outlined

below:

o The layer of organics and topsoil was approximately 300 mm thick and the
white ash layer was approximately 150 mm thick.

. Two (2) trenches (TR96-8 and 9) were excavated at the crusher site. TR96-
9 was an existing trench that was excavated a further 0.5m.

. Trench TR96-8 excavated to a depth of 3,600 mm encountered a sequence
of silty sand and gravel 1,400 mm thick overlying laminated wet fine sands
and silts.

o Bedrock was not encountered in either trench TR96-8 or TR96-9.
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3.5

Frost penetration generally extended to a depth of 1,500 to 2,000 mm.

Drill hole DH96-2 encountered 22.86 meters of silty sand and gravel before
intersecting bedrock.

In drill hole DH96-2, permafrost was encountered at a depth of 4.6 meters
and extended to a depth of 12.1 meters. The 'permafrost was classified as

visible ice less than 25.4 mm thick containing random or irregular ice

. formations and was assigned the V| frozen soil designation.

HEAP LEACH PAD SITE

Four (4) trenches (TR96-14 to 17) were excavated adjacent to the leach pad site to

assess a potential borrow area for suitable soil liner materials. Fivg (5) geotechnical
drill holes (MW96-A to E) were drilled to confirm bedrock depths and locate the
water table at the proposed leach pad site. Detailed descriptions of the material

types and near surface foundation conditions are outlined below:

The organic/topsoil layer varies in thickness from 150 to 300 mm as does
the white ash layer.

Trench TR96-14 excavated to a depth of 2,740 mm exposed a material
described as a silty sand and gravel. The depth of frost generally penetrated
to a depth of 1,200 mm. Below the frost line, the silty sand and gravel was
wet and also contained discontinuous small fine sand lenses 1,500 mm long
byr 150 mm thick. Two represéntative samples TR96-14-1 (frozen) and
TR96-14-2 (unfrozen) of the silty sand and gravel were collected for
laboratory testwork.

Trench TR96-15 excavated to a depth of 1,800 mm encountered 450 mm of
silt overlying the frozen silty sand and gravel. Permafrost encountered in
this trench was classified as visible ice less than 25.4 mm thick containing

random or irregular ice formations as well as ice coatings on larger particles
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and was assigned the dual V_ - V, frozen soil designation. Two
representative samples TR96-15-1 (frozen) and TR96-15-2 (frozen) of the

silty sand and gravel were collected for laboratory testwork.

. Trench TR96-16 excavated to a depth of 3,000 mm encountered the frozen
silty sand and gravel with a slightly higher proportion of gravel and cobble.
Permafrost encountered in this trench was classified as visible granular ice
less than 25.4 mm thick containing random or irregular granular ice
formations as well as ice coatings on larger particles and was assigned the
dual V- V. frozen soil designation. One bulk sample TR96-16-1-BS of this
silty sand and gravel was collected for laboratory testwork.

. Trench TR96-17 exposed a layer of laminated rusty fine éand 670 mm thick
overlying a sequence of organic silts with grey silty gravel and wood
fragments 670 mm thick. The silty sand and gravel was encountered at a
depth of approximately 1,800 mm. Permafrost encountered in this trench
was classified as visible granular ice less than 25.4 mm thick containing
random or irregular granular ice formations as well as ice coatings on larger
particles and was assigned the dual V_- V, frozen soil designation. One bulk
sample TR96-17-1-BS from this silty sand and gravel was collected for
laboratory testwork.

. The depth to bedrock in drill holes MW96-A to E are summarized below:
Drill hole Depth to
(MW96- ) Bedrock
(meters)

A 5.2

B 6.1

C 24.4

D 27.2

E 5.0
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3.6

WASTE ROCK STORAGE AREA

Four (4) trenches (TR96-10 to 13) were excavated and four (4) hydrogeological
drill holes (MW96-F to I) were drilled to evaluate the material types, investigate the
foundation conditions, and determine the hydrogeological conditions at the waste

rock storage area site proposed in the preliminary design. Detailed descriptions of

the material types and near surface foundation conditions across this site are

outlined below:

Trench TR96-10 was excavated to a depth of 2,500 mm and exposed 300
mm of organics/topsoil overlying 300 mm of the white ash. Directly below
the white ash was a thin veneer of frozen organic silt approximately 50 to
150 mm thick. A silty sand and gravel was encountéred at a depth of
approximately 600 mm and exposed with the dozer to a depth of 1,900 mm.
Permafrost encountered in this trench was very hard to rip and broke off the
single ripper on the D7 dozer. The frozen soil was classified as ice not
visible, but well bonded and was assigned a Ny frozen soil designation. One
sample TR96-10-1 from this silty sand arid gravel was collected for
laboratory testwork. '

Trench TR96-11 excavated to a depth of 3,350 mm exposed 150 mm of
organics/topsoil overlying 150 mm of white ash. ~The glaciolacustrine
deposits were encountered below the white ash and described as laminated
silts, sandy silts trace clay some gravel, and clayey silts. The depth of frost
generally penetrated to a depth of 1,800 mm. Three representative
disturbed samples TR96-11-1 (frozen), TR96-11-2 (unfrozen), and TR96-
11-3 (unfrozen) from fine grained soils were collected for laboratory
testwork.

Trench TR96-12 exposed 300 mm of organics/topsoil overlying 300 mm of
the white ash. Directly below the white ash was a frozen organic silt layer
approximately 400 mm. A frozen silty sand and gravel containing small
silt lenses was encountered at a depth of approximately 1,000 mm and
exposed with the dozer to a depth of 2,440 mm. Permafrost encountered in
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this trench was also very hard to rip. The frozen soil was classified as

visible ice less than 25.4 mm thick containing random or irregular ice

lenses up to 2 mm thick and was assigned the V, frozen soil designation.

One sample TR96-12-1-BS from this silty sand and gravel was collected for
laboratory testwork.

Trench TR96-13 exposed 300 mm of organics/topsoil oi/erlying 300 mm of
the white ash. Directly below the white ash was a frozen organic silt layer
approximately 400 mm. A frozen silty sand and gravel was encountered at
a depth of approximately 1,000 mm and exposed with the dozer to a depth
of 2,000 mm. Permafrost encountered in this trench was also very hard to
rip. The frozen soil was classified as visible ice less than 25.4 mm thick
containing ice inclusions, distinctly oriented ice formaﬁons ‘up to 2 mm
thick spaced at 5 mm intervals and was assigned the V, frozen soil
designation. Two samples TR96-13-1 (frozen blocky) and TR96-13-2
(frozen loose) from this silty sand and gravel were collected for laboratory
testwork.

Drill hole (MW96-F) encountered a water beaﬁng zone at a depth of 54.9m
in a coarse sand deposit and was extended to a depth of 64.5 meters to

complete the interval for the groundwater monitoring well.

Three of the drill holes MW96-G, H, and I) were drilled into bedrock
before encountering a water bearing zone. The depth to bedrock for the
three holes are summarized below:

Drill hole Depth to
MW96- ) Bedrock
(meters)
G 16.8
H 36.6
I 44.2
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SECTION 4.0 - HYDROGEOLOGICAL CONDITIONS
4.1 GENERAL

Previous site investigation work at the Carmacks Copper project indicated that the
site was characterized by a deep groundwater flow system. The 1996 site
investigation work included a program to investigate and establish the site
hydrogeologic conditions. Standpipe piezometers were installed in drill holes to
measure the water levels within specific intervals.

The locations of the piezometers are shown on Drawing 1784.100. Hydrogeologic
information is shown on section on Drawing 1784.101 to 104. The one inch
diameter standpipe piezometers(DH96-11, 12, 14, and 15) insta'lled at the process
plant site are summarized in Table 4.1. The two inch diameter groundwater
monitoring wells(MW96-A to K) installed at the leach pad, waste rock storage site
and opeﬁ pit sites are summarized in Table 4.2. After the water levels recovered
and stabilized in the groundwater wells, falling head permeability tests using the
Hvorslev method were completed. The results have been summarized in Table 4.3.
Completion details, monitoring "record sheets, and falling head permeability
calculation sheets for these piezometers are included in Appendix A.

Details on the regional groundwater system, as well as the site hydrogeologic
conditions obtained during the 1996 site investigation are presented in the following
sections.

4.2  REGIONAL GROUNDWATER SYSTEM

The Carmacks Copper project site is located adjacent to the Williams Creek
drainage. The regional drainage pattern in the area has evolved into a contorted
pattern influenced by complicated structural features associated with the intrusive
and metamorphic rock types. The regional groundwater flow system at the
Carmacks Copper project is further complicated by the presence of permafrost in
the valley bottoms which produces a confining effect and possibly perched water
tables. Regional groundwater occurs as an unconfined deep flow system within
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bedrock in which groundwater is recharged at higher elevations in the upland areas
and flows toward the valleys at lower elevations. The groundwater table forms a
subdued replica of topography whereby the depth to groundwater increases with
increasing elevation. The result of exploration drilling and recent geotechnical site
investigations indicate that the groundwater table lies at significant depths over most
of the project area. In some areas the presence of discontinuous permafrost has
resulted in the development of perched water tables, however, these are isolated and
are discontinuous. In addition, minor groundwater flow occurs in the active zone
just below the ground surface on a seasonal basis resulting in the development of
local swamp areas. The discontinuous permafrost also acts as a barrier inhibiting
infiltration in some areas thereby significantly reducing recharge resulting in the
overall depression of the regional groundwater table.

4.3  SITE GROUNDWATER CONDITIONS

The groundwater table has been identified in deep drill holes at the leach pad site,
and the waste rock storage site and forms a subdued replica of the surface
topography. The groundwater table was identified during the installation of
groundwater monitoring piezometers, and subsequent mdnitoring of the static water
levels which are summarized in Table 4.2. The hydrogeologic conditions are
shown on the geologic sections on Drawings 1784.101 to 104.

The groundwater table at the leach pad site is found at a depth of 40 to 60 meters
within the bedrock whereby the depth to groundwater increases with increasing
elevation. Falling head permeability tests conducted within the bedrock completion
zone intervals of the standpipé piezometers resulted in permeability values ranging
between 7 x 10° cm/s and 2 x 10%cmy/s.

The groundwater table within the waste rock storage site is found at a depth of 48.4
meters within bedrock in drill hole MW96-G. Drill holes MW96-H and I drilled
adjacent to the creek has identified groundwater at shallower depths of 16.9 and
18.0 meters in depth respectively. A water bearing coarse sand zone within the
overburden was encountered in drill hole MW96-F at a depth of 54.9 meters. A
piezometer was installed within this zone over an interval of 57.9 to 62.5 meters.

-18 - 1784/1
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The water level has since risen to a depth of 13.4 meters indicating a confined
aquifer. Falling head permeability tests conducted within the bedrock completion
zone intervals of the standpipe piezometers resulted in permeability values ranging
between 2 x 10* cr/s and 4 x 107 cr/s. Falling head permeability tests conducted
within the coarse sand completion zone interval of the standpipe piezometer resulted
in permeability value of 2 x 107 cr/s.

The depth to the groundwater table in the vicinity of the open pit exceeds 91 meters
as a result of water level monitoring in drill holes MW96-J and K .
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5.1  GENERAL

As previously reported the project site is located in the discontinuous permafrost
zone corresponding to an area between the 0°C and -10°C mean annual air
temperature isotherms. The site mean annual air temperature was calculated from
the estimated annual freeze and thaw indices. The mean annual air temperature was
calculated as -5°C for an elevation of 850 m at the project site. The occurrence of
permafrost in the area is therefore anticipated. Previous site Investigation work has
reported the occurrence of permafrost.

During the 1992 site investigations thermistor strings Th-1 and Th-2 were installed
on a north and south facing slope respectively to measure the temperature as a
function of depth; Thermistor Th-3 was installed in 1995 along the alignment of
the leach pad cohﬁning embankment and thermistors Th-4, and Th-5 were installed
at the process plant site in 1996. The locations of the thermistors are shown on
plan on Drawing 1783.100. The measurements are tabulated on individual
monitoring sheets which are included in Appendix A. '

This section presents the results to date of the thermal monitoring program.

5.2 THERMAL CONDITIONS

Temperature measurements to date indicate that the permafrost temperatures are
near 0°C generally ranging between -0.1° and -0.3°C. All five thermistors have
been installed in areas where the surface has been stripped to mineral soil. Ground
temperature envelopes or “trumpet curves” have been prepared for thermistors Th-1
to 5 which are shown on Figures 5.1 through 5.5 respectively as temperature versus
depth. These figures illustrate the periodic ground temperature variation caused by

surface temperature variation.
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Trumpet curves for thermistors Th-1 and 2 as seen on Figures 5.1 and 5.2 are well
developed. Thermistors Th-1 and Th-2 located on a north and south facing slopes
respectively indicate that the active layer is approximately 5 meters thick.

Temperature measurements for thermistor Th-3 installed during the 1995 site
investigation program are widespread and suggest that this thermistor has
malfunctioned. Thermistors Th-4 and 5 installed during the 1996 site investigation
have just recently come on line for thermal monitoring and appear to be in working
order.
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SECTION 6.0 - MATERIALS TESTING
6.1 GENERAL

Laboratory testwork was completed on representative samples of soil (overburden
and weathered/decomposed bedrock), bedrock, geosynthetics, and concrete
aggregate to characterize these materials and evaluate the performance of these
materials in specific end uses.

Testwork was carried out by Knight Piésold LLC’s Denver based Geotechnical
Laboratory, EBA Engineering Consultants Ltd in Whitehorse, and AGRA Earth
and Environmental in Vancouver using ASTM standard procedures for routine tests
and procedures specified by Knight Piésold Ltd. | '

This section describes the testwork performed and summarizes the results obtained.
6.2  SOILS

Laboratory testwork carried out on overburden and weathéred/decomposed bedrock

soil samples has been summarized below:

o Natural moisture content - 48 samples.

. Atterberg Limits - 19 samples.

o Grain size distributions - 34 samples.

. Modified Proctor compaction - 6 samples.

. CU multistage triaxial shear - 5 samples.

) Direct shear - 2 samples.

) Time Consolidation - 5 samples.

. Permeability - Flexible wall method - 5 samples.

The soils laboratory test results are summarized in Table 6.1 with consolidation test
results summarized in Table 6.2. Detailed laboratory test results have been included
in Appendix A.
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Grain size distributions have been categorised and summarized onto the following
summary sheets:

. Figure 6.1 Gradation Summary Of Suitable Soil Liner Material.
. Figure 6.2 Gradation Summary Of Fine Grained Soils.
o Figure 6.3 Gradation Summary Of Coarse Grained Soils. -

Laboratory derived effective strength parameters were determined on samples using
multi-stage consolidated-undrained (C-U) test methods. Samples TR96-1-2, 11-3,
and 12-1 were prepared at natural moisture content. Samples TR96-16-1, and 17
were prepared to at least 95% Modified Proctor maximum dry density with targeted
moisture contents in the range of 0 to +4%. Samples T R96-1-_2, 16-1, and 17 were
sheared at specified confining pressures of 250, 500, and 1,600 kPa. Samples
TR96-11-3, and 12-1 were sheared at specified confining pressures of 500, 1,000,
and 2,000 kPa.

Consolidation testing was carried out on remolded disturbed specimen resulting in
conservative lower bound values since the stress history of the specific soil has been
removed. Samples TR96-1-2, 11-3, and 12;1 were prepared at natural moisture
content. Samples TR96-16-1, and 17 were prepared to at least 95% Modified
Proctor maximum dry density with targeted moisture content in the range of O to
+4%.

Flexible wall permeability test were carried out on samples TR96-1-2, 11-3, and
12-1 prepared at natural moisture content. Samples TR96-16-1, and 17 were
prepared to at least 95% Modified Proctor maximum dry density with targeted
moisture content in the range of 0 to +4%. Permeability test were carried out at
minimum confining pressures and at specified confining pressures to simulate
surcharge loading.
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Detailed results from the point load testing are presented in Appendix A. The point
load index (Ig) and the estimated uniaxial compressive strength from the point load
testing are summarized in Table 6.3. The rock strength designation for both the

granodiorite and biotite gneiss rock types classifies as medium strong to strong rock.
64  GEOSYNTHETICS

Testing of the interface shear strengths between the smooth HDPE liner and the soil
liner and the HDPE liner and the geonet was carried out in Knight Piesold’s
laboratory in Denver. The tests were carried out in a 12 inch square shear box to
ASTM 5321. The measured angles of friction between the liner and the geonet and
the liner and the soil liner were 13° and 27° respectively. The test results are
presented in Appendix B2.

6.5 CONCRETE AGGREGATE

A bulk sample of potential concrete aggregate was sampled from a long linear sand
and gravel deposit 1.2 km northwest from the No. 2 zone. Preliminary laboratory
tests included:

o Sieve Analysis.

. Organic Impurities.

. Petrographic Examination.

J Relative Density and Absorption.

Details on the concrete aggregate assessment are provided in the AGRA report which
has been included in Appendix B. Based on the excessively coarse gradation of the
fine aggregate, the high absorption values, and the low petrographic number (PN)
from the physical quality petrographic examination, additional concrete aggregate

sources should be assessed.
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J:\JOB\DATA\I78\SITEDATA\FALLHED.XLS 3-May-96 8:35
Hole Permeability Completion| Test
Number zone Interval

(cm/s) (m)

MW96-A1' : 3.90E-08 Bedrock 11.4
MW96-A2 2.10E-06 _ Bedrock 9.8
MW96-B 2.60E-05 Bedrock 18.0

MW96-C No reading2 Bedrock 6.7

MW96-D 6.50E-05 Bedrock 9.5
MW96-E 3.90E-06 Bedrock 15.2

MW96-F 1.80E-05 Coarse sand 4.6

MW96-G 3.40E-05 Bedrock 14.0

MW96-H 3.50E-05 Bedrock 15.6

MW96-1 2.10E-04 Bedrock 5.2

MW96-] Dry well® Bedrock 11.9

MW96-K Dry well’ Bedrock 12.8

1. Permeability estimated from extension of data from falling head test.
2. Groundwater slushy, unable 10 get accurate water depth readings.
3. Wells reported as dry were so as of Feb. 29, 1996.
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TABLE 6.1

WESTERN COPPER HOLDINGS LIMITED

CARMACKS COPPER PROJECT
BORATORY

IL

TWOR

J:\UOB\DATAM784\LABTESTS\SUMSHEET.XLS 11-un-96
Sample Sample Atterberg Limits Grain Size Distribution Natural Compaction - Modified Triaxial Shear Direct Shear Lab Permeability USCS Soil
No. Depth Moisture Proctor - Corrected Friction Cohesion Friction Cohesion Flexible Flexible Group Description
Content for oversize Angie Angle Wait Wall Symbol
Optimum Maximum Perm. Perm.
> #4 #4 - #200 #200 - < 0.002mm Moisture Dry 250 kPa 500 kPa
(%) 0.002mm Content Density b’ c ¢ ¢ (-3/8M) (-3/8%)
(m) LL PL | PI LI % Gravel | % Sand % Silt % Clay (%) (%) (kg/m"3) (degrees) (kPa) (degrees) (kPa) cr/s cm/s .
DH 16-1 1.5 8.5.
DH 16-2 3.0 14.1
DH 163 1.6 12.4
DH 164 6.1 138
DH 165 7.6 14.9
DH 166 9.1 117
DH 167 10.7 ‘ 123
DH 16 (1-D) 20 14 6 216 40.7 22.4 153 M Silty sand
TR96-1-1 1.0 14 12 2 0.3 213 43.1 25.1 10.5 1.6 . SM Silty sand
TR96-1-2-BS 25 26 15 11 0.4 19.6 329 30.8 16.7 18.9 8.0 2171 4 0 2E-08 6E-09 sC Clayey sand
TR96-3-1-BS 1.5 347 59.6 1.7 3.1 4 0 5P [Poorly graded sand and gravel
TR96-3-2 1.5 0.0 95.0 50 4.6 5P |Poorly graded sand and gravel
TR96-3-3 30 - N/P N/A 0.0 44.3 506 | 5.1 28.4
TR964-1 4.5 216 4.6 27.8 79 M Silty sands
[ TRISET 06 0.0 — 981 13 KN N SP {Silty sands
[ TRI66-1 03 39 4.6 1.3 33 mmly graded sand and gravel, silty sand
TR96-6-2-BS 1.5 395 553 52 32 5.8 2212 36 95 SW-SM___ |Well graded sand and gravel, silty sand
TR96-8-1 1.4 16 NP - 12.9 S1.3 26.7 9.1 9.5 M Silty sands
TR96-8-2 37 22 NIP - 0.0 326 52.9 143 19.7
TR96-9-1 25 22 17 s K] 12.6 45.2 25.4 16.8 9.5 SM Silty sand
TR96-10-1 25 18.1 70.3 11.6 12.8 SW-SM__ [Well graded sand and gravel, silty sand
TR6-11-1 12 21 15 0.1 4.1 15.3 536 27.0 13.3 CL-ML __|Inorganic silts and clays
TR96-11-2 2.0 19 [ 5 0.8 264 32.7 26.7 14.2 10.1 SM___ [Siity sands
TR96-11-3-BS 33 59 17 42 0.3 142 83 20.8 56.7 27.6 18.1 1,763 10 61 6E08 CH {inorganic ciay of high pl
TR96-12-1-BS 23 20 13 7 0.7 17.8 37.3 22.0 12.9 8.0 5.7 2.304 40 151 \E-08 SC-SM___[Silty/clayey sand
TR96-13-1 1.3 17 12 5 0.1 21.2 0.5 258 12.5 115 j SM [Siity sand
TR96-13:2 2.0 16 13 4 1.8 456 30.6 13.7 10.1 5.7 GM Silty sandy gravel
TR96-14-1 1.0 17 N/P - 183 438 26.3 1.7 13.6 SM Silty sand
TR96-14-2 2.6 24 16 8 0.4 263 354 235 14.8 13.2 SM Silty sand
TR96-15-1 1.0 16 12 4 0.8 19.0 43.1 253 12.2 3.5 SM Silty sand
TR96-15-2 2.0 17 NIP - 227 456 . 216 111 8.6 SM Silty sand
TR96-16-1-BS 3.0 25 7 18 0.4 216 39.0 23.6 158 4.1 6.1 2.243 39 2 2E08 1E-08 SC clayey sand
TRY6-17-BS 2.6 20 12 3 0.5 17.6 5.8 204 16.2 8.4 6.5 2,283 37 18 1E07 2E08 5C Clayey sand
BH-2-1 15 20.4
BH-2-2 30 16.8
BH-2-3 4.6 17.7
BH-24 6.1 15.7
BH-2-5 7.6 133
BH-26 9.1 12.8
BH-2-7 12.2 10.5
[ BH-I3 152 LX)
BH-2-9 198 10.8 |
BH-2-10 22.9 10.6 o B
BH-2 (1-10) 20 [ 3 20.5 50.3 15.7 13.5 SMSC__ |jSilty, clayey sand
BH96-A-1 5.2 4.6 735 21.9 6.5 SM Isilty sand
BH96-C-1 27.4 0.4 328 16.8 8.1 SM Silty sand
BH96-F-3 195 3.4 334 58.2 233
BH96-F-4 32.0 0.0 2.9 259 71.2 57.0
BH96-H-1 213 0.0 5.5 49.8 4.7 354
gooan 5 713 0.3 16.9 38 SN Silty sands
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J:\JOB\DATA\I78N\SITEDATA\THERMIST XL S

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
GROUND TEMPERATURE ENVELOPE - THERMISTOR Th-1
NORTH FACING SLOPE

Temperature (C°)
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1784 A19
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
GROUND TEMPERATURE ENVELOPE - THERMISTOR Th-2
SOUTH FACING SLOPE
Temperature (C°)
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Depth (m)
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WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
GROUND TEMPERATURE ENVELOPE - THERMISTOR Th-3

Temperature (C°)
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Depth (m)
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1784 A21
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
GROUND TEMPERATURE ENVELOPE - THERMISTOR Th-4
Temperature (C°)
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1784 .A22
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
GROUND TEMPERATURE ENVELOPE - THERMISTOR Th-5
Temperature (C°)
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Totol depth: 1,800 mm 1,000 to 2,000 mm: Weothered/decomposed = - =i~ — T g ] -
. granodiorite — —~ -~ ~— -
\ !
750 | > =+ ~ - 750 3
B k -5 : —~— B :
[ ]
= 4 x 107 cm/s 1,000 to 2,000 mm: Weothered/decomposed ~ - z
r granodiorits == — . ¥
L ection o - g
2 970Undhvgy, -4
SECTION 1784.100 er g £
NOTES (NOTE: Verticol scole exoggeroted 2x horizantol) g
1. All elevations are in metres, ond dimensions 3
ore in millimetres, unless otherwise noted.
20 60 80 i KNIGHT PIESOLD LIMITED WESTERN COPPER HOLDINGS LIMITED
2. 1995 Geotechnical driltholes DHI5—C, £ ond F Vert. Scole 20 __9 £0 100 metres CONS| NGINEERS —~ VANCOUVER, B.C.
standpipe pr ters hove ad woler levels - == . . e e e
. - iyt iy bt (o) b
from water intr from drilling. 100 50 g 100 200 metres £ 4“7( DESIGNED B8 CARMACKS COPPER PROJ ECT
HoriZ. Scole B el ! N, -~
oRAWN
ﬂ H0 EGER| HEAP LEACH PAD
RITORY cHeckm GEOLOGIC SECTIONS
G | JUNE 7/96 | 1SSUED FOR FINAL REPORT k A SHEET 1 OF 2
ORG. MO DESCRITION V. OATE DESCRPTION APPROVED | REV. DATE DESCRIPTION APPROVED SYGINES APPROVED b .
REFERENCE DRAWINGS REVISIONS REVISIONS oare JUNE 7, 1996 | SCALE AS SHOWN | DRG. NO. 1784.101 | Rev. O
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- — = _ &8 < “ -
- i L) g D
. — 1 ) -
! / T T~ & 3 8 ]
~ 800t+ — Ovp, ) | (3 4
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7o SECTION 7784.700° ko= I X 107 emss =~ |70
(NOTE: Vertical scale exaggeroted 2x horizontal) k=3 x 10%cm/s -~
L 150 mm. Mo:s/ma(:/pea! lorgonics 1
- Joo0 mm. White Ash Vorgo 7”Wéml B
150 mm: Orgorifes
[ 1.200 mm: Slratified clayay sit with fine 7
650 150 mm: Topsoil to med. sond 300 mm. Topsoil dgso
150 mm: White osh Totol depth: 1,800 mm 300 mm:. White osh
500 mm: Silly snd and grovel Permofrost © 900 mm depth 400 mm. Orgonic silts
500 mm: Weathered/c d diont 1,440 mm:  Silly sand ond grovel
500 mm: Gronod/onle bdedrock Total depth: 2,440 m:
Total depth: 1,800 mm Permolrost entire Irench -
950 150 mm: Topsoil
150 mm:  Ash - 950
3050 mm: (ominoted sill, sandy sit ond .
clayey silts
Totol depth: 3,350 mm ]
Frost depth © 1,850 mm j
Silly sand aond grovel
900 . - - 4 900
130 mm. e aupoebect 120 mm: - Roots forganics, peat -
: mm: ite voiconic o
JOO mm:  Qrgenics mixed with white osh . i v
\\f Granadiorite . ~ 1,200 mm: Silly sond interfingered with 500 mm: ijﬁ’,’ ,‘:f,’}‘,’,",’,'," af;:’:,;,o’ sand :l
bedrock \ d Total denth: ;’”" sond 1,650 mm: Silly sand with seams of sond
! 2 otal depih: 0-500 mm Totol depth: 2,250 mm N
850 Permolrost @ 900 mm depth Groundwaler seepage @ 1,350 mm 850
X Permofrost @ 1,350 mm depth 1
gronodiarite ! 4
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Total depth: 1,000 mm =2 x 10 %cm/s \ 1
. % | §
750 ~ ey o 17 5
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. ’ — H
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- AIr . - —~——Y
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L \ ; silts Direction of ///)§§77 = 3
MW96—A ~—— Designation ! 300 mm:  fine sond groundwoter fiow d :
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650 ¢ SECTION 1784.100 Totol depth: 1. iaaas éﬂm b - 3
-Z.- Water level meosured in stondpipe pierometer (NOTE: Vertical scale exaggeroted 2x harizontal) ermolrost @ mm depth k= 2x 107em/s - 650 z
A A Croundwoler loble £1. 620,00 opprox. 2
woZES. — KNIGHT PIESOLD LIMITED WESTERN COPPER HOLDINGS LIMITED
St 7 z / . . CONSULTING ENGINEERS - VANCOUVER, B8.C.
tandpipe piez or gr 1. Al elevations ore in melres, ond dimensions : 20 0O 20 40 60 80 100 metres )
monitoring well completion Zone are in millimelres, unless otherwise noled. Vert, Scale qu\’e Ay DESIGNED 88 CAR MACKS COPPER PROJ ECT
=> Direction of gr ter flow 2. 1995 Geotechnicol drilholes OH95~C, E and F Horiz. Scale il 102 200 metres K0 oram NAR
stondpipe piexometers have measured waler levels . e ]
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Elevotion (m)

Elevation (m)

7200 - 700
LEGEND
5% ZZ %lo: 'zi{ma’s/ma“ ;gom:m %i—,a: ':;{MP”” : 7 Nbn No excess ice, well bonded frozen soil
600 mm: Strolified grey to dork 1,275 mm: Song, some gravel N . N ’
brown orgonic sills 1,500 mm: Sijy sond w Randarp or _:rregu/ar oriented ice
L 2 JOO mm: Sondy groves Totol depth: 3,000 mm formations in frozen soil
3 Jotol Depth: 1,500 mm Permofrost © 2,400 mm depth N
8 Permofrost @ 600 mm depth TP-DS-05 1992 Test Pit
e Dri//ho/e——‘
9) 7 DHIS5~A =— Designation
% Manhole Yeor
©
- % | MW96~8~—- Designation
:- Yeor
S
650 + | g - 650 Stondpipe piezometer or groundwater
4 ) ing well letion zone
Froctured ‘) 9 8
granadiorite b/ 8
- bedrock @;» N -
450 mm:  Silty sond
- 1,350 mm. Weathered blocking
ranodiortl
600 mm: %,a”“,;;':,.,: 300 mm:  Moss/roots/orgonics ‘ T
Tolol depth: 2,400 mm 300 mm:  Wnite osh
No Permofrost 1,500 mm: Sondy gravet
L (clayey sond) Totol depth: 2,100 mm ]
Permofrost © 1,800 mm depth
JOO mm: Moss/orgonics/peot i
JOO mm: white osh
JOO mm: Strolified dork brown
600 L silts ond block orgonics -
00 Totol depth: 900 mm - 600
Permofrost © 600 mm depth 10
SECTION "1784.100
(NOJIE: Vertical scale exaggeroted 2x horizontal)
! 8 -
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& g h
650 |- 3 ; 7
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. Ll ’\ x /_
Q
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) §
- ;= ==—Permofrost line - -
¥
2
B J g
i
i z
600 - 600 g
10 z
SECTION ' 1754.100 10 (7] 10 20 Jo 40 50 metres %
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' 20 10 0 20 40 60 80 100 metres 5
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CAD FNE: \PROKCI 1783\FIC\AZ? Piol 3cale 1=1]
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CAD JRE: \IRORCI 178\ HC\AZ  $ot scole T~1

KNIGHT PIESOLD LTD. TEST HOLE LOG TEETc;.;ﬁ_O{'rE No.
CONSULTING ENGINEERS | 1 o
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CAD WRE: \PNORCINI78I\FC\AZ  Piot acole 1=}
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TEST HOLE No.

KNIGHT PIESOLD LTD. TEST HOLE LOG T Y-

CAD FULE: \PROKCI\ I78\FIC\AZ  Plal scole I=1
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CAD 1RE: \PHOKCI\ 1780\FIC\AZ  Plot scole 1=1

KNIGHT PIESOLD LTD.

TEST HOLE No.

TEST HOLE LOG 0ES6-1%
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y \
PROJECT____ Caermacy< (appe  Prowec PROJECT NO._ 1734
LOCATION OF TEST HOLE _flank <i1te : GROUND EL.
DATE BEGUN _tc 0.0 (95,  paTe FiNisHED _£eD (3/96 | Loceep By PR, KM 1¢
DRILLING INFORMATION GEOLOGY COMPLETION DETAILS
NOTES s | 2 3 3
Water loss, type ond | 3 gv;n': r~ ~| -
size of hale, drilling | O |gw (& g| & DESCRIPTION COMMENTS Eel 8
method, groundwater | = |2~ |8 "1 & W F
level, etc. g |uE = 3
m W [T %)
A T2~ Z //
2 — R 4 ;
v & 4 —/ 3
Y 12 N1 ] /
He i _ Rotite Gnews / /|
S8 TRBEF oo o I
- il e HERVA
5‘0 7] 32) _,ﬁ\rcc,r.o T4
(c?; C:}_ N ( /2 ‘:le ) N
o A - {]"
I [\ (B R %’ <l ouqn - § -
20 e g N N 3
%;) N ﬂ NN (TPCW\DA\O(\X( (OC/ Cimt st vroar 1A ‘-_
Sl fes{ihp T el
Z - Bietie [-nevd A
5 \_ﬁ”\b \ a9 {aH .
9 ”~ ~
. AN A
(.‘:' e AV . 1 A
? — ~Fr GV\"\UC\‘(C'\\( /7\:
\‘: ’;1 1 on o N /\A- I}
S S FoH | inch dia, PVC 13444 " "
N Shab , 1.5M vt o
d i -1 -. , S{Reen T
'.[, e o1 - ?0\(/\4 L-Oé'—(‘ 6(' N‘,(}!f‘(ﬂ " . P
] £ 1180~ Rtk _
| @ 15 85 |\ bty -
T -1
n @ 7 (J?, J(r[wu el ]
. A 3% .
D wades f.\@*ﬁ'«\ _
ol dr WA 7 j
y ) » Moa 1
fen 1y, 3% -t wATkR i -
foo 15 199 Mo bR 1 ]
- .
n :kl})‘n_‘m ; Hlnq Cuuée(ig, T \
] PjZoﬁ"neRS Rk A\ 7
- TO 13069 m ]




CAD IHE: \PROUCI 174\ FIC\A2  Piot 3cole et
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KNIGHT PIESOLD LTD.
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TEST HOLE No.
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DRILLING INFORMATION GEOLOGY COMPLETION DETAILS
NOTES = Q Q T}
Z lnZ S S
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GROUNDWATER MONITORING WELL

COMPLETION DETAILS

PROJECT:_Carmacks Copper Project

PROJECT NO: 1784

LOCATION: Process Plant Site

N: 29929 E: 30230

HOLE NO: DHI6—117

GROUND ELEV: 766 _m
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-of |'.o
.| o
e Bl —— 298" (7.57 cm) Dio. NO
: core hole

| .— Bentonite chip seal

_/——-—-— Silica sand (#10-20 grode)

d ————— 1" (2.5¢4 cm) Dia. Sch. 40
] PVC screen (flush threaded)

5. k,,—-——,‘-fo/e sloughed




A scole I=]

CAD FUE: \ 1784\ FIG\n.

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

EggXTEI%TN /Cp‘armacks;o /Cotppsqg Project PROJECT NO: 1784
: [Frocess an /e
N: 29964 E:_J30239 HOLE NO: DHIG= 14
COMPLETION DATE: Feb. 710, 1996 GROUND ELEV: 768 m
Stickup Steel protective casing
=.04 m \_" Cement cap
BN\ D;‘Pj” 0 ST .
+ -+ m J'e
g . . .. -;-.. o.+
o 4+ .
S, . '.+' o] |° | —— 7" (254 cm) Dia. Sch. 40
o . .0 + il solid PVC riser (flush
g 4. - e iy threaded)
1% . .0... o . « *
§ L ST
«,° O + t . o .
+ . 11 . 6" (15.24 cm) Dia. hollow
3 S o. |- ?‘/—-— stem auger hole
4 L. Lol B
O+ o+ 0.
< r— 4.6 N I
354 + ‘\+ +1 | - Hole backfilled with dril
2 . 0T tti
Eg.ﬂg%’ IJ ] - +- cuttings
SRES| e “of |70
308 | +o o| |
*8E /N Water level: 7.3 T .
N A, (Feb. 29/96)- X 1. %1t +
+° + 76 +. F o'
Moderately s . ' 7.77 —
weathered . v " .
granod/'or/'[e '\7 . /—2.98 (7.57 Cm) D/a. NO
AW 8.5 core hole
Slightly é// | .— Bentonite chip seal
weathered / ;
 biolite : f |
gneiss %_ 9.45 — F1 Y
Slightly - /-/ 10.2 ala
weathered A.,\ i 51 [
granodiorite h . 10.7 4
\ ;)/ ] [ ——— Silica sand (#10-20 grade)
-7 1B
I oz
< O . . .
1 1t
* N . )}/_/ C‘. ..-‘
AR ) 1234 — =] )
=S f L 17 (254 em) Dia. Ser. 40
Q%Q ’/)/ . - PVC screen (flush threaded)
: / 1387 — bEY] —— Hole sloughed
. o. . ?.046
4.3 EOH 14.33 —
NTS




CAD FILE: |\ 1784\ FIG\no Yol scole 1=1

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROJECT: _Carmacks Copper Project "PROJECT NO: 1784
LOCATION: Process Plant_ Site
COMPLETION DATE: Ffeb. 12, 7996 GROUND ELEV: 769 m
Stickup Steel prptect/'ve casing
=04 m \ Cement cap
0 Depth 0
R m) TR (o
T o MRk
s| >t ol 1l —— 7" (2.5¢ cm) Dia. scn. 40
o ¢t e i 3] solid PVC riser (flush
g + o+ i I threaded)
% o L. ..
S s .91 |.H
% +0 4 ...' | ——— 6" (15.24 cm) Dia. hollow
.%‘ + .+ o. .c.> stem auger hole
A L ..
o S
46 2
a_/ +1 | Hole backfilled with drill
/ﬂ ) .- +“' cuttings
£/ S |
: |
// O
2 /J); 762 — ;| |o2
S . .
S //J 10.63 —
® .
::é aj i g‘,.-——— Bentonite chip seal
< .
D iy 1250 — ] =
3 | ', ——— 298" (7.57 cm) Dio. MO
g . /_/ SR core hole
g ). ]
N /f// 1k
S . WAL oo
< L } [de—— Silica sond (#10-20 grade)
7 il
. /f Water level: 14.30
. )’/ (Feb. 29/96) _ X 1T
i/ 14.78 — J_* .
/K N Ad— 7" (254 c¢m) Dia. Sch. 40
/./ ; - PVC screen (flush threaded)
J); 16.31— BELd ———— Hole sloughed
16.76 EOH 16.76 — =02
NTS




CAD FRE: \1784\FKh...

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL

COMPLETION DETAILS

PROJECT: _Carmacks Copper Project

LOCATION: Heap Leach Pad Site
N: 30755
COMPLETION DATE: Feb. 1/, 1996

E: 29835

PROJECT NO: 1784
HOLE NO: MWI6-A
GROUND ELEV:_ 867 m

. scale 1=1

, WA
Silty gravely o- +
. SAND +. 0
R
§
<
3
Q

Steel protective casing

Cement cap

Ve 7 3/8" (18.73 cm) Dia. hole

Stickup
=06m \J
0 Depth 0 <7
(m) o, o
5.2 e
. O L’
| STANDPIPE A —1:
+ (@)
Ml b
ol b+
nyaigse
oJH (o)
.
fod | B-
o o .+
+H Il -
. o ‘
o ... + .
o] °
A0 T -
e '+
+1 i |
7.0 — L, b
J20—H| I k
34.44 — [
42.67 —
45 72 h— E:E :

49.65 —

Water /evel: 60.6
(Feb. 29/96) —X—

80.16 — el &
81.69 — [ K

8839 — |-

91.44

EOH 91.44 — =

— STANDPIPE 4,

2" (5.08 cm) Dia. Sch. 40
solid PVC riser (flush
threaded)

Hole backfilled with drill
cuttings

A — End of casing

Bentonite chip seal

5 1/2” (13.97 cm) Dia. hole
Silica sand (#10-20 grade)

2" (5.08 ¢m) Dia. Sch. 40
PVC screen (flush threaded)

Bentonite chip seal

Hole backfilled with drill
cuttings

Bentonite chip seal

Silica sand (#10-20 grade)

2" (5.08 ¢cm) Dia. Sch. 40
PVC screen (flush threaded)




CAD FRE: \ 1789\ FIG\AG . .o scole 1=1

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROJECT: _Carmacks Copper Project

LOCATION: Heap Leach Pad Site

N: 30470

E: 29974

COMPLETION DATE: Feb. 18, 1996

PROJECT NO: 1784
HOLE NO: MWI6-58
GROUND ELEV: E33

Stickup
= 03 m

Steel protective casing

Cement cap

Silty sand TR o 04(9,0{/7 o ~STR]
and gravel 0’4+ .0 37 m o, °
e N
+ |
ol |.7°| —— 2" (5.08 cm) Dia. Sch. 40
i 3] solid PVC riser (flush
A I threaded)
o [LH
T | ol—— 7 3/8" (18.73 cm) Dia. hole
o. |- '
) ! +..|
e
.. '.+
+1 1. - Hole backfilled with drill
_*‘_"' cuttings
.z O ‘o
Water lever: 41.60 [t |
(Feb. 29/96) X 1. || 7]
+.| o
5 700 — S0 |10F
‘g O .:/———— 5 1/2" (1397 em) Dia. hole
3 11,
|0
g
q 1.
H, (O
72.00 — g ﬁ | _—— Bentonite chip seal
/7340 — r k.
¥
3 _/——- Silica sand (#10-20 grade)
K
88.39 — [}
‘Ad ——— 2% (5.08 cm) Dia. Sch. 40
.—':‘L.: PVC screen (flush threaded)
91.44 EOH 91.44 — LEL
NTS




CAD FRE: \1784\FIG\As . ol scole }=)

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROJECT: _Carmacks Copper Project

LOCATION: Heap Leach Pad Site

N:_J0094 _  E:

J0382

COMPLETION DATE: feb. 26, 7996

PROJECT NO: 1784
HOLE NO: MWI6—-C
GROUND ELEV: /755 m

Stickup
= 04 m

Steel protective casing

Cement cap

NN SR /o .
+ . + Y o
-0 Y O
° 5" + 1 " )
. - O .o| |. L ———2" (5.08 cm) Dia. Sch. 40
c L. i L3 solid PVC riser (flush
3 o+ K I threaded)
N ‘.. 0 cof fe
> o. .- Lo |-
R+ . + . .* .
g * . o] + * . ” .
R S 1 ole—m"7 3/¢" (18.73 cm) Dia. hole
N 5 ANE
I : .
S .. 1 H
174
o . . + o o
al o [o-
U\) . o . o .+ . . .
o -7, +° . Hole backfilled with drill
+ ] I cuttings
L (e Y i ... +
0" ° ‘o . ©
) . .+.. -;-.. R .
— 29.4 11
HH=IH : o . -{..- End of casing
+.| lo 4 f
Jo.4s — 57| |9
Water level: 40.30 ol |.
(Feb. 29/96) _ X |7I_l"
H 1o
A 1
o |.
T+ ? e 5 1/2" (1397 cm) Dia. hole
N .
§ H-
3 H |
Q 4 1
of |-
A
59.95 ; g r,,-——— Bentonite chip seal
4328 — [
1_,..—-——-— Sitica sand (#10-20 grade)
46.9¢4 — —= 2" (5.08 cm) Dia. Sch. 40
X _—_'r-———— . cm) Dia. Sch.
R e PVC screen (flush threaded)
49.49 EOH 49.99 — b=t

NTS




CAD FUE: \ 1784\F1G\n.v . ol scole I=]

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROJECT: _Carmacks Copper Project

PROJECT NO: 1784

LOCATION: Heap Leach Pad Site

N: 29875 E:

J0605

| COMPLETION DATE: Feb. 27, 1996

HOLE NO: MWI6 -

GROUND ELEV: /17 m

TR 0 Depth O ~S7 ]
Silt and sond (rf]}

Steel protective casing

Cement cap

O UNLE
some gravel y  4°q. 37 L L
+ ! ' )
R . + ol |." ' L——2" (5.08 cm) Dio. Sch. 40
3 .t i e} solid PYC riser (flush
@ e *T, 4. threaded)
R|OT4 I
N of |.+
-3) : + Water level: 12.30 NEE
o (Feb. 29/96) - X 4; =1 ole——7 374" (1873 cm) Dia. hote
P 15.2 . .
Sit and sand| °.T. . + T
some gravel +.0 o {°.
| . "t H
O 22.0 +1 | Hole backfilled with dril
Sift and sand| . + AP I P cuttings
L+ Sl o
TR 27 2L
TN ol |
S Ol Lt End of casing
~ D
Q +.| |o° .
30.5 30.48 — . o
THH=NT : Nl
f o
SO
9 1.
-’.- ?__/———-— 5 1/2" (1397 cm) Dio. hole
3 10
3 |
Q o |-
28.65 — Iy u ) )
E § | o.— Bentonite chip seal
31.70 — B B
.|, ———— Silica sand (#10-20 grade)
38.10 — [ . _
_ L —— 2" (5.08 cm) Dia. Sch. 40
= PVC screen (flush threaded)
49.49 EOH 41.15 — b=k
NTS




¢ scole I=]

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL

COMPLETION DETAILS

PROJECT: _Carmacks Copper Project

LOCATION: Heap Leach Pad Site

N: _ 30300 E:_295827

PROJECT NO: 1784

HOLE NO: MWI6—£

CAD FUE: \1780\F%,.

COMPLETION DATE: Feb. 17, 1996 GROUND ELEV:___ 831 m
Stickup Steel protective casing
= 045 m

Lcan

Silty SAND 7N
some grave/ '+o +

T 2-0-4.0

Bedrock

91.44

\:\L_

0 Depth 0O
SR eolh 0 ~STRR7 ]

Cement cap

e o o.
|3
o) L ———2" (5.08 cm) Dig. Sch. 40
i ] solid PVC riser (flush
R + . threaded)
of L4
|- —— 7 374" (1873 cm) Dia. hole
o.l |- ‘
S
o o]
+ | Hole backfilled with drill
S B cuttings
o0 LT
o |.°
+.¢ .' .
o N I x End of. casing
+. . i
701— 9 |G-
ol |-
' |ole—5 1/2" (1397 cm) Dia. hole
JOH
o 1.
Water level: 53.30 o
(Feb. 29/96) X |.I|.
|1 H
1 o
H -
of |-
3 jH
72.54 E % | . — Bentonite chip seal
7620 — B H
:: _‘.:"___,___ Sitica sand (F10-20 grade)
88.39 — [ -}
X (S 2" (508 cm) Dia. Sch. 40
'.:E:t_ . PVC screen (flush threaded)
91 44 — ks
NTS




CAD FULE: \1780\FIG\A1Z ~sot scole 1=1

KNIGHT PIESOLD LTD.

GROUNDWATER MONITORING WELL

CONSULTING ENGINEERS COMPLETION DETA“_S
PROJECT: f/armabks gogpgrsf’(m/éct PROJECT NO: 1784
LOCATION: Heap Leach FPad Site ) _

N:_ 37745 _ E:_30185 HOLE NO: MWI6—F
COMPLETION DATE: Feb. 20, 1996 GROUND ELEV:___ 785 m

Stickup Steel protective cosing
=03 m

Cement cap

0 Depth O
SRR (m) G o
S 8 O
S| HEE
?“’ +o o .0 ‘/J/——-— 2" (5.08 em) Dia. Sch. 40
S § +° T i G solid PVC riser (flush
“ 3 Sy e £ threaded)
— 9.1 R I
o+ of |+
+ - I P
. . + + J; | | ole—"—7 34" (1873 cm) Dia. hole
IS -+ . . >
Q . * . H-
: + . + o +H o. .
S C+ . o |°-
g . . . .+
: + - +° . Hole backfilled with drill
N .t Y I cuttings
0 .+ Water level: 713.40 +
+ . (Feb. 29/96) _X— 1|1 o
+ - .+ +.o. ..-;-
. + M :
’ O -0 45.7 . '.°
Gravel 05% +.] o
[ e 46.0 . ..
S + . + 0. .. M
g + . L . . .. +
& R o . 4] .(')
g T S
S| *t-+ A L
: . :{- . +° o4
) + -+ + -
cF - s
T . T 54.9 + .0
-o. .. .
. 56.69 — ksl b
E ) % %ﬁ‘/——'ﬁenwnite chip seal
g
@ 5791 — [ B
§ o\ ————Silica sond (#10-20 grade)
Q « o .'o.
59.44 — |- 0
Ll HAaed—— 2" (5.08 cm) Dia. Sch. 40
. . ==‘:ﬂ PVC screen (flush threaded)
62.48 EOH 62.48 — ==




Jol scole =1

CAD FRLE: \ 1784\F1G\..

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

COM

GROUNDWATER MONITORING WELL

PROJECT: _Carmacks Copper Project

LOCATION: Waste Rock Storage Area
N: 37404 E:

31371

COMPLETION DATE: feb. 22, 1996

PLETION DETAILS
PROJECT NO: 1784
HOLE NO: MWIE~/

GROUND ELEV: 715 m

Silty sand and grave/

Bedrock

+ .n .+ a s o
r.r0 e +
ol e | . :
. 0. .ol .0 2" (5.08 cm) Dia. Sch. 40
.. i Lol r’_ solid PVC riser (flush
o- + B £ threaded)
‘. .0 5 I
o. .- .9l |-+
. . + o- o ® . ..
o0 e ‘ole—— 7 34" (18.73 cm) Dia. hole
+. o Water level: 18.50 ?’ .
Lo (Feb. 29/96) X | :|_t+ |
o +° . H o
e : o |7
. .0 .. " H . ' .
o -, +° . Hole backfilled with drill
+ v S I e cuttings
« * o . " o. . +
0" ° ‘o] |'©
. +. -;-.. . .
o 44.2 o I
=R : o} . .*: £End of casing
+| lod _F
24.20 — 57| |°H
o [-
H o
i I N
o L]
M ——5 12" (1397 cm) Dia. hole
+
o
1 I
o
4724 — 5 . .
; g | .—— Bentonite chip seal
49.68 — B4 M
v, —— Silica sand (§#10~20 grade)
51.82 — [ 1= y ,
13l 2" (5.08 cn) Dia. Sch. 40
=y PVC screen (flush threaded)
54.86 EOH 54.86 — L=t
NTS

Steel protective casing

Cement cap




KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROJECT: _Carmacks Copper Project

PROJECT NO: 1784

LOCATION: Waste Rock Storage Area

N:_ 7135417 E:_J30655

COMPLETION DATE: feb. 26, 71996

HOLE NO: MW96 -G

GROUND ELEV: 777 m

.« scole 1=1

CAD FRE: \1784\F16,. .

Stickup

=03 m

\:r__

Steel protective casing

Cement cap

7 0 Depth 0
Y + (m) o, of
L eo : + +
o - J 1
.- 0, .ol |l ——2" (508 cm) Dia. Sch. 40
* . i L] solid PVC riser (flush
E’ 0. + e + . threaded)
> o. .- O .+
*g . 4 - .. .
" . o] * . ” -
~: PR -;° ‘ol 7 3/4" (1873 em) Dia. hole
N ° . .
S .. .
@ [e] +° « -H P’- *
N . . {0.
= -t o .
3 : R
0.9, +1 | Hole backfilled with drill
4o Y I cuttings
L] . o * ] .. - +
0" * “of |70
. + . -;-.. . .
= 16.8 N I A
T il B an End of casing
+. ° f
2438 — | |5
ol |-
H |o
Water level: 46.20 || |4
(Feb. 29/96) X lo|_{
-i.- ?_./——-—— 5 1/2" (13.97 cm) Dia. hole
% . 0
g 115
AS) . g
3 41|
55.78 — &g
| .— Bentonite chip seal
60.66 — B E
_". T_————-——— Silica sand (#10-20 grode)
71.63 — -1
N\ Jd— 2" (508 cm) Dia. Sch. 40
E;m PVC screen (flush threaded)
74.68 EOH 74.68 — ==+
NTS




s scole $=%

CAD FRE: \1784\Fn

KNIGHT PIESOLD LTD.

GROUNDWATER MONITORING WELL

CONSULTING ENGINEERS COMPLETION DETAILS

PROJUECT: _Carmacks Copper Project

{ LOCATION: Waste Rock Storage Area

N: 31670 E. 30975
COMPLETION DATE: Feb. 29, 1996

PROJECT NO: 1784

HOLE NO: MWI6-H

GROUND ELEV:____ 738 m

Stickup
=03 m {

Steel protective casing

Cement cap

0 Depth 0
\Y/x(‘(/ (m) N7 2
+ o+ 2.
-0 c. +
5" C ERE . .
- 0.0 ol | —2" (5.08 ecm) Dia. Sch. 40
. . i L] solid PYC riser (flush
3 o + B threaded)
N ‘. .0 el b
& o. .- ol |.+
R Lt Water level: 16.90 | | |-,
S + "o (Feb. 29/96) - X " -|_| ol 7 (18.73 e¢m) Dia. hole
‘b o o.[7] '
S .. .-i- ull
o - . ..
D RS o |°-
- 3 Lt . o
o-°. +| |- Hole backfilled with drill
+° Y I cuttings
.0 - +
) . l. ° ° o
o, +. J8.10 — | .——— Bentonite chip seal
=S S 5962 — End of casing
42.67 — L4 | _f
N5 1/2° (1397 cm) Dia. hole
E’ '...
S K
& %
1_/—— Silica sand (#10-20 grade)
..4
52.12 — [+
13— 2" (5.08 cm) Dia. Sch. 40
- PYC screen (flush threaded)
55.17 €0 74,68 — LEL:
NTS




KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROJECT: _Carmacks Copper Project

LOCATION: Open Fit

N:_ 30935

E. 30390

'COMPLETION DATE: feb. 26, 1996

PROJECT NO: 1764
HOLE NO: MWIE—J
GROUND ELEV: _ 846 m

A scole 1=}

CAD FULE: \ 1784\ FlG\nieo.

Steel protective casing

Stickup
= 055 m\:[ Cement cap
Sand and 0 0
gravel some T VR beoth 0 —or7 T & .
silt 0.+4:0, 0.9 (m) 0! 1 0
Broken e 2 Sl
X T
bedrock HL_?‘- 27 Jo|l I° L—2" (5.08 cm) Dia. Sch. 40
M= ' + il solid PVC riser (flush
, B Y threaded)
o .| |.-
o) for
: . o | 7 3/8” (18.73 cm) Dia. hole
-;_ +...
ol [°:
ol 72 Hole backfiled with dril
S B et cuttings
..,. +
‘of [.©
| ]
et I s End of casing
0. iy i
700 — 511 [
J f
3 | lole———15 1/2" (13.97 cm) Dia. hote
Q " .'
N
.c .
o
H |
o I
76.40 — ; g | ,——— Bentonite chip seal
71 64 - o of e o
__...——-—— Silica sand (#10-20 grade)
8748 — [ ) _
3 ———— 2" (5.08 cm) Dio. Sch. 40
:'EE:. PVC screen (flush threaded)
, 90.53 — Fyuud] — Broken PVC pieces
91.44 FoH 91.44 — LN Dry well (Feb. 26/96)

NTS




ol scale l={

CAD FRE: | 1784\ FIG....

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROJECT: _Carmacks Copper Project

| LOCATION: Open Pt

N:_J0515

E: J0545

COMPLETION DATE: Feb. 28, 1996

PROJECT NO: 1764
HOLE NO: MWIE6—K
GROUND ELEV: 849 m

Steel protective casing

Stickup _
=03 m \4 Cement cap
Sand and 4
gravel some T VR ¢ 0epth 0 G| 2 ,
silt o040, ; (m) 20 o
MR R I . .
Weathered GEZTT T+
- o- ..
bedrock ,c—?«_ 26 Jol |9 | —— 2" (5.08 cm) Dia. Sch. 40
= + mill solid PVC riser (flush
AT o threaded)
o .| |-
2 . H
..O_ o-
Rk o"/—,——- 7 3/8" (18.73 cm) Dia. hole
o |- :
- +...
'04.' o,
o 172 Hole backfilled with dril
RN +‘f’ cuttings
ol |10
| |-
i I M —— £nd of casing
B o. o .
7.00 — - —
o f
: |k
Q + a5 1/2” (13.97 cm) Dia. hole
4 fo
‘o .
bl |,
H |
o| [
76.90 — ; % | ., — Bentonite chip seal
8020 — B B
,:-__/—- Silica sand (#10-20 grade)
89.92 — '+
BEld—2" (508 cm) Dio. Sch. 40
aER PVC screen (flush threaded)
' 92.96 EOH 92.96 — LE Dry well (Feb. 29/96)

NTS




Knight Piésold Ltd.

CONSULTING ENGINEERS

APPENDIX A4
PIEZOMETER RECORD SHEETS

DH96-11, 12, 14, 15
MW9%6-A TOK

Association Assaciation

of Consulting des Ingénieurs-
Engineers Conseils

of Canada du Canada



Knight Piesold Ltd, PIEZOMETER RECORD SHEET

CONSULTING ENGINEERS

w PPER N ¥ D
CARMACKS COPPER PROJECT
PIEZOMETER NUMBER . ' DH96-11
PIEZOMETER LOCATION PROCESS PLANT SITE
SURVEY LOCATION (m) . 29929 N 30230E
GROUND ELEVATION (m) 766
DATE OF INSTALLATION 14-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 10.1
BOTTOM OF WELL COMPLETION INTERVAL (m) 15.2
WELL COMPLETION INTERVAL (m) 52
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER 1 inch (2.54 cm) diameter SCH 40 PVC
PIEZOMETER READINGS AND STATUS
J:\JOB\DATA\1784SITEDATA\PIEZOM\PIEZOS . XLS ’ 26-Apr-96 8:54
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION
(feet) (meters) (meters)

15-Feb-96 | 2:30 PM 49.5 15.1 751.2 No groundwater was intersected.

16-Feb-96 | 4:00 PM DW The water level measurements were

17-Feb-96 | 9:30 AM DW monitoring drilling induced water.

19-Feb-96 | 8:30 AM DW

20-Feb-96 | 2:30 PM DW DW =DRY WELL

21-Feb-96 | 11:00 AM DW




Knight Piesold Ltd. PIEZOMETER RECORD SHEET

CONSULTING ENGINEERS

w N DIN D
CARMACKS COPPER PROJECT

PIEZOMETER NUMBER DH96-12
PIEZOMETER LOCATION ) PROCESS PLANT SITE
SURVEY LOCATION (m) 29953 N 30267E
GROUND ELEVATION (m) 769
DATE OF INSTALLATION - 13-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 14.3
BOTTOM OF WELL COMPLETION INTERVAL (m) 18.4
WELL COMPLETION INTERVAL (m) 4.1
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER | inch (2.54 cm) diameter SCH 40 PVC

PIEZOMETER READINGS AND STATUS

J:JOB\DATA\ 78\SITEDATA\PIEZOM\PIEZOS . XLS . 26-Apr-96 8:54
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PYC ELEVATION
(feet) (meters) (meters)
14-Feb-96 DW DW =DRY WELL
15-Feb-96 DW
16-Feb-96 DW
17-Feb-96 ’ DW
19-Feb-96 DW
20-Feb-96 DW

21-Feb-96 DW




Knight Piesold Ltd. PIEZOMETER RECORD SHEET

CONSLLTING ENGINEERS

WESTERN R HOLDINGS LIMITED
CARMACKS COPPER PROJECT.
PIEZOMETER NUMBER DH96-14
PIEZOMETER LOCATION ’ PROCESS PLANT SITE
SURVEY LOCATION (m) 29964 N 30239 E
- GROUND ELEVATION (m) 768
DATE OF INSTALLATION 10-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 9.5
BOTTOM OF WELL COMPLETION INTERVAL (m) 14.3
WELL COMPLETION INTERVAL (m) 4.9
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER 1 inch (2.54 cm) diameter SCH 40 PVC
EADI D
IJOB\DATAM 78WSITEDATA\PIEZOM\PIEZOS . XLS ' 26-Apr-96 8:54
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION
(feet) (meters) (meters)
11-Feb-96 | 5:30 PM 16.4 5.0 763.3 No groundwater was intersected.
12-Feb-96 | 2:30 PM 17.4 5.3 763.0 The water level measurements were
13-Feb-96 | 6:30 PM 17.1 5.2 763.1 monitoring drilling induced water.
14-Feb-96 | - 3:00 PM 17.9 5.5 762.8
15-Feb-96 | 2:30 PM 18.7 5.7 762.6
18-Feb-96 | 9:30 AM 20.7 6.3 762.0
19-Feb-96 | 8:30 AM 21.7 6.6 761.7
20-Feb-96 | 2:30 PM 22.6 6.9 761.4
21-Feb-96 { 11:00 AM 23.6 7.2 761.1
22-Feb-96 | 11:00 AM 24.0 7.3 761.0

23-Feb-96 | 11:00 AM 24.0 7.3 761.0




Knight Piesold Ltd. PIEZOMETER RECORD SHEET

CONSULTING ENGINEERS

W N P HOLDI MIT
CARMACKS COPPER PROJECT

PIEZOMETER NUMBER . DH96-15
PIEZOMETER LOCATION PROCESS PLANT SITE
SURVEY LOCATION (m) 29982 N 30241 E
GROUND ELEVATION (m) 769
DATE OF INSTALLATION 12-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 12.5
BOTTOM OF WELL COMPLETION INTERVAL (m) 16.8
WELL COMPLETION INTERVAL (m) 43
PIEZOMETER STICKUP ABOVE GROUND (m) 03
SIZE OF PIEZOMETER 1 inch (2.54 cm) diameter SCH 40 PVC

RIEZOMETER READINGS AND STATUS

J:\JOB\DATA\l 781\SITEDATA\PIEZOM\PIEZOS.XLS 26-Apr-96 8:54
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)
13-Feb-96 | 6:30 PM 35.1 10.7 758.6 No groundwater was intersected.
14-Feb-96 | 3:00 PM 372 11.4 758.0 The water level measurements were
15-Feb-96 | 2:30PM | . 38.1 11.6 757.7 monitoring drilling induced water.
16-Feb-96 | 4:00 PM 43.0 13.1 756.2 '
18-Feb-96 | 9:30 AM 433 13.2 756.1
19-Feb-96 | 8:30 AM 443 13.5 755.8
20-Feb-96 | 2:30 PM 45.6 13.9 755.4
21-Feb-96 | 11:00 AM 46.9 14.3 755.0

23-Feb-96 | 11:00 AM 46.9 14.3 755.0




Knight Piesold Ltd. PIEZOMETER RECORD SHEET

CONSULTING ENGINEERS

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT.
PIEZOMETER NUMBER - MW96-A1
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m) 30755 N 29835 E
GROUND ELEVATION (m) 861
DATE OF INSTALLATION . 17-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 344
BOTTOM OF WELL COMPLETION INTERVAL (m) 45.7
WELL COMPLETION INTERVAL (m) 11.3
PIEZOMETER STICKUP ABOVE GROUND (m) 0.6
SIZE OF PIEZOMETER ' , 2 inch (5.08 cm) diameter SCH 40 PVC
JJOB\DATA\ 784\SITEDATA\PIEZOM\PIEZOS . XLS 25-Apr-96 13:49
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION
(feet) (meters) (meters)

18-Feb-96 | 9:00 AM DW DW = Dry Well

19-Feb-96 | 9:00 AM DW '

20-Feb-96 | 2:00 PM DW

21-Feb-96 | 11:00 AM DW

23-Feb-96 | 11:00 AM DW

27-Feb-96 | 6:00 PM ‘DWW

29-Feb-96 | 3:00 PM DW

3-Mar-96 | 11:30 AM 149.6 45.4 816.2




Knight Piesold Ltd. PIEZOMETER RECORD SHEET

CONSULTING ENGINEERS

WESTERN COPPER HOLDINGS LIMITED

CARMACKS COPPER PROJECT
PIEZOMETER NUMBER . © MW96-A2
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m) 30755 N 29835 E
GROUND ELEVATION (mn) 861
DATE OF INSTALLATION 17-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 81.7
BOTTOM OF WELL COMPLETION INTERVAL (m) 914
WELL COMPLETION INTERVAL (m) 9.7
PIEZOMETER STICKUP ABOVE GROUND (m) 0.6
SIZE OF PIEZOMETER 2 inch (5.08cm) diameter SCH 40 PVC

RIEZOMETER READINGS AND STATUS

J\JOB\DATAM 784\SITEDATA\PIEZOM\PIEZOS.XLS 25-Apr-96 13:35
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PYC ELEVATION

(feet) {meters) (meters)
18-Feb-96 | 9:00 AM DW DW = Dry Well
19-Feb-96 | 9:00 AM 218.5 66.6 795.0
20-Feb-96 | 2:00 PM 194.9 59.4 802.2
21-Feb-96 | 11:00 AM 198.2 60.4 801.2
23-Feb-96 | 11:00 AM 198.2 60.4 801.2
27-Feb-96 | 6:00 PM 198.8 60.6 801.0
29-Feb-96 | 3:00 PM 198.8 60.6 801.0

3-Mar-96 | 11:00 AM 198.8 60.6 801.0




Knight Piesold Ltd. PIEZOMETER RECORD SHEET

CONSULTING ENGINEERS

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

PIEZOMETER NUMBER - MW96-B
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m) 30470 N 29974 E
GROUND ELEVATION (m) 833
DATE OF INSTALLATION 18-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 73.4
BOTTOM OF WELL COMPLETION INTERVAL (m) 91.4
WELL COMPLETION INTERVAL (m) 18.0
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER 2 inch (5.08cm) diameter SCH 40 PVC

PIEZOMETER READINGS AND STATUS

J\JOB\DATA\178\SITEDATA\PIEZOM\PIEZOS.XLS 25-Apr-96 13:35
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)
19-Feb-96 | 9:30 AM 144.4 44.0 789.3
20-Feb-96 | 2:00 PM 135.5 413 792.0
23-Feb-96 | 11:00 AM 135.5 41.3 792.0
27-Feb-96 | 11:00 AM 136.2 41.5 791.8
29-Feb-96 | 3:10 AM 136.5 41.6 791.7

3-Mar-96 | 12:00 PM 136.5 41.6 791.7




Knight Piesold Ltd.
CONSULTING ENGINEERS

PIEZOMETER RECORD SHEET

W N

PIEZOMETER NUMBER

PIEZOMETER LOCATION

SURVEY LOCATION (m)

GROUND ELEVATION (m)

DATE OF INSTALLATION

TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m)
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m)
SIZE OF PIEZOMETER

BIEZOMETER READINGS AND STATUS

J:\JOB\DATA\ 78N\SITEDATA\PIEZOM\PIEZOS . XLS

MW96-C

HEAP LEACH PAD SITE

30095 N 30385E

755

26-Feb-96

43.3

50.0

6.7

0.4

2 inch (5.08cm) diameter SCH 40 PVC

25-Apr-96 13:35
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION '
(feet) (meters) (meters)
27-Feb-96 | 3:00 PM 1319 40.2 715.2
29-Feb-96 | 3:30 PM 132.2 40.3 715.1
3-Mar-96 | 2:00 PM 132.2 40.3 715.1




Knight Piesold Ltd.
CONSULTING ENGINEERS ‘

PIEZOMETER RECORD SHEET

W N

PIEZOMETER NUMBER

PIEZOMETER LOCATION

SURVEY LOCATION (m)

GROUND ELEVATION (m)

DATE OF INSTALLATION

WELL COMPLETION INTERVAL (m)

WELL COMPLETION INTERVAL (m)

WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m)
SIZE OF PIEZOMETER

' PIEZOMETER READINGS AND STATUS

J:\JOB\DATA\1784\SITEDATA\PIEZOM\PIEZOS.XLS

MW96-D

HEAP LEACH PAD SITE .

29875 N 30605 E

717

27-Feb-96

31.7

41.2

9.5

0.3

2 inch (5.08 cm) diameter SCH 40 PVC

25-Apr-96 13:35
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION
(feet) {meters) (meters)
27-Feb-96 | 2:00 PM 40.0 12.2 705.1
29-Feb-96 | 3:00 PM 40.4 12.3 705.0
3-Mar-96 3:20PM 40.7 12.4 704.9




Knight Piesold Ltd, PIEZOMETER RECORD SHEET

CONSULTING ENGINEERS

W N PPER D
CARMACKS COPPER PROJECT
PIEZOMETER NUMBER . MWO96-E
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m) 30300 N 29827E
GROUND ELEVATION (m) 831
DATE OF INSTALLATION 17-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 76.2
BOTTOM OF WELL COMPLETION INTERVAL (m) 91.4
WELL COMPLETION INTERVAL (m) 15.2
PIEZOMETER STICKUP ABOVE GROUND (m) 0.45
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter SCH 40 PVC
PIEZOMETER READINGS AND STATUS
J:\JOB\DATA\\ 780\SITEDATA\PIEZOM\PIEZOS.XLS 25-Apr-96 13:35
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION
(feet) (meters) (meters)

19-Feb-96 | 9:00 AM 174.9 53.3 778.2

20-Feb-96 | 2:00 PM 173.2 52.8 778.7

23-Feb-96 | 11:00 AM 174.9 53.3 778.2

27-Feb-96 | 3:00 PM 174.9 53.3 778.2

29-Feb-96 | 11:45 AM 175.2 53.4 778.1




Knight Piesold Ltd.
CONSULTING ENGINEERS

PIEZOMETER RECORD SHEET

H IMI

CARMACKS COPPER PROJECT.
PIEZOMETER NUMBER MW96-F
PIEZOMETER LOCATION WASTE ROCK STORAGE AREA
SURVEY LOCATION (m) 31745N 30185E
GROUND ELEVATION (m) 785
DATE OF INSTALLATION 20-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 57.9
BOTTOM OF WELL COMPLETION INTERVAL (m) 62.5
WELL COMPLETION INTERVAL (m) 4.6
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3

SIZE OF PIEZOMETER

2 inch (5.08 cm) diameter SCH 40 PVC

PIEZOMETER READINGS AND STATUS

JAJOB\DATA\784\SITEDATA\PIEZOM\PIEZOS. XLS 25-Apr-96 13:35
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)
20-Feb-96 | 2:30 PM 36.1 11.0 774.3
22-Feb-96 | 10:30 AM 446 13.6 7717
27-Feb-96 | 4:00 PM 44.0 134 7719
29-Feb-96 | 3:00 PM 440 13.4 771.9
3-Mar-96 | 9:00 AM 44.0 7719

13.4




Knight Piesold Ltd.
CONSULTING ENGINEERS

' PIEZOMETER RECORD SHEET

W R
CARMACKS COPPER PROJECT
PIEZOMETER NUMBER MW96-G
PIEZOMETER LOCATION WASTE ROCK STORAGE AREA
SURVEY LOCATION (m) 31341 N 30655E
GROUND ELEVATION (m) 777
DATE OF INSTALLATION 25-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 60.7
BOTTOM OF WELL COMPLETION INTERVAL (m) 74.7
WELL COMPLETION INTERVAL (m) 14.0
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter SCH 40 PVC
PIEZOMETER READINGS AND STATUS
J:JOB\DATA 78$\SITEDATA\PIEZOM\PIEZOS. . XLS 25-Apr-96 13:3§
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION
(feet) (meters) (meters)

27-Feb-96 | 4:00 PM SLUSH SLUSH - NO READING

29-Feb-96 { 2:00 PM 1516 46.2 731.1

3-Mar-96 | 10:30 AM | . 158.8 48.4 728.9




Knight Piesold Ltd,

CONSULTING ENGINEERS

PIEZOMETER RECORD SHEET

w N N I
CARMACKS COPPER PROJECT
PIEZOMETER NUMBER MW96-H
PIEZOMETER LOCATION WASTE ROCK STORAGE AREA
SURVEY LOCATION (m) 31670 N 30975 E
GROUND ELEVATION (m) 738
DATE OF INSTALLATION 24-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 39.6
BOTTOM OF WELL COMPLETION INTERVAL (m) 55.2
WELL COMPLETION INTERVAL (m) 15.6
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter SCH 40 PVC
PIEZOMETER READINGS AND STATUS
1:\JOB\DATA\1784\SITEDATA\PIEZOM\PIEZOS. XLS 25-Apr-96 13:35
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION
(feet) (meters) (meters)

27-Feb-96 | 3:30 PM 55.4 16.9 721.4

29-Feb-96 | 3:15PM 554 16.9 7214

3-Mar-96 | 9:30 AM 55.4 16.9 721.4




Knight Piesold Ltd,
CONSULTING ENGINEERS

PIEZOMETER RECORD SHEET

w N DI L
CARMACKS COPPER PROJECT

PIEZOMETER NUMBER MW96-1
PIEZOMETER LOCATION WASTE ROCK STORAGE AREA
SURVEY LOCATION (m) 31404 N 31371E
GROUND ELEVATION (m) 715
DATE OF INSTALLATION 22-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 49.7
BOTTOM OF WELL COMPLETION INTERVAL (m) 54.9
WELL COMPLETION INTERVAL (m) 5.2
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3

SIZE OF PIEZOMETER

PIEZOMETER READINGS AND STATUS

2 inch (5.08 cm) diameter SCH 40 PVC

J:\JOB\DATA\I 784\SITEDATA\PIEZOM\PIEZOS. XLS 25-Apr-96 13:3§
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION
(feet) (meters) (meters)
23-Feb-96 - SLUSH
27-Feb-96 - SLUSH
29-Feb-96 . 59.1 18.0 697.3 SLUSH
3-Mar-96 | 10:00 AM 59.1 18.0 697.3 SLUSH




Knight Piesold Ltd. PIEZOMETER RECORD SHEET

CONSULTING ENGINEERS
w N DI D
CARMACKS COPPER PROJECT
PIEZOMETER NUMBER . MW96-J
PIEZOMETER LOCATION OPEN PIT
SURVEY LOCATION (m) 30935 N 30390 E
GROUND ELEVATION (m) 846
DATE OF INSTALLATION 26-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 78.6
BOTTOM OF WELL COMPLETION INTERVAL (m) 90.5
WELL COMPLETION INTERVAL (m) 119
PIEZOMETER STICKUP ABOVE GROUND (m) 0.55
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter SCH 40 PVC
PIEZOMETER READINGS AND STATUS
J:\JOB\DATA\1784\SITEDATA\PIEZOM\PIEZOS.XLS 25-Apr-96 13:35
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION :
(feet) (meters) (meters)
29-Feb-96 DRY WELL

3-Mar-96 DRY WELL




Knight Piesold Ltd. PIEZOMETER RECORD SHEET

CONSULTING ENGINEERS
W N E
CARMACKS COPPER PROJECT
PIEZOMETER NUMBER - MW96-K
PIEZOMETER LOCATION OPEN PIT
SURVEY LOCATION (m) 30515N 30545E
GROUND ELEVATION (m) 849
DATE OF INSTALLATION 29-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) ‘ 76.9
BOTTOM OF WELL COMPLETION INTERVAL (m) 93.0
WELL COMPLETION INTERVAL (m) 16.1
PIEZOMETER STICKUP ABOVE GROUND (m) 03
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter SCH 40 PVC
PIEZOMETER READINGS AND STATUS
JJOB\DATA\I 78N\SITEDATA\PIEZOM\PIEZOS. XLS 25-Apr-96 1335
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION :
(feet) (meters) (meters)
29-Feb-96 DRY WELL

3-Mar-96 DRY WELL
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Knight Piesold Ltd. THERMISTOR RECORD SHEET
CONSULTING ENGINEERS
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
SUMMARY OF TEMPERATURE. MEASUREMENTS
THERMISTOR NUMBER Th-1
LOCATION Drill Hole RC92-7
31230 N 30180 E (scaled)
vertical hole
INSTALLATION DATE Sept. 07, 1992
J:JOB\DATA\784\SITEDATA\THERMIST\TH-1.XLS 26-Apr-96 11:08
| cHANNEL# | 1 2 3 4 5 3 7 8 9 | 10 {
[ DEPTH (8 0 7 9 | 1 | 13 ] 17 ] 20 25 ) 45 | 65 ||
{{ DEPTH@m) | 000 | 213 | 2.74 | 335 | 3.96 [ 518 | 6.10 | 7.62 [ 13.72 | 19.81 |
DATE TEMPERATURE READING (degrees C)
) CHANNEL NUMBER
‘ 1 2 3 4 5 6 7 8 9 [ 10
29-Apr-93 ! 00 f 00 | 00 | 01 J 00 0o foo]02] 03] 03
2-Aug-93 47 | 31 [ 20 | 13| 03 | o0 ] 00| 02| 03] 03
2-Sep-93 50t 38292107 o00]o0f]02]03]-03
29-0ct-93 20 | 20} 19} 17} 07 ] 01| oo 02]-03]-03
15-Apr94 | 00 ] 00 | 00 [ 01 | 00 | 00| oo 02 031} 03
28-Mar-95 | 01 ] 01 ] 00 ] 01} 00] 01] 00| 02} 03] -03
21-Apr-95 | 02 | 00 { 00 { 01 | 00| 00 | 00 | 02| 03] -03
260ct95 | 24 | 22 | 19 ] 1.6 [ 07 ] 01 ] 01| 02] 03] 03
|h9-Feb—96 05f00fo1]o2fo1f]oo}]01] 01} 01] 02
L—




Knight Piesold Ltd. THERMISTOR RECORD SHEET
CONSULTING ENGINEERS
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
SUMMARY OF TEMPERATURE MEASUREMENTS
THERMISTOR NUMBER TH-2
LOCATION Drill Hole RC92-10
29990 N 30740 E (scaled)
inclined at 247°, -50°
INSTALLATION DATE Sept. 11, 1992
FUOB\DATA\I7SA\SITEDATA\THERMISTNTH-1.XLS 26-Apr-96 11:08
[ CHANNEL# | 1 2 3 4 5 6 7 8 9o | 10 |
{| DEPTH (1) 0 | 53|69 ] 84| 10 13 | 153] 192] 344 409}
[| DEPTH (m) | 0.00 | 1.62 | 2.10 | 2.56 | 3.05 | 3.96 | 4.66 | 5.85 | 10.49 | 15.21
DATE TEMPERATURE READING (degrees C)
CHANNEL NUMBER
1 2 3 4 5 6 7 8 9 10
29-apr-93 | 01| 01 ) 02] 02} 03] 03] 03] 03] 021-02
2-Aug-93 63 | 20 00] 02] 03] 03] 03] 03] 02] 02
2-Sep-93 58 {37 17]01]03] 03] 03] 03] 02]-03
29-0ct-93 12 | 10 J o6 ] 03] 02| 03] 03] 03] 02] -03
15-apr-94 | 00 | 00| 01 ) 00| 01] 02} 02] 03] 02]-03
28-Mar95 | 01| 01 ] 01]01]00] 01| 02] 03] 02} -04
21-Apr95 | 04| 01 01] 01 ] o00] 01]02] 03] 02{04
26-Oct-95 34 | 37 34|30 13] 02| 01] 03] 02]-04
I 29-Feb-96 | -14 ] 02 | 01 ] 00 ] 00} 00} 00 ] 03] 01 ] 03




Knight Piesold Ltd.

THERMISTOR RECORD SHEET

CONSULTING ENGINEERS
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
SUMMARY OF TEMPERATURE MEASUREMENTS
THERMISTOR NUMBER Th-3
LOCATION Drill Hole DH95-H
30130 N 30300 E (scaled)
vertical hole
INSTALLATION DATE March 09, 1995
J:JOB\DATA\178\SITEDATA\THERMIST\TH-1.XLS 26-Apr-96 11:14
[ cHANNEL# | 1 2 3 4 5 6 7 8 9 10 |
{{ DEPTH () 0 5 15 | 30 45 | 6o | 7s | 90 | 95 | 100 |
[ DEPTH@) | 000 | 1.52 | 457 | 9.14 [ 13.72 | 18.29 | 22.86 | 27.43 | 28.96 | 30.48 ||
DATE TEMPERATURE READING (degrees C) [
' ' CHANNEL NUMBER I
1 2 3 4 5 6 7 ] 8 9 1L||
28Mar95 | 04 ] 00 ] 01] 02] 02 ] 01 ] 02 01 ] 07 02 |
21-Apr-95 24 | 00 01| 02| 02§ 01 ] 02| 01| 01 ] 01
26-Oct-95 00 | 02| 02| 03| 02] 04 ] 04| 01 ] 18] 04
29-Feb-96 02 | 01 ] oo | 02| 02} 03] 03| 01| 02] 59

It

ir




Knight Piesold Ltd. THERMISTOR RECORD SHEET
CONSULTING ENGINEERS
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
SUMMARY OF TEMPERATURE MEASUREMENTS
THERMISTOR NUMBER Th-4
LOCATION DH96-13 at Proposed Process Plant Site
29963 N 30244 E
vertical hole
INSTALLATION DATE Feb. 12, 1996
J:\JOB\DATA\|780\SITEDATA\THERMIST\TH-1.XLS 26-Apr-96 11:08
[ CHANNEL# | 1 2 3 4 5 6 7 8 9 | 10 |
| pEPTH® | o | 3 6 9 | 12| 16| 20 25] 40| 6 |l
|| DEPTH (m) | 0.00 | 091 | 1.83 | 2.74 | 3.66 | 4.88 | 6.10 | 7.62 | 12.19] 18.29
DATE TEMPERATURE READING (degrees C)
CHANNEL NUMBER
1 2 3 4 5 6 7 8 9 | 10
29Feb-96 | 59| 68| 56| -19] 00 { 00 00 00| 00} 00




Knight Piesold Ltd.

THERMISTOR RECORD SHEET

CONSULTING ENGINEERS
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
SUMMARY OF TEMPERATURE MEASUREMENTS
THERMISTOR NUMBER Th-5
LOCATION DHO96-16 at Proposed Process Plant Site
30033 N 30243 E
vertical hole
INSTALLATION DATE Feb. 14, 1996
J\JOB\DATA\1 784\SITEDATA\THERMIST\TH-1.XLS 26-Apr-56 11:08
CHANNEL# | 1 2 3 4 5 6 7 8 9 10 |
DEPTH (ft) 0 3 6 9 | 2] | 20| 25| 0| |
DEPTH (m) | 0.00 | 0.91 | 1.83 | 274 | 366 | 488 | 6.10 | 7.62 | 12.19] 18.20
DATE TEMPERATURE READING (degrees C)
CHANNEL NUMBER
1 2 3 4 5 6 7 8 9 10
29-Feb-96 46} 35] 00] 03{00)o00] 01] 00] 00} 01
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Knight Piésold Ltd.

CONSULTING ENGINEERS

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPFR PROJECT
BOREHOLE PERMEABILITY USING HVORSLEV METHOD

Hole number - MW96-Al
Hole diameter, D D= 0.13335m
Piezometer diameter, d d= 0.0508 m
Top of test interval 343 m
Bottom of test interval 457 m
Length of test interval, L L= 114 m
Static water level, H H= 454 m
Water level at start of test, Ho Ho = 41.8 m
J:JOB\DATA\I784\SITEDATA\FALLHED. XLS 26-Apr-96 9:43
TEST DATA
Elapsed Water (H-h)/(H-Ho) I r—— .
Time Depth, h i i
(sec) (meters) :
280 41.8 1.00 0.37 ; :
570 41.8 1.00 0.37 : ) '
3721 4.0 0.97 0.37 o) :
9120 42.0 0.95 0.37 ; g
21720 42.1 0.93 0.37 = ;
= i
|
i |
| :
| |
0.1 : |
5000 10000 15000 20000 ;
Elapsed Time (sec) {
i
!
k= d°2 In 2mL/ D) sina=1
8LT sina m=1
T = time when (H-h)/(H-Ho) = 0.37 T= 370000
Permeability k, = 3.9E-08 cm/s

Association
of Consulting
Engineers

of Canada

Association

des ingénieurs-
Conseils

du Canada

Note: Permeability estimated from extension of data from falling head test.
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CONSULTING ENGINEERS

Hole number MWO96-A2
Hole diameter, D D= 0.13335m
Piezometer diameter, d d= 0.0508 m
Top of test interval 81.7m
Bottom of test interval 91.4m
Length of test interval, L L = 9.8 m
Static water level, H H= 60.6 m
Water level at start of test, Ho Ho = 48.1m
J:JOB\DATA\178\SITEDATA\FALLHED.XLS 25-Apr-96 15:13
TEST DATA |
Elapsed | Water | (H-h)/(H-Ho) ' T
Time Depth, h | Ll
(sec) (meters) ; \ ' i i ;
NG =
120 48.3 0.98 0.37 i ~ [
240 48.6 0.96 0.37 \\
870 49.8 0.86 0.37 2 N
4200 53.6 0.56 0.37 = L '
9420 56.7 0.31 0.37 ) T
E
i
Lo
i * |
| P 5
| o P |
: 0.1 - - - i
i 0 2000 4000 6000 8000 10000 i
5 Elapsed Time (sec) ‘
k= d22 1n QmL/ D) sina=1
8LTsina m=1
T = time when (H-h)/(H-Ho) = 0.37 T= 7950
Permeability k, = 2.1E-06 cm/s

Association Association

of Consulting des Ingénieurs-
Engineers Conseils

of Canada du Canada
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WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
BOREHOLE PERMEABILITY USING HVORSLEY METHOD

Hole number
Hole diameter, D
Piezometer diameter, d

MW96-B
D= 0.13335m
d=  0.0508 m

Top of test interval 73.4 m
Bottom of test interval 914 m
Length of test interval, L L= 18.0 m
Static water level, H H= 416 m
Water level at start of test, Ho Ho = 35.2m
J:JOB\DATA\ 78\SITEDATA\FALLHED.XLS 25.Apr-96 15:21
TEST DATA !
Elapsed Water | (H-h)/(H-Ho) 1 " — i
Time Depth, h \‘\ : I : H
i : i
(sec) (meters) N - i
N L
0 35.2 1.00 0.37 i i \ { |
9% 36.5 0.79 0.37 ™ l \
390 39.2 0.37 0.37 g | Em—
570 40.1 0.24 0.37 = BEEERE |
) R N
=) | ] \
\ L]
T : :
]
I ! P :
I N
REEREE
0.1 . - .
0 100 200 300 400 500 600
Elapsed Time (sec)
k= 422 10 2mL/ D) sina=1
8LT sin a m=1
T = time when (H-h)/(H-Ho) = 0.37 T= 390
Permeability k, = 2.6E-05 cm/s
Association Association
of Consulting des Ingénieurs-
Engingers Conseils
* of Canada du Canada
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CONSULTING ENGINEERS

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
BOREHOLE PERMEABILITY USING HVORSLEV METHOD

Hole number MW96-D
Hole diameter, D D= 0.13335m
Piezometer diameter, d d= 0.0508 m
Top of test interval 31.7m
Bottom of test interval 41.2 m
Length of test interval, L L= 9.5m
Static water level, H H= 124 m
Water level at start of test, Ho Ho = 6.7m
J:\JOB\DATA\1784\SITEDATA\FALLHED.XLS 25-Apr-96 15:29
TEST DATA :
Elapsed Water (H-h)/(H-Ho) U N — — , [
i T i ! i
mme | pephh A NBRSEE . |
LN |
60 7.8 0.81 0.37 : ol i
120 8.9 0.62 0.37 2 . e I, !
180 9.6 0.50 0.37 B Cl N |
300 10.6 0.32 0.37 2 N i
g N |
) |
' i 1 !
. |
R |
SERREREN
0.1 ‘ '
0 50 100 150 200 250 300
Elapsed Time (sec) i
k= d?21n 2mL/ D) sina=1
SLT sina m=1
T = time when (H-h)/(H-Ho) = 0.37 T= 260
Permeability k, = 6.5E-05 cm/s

Association Association

of Consutting des ingénieurs-
Engineers Conssils

of Canada du Canada
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WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
BOREHOLE PERMEABILITY USING HYORSLEY METHOD

MW96-E

Hole number
Hole diameter, D D= 0.13335m
Piezometer diameter, d d= 0.0508 m
Top of test interval 76.2 m
Bottom of test interval 914 m
Length of test interval, L = 152 m
Static water level, H = 534 m
Water level at start of test, Ho Ho = 459 m
J:JOB\DATA\73\SITEDATA\FALLHED, XLS 25-Apr-96 15:34
TEST DATA
Elapsed Water | (H-h)/(H-Ho) ' T ;
Time Depth, h AN ! I
(sec) (meters) !\l\ :, i
o | w2 | o |om BN
120 46.4 0.94 037 2z I | |\\
420 47.1 0.84 0.37 ; ] ; u
1680 49.3 0.54 0.37 = : -
2550 50.3 0.42 0.37 g I |
2940 50.6 0.37 0.37 P '
3060 50.7 0.36 0.37 ; ‘
]
b
| : i |
0.1 - : -
0 500 1000 1500 2000 250 3000 3500
‘Elapsed Time (sec)
]
k= 4’2 In 2mL/ D) sina=1
8LT sina m=
T = time when (H-h)/(H-Ho) = 0.37 T= 297§
Permeability k, = 3.9E-06 cm/s

Association Association

of Consulting des ingenieurs-
Engineears Conssils

of Canada du Canada
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CONSULTING ENGINEERS

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
BOREHOLE PERMEABILITY USING HVORSLEV METHOD

Hole number MW96-F
Hole diameter, D D= 0.13335m
Piezometer diameter, d d= 0.0508 m
Top of test interval 579 m
Bottom of test interval 62.5m
Length of test interval, L = 4.6 m
Static water level, H H= 134 m
~Water level at start of test, Ho Ho = 09m
J:JOB\DATA\I 784\SITEDATA\FALLHED.XLS 25-Apr-96 15:39
TEST DATA
Elapsed Water (H-h)/(H-Ho) ' . ! [ ] : K
Time Depth, h N A ' |
(sec) (meters) \\ : i T : '
0 0.9 1.00 0.37 P \ i | ;
60 1.6 0.94 0.37 | ‘\! ] :
120 2.7 0.86 0.37 g : e
240 3.7 0.78 0.37 & i 1 \, |
540 5.7 0.62 0.37 = — 5
%00 7.1 0.51 0.37 2 | ’
1440 8.5 0.39 0.37 i
1830 9.0 0.35 0.37 ‘l | i
‘ ‘
.
l I 5 .
01 : ! i - |
O 25 500 750 1000 1250 1500 1750 2000 s
Elapsed Time (sec)
1
|
k= d°2 In Gmi/ D) sina=1
8LT sin m=1
T = time when (H-h)/(H-Ho) = 0.37 T= 1625
1.8E-05 cm/s

Permeability k, =

AsSK 1
des Ingeénieurs-

A ation -
of Consulting
Engineers Conseils
of Canada du Canada
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CONSULTING ENGINEERS

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
BOREHOLE PERMEABILITY USING HYORSLEV METHOD

Hole number MW96-G
Hole diameter, D D= 0.13335m
Piezometer diameter, d d= 0.0508 m
Top of test interval 60.7 m
Bottom of test interval 74.7 m
Length of test interval, L L= 140 m
Static water level, H H= 48.4 m
Water level at start of test, Ho Ho = 37.7m
J:JOB\DATA\178)\SITEDATA\FALLHED.XLS 25-Apr-96 15:45
TEST DATA i
Elapsed | Water | (H-hy/(H-Ho) N N « ’
Time | Depth, h \\ L L
(sec) (meters) . : : I : ;
0 31.7 1.00 0.37 P ‘\ B
%0 40.2 0.76 0.37 ; N \| i
165 42.0 0.60 0.37 g LN
240 43.1 0.50 0.37 = ! , i ! |
360 a4.4 0.37 0.37 2 A ; !
690 46.6 017 .| 037 8 | ‘ 1IN
n LN
» ; N
b !
HE | H
0.1 : | !
[} 100 200 300 400 500 600 700
Elapsed Time (sec)
k= 4°2 In 2mL/ D) sinae=1
8LT sina m=
T = time when (H-h)/(H-Ho) = 0.37 T= 360
Permeability k, = 3.4E-05 cm/s

Association Association

of Consuiting des Ingénieurs-
Engineers Conseils

of Canada du Canada
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CONSULTING ENGINEERS

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
BOREHOLE PERMEABILITY USING HVORSLEV METHOD

Hole number MW96-H
Hole diameter, D D= 0.13335m
Piezometer diameter, d d= 0.0508 m
Top of test interval 39.6 m
Bottom of test interval 552 m
Length of test interval, L L= 156 m
Static water level, H H= 169 m
Water level at start of test, Ho Ho = 5.8m
J:\JOB\DATA\l78;\SlTEDATA\FALLHED.Xl$ 25-Apr-96 15:51
TEST DATA 3
Elapsed Water | (H-h)/(H-Ho) N
Time | Depth, h \‘r i j
(sec) (meters) \ i
0 5.8 1.00 0.37 ' | \i\ BEE
45 7.4 0.86 0.37 \ '
105 8.9 , 0.72 0.37 ) i '
255 11.9 0.45 0.37 E i T l I
525 14.6 0.21 0.37 = : : )
z ‘ N
|
P
0.1 ' : | d
i 0 100 200 300 400 i
Elapsed Time (sec) i
i |
k= d21n CmL/ D) sina=1
8LT sina m=1
T = time when (H-h)/(H-Ho) = 0.37 T= 325
Permeability k, = 3.5E-05 cmv/s

Association Association

of Consulting des Ingénieurs-
Engineers Conseils

of Canada du Canada
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CONSULTING ENGINEERS

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
BOREHOLE PERMEABILITY USING HVORSLEY METHOD

Hole number

Hole diameter, D

Piezometer diameter, d

Top of test interval

Bottom of test interval

Length of test interval, L
Static water level, H

Water level at start of test, Ho

J\JOB\DATA\I TEN\SITEDATA\FALLHED. XLS
TEST DATA

MW9o6-1

D= 0.13335m
d= 0.0508 m
49.7 m

54.9 m

L= 52m
H= 18.0 m
Ho = 8.2m

25-Apr-96 15:56

Elapsed | Water | (H-h)/(H-Ho) T IS
Time | Depth, h \ ; ;
(sec) (meters) ; \ : .

0 8.2 1.00 0.37 N i
45 10.1 0.81 0.37 — \
90 13.0 0.52 0.37 ;9; N
210 16.1 0.19 0.37 0 :
ol 5 :
g \
\\
i i
I
) |
0.1 !
1) 50 100 150 200 250 )
Elapsed Time (sec) ,
i
kK= d*2 In 2mlL/ D) sina=1
SLT sina m=1
T = time when (H-h)/(H-Ho) = 0.37 T= 130
Permeability k, = 2.1E-04 cnvs

Association Association

of Consulting des Ingénieurs-
Engineers Conseiis

of Canada du Canada
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APPENDIX B1

EBA WHITEHORSE TEST RESULTS
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037/11/86 MON 10:17 FaX 403 66¢ 349 EBA ENGINEERING, YURC'™
MOISTURE CONTENT TEST RESULTS
ASTM Designation D2216
Project Number: _0201-9( = (213D Borehole Number: ég‘b Llﬂé@ :
Project: _KuGrv PremoLs  “AR \owic _
Address: . Date Tested: J&- 03 - O By: ua {2
A Weight of | Waight of | Moistu Visual Description of Soil Pocket
Bepth oight of | Waight o isture isual Descripti ocke
) Numiver Wear o | Dol | Cegtent ASTM Standers fix Foflowed CJ Reading
Btz2-\ |Mel | 549 2705 .2 1704
1BHz-7.1mp2 1404 & 34C.4 11,2
BH-2-% |MP3 2497717243 |11.7
Buz-d IMp 4 |11S39 |9774 (5.7
Bt 2-5 |ug 5 1199./’] 573 {134
Bit 2-lo |mP p | 1Z02. 7o, 4 |12.D
Stt2-1M¢ 7 |W29.4 (50,5 |10.S
Bt 2-5MPH [ (09,0 |927) | 99
Bi2-9 1w 9 | ©17.0]7924 [10.%
lew 20lme 10 | 38K L3190 | 0.6
br j(=\e y | 7974 {732 | 8.5
ang)2] 5799 50s.] |14l
DH 13 |MP13 [ 94) | 933.7 | 12.4
bt )o-4IMP 1410915 [Lodo | BB
Dit1e-5me 1S TI42 [ 62/.6 | 143
Hile-plMP Lol 8165 7%.9 | 1]
P31 694.) 14130 | 11,3
B¥96-A |0 \3)| 5VD | S406.2 | LS
Bi%-c-t P | 0K [S50.< | 4.
TR 91| paP 20| 385.¢[ 1939 | 1,
Tl’l - Z_L 6('4.(0 635"‘] A]
R%-S-|MP 22| (B7.6[00T | 2.\
MR96%-1 [P 23| 9444 | Ww3.5| 45 |,
Bl M@ 241 950,% [ 13.6 | 9§
B 2\ NPZs| o4DD] 3931 Uel
INJoi1cED vép—os'o7
v, N
’0
Slbuikied Slemt. EBA o ot revponsbio.or can  Inovny siomtarie inas srereiet moved Mo Lo e o e s s €0OQ

be held lisble, for use made of this repert by eny
olhar party, with or Without the knowledg e of EBA.

Inciude or represent any interpretation or opinion of specification compliance or material
auluabilty. Should enginesring interpretation be required, EBA witl provide R Upon writtan request.
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a3711/56 19:19 403 668 434S
03711/86 MON 10:17 FAX 403 68§ ig EBA ENGINEERING, YUKOM™
MOISTURE CONTENT TEST RESULTS
ASTM Designation D2216 ‘

Project Number: _A201— 9~ Borehole Number: ﬁﬂ—m_

Project: M_.M;c,ﬁ_t Els':ivo-..jz Lot Lo,

Address: Date Tested: 2(-03—¢(y 7 By: -2

SAMPE BAG.

e Waight of | Weight of [ Moisture Visual Description of Soil Pocket
Beptr- | Tare |\ 0o i ASTM D2488 ] Pen.
g |Number] gy | O Soil | Cogtent ASTM Standard Not Fellowed CJ xding|

re9e-14| MP%) 657, [754.7 [136

o2 P s 19955 13.2

RS- MP2D| NS | 2435 3s

—1 Ilg%‘[S‘ZHPZQ IQZG'S 3“5‘0 81‘9
— [29lcd [MmP 30 909.9 243.3 |19

TRYrll-| ImP 20 | 2405 |322,6 |14.3

TRIG-I-2MP 3241393 | 7252 1o

RN Iwe 33| 15127 113509 | 11,S

WRG13-2 ne 34| 12195 |usa, |57

~| pR9-3-3|MP38 | 1i63.] . | Jos5.5 [19.4

T2%-9-2 M 36 111920 | 993. 197

Rbrin-) M0 Z7| 1190.] |l055.2112.9

B E-3[MP3D | 797.6_ | (35.9 |23.3

{BHIbE-4 P39 [ 2073 | S6s | |57,0

BRA- NP 40| 752.4 | 56510, 1164

Bioe1|nedf |92 |937.2 | 3D

! WVoiED 9@ ~03-07
Ve A X ,.‘

The testing vervices reported herein have been performed by en EBA techniclan lo recognized
industry standards, unless otherwive noted. No other warranty /s made. Thoee date do not
Includs or represent sny Interpretation or opinion of specification co ¢ or material
cultebiMy. Should engineering Interpretation be required, EBA will provide k upon writan request.

Data prosented hareon Is for the sdle use of the

stipulaled client, EBA 1§ ndt rosponsisle, nor can

Be heid ladle. 10r Use made of this roport by any

other party, with er without tha knawledge of EBA.
2003

€DQ
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03728798 THU 18:18 FAX 103 8¢ 1349 EBA ENGINEERING., YU” doo3 7
EBA Engineering
PARTICLE SIZE - ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT MEDIOM — TCORRSEL —TINE__ | COARSE.
U.S. STANDARD SIEVE SIZES
100 p=rer _ 0 4 #o #o §30 #0 1e J10de [ Ad .'s:ls 75 15 2 : )
% A
70 a7 !
8 :
5 ’/
2 0
00005 0001 0002 0005 000 002 005 01 02 05 1 2 5 10 2 )
GRAIN SIZE — MILLIMETRES
onugoL| BOREHOLE DEPTH DESCRIPTION .
NUMBER (ﬁ) CL’I}Y S%T SA,I’QD GR;VEL Cu Ce .S
0——' TR36-9~1 0.00 16.8 25.4 45.2 12.6 147‘.6 1.4 SM
Project: 0201-96-12188 Date Tested: 96/03/25 BY: MCP

Data presentsd hargen 13 for e 50l use O o (Vs
stipulated cfient. EBA is nel responaidle, nor con industry 9
be hald fiable, for use made of this report include or represent qny interpredation of

other party, with or without the knowledge y Euﬂ

Tostod In eocordance with ASTM D422 uniess otherwise noted.

IVICeS n periqQl y an on B recognze
ondards, unless otherudse noted. No other warranty ls made. These dota do not
2 opinion of spacificqion campliance or materal
suitgblily. Should enginesning inlerpratation be required,

, EBA will provide il upon written reque

o &
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EBA Engineering

PARTICLE SIZE — ANALYSIS QF SOILS

CLAY S S 21 . .

U.S. STANDARD SIEVE SIZES
$20 {100 o0 HOJ30 PN ME 41048 ¢ XS 5L 152 3 '

e TR 1 P~
H i i W, oo f
%0 : ; J,-"'"

~PORCENT SWALLER
58 B

T
8-
g

oobos odo1 obm  odss obl bz o5 o1 ) o5 3 %
GRAIN SIZE — MILLMETRES

PTION
svupoL| BOREHOLE DEFTH = Cu e | usc
NUMBER (#) CI;Y S%T SA;JD GRQ’E" Us
lo——: TRIE-11-1 1 = 000 2701 536 1531 44 - -
Project: 0201-96-12188 Date Tested: 96/03/26 BY: MCP

Taatod In gecordance with ASTM 0422 unless otherwige notod
0 preven or w uu c ulpu recognzed
atipulotad cSent. EEA h not responsible, lndustry naards, unless oehmise nated. Na other war In made. nun data da not
b9 hald Nable, for use made ol [ nport indudg or represenl gny lntmluuon or opmn ol apacification compilance or materdel

&,
athar porly, with or withaul tha knowladge Fﬂ sudablily. Shridd anginesring inlerrvwivtion b requirerd, ERA will provide il upon written request. E




a3-28-96 16:20

483 668 4343

03/28/96 THU 16:18 FAX 403 6f 1349 EBA ENGINEERING, YU @oo7
EBA Engineering
PARTICLE SIZE — ANALYSIS OF SOILS
ND GRAVEL
CLAY SILT —mrﬂi@mm [CORRSETFINE__ 1 COARSE
U.S. STANDARD SIEVE SIZES
100 0§00 g0 gojogmpe pom 4 w5 S l; 23 ‘
90 v . / x
n i /1!"/ i
5 7 |
B b l i ; ‘ /’ .
- Pod
1 < et
ook o.&m %2 odos ol o.i)z o 02 o5 | 2 % % %
GRAIN SIZE — MILLIMETRES
orupoL|  BOREHOLE DEPTH DESCRIFTION o e | use
NUMBER () CLAY | SLT | SAND | GRAVEL -
— TRIG-11-2 0.00 147 | 767 : 327 264 | 2587 | 05 | oM
Project: 0201-96-12188 Date Tested: 96/03/27 gY: MCP
Tested in accordance with ASTM 0422 unless OH‘\OM:O notod
0 presented harson i3 for He S0l6 UG oF ] SLYIONS | mauntunwgnmd

stipulated eflent. EBA la nol reaponaible, nor can
be held Bable, for uss made of this report
othr party, with or without the knowiedge

5

wnhbﬂ'ly. Should enginwwring intsrpretation be

=) nﬂlmu noled. No olher warra, b mode, These dala do not

industry stondords, un!
nion of specificdtion compliance or material
uaornmlanyhhmtaﬂonoropl o %Mmmw-ﬂmmm
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EBA Engineering
PARTICLE SIZE — ANALYSIS OF SOILS
] SAN GRAVEL
CLAY SILT FRE T W FIRE__ 1 CORGE ]
U.S. STANCARD SIEVE SIZES
100 $0 J1o0 g0 JOI0 0N fiods g4 IS TS 132 3 )
%
&
m H i "
af it f/
g 0l ; /)/
40} . A: /d,.lf : H
30 H
20
oobes odor 00z B oo oz o5 ] 3 5 o %
GRAIN SIZE — MILLIMMETRES
IPTION
SYuBoL B,Sﬁgéc D%H CLAY ;E:CR SAND |GRAVEL| Cu Ce | USC
% A % %
: TR36-13-1 0.00 125 ¢ 208 ¢ 405§ 21.2 | 1527 0.3 SM
Project: 0201-96-12188 Date Tested: 96/03/22 BY: MCP
Tested in gecordance with ASTM D422 uniess otherwise notsd.
0 prese reon is for S0/ UBe O VG rops i an EBA technician to rocognzed
puicted chemt. EBA is nol respongible, nor con indus cndards, uniass othernise noled. No olher warranty is made. These dats do nat

ot
be

hald fiatle, for uss made of this report

other party, with or withoul the knowledge
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include or represent any Interorelation or opinian of specification compliance or matericl
aukcbilily, Shgauld enginsering inlerpretetion be nquw:s. EBA will provide il upon writlen requesl.
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PARTICLE SIZE — ANALYSIS OF SOILS
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L Numser ) CLAY | ST SAND. | GRAVEL u ¢ =
0-—-' TR96-13-2 0.00 10.1 13.7 ; 306 : 45.6 | 1968.7 0.7 GM
Project: 0201-96-12183 Date Tested: 96/03/27 BY: MCP
Tasled in gccordance with ASTN 0422 uniess otherwise noted. :
r . o n an SCNICKN W (wognEed

X e e T
other porty, with or without the knowledge g Eq!'x w&oﬁlﬂy Should «&nngmcwdm? be required, EBA will provida it upon written request. ’
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PARTICLE SIZE — ANALYSIS OF SOILS
LAY ST SAND GRAVEL |
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PARTICLE SIZE — ANALYSIS OF SOILS
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EBA Engineering

/ PARTICLE SIZE ~ ANALYSIS OF SOILS
' 3 AN CRAVEL
CLAY ST RE T W IRE 1 CORRS
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. e: BHI6-A-1 : 0.00 219 73.5 4.6 28.1 1.8 M
Project: 0201-96~-12188 Date Tested: 98/03/ 19 BY: MCP
TJooted In accordance with ASTN D422 unless othervise noted. :
Gt9 prason er90n is for the eole use ¢ servces 9 n an ¢t QN 10 recognged
stipulgted elient EEHA is nol responsibie, nor can Industry standards, otherviss noled. No other warronly is mode. These dalo do not

be held Bable, for use made of this repert inciuda or reprasent any mterprelation or opinlan of speckicdtion campliance of maleriol
other party, with or withoul the knowledge E%y suitability. Sh%’am m?uﬁngmwa&:p bu: I:Qtlﬂg. EBA will prvndPL it upon written requesl _‘E
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o—v: BHI6-C—1 0.00 16.8 82.8 0.4 12.2 1.2 SM
Project: 0201-96-12188 Date Tested: 96/03/19 BY: MCP
Teated In accordance with ASTN 0422 unless omnmso noM
atp uzotad ellent. E{B.Amn.:mt ‘;uper'\:ible‘:’:og can md.u*’ay an.:z::'&ﬂ”:s‘om‘tcsme noled. No o!hu worronty | in made. m:e dolg do :?:tz .
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PARTICLE SIZE — ANALYSIS QF SOILS
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Project: 0201-9§~12188 Date Tested: 96/03/19 BY: MCP
Tosted in accordance with ASTM 0422 ynless otherwlse noted.
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Project: 0201-96-12188 Date Tested: 95/03/19 BY: MCP
Tested in occordance with ASTM 0422 unless otherwige noted.
RG prosen argon s for sole use 8 tasting Services r erein an reeognaed
stipuigted chent. EBA is not responsible, nor ean ds, uniess otherwize noled. No other warranty is mode. These dals do not

be held Rable, for usa made of thie report
othor party, with or wlu'zul.lha knowledge
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PARTICLE SIZE — ANALYSIS OF SOILS
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L < TRI6-3-3 0.00 5.1 506 : 443 0.0 58 1.7
Project: 0201-96—-12188 Date Tested: 96/03/20 BY: MCP
Tested in accordance with ASTN D422 unless otherwise noted.
gv;lﬁgzg:"% gmbhﬁgpg;;g'ior ean ind.uw'y 5«::%?“ ) otM‘v:"s‘:cm noled, ’l‘;bou'o‘; vgﬁg:i: made. Wmcw rg.::::tz“ 'A
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'PARTICLE SIZE — ANALYSIS OF SOILS
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Project: 0201-96-12188 Dote Tested: 96/03/19 BY: MCP
‘ Testod in geeordance with ASTM 0422 uniess othonvlu noted.
shpulou :ﬁant EBA is netl rrespmle nor con n H "’Z:L'rff unless ethem‘se noled. No olher worrgn q:; made. Thesc dalo mt . A

be held flable, for use made of this report
other porty, with or withoul the knowledge
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PARTICLE SIZE — ANALYSIS OF SOILS
N GRAVEL
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Project: 0201-96-12188 Date Tested: 95/03/25 BY: MCP
' Tested in_accordance with ASTM 0422 unlete otherwige noted.

DGta presented Rereon  for U6 sole use of the The EsE'? eV es Eﬁ Fieroin have boon perionmed by on EUA technician W ménmf
stipuigted client. EBA iy nol responaible, no¢ con Induatry stondards, 3 otherwiae noled. No olher warranty is mode. These dato do not
be held Rable, for use made of thle renoftg Eqa‘ includa or represent any intarpretation or apinion of specification complicnce o material _’E

other party, with or withoul the knowledge suitabilily. Should enginesring interpretation be required, EBA will provids il upon written request.
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PARTICLE SIZE — ANALYSIS OF SOILS
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Project: 0201-96-12188 Date Tested: 95/03/25 BY: MCP
Tesled In cocordence with ASTM D422 unless otherwlte noted.
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EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS
Cla SILT FRE—T =
U.S. STANDARD SIEVE SIZES
100 : . _bn hoo s 4o ko podie o # 7 31 152 3 ]
30 ’
N / H
7 /,
5 T T 4
& ol
* ,
20 : i
H I y: H
10 /’
gobos odor okz  odws ob o.tioz :o.i:s 0.1 ) 02 05 | ? 6 % %
GRAIN SIZE -~ MILLIMETRES
SYMBOL BOREHOLE DEPTH oo e Cu Ce Usge
NUMBER ) CLAY SLT | SAD CRAVEL :
'-——'0 TR96-15-1 0.00 122 ¢ 257 i 434 19.0 | 129.7 0.5 SM
Project: 0201-96-12188 Date Tested: 96/03/26 BY: MCP
e Tocled in occordance with ASTM D422 unless othervige noM
nbpulc!ed cﬂent. EBA is nol. ru i:h. nor eon hd.uabiy andards, unless othe:\'-.':n nolad, N: other worrg h made. These dala da not i
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other perty, with or withouyl the hml:g:': 3'7 EB'Y suitability. ?n%ﬁ"" U;ﬁmgﬁ‘ummm&% -‘I,ll pmidpg It upon udtt.:'l request. _’E
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PARTICLE SIZE — ANALYSIS OF SOILS
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Project: 0201-96-12188 . Date Tested: 96/03/26 BY: MCP
Tosted In accordance with ASTN 0422 unless oﬂnmu nobd
rpuwu Clant. EBA 1 hol mpem'ble. nor egn .n&,‘u', 0rds, unier othervise notad. No olher warronyy moa?%f:?e“&?h?ff ‘ A
e o % o obers Sy Sy Include.or repress &’.‘&T&%&WM“M” comploncear malrd_  pYGIE—



83,2896

16:27
03/28/96 THU 18:25 FAX 403 68 349

483 668 4343
EBA ENGINEERING, YUF @o21

EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

prese oreon 19 yse [
stipulated client. EBA ig nol resporaidle, nor eon ndu
be held fiadle, for use made of this report
other perty, with or withoy! the imowiedge

Tested in gccordance with ASTN D422 unless otherwiss noted.
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Project: 0201-96-12188 Date Tested: 96/03/22 BY: MCP

n peric
honfm; noled, No olher warrgaly i3 made. These dola do Aot
3 g include or represent any interpretalion or opinian of specification compiiance or materlal '0

suRability. Should enginessing inlerpretation be required, EBA will provide il upon writtan requesl
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PARTICLE SIZE — ANALYSIS OF SOILS
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Project: 0201-96-12188 Date Tested: 96/03/22 BY: MCP

Tested In occordance with ASTN 0422 unless otharwise noted.
press 97900 W 08 use 8 (08UNg BAIVICes 1 eren echrc:an to recognzed

be held higbia, for use made of this report

] " peria an
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other porty, with or withoul the knowledge of € suitability, Should engineering mterpratation be required, EBA will provide it upon written request.
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PARTICLE SIZE ~ ANALYSIS OF SOILS
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0——-0 TR96-5-1 0.00 _ 19 98.1 0.0 29 i 1.0 : SP
Project: 0201-96-12188 Date Tested: 96/03/19 gY: MCP
Tested in_aceordance with ASTM D422 unless otherwige noted.
a prosent "u.\ i8 for SO® U 0 L ] ? 68 ropo! r!lﬂ n y ’,, 1003 recogne
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| PARTICLE SIZE — ANALYSIS OF SOILS
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Project: 0201-96-12188 Date Tested: §6/03/19 BY: MCP
Tosked In occordance with ASTN 0422 unloss o!hemu noted.

c!ipulatad eﬂent. E!A is nol rupcml'ble. nor can industry s, unlese othwae noled. No ather warr, e:; made. Thea delo mot A
be held licble, for use mads of this report includs or npml any interpretalion or opinion of specification compliance or material (/

~ other party, with or wihout the Imw

ledge 07 5'37

suitobility. Should enginsering inlergretation be required, EBA will provide it upon written requesl.
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EBA Engineering |
PARTICLE SIZE — ANALYSIS OF SOILS
CRAVEL
CLAY SILT ——Fmr'—l%r [COARSEL _FINE_ | COARSE
USS. STANDARD SIEVE SIZES
100 200 §10 j& Iwm,”'lﬁ 108 [ 23 318 .75% |52 3 !l
80 //
80 ! /
7 //
5 w4
&0 : -
s | V4
w : :g/
w //
30
20
10}-é-¢ :
o?a:o's- 0do1 0%z : :o.c w2  q . 0.1 : 02 o5 1 2 5 19 2 )
GRAIN SIZE — MILLMETRES
BOREHOLE DEPTH _ DESCRIPTION c UsC
SYMBOL NUMBER (f't) C|.7AY sg_-r SA7ND GR;VEL u Ce LS
—: TR96-8-1 0.00 9.1 26.7 51.3 12.9 67.1 : 1.1 SH
Project: 0201-96-12188 Date Tested: 95/03/20 BY: MCP

R0 pregent

hersan s fur the &0
stipuioted clieal, E2A 13 nat responsidie, mr can
bo held fiable, for use mgde of this report b
other purty, with or withoul the knowledge

Tested in gecordance with ASTM 0422 unloss otnonvm notod
lndun?y m';:r:s.“ unlesy o(hemse naled. Ne other wrrcnty u made. l’hcu dala do not

Inciude or repregent

reCagnIZed
=
pravide | upon written requusl

ony interprelalion or opinion of wpeciication camplicnce or materlal
suitabdity. Should onglnurlng Interpratation be required, EBA
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EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS
CLAY ST PR MEDON— TCORSE o
U.S. STANDARD SIEVE SIZES
100 __f0 J1.ou jo mgonnm {1048  d _m 75 I;z 3 l
%0 (/
80
70
3 /
50
o L/ e
20 > 4 ,
1 Vi i
// H |
| T N
ootos 0l odoz 0005 ob1  ohz ok o oz o8 1 ] % % 0
GRAIN SIZE - MILLIMETRES
oupoL|  BOREHOLE DEPTH — ;Eicmpgf”o — & e | use
\Y L N -
NUMBER (#) Y I . A
L -=: TR36-8-2 0.00 145 i 529 : 326 0.0 17.5 0.9
Project: 0201-96-12188 Date Tested: 95/03/20 gY: MCP
Tested in oceordaneu with ASTM 0422 unless otherwise noted.

47000 18 for T sol8 Uve v 83 V68 6P n (] recognasd
sllpuluted cﬁent. €BA is nol respenuible, nor con lndushy cndords. unless cthemc noled. No olher worronty is made. Thm data do not

held lioble, for use made of ths nponvb? ﬂ include_ar represenl any interpralation or ephion of epecifieation compiiance or material "
oth« party, with or withoyt the knowledge of € suitability. Sheuld enginesring inlacpretation be required, EBA will provide il upen writtun request
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EBA Engineering
' PARTICLE SIZE — ANALYSIS OF SOILS
CLAY SILT A —FNE%%ORST'
U.S. STANDARD SIEVE SIZES
100 . : 00 J100 #00 JO N IDHe flofs 4 IS T3 | 182 3 1
80
p.

&0
ru] /
60

3 /

|§ // |
) A |
)
| | 4 l

‘ i
? / i l
10 * §I
Sobos odor oz oM ob1 ok ok o1 oz o5 1 ¢ § o 2 '
GRAIN SIZE - MILLMETRES
sympor| DOREHOLE DEPTH P Cu Ce UsSe
NUMBER (®) CLAY g SILT SA%ND GR»;VEL e
——i TR96-10-1 0.00 11.6 703 181 215 1.1 | SW-SM
Project: 0201-96-12188 : Date Tested: 96/03/21 gY: MCP
Tosted in accordance wikh ASTM 0422 unless omenviso noted.

3 g

stnpuicu eﬁnt. mA is nel mmn’ble. llol &0 iry andords, odnmn noled, No is made. These dalg de not

be heid Babie, for use made of this or represwi any pXsrpratalon of on o scfication comgliance of mdtedal OE
ther porly, with or -:u-nul the knw'l:s:o ob’ EBHX adt&alu Should uﬁ.ﬂn‘mg :wmwl nqulra EBA will provide il upon written requesl Y
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‘349 EBA ENGINEERING, YUK, do1s
EBA Engineering |
PARTICLE SIZE - ANALYSIS OF SOILS
CLAY ST SAND GRAVEL
U.S. STANDARD S!EVE SIZES
100 100 _hoo J0 0 430 I Hs hofs  Js .37:’__ st 152 3 s
90 "‘ dn prreet / H
et
it
» é
o] et T (S S D oe
i //
. r !
0 H
B
2
10 g
dobos ador o.c:hz ) a.:oz obs o1 : 02 os 9 R ) '
GRAIN SIZE — MILLBMETRES
sugoL| EOREHOLE DEPTH DESCRIPTION c N
NUMBER (F) CLAY ;t SILtT SAyND GR;VEL u c e
- *; BH96-F-3 0.00 58.2 33.4 B.4 7.2 1.2
Project: 0201-96-12188 Date Tested: 95/03/21 8Y: MCP
Tosted in accordance with ASTM 0422 uniess olhonvlu notod
tlpu!otad eﬁcnt. .E'EA u'not rey, o:rblc‘:,:er -] indystry s, uniesy ounmu noled. No other la mcde. meu“;:fﬂ r::o &r‘\‘md
l‘u held fiable, [or ysa mads of m: ingude or npranony inberpralalon or opinlon of melﬁeu ompiance or materigl _‘E

other porly, with or withoul the knovlvdgo

e of EX

sutobilily. Should wglnmq"m‘wdm be required, EBA will pmm it upon written request.
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EBA Engineering
K PARTICLE SIZE — ANALYSIS OF SOILS
cwr | su T VO TCORRSE PRt - oS
U.S. STANDARD SIEVE SIZES
1001 . . i 200 J100  J&0 MJM'N [TCE ALY ) 4 378 S 152 3 []

so-‘ | : /

; /

PERCENT SMAULER
-]
s

N

zo E : : / ' | |

10 ; ! !
oolos odor odz  ods o o o o7 o2 o5 1 ] NI )
GRAIN SIZE = MILLMETRES
oupoL| EOREHOLE DEFTH DESCRIFTION ] e | use
NUMBER (f) CLAY ; SiLT SAyND GRA%VEL u ¢ -

. * BHI6-I-1 0.00 16.9 608 | 22.3] 668 | 14 ! SM

Project: 0201-96-12188 Date Tested: 96/03/21 BY: MCP
Tested in aocordance with ASTM D422 unless otherwise noted. :
akipulotw::l!ent. .Elri.:% :lot :csp:':mbu,”mr &an in:uwy 8! ’&m'j'u’.u"';. «n.!i.".". notzd. No clher warron ag mode. Thclgl:n *wtg:o'?&m ¢

be hald fiable, for usa made of this report b incud internrel I specticat jancs o materdal /
other parly, with or withoul the knowledgs ofy an'z Iluitqb-%loyf g‘m}u‘m qumﬁe?%&'m”&'m“mﬂfh"%ﬁ?m T:&‘w requert, >,



@oo02

EBA ENGINEERING, YUKr

403 668 434S

10:25
349

B4-03/96
01-08-96 TUE 11:22 FAX 403 68°¢

.V_LLwt\KW ﬂnxz

<

RLIYWO) 3L WY T100) aSay MW Susiiag —_— -
YO O eR T — L DASHIF 9N

%] @ J_m%”mbagsz 193roud TNus=z] A S9S2id NIy i103roud

SLINSAY LS3L AHOLYHOAVY] 40 AUVINANS

"p37 saueansuog buriaauF—~ygg




-
94.,083.,96 19:26 493 668 4349
040886 TUE 11:23 FAX 403 86° '349 (EBA ENGINEERING YURC™
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f ' -
.ATTERBERG LIMIT TEST RESULTS
) (LABORATORY DATA REPORT)
"Projeat: é&ﬁ[ﬁ: AESorD L3 TE37ING . Borehole Number:
Address: Depth:
Sample Number: m [ -/D
Project Number: __ 020/ <76~ f2/8¥ Sample Description
Date Tested: E@L ﬁ /99 __ By :Z Z
LiQuio LIMIT PLASTIC LIMIT
{ASTM Designation D 423) . (ASTM Daslgnation D 424)
Trial Number | Trial Number Kl 2
Tare Number , Tare Number o |2
Number of Blows ' -
Mass of Wet Soll & Tare g . ! Mass of Wet Soll & Tare g - LE 1 9¢
Mass of Dry Soil & Tere g 1 Mass of Dry Soil & Tare g q2d°
Mass of Tare g .Mass of Tare g ’ 3. 86 |37 AR
Mass of Dry Soil g Mass of Dry Soll g .57 |5. 33
Mass of Moisture g A . Mass-of Moisture g 091 4.1%
MOISTURE CONTENT % ___: 2 2 !9 MOISTURE CONTENT % __1/3%1/4.6]
' - SHRINKAGE LIMIT
: : | AT ] B E {ASTM Designation D 427)
. ‘...t.... .. E"L g ,,. -r% Tﬁal Numbar - 1 2 s
I SERN EH Tare Number
30 SO W O TNCHNE T Ll | Mass of Wet Soll & Tare g
K{é S R o i i : MassofTare 9
g b : $ostecionth - .: M“SO'DWSOHQWO
8 I : _ : i...?.. L.'? Lo |+ ?. s fe {epobo 2§ , ‘ Mass Of Moism_i
o i v e e S SRRl et o MOISTURE CONTENT % w
TOZ | i e e P PR 11| (1] [YOlume of Tare V
E T R TR AT Lop St THE TR [ IPH ] ; . :,.g- ;. .i.-; Vo!ume or Dry s°" vo
gl il wi|iiH | Volume of Shrinkags
IS5 e [ Shrinkage Limit SL
R M Y L T ~rit 7] | Shronkage Ratio R
e R frigiededubdob b o ibiz ] | Volumetrie Shrinkage Vs
10 16 20 25 30 9 4 |Llinear Shrinkage Ls
Number of Blows
Remarks: -
Liquid Lirut: [9 7 /
Plastie Limit; /4. 2
Plasticity index: 5 5 /
" Dea o presenied haecn s Lor e sole Use of (e The tesung Theewing Frvices 1aportod herain have Down performed w'an'Eramnn enq
REER R | ki e R e b el s
other party, With Or whhout ihe knowiedge of EJA SuRSbNty, id engineering interpr elRUON be required, EBAMﬂpmldulupm‘mtn requeat.
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EBA ENGINEERING., YUKO™

ATTERBERG LIMIT TEST RESULTS
_(LABORATORY DATA REFORT)
Project; gﬁz ZZ_&_SZ]LZ Zé& /E¥r) &? Borahole Number:
Address: Depth: -
: Sample Number: IZD& ZQ /- 7
Project Number: _D20/2C -/ 2/8% Sample Description '
Date Tested: A%/t 4, [99¢ By TS5H
LIQUID LIMIT PLASTIC UMIT
(ASTM Designation D 423) (ASTM Designation D 424)
Trial Number 1 2 3 | | Trial Number 1 2
Tare Number AS 0 et Tare Number [ [2]
Number of Blows [€ z,o 26 |1 - ~
Mass of Wet Soll & Tare g '« $7| £7 43 £/ £7 | Mass of Wet Soil & Tare g - /a 235l/0 S35
Mass ot Dry Seil & Tare g |4+ 44 47 3, 24743, 1% Mass of Dry Soil & Tare ¢ 9451 3.4
Mass of Tare g 3290|227 | 375 | Mass ol Tare g ; 3.5%|3.8%
[ Mass of Dry Soil g 459 139,51 137 ¢4| | Mess of Dry Soll g S 70l5.9(
Mass of Moisture g 9.04 | £/4 | $23 | | Mass of Maisture g 6.5 12.30
MOISTURE CONTENT %___! ﬂ T 120401204 | | MOISTURE CONTENT % /40 1/4:9
' . SHRINKAGE LIMIT
e bt bbbt g - (ASTMDeslgnatlonDdﬂ)‘
: ""': i R M Trial Number 1 g 3
5 it I P Tare Number
g oo font S TN [Mass of Wet Sol & Tare g
o\° o jrenerpe o 3 ' . := . : : Mmdowsou&.rm g
: b o ! : : Mass of Tare g
2 - g _
28 = FEN EREYY i Mass of Dry Soil g Wo
8 it M S eI e ae Mass of Moisture g
g | G a4 L R MOISTURE CONTENT % w
20 § AERRE) Volume of Tare V
= 1, i Valume of Dry 8oll Vo
/5, : P E | Volume of Shrinkage
ll RN NN A ERAT DX Shrinkage Limit SL
; A SN RN BRI Shrinkage Ratle R
bl s Fi-l44 | Velumetrie Shrinkage Vs
10 18 0 25 aa_ @5 <o | Linear Shrinkage Ls
Number of Blows -
Remarks:
Uquid Umitt__ 20.72%- 7,
Plastic Limt; /4.?‘ /s
Plasticity Index: 5 . ?)

St S e S S ———— —E
Dun anied hereon @ for (10 §ole use ol the The testing services ceported horen have been performed by an EBA 1echnician to resegnized
umﬁ: ciienr, EBA h:« i . NOS Can Industry lt'-n:hldi. unlves atherwine c::d. No emunn:klt made, Thess dutd ¢o nat eoo
un-u Iable, fer uce made of tris recor By an Include or re rmmwlmwbn ucp!nbnoupoel! n COMPpisnce or materol
other party, with or without Ihe knawiedge of EgA sulabiiky, id enginesring interpretatan be required, EBA will provids & upon wittten fequest
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0470888 TUE 11:24 FAX 403 668 1349 ’ EBA ENGINEERING, YUKr™

ATTERBERG LIMIT TEST RESULTS
(LABORATORY DATA REFORT}

Project: g N [egHT ﬁ'w Lﬂg 'TEETIAJQ Barehole Number:

Address: Depth:
Sample Number: .} 1 R 7727ZP // -2
Project Number: __ OZ0|-946— | Z 8BS B Sample Description
Date Tested: A24L 4/%'__wy: T8 :
LQUID LIMIT - PLASTIC LIMIT
(ASTM Designation B 423) ' {ASTM Daeslignation O 424)
| Triai Number 1 | 2 | 3 . _TrialNymber i1 | 2
Tare Number A_| K | C Tare Number A 1B
Number of Blaws /7 ! | . 3
Mass of Wet Soll & Tare g 75 125,23 | |_Mass of Wel Soil & Tare g /04 Q7T
* Mass of Dry Scil& Tare 9 4520 47.7(,, $/,02: : Mass of Dry Soil & Tare g 0./
Mass of Tare g 390|284 |3.%2; | Massof Tare g L 2 63
Mass of Dry Soll g 19014337, 47, Mass of Dry Soll g 2
: Mass of Moisture ' 7,94 207 ° L | Mass of Moisture g 0.5 17
| MOISTURE CONTENT % ___; {9, ' MOISTURE CONTENT % \ 4.0 {(Z] |
- SHRINKAGE LIMIT
e : (ASTM Designation D 427)
..... .,... , LT A Trial NUMbOf ’ 1 2 l )
f { Tare Number 1
% . e Mass of Wet Soil & Tare g |
2 [ Mass of Dry Soil & Tare g ‘
2| Mass of Tare g | l |
ZOJ“;-’ ; - Mass of Dry Soil g Wo I i |
S I Dl T Mass of Moisture g | ' r
g e | MOISTURE CONTENT % w i 1
/5 - J p— i Tl 4] [Volume of Tare V I '
= |7 SRR RS P :il  Volume ot Dry Seil Vo l
Poii)iiii tHedi)ai [ Volume of Shrinkage ! !
/0 ; T = [ Shrinkage Umit SL ' =
o re iy} et | Shrinkage Ratio R *
R oottt Volumetrie Shrinkage Ve i !
10 18 T 25 . 35 & | Linear Shrinkage Ls ! ! l |

Number of Blows
Remarks: .

Liquid Umit: / %ﬂ °

Plastic Limit: L322 %o
Plasticity Index: l'll %>

'y
s6ia prosanted hereon i 10r INa §Giv use of the Tha tesung oervices re0C/16d heruin NAve 0een Deriormeo By an EBA tecrric:an 10 recognitoa eoo
stuinted clieat. EBA Is not responsidie. nor can Inausty stangerde, uniess etherwse noted. Na oiier wemanty I¢ rada. These dals de nex
De hald ilakile. 1ar uss maae of this re0ort by ‘E? Inctude or represent any intemretaton or opimgn of specricaton comuiianee or matdrel
oifter garty, with Or wrhout the anewiedge of EBA.  aurabiity, sﬁé.,u Mmgmoeenry nlerpreiaticn be requued. EBA will Prov:de & vEon witen request.




84,9595 19:27 403 668 4349

04-09/88 TUE 11:24 FAX 403 868 1349 EBA ENGINEERING. YURC™ Qoos

ATTERBERG LIMIT TEST RESULTS

(LABORATORY DATA REPORT)
Project: éth 17 FPEs0e D /87 TEST T/MCG  Borehole Number:
Address: Depth;
Sampie Number: } v
Project Numser: _OR20)-96~ /2 (58 ‘ Sample Description : Tﬁg(l ) 3'/
Date Tested: L2, 4.12% vy T34
. LIQUID LIMIT PLASTIC LIMIT
(ASTM Designation D 423) i (ASTM Designation D 424)

| Trial Number 1 2 | 8 ' Trial Number E 2 |

Tare Number y P IS Tare Number 7) = |

Number of Blows 35" | /2 | Zo | .

Mass of WetSoli& Tare 9§ 993! 5 , Mass of Wet Soll & Tare g /./6 IV 73

Mass of Dry Soil & Tare 9 . 49,3L:4( é%ﬂ,z f Mass of Dry Soil & Tare g 0.32 /0. 8

Mass of Tare g 3.62|3790 \372; | MassofTare g - . 290 | .28

Mass of Dry Soit g 4591142060 Mass of Dry Seli g ACIAYRY]
: Mass of Moisture g ' 2.07. %20 8,51 | | Mass of Moisture g _ 279 | 0,3
| MOISTURE CONTENT % _ )& "4 1921 7. ? | "MOISTURE CONTENT % 12 | #£9

) SHRINKAGE LIMIT
o SHEVEN R ; (ASTM Designation D 427)
i Tare Number

Mass of Wet Soil & Tare g
Mass of Dry Scil& Tare g ;
MasgsofTare g
Mass of Dry Soil g Wo |
; Mass of Molsture g
MOISTURE CONTENT % w
Volume ot Tare V
._Volume of Dry Soil Vo
Defeeriteitl | Volume of Shrinkage
: vt srwrsmsiedd gopindwe fi2i] | Shrinkage Limit SL
et = [ Shrinkege Ratio A
R s R -rsdel . Volumetric Shrinkage Vs |

10 ' 18 3 R R Linear Shrinkage s !
Number of Blows

w“

)
Moisture Contend

x

~
\®)

Remarks:

Liquid Umit: [L; .3 70
Plastie Limit: 12.0%
Plasticity Index: ‘,/ D Yo

()

: =

—— St M ———
4o eresanad harson ia for (a9 400 e 01 the The tesung ¢0/VICee reDOTEY harewt NAVE DeeN Deriormed Oy an DA lecr.AiCIeN 10 recogNiZag eoa

stipuiated cilent, EEA Ig not ressonuibie. narean Industry e:nnaarde. uniees etharwiss noled. NO Giier warrsaly is mede, Thess datsdonet -

be heid i\able. 16 use mmaw ol (ni¢ reOOT DY BN incude or represent any interpratauca or opinon of apecticatan comptlance or mmens!

other party, Wih Or Wihout the rsowiange o’ EBA.  sutabiky. Should sngmesnng interprelation be rvquired. EBA witt Provids & upon Witten request.

00t
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EBA ENGINEERING. YUR” °

ATTERBERG LIMIT TEST RESULTS
{LABORATORY DATA REPORT)

Address:

Pro]actyéN@ H7 7?8'.(2247 AR Tg—rn«g Borehole Number:

| Project Number: O20/-9C - /.2/8R

Date Tested: 4%y 4, /99¢ vy 3R

Depth;

Sample Number:

TR} 13-2

Sample Description

LIQUID LIMIT PLASTIC LIMIT
(ASTM Designatian D 423) (ASTM Designation D 424)
| Trial Number 1 ]2 3 . Trial Number P 2
Tare Number & 14 |/ | iTare Number #
Number of Blews TR 16 ' . ’
Mass of Wet Soll & Tare g 932152 35 pZ,1 Mass of Wet Soil & Tare g 9721097
Mass ot Dry Soil& Tare g 5790, 45782 93.(0 '_Mass of Dry Soil & Tare g 9. 3ol
Mass of Tare g L5742 25 ; | Massof Tare g 7259 '3, ﬁ ,
Mass of Dry Seil g 4 r4f% %7:7 | Mass of Dry Soll g ~di (.3
- Mass of Moisture g ' 0% %) Mass of Moisture g 007 0.5v0
| MOISTURE CONTENT % 1 17. MOISTURE CONTENT_% 1)2 .
SHRINKAGE LiIMIT
: e ; (ASTM Designation D 427)
e - SR BN Frial Namber T 5 3
o { Tare Number

- \\)\

Mass of Wet Soil & Tare g

Mass of Dry Soil & Tare g

Mass of Tare g

S

stuse Content

\
Molu\

N

PPN MR IR I

Mass of Dry Soil g Wo

i Mass of Moiswure g

MOISTURE CONTENT % w

Volume of Tare V

Volume of Dry Soll Vo

Volume of Shrinkage

Shrinkage Limit SL

Shrinkage Ratio R

10 15

Remarks:

20 .
Number of Blows

a3 30

35

« | Linear Shrinkage Ls

Voilumetric Shrinkage Vs

Liquid Lirnit:

/63 %

Plastic Limit: (2.8 Y
3% %

Plasticity Index:

<818 Dragsenied hervon ia for ing s0l9 LB O t™0
slipyigied ciient, EBA Is not responmibie. nor san
D@ hatd {iable, for use maxie cf thie reo ot Oy an
other pasty. wih or wihiout the xnawieage o’ EBA.

T —
~Thet tOBIING 504V ICo0 re00108 hOs0iN NAVS COSN DeNOrMea by an EBA lcnmaan 18 recognize
standards. uniels atharwise noted, NO o'Ner wemmen

Inausey

s made, These data do not

Irle:udo of reRresent BNy inTerpreaton or opinion of ypecticalon complancs er Material
rs'hp o u,:,?!..nn"g"mmmﬁ e required. EBA Wil Provids & upon writen requast.

sunabdity.

.@oo7
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~ @oos

ATTERBERG LIMIT TEST RESULTS

Address:

Project: é”[gﬁ-z 25’@ LA7 725'&///% Berehole Number:

(LABORATORY DATA REPORT)

Depth:

Sample Number:

Project Number: QZQ[ﬁQ. ; /2158 ' Sample Description

__TR96 3-3

Date Testedm By: T34 :

LIQUID LIMIT PLASTIC LIMIT
(ASTM Designation D 423) ) (ASTM Designation D 424)
Trial Number 1 2 3 | Trial Number 1
Tare Number o i | | Tare Number
Number ot Blows /0

Mass of WetSoll& Tare g " 542/

' Mass ot Wet Soll & Tare g

" Mass of Dry Soil & Tere g____43,42:

-

Mass of Tare g

Mass of Dry Soil & Tare g
Mass of Tare g ‘

Mass of Dry Soil g %9.8.%

Mass of Dry Soll ¢

- Mass of Moisture g

Mass ot Moisture g

(MOISTURE CONTENT %

MOISTURE CONTENT %

SHRINKAGE LIMIT

(ASTM Dasignation D 427)

Trial Number 1

2

Tare Number

%

Mass of Wet Soit & Tare g

Mass of Dry Soll & Tare g

Mass of Tare g

o

Mass of Dry Soll g Wo

; Mass ot Molsture g

MOISTURE CONTENT % w

S

Moisiure Contel)-

\ B

Volums ot Tare V |

Volume of Dry Soll Vo

Volumoe of Shrinkage

~.
L

T [Shrinkage Limit SL

TT
£ )

‘e
- wedied o 0
LR

R 3hﬂﬂkﬂ§° Ratio R

waiiedd . Velumetre Shrinkage Vs

10 15 zo‘ ' =
: Number of Blows
Remarks;

30 395 <o | Linear Shrinkage Ls

Dlier.__VPoisis

e BLED — (o)

——v

Mo

Liquid Limit:

o/

Plastic Limit:

iz =55

P
N/A

Plasticity Index:

200

08 nresanied Marean i {or ine solw use oi the
supuioted clisnt. EGA ia not resoonsidde, nor can
04 held ladie, foc use muce of inis recort OY .E'g
oiiver party, wrh or wrhoul the xnowtadge ¢! EBA.

Industry
surabiliey.

is made. h
on cOMplience or M&ermt

ould engmesnng terpretaton be required. EBA wil provide ¢ upon wrtten request.

These cita do nat

T aed
The lesung 00/viGes recorted Rereift ARV CeN DIATOrMed By an EBA LOCRNICIN 18 recognzeq
alndeye, uniese athervwrse noted. Nb ather wamran|
Incivgde or represent any interpreataven er opinion of spect
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EBA ENGINEERING, YUKr

ATTERBERG LIMIT TEST RESULTS
(LABORATORY DATA REPORT)
Project: éa{@g’r 2ZSoeD Zeg ’#[éim&? Borehole Number:
Address: Depth:
Sample Number: __.- . ° TR D-2.
Project Number: 7] ' Sampla Description -
Date Tosted: AAL4 g ﬁ L% By: JJ5%4 '
LIQUID LIMIT PLASTIC LIMIT
{ASTM Designation D 423) (ASTM Designation D 424)
Trial Number 1 2 3 | Trial Number 1 2
Tare Number K L | # i { Tare Number 72
Number of Blows /2 L22-] ‘Z{% . . :
Mass of Wet Soll & Tare g '£6 95! 5% Mass ot Wet Soll & Tare g
Mass of Dry Soil & Tare g 45,74 444D, 70: ' Mass of Dry Soil & Tare g ! o
Mass of Tare g 1285 .Z’Zf Mass of Tare g I Myl
Mass of Dry Soll g 41,49 14),751%,.3] | | Mass ot Dry Soll g
- Mass of Moisture g ' 9. ‘ﬂ q 0_2./21 | Mass of Malsture g
| MOISTURE CONTENT % Z} i MOISTURE CONTENT %
SHRINKAGE LIMIT
o : - + N e : oo - : v o ' H (ASTM Dasignation D 427) .
....-:.....'.-... .:,.............-.E. e - .‘ ogen .-.“. '. .; . :. .. & .E. ...: .. . Tﬁal Number 1 2 3
: ' ! sy e bdiifmiiak l T Tare Number
3 PR Mass of Wet Soil & Tare g
S I Mass of Dry Sail& Tare g
5.‘::. : ) SN IS R Al KRR R e Mass of Tare g |
Z)g o et [t L LE] | Mass of Dry Sail g Wo l
ég e = o jugloid o] ek ) e : Mass of hntluitl’ff! l '
g fod MOISTURE CONTENT % w i | |
» % i : Volume of Tare V | :
= | - : Volume of Dry Soll Vo I
| N RN BN R e Voluma of Shrinkage :
/5 = | [Shrinkage Limit SL |
e, CTTTTIEI T C] LShrinkage Ratio R
: woirefrepe it diidid L Volumetric Shrinkage Vs
0 16 20 25 - 30 35 eo | Linear Shrinkage Ls | [
Nurnber of Blows '
Remarks:
o
Lquid Uit ____22 /e
Piastic Limit: N /P
Plasticity Index: ——
L N ‘
L v =

—ry—
Oeta presanied nereon m for tne 80is Lse of the The tegLAg sevicws reCOred NOreIN NAve Sesn DIrformed By an EBA Lec=21¢18N 10 recognized eoo
stpyiated ciient, EBA Is not resconsible. Nos ean Industry atangards, uness Gtherwse noted. Ne otier warranty Is made. These datst dé nat

8 heid lable. tor uce maoe of this recort Oy an Inctude or represant gny intermpretation or opinion ol spect n comuilance or materal

other parTy. WiR €r WRNOUT the Knowieige of EBA.  sunability, Snouild nngmunng Intergremion be required, EBA wall provide 1t ypan whTten request.
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04/83/96 11:23 403 668 4349
04/03/96 WED 11:21 FAX 403 66F 349 EBA ENGINEERING. YUK® @003
| - ‘ '
ATTERBERG LIMIT TEST RESULTS
. (LABORATORY DATA REPORT)
Project: /é’/ (/71: 44 .'?/gﬁg'.‘/? Lan T2y NG Borehole Number:
Address. Depth:
Sampie Number: , TR%E ) -'!
Project Number: CZI/~(,—~/Z(33 Sample Description
Date Tested, Ay 2. [F7¢ By: 734 | '
LIQUID LIMIT PLASTIC LIMIT
(ASTM DeSIgnatlon D 423) _ (ASTM Designation D 424)
Trial Number 1 2 3 Trial Number 1 1 2 !
Tare Number 7 Z' oy Tare Number D e
Number ot Blaws /2 31 . !
Mass of WetSoll & Tare g %0, ﬁ 23 e | Mass ot Wet Soil & Tare g [5.531 1378 |
' Mass of Dry Soil & Tare g ff.s .4,944} {a%ﬁ ' Mass of Dry Soil & Tare i ' JE2 (I2E
Mass of Tare g _ Mass ot Tare g F3% % i
Mass of Dry Soil g Mass of Dry Soll g 039 E5F )
- Mass of Moisture g Mass of Moisture g 1281} 11
|_ MOISTURE CONTENT % MOISTURE CONTENT % Wy i/2¢ ;
SHRINKAGE LIMIT
: {ASTM Designation D 427)
.. .................... Triat Number 1 2 3
o - : Targ Number
z J/ Mass of Wet Soil & Tare g
3 Mass of Dry Soil & Tare g
- Mass of Tare g
z.% ...... — Mass of Dry Soil g Wo i |
A e Mass of Moisture g - !
o Fotvn ~SUREIEN AR MOISTURE CONTENT % w i {
/f_?g ; Volume of Tare V | !
= Volume of Dry Soil Vo !
Volume of Shrinkage {
/0 : : 4 Shrinkage Limit_SL } ;
_— B N B Strinkage Ratio R |
oeiminf b duenta 224 Velumetrie Shrinkage Vs |
L — —
10 T 20 28 aa 35 eo | Linear Shrinkage Ls ! ]
~ Number of Blows
Remarks:
Liquid Limit: / f
Plastic Limit: /22
Plasticity ingex: / f
o
2=

- gresented Nareon 1u (ar tna Gole use ol t™e

«.-10{0d ¢llont. EBA 18 not reeponuibie. ner can
b haid habie, 194 usa maae of thig revort Dy en
oiher aanty. Wil er wahout e xnowiesge of EBA.

Indug

e

Thu tesling asrvicos re00r1ed horwh have Doeh bertormed by an EBA lecnrician 10 recogntes
Ty slancards. uniges otherwise noted. No otner W‘ﬂ'l‘? s made, These duta da nat
Ingude ar rgpresent any interpratsuion or opinion of speciiicalia

n compilence or matensi
surability, Shouki engmesnng mterpratalion be required, EBA will pravide & upon wrttan feguest.
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0483796 11:24

483 668 4343

04/03/96 WED 11:22 FAX 403 688 149 EBA ENGINEERING. YUKC™ @oo4
{ ATTERBERG LIMIT TEST RESULTS
Y _ {LABORATORY DATA REFORT)
Project: _KNGHT £ 220LD L8 TESTING Borshole Number:
Address: _AM7Ers o5& /’ G.7 Depth: .
. Sample Number: fﬂ Q_Q_s"
.| Project Number: __ J20/-9»~ /288 Sample Description
Date Tested: ArZiL_Z, (795 By: 3%
LIQUID LIMIT PLASTIC LIMIT
(ASTM Designation D 423) ) (ASTM Designation D 424)
Trial Number 1 2 3 ; ; Trial Number 1 2
Tare Number A | F (. | | Tare Number
Number of Blows /2 130 173 | |_
Mass of Wet Soll & Tare 9 5767\ 5123' 4)99 | | Mass of Wet Soll & Tare ¢
Mass of Dry Seil & Tare g 0. /4489 :3/p.59: | Mass of Dry Soil & Tare g
Mass of Tare g 35 #2765 ; | Massof Tare g L MV—
Mass of Dry Soll g G620 Y05t 32.74] | Mass of Dry 8oli g 7
Mass of Moisture g t 762 | (3¢ 54 | | Mass-of Moisture g
MOISTURE CONTENT %___: /62 | /5.5 1/tS | | MOISTURE CONTENT %
SHRINKAGE LIMIT
v : : ) i il (ASTM Designation D 427)
‘ : Y FERUUPROR ' X Trlal Number 1 ) q
P o b 4 | Tare Number
25 = : T[] [Miass of Wet Soil & Tare g
< l et b it [Mass of Dry Soll & Tare g
L 5 bR ek [Massof Tare g
28 CI50 S ; Mass of Dry Soil g Wo
S ' | o I e Mass of Maisture g
@ = s iy MOISTURE CONTENT % W
/ 52% PR AN e Volume of Tare V
> R R 1 Volume of Dry Soll Vo
, P Volume of Shrinkage
/o g BN I A Shrinkage Limit SL
: S = Shrinkage Ratio R
gt il 2L violumetric Shrinkage Vs
10 % 20 25 38 35 «0 | Linear Shrinkage is
Number of Blows
Remarks:
Liquid Umit: / é
Plastic Limit: N/
Plasticity index:
sl

Osta prosanied hereon i for e a0le uee of the

&puu-d citont, EBA by not neible, nor cart
haid Uadle, 10r use maxie o/ moﬂny.erg

other party, with or without tha knawledge of EBA.  sulability.

o0t

TR S —
The tesling sarvices rederiod herein Nave beon pererMed by an EBA techni¢ian 1o resognized
n standarde. uniess ctherwise noled. No other mm&h
inelude or represent any intempretation of opinion of specitication compilance of mmarisl
oukd gnginearnng interpretation be required, EBA Wil provids X upon wititen request.

elQ

made. These tata do not



84,83/96 11:24 483 668 4349 _
014/03/96 WED 11:22 FAX 403 668 349 EBA ENGINEERING. YUK @005
~ ATTERBERG LIMIT TEST RESULTS
(LABORATORY DATA REPORT)
Project: /(“” G ?es"aa.n Lpsg ‘7‘é§'—r"/»’§ Barehole Number:
Address: — Depth:
Sample Number: __ 247 772& 9-1_
Project Number: __ C/ 94 —( 2/ 5E Sample Description -
Date Tested: Afﬂ/c 2,19 By T34
LiQuUID LIMIT PLASTIC LIMIT
(ASTM Designation O 423) {ASTM Designatian D 424)
| Trial Number 1 2 3 | Trial Number 1 2
Tare Number ) H Tare Number C | H
Number of Blows - 12 /2 N2 ] : i ___
Mass of Wet Soll & Tare g %) Mass ot Wel Soill & Tare g 1295
Mass of Dry Soil & Tare 9 49,05 14797: 40 0¢ + Mass of Dry Soil & Tare g y/1/34
Mass of Tare g _ 1290 392" | 390 ; | Mass ot Tare g 293|787
Mass of Dry Soil g 1154399 17| [ MassotDiySoll g yie]
+ Mass of Moisture g £ O 7% Mass of Moisture g /.57 _
| LMOISTURE CONTENT % ... 730 | 74,2 22 3| | MOISTURE CONTENT % [4L
SHRINKAGE LIMIT
_: ] : NN RERE e (ASTM Deelgnatlon D 427)
- by e | il [ Trial Number 1 2 3
A ; : -+ [ Tare Number
25 I Mass of Wet 8cll & Tare g
o R Mass of Dy Soll & Tare g
v Mass of Tare g
Z&fé ; Mass of Dry Soit ¢ Wo
3 : Masgs of Molsture g
g : MOISTURE CONTENT % w
}Jé%. A Volume of Tare V
= [T Velume of Dry Soil Vo
41 | Volume of Shrinkage
[0 ; 2| | Shrinkage Limit SL
-} | Shrinkage Ratio R
: oo :ibidi | Velumetrie Shrinkage Va
10 18 20 25 .30 35 <0 | Linesr Shrinkage ls
Numbsr of Blows
Remarks:
Liquid Umit: Z22.2.
Plastic Limit: /21
Plasticity Index: ‘5;[
s

puumod nareca is far tne s0le usé of the
Jatndg ¢lieat. EBA Ia not reecdnsidie, nor can
«w heid labe. for use Tmas of this rEO T Dy BN
othar party, with er without the anawledgs of EBA.

00

Ingu

ﬁmny S8VIGHE r400Ned hereut Nave Deen DeriterMed By an EBA uc‘_;mun:.to recognizen

standsrde. ynisee cthenvise nalad. No other weman
Include er represent any (atemsataticn or opinion of speciiica
uitability, Should engireerng NtHDreuaian be required. EBA will Provids £ UPON wWten foquest.

n comoiance of material

elQ



04-83/96 11:25 403 668 4349

04/03/96 WED 11:23 FAX 403 88f 1349 EBA ENGINEERING. YUK @ o008
r : >
ATTERBERG LIMIT TEST RESULTS
, (LABORATORY DATA REPORT)
Preject: /<f//ézﬁf PG 17_Lerg '723;377:&/51 Barehole Number:
Address: Depth:
Sample Number: ____ - TR Ha 14-|
Project Number: _O20/26~/.2 /5% Sample Description
Date Tested,/ Y&/ 2 /% By: J 35 '
LiQuUID LIMIT PLASTIC LIMIT
(ASTM Designation O 423) . {ASTM Dasignation D 424)
Trial Number i 1 2 3 '  Trial Number 1 2
Tare Number vl J< L Tare Number
Numbaer of Blows éé 23 |29
Mass of Wet Soll & Tare g 7.59! 5571 Mass of Wet Solt & Tare g W
'+ Mass of Ory Soil & Tare 9 455 145,9]: 453l + Mass of Ory Soil & Tare g N, /?9
Mass ot Tare ¢ 2R3 | £67 | 374 ; | Mass of Tare g -
Mass of Dry Soil g 37.74 45./d 11.6( | | Mass of Dry Soil g
: Mass of Meisture g_ ' (. 7,74 .52 | Mass of Molstura g
| MOISTURE CONTENT % ___: #pQ 117.Z.175.7 | '_MOISTURE CONTENT %
SHRINKAGE LIMIT
: (ASTM Daeslgnation D 427)
....... '\. eeve iunses torressasee .:. Trial Number 1 2 3
/ ; ; | Tare Number
25 ' "Mass of Wel Sofl & Tare g
s [ : Massof DrySoll& Tare g |
= | Mass of Tare g |
20 2 _ : Mass of Dry Soit g Wo
3 pr - i Mass of Maisture 9
e e T MOISTURE CONTENT % w |
/5 é e Volume of Tare V
= |77 Volume of Dry Sofl Vo
; Valuma of Shrinkage
/0 : Shrinkage Limit SL
| Shrinkage Ratlo R
: o s b fenbnfed ik Velumetrie Sheinkage Vs
10 18 20 F5) 30 35 40 | Linear Shrinkage Ls
Number of Blows
Remarks:
”~”
Liquid Limit: e S
Plastic Limit: N / P
Plasticity Ingex: s
S

ata prosented Rereon m for tne sole use of the The testing sevices mocned herem Asve Deon Osrlormeq oy an EBA lecrricman 16 recognizea
«tipyiaieg client. EBA le not responsible. nor can Industry s'anaerde. uniese ctherwise noted. No omnrwmzlls made, Thewe data do nat

De haid liable. lor uze MAQe of (hIs redort By en In¢tude or
other party, wilft Or waNOLt the anowlange of EBA.  surabilty. §

soet

964N2 ANY Interprataucn of Opinion of specilics

n eorrpiance or maiersl

etQ

id engineenng ntergreation by required, ESA witl provide € upen wiTten request.



P4.83.96 11:25 493 668 4349
04/03/56 WED 11:23 FAT 403 668 148 EBA ENGINEERING. YUKO™ @oo7
ATTERBERG LIMIT TEST RESULTS
(LABORATORY DATA REPORT)
Project: k“/éd‘/ fﬁe oL LAs @’7/&.', Borehole Number:
Address: Depth: o
Sample Number: 12.9(0 ' 4-72_
Project Number: __ 0219, -/ 2| 5§ : Sample Desaription
Date Tested: 244 2 (94 By: Z_ﬁ'f
LIQuUID LIMIT PLASTIC LIMIT
_ {ASTM Designation D 423) (ASTM Designation D 424)
Trial Number i 1 2 3 ' Trial Number K 2 |
Tare Number U A 0 Tare Number M o
Number ot Blows |7 127 (31 .
Mass of WetSoll& Tare g '5307 527" 52.2/ | Mass ot Wel Soll & Tare g _ ps| /066
“'Mass of Dry Scil & Tare 9 4347 435%,43,75 | Mass of Dry Soil & Tare g l2¢519.65
Mass of Tare g T | 3,8 1279 Mass of Tare g 32|%.86
Mass of Ory Seil g 29, 5 91 79,72 199 Mass of Dry Solf g £,75 {TZT
- Mass of Maisture g 72X Mass of Maisture g o.30\09
| MOISTURE CONTENT % 24, 2123./ (27 MOISTURE CONTENT % A%
SHRINKAGE LIMIT
— (ASTM Deslgnation D 427)
Fre Trial Number 1 2 3
D . f : Tare Number
- 3 : iy Mass of Wet Soil & Tara g
3 S Mass of Dry Soil & Tare g
5"5 ; Mass of Tare g |
258 - . [ Mass of Dry Soll g Wo
3 : :- Mass of Maisture g
‘g : MOISTURE CONTENT % w |
20"5 Volume ot Tere V | ,
=2 [ Volume of Dry Soil Vo |
{ : : P Volume of Shrinkags
/ : s Shrinkage Limit SL
S I 77T LShrinkage Ratie R
: S eeetpiaha o Volumetric Shrinkage Vs
10 18 20 25 . ag 35 4o | Linear Shrinkage s |
Number of Blows
Remarks:
Liquid Umit: Z3.5
Plastic Limit: /5.9
»
Plasticity Index: G
Sl

‘ata prosenied herean @ (07 the sole use ol the
ipvitiled elient. EBA is not resconsible. nor ean
de hald llalve. tes yse msae of this redert By 9nv
Stiver party, with or WRhgut the xnawieage o' EBA. sudablry.

2001

The testing ervices reDOr1ad NErEM Rave CaeA Derlormed Dy 8A EBA lecnnicien 10 recognized
Ingus iy siandeme. uniees otharwisy noted. No olher warmran!
Includo or represdnt any Interpretation or opinion of spectt

is made, These cala o nat
n compiience or moteria)
ouid engmsenng NIETPINALOT be reQUIPS, EBA Wit Provide R upen walten requeet.

etQ
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EBA ENGINEERING. YUKC

04703796 WED 11:24 FAX 403 86f 1349

[doos

I = -
’ ATTERBERG LIMIT TEST RESULTS
(LABORATORY DATA REPORT)
Project: f NiGu7  Pesoww Lpn TESrinE:  Barehale Number:
Address: _ftrmmorss G T Depth:
Sampie Number: ___/._. TRIG 15-\
Projoct Number: _ O20/-0(,~ /2188 Sample Description '
Date Tested: _'ﬁﬂ['-"/! 2./99; By T34 '
LQuID LIMIT PLASTIC LIMIT
(ASTM Designatlon D 423) , (ASTM Designation D 424)
Trial Number 1 2 3 ' Trial Number T 2
Tare Number <) KK Tare Number 2R
Number of Blows | Js~ 133
Mass of Wet Soll & Tare 9 _ 7772 519355, Mass of Wet Sall & Tare ¢ U7
Mass of Dry Soil & Tare g (732! 43,29i45.2%: - Mass of Dry Scil & Tare g 9,05
Mass of Tare g 283|274 | 370 Mass ¢f Tare g 250
Mass of Dry Seil g 04 | 49.7144.23| | Mass of Dry Sall g S/
- Mass of Moisture g - 199 yA 45 | | Mass of Maisture g OGZ
[ MOISTURE CONTENT % ___J/5.3” 24 | /. MOISTURE CONTENT % 1 22
SHRINKAGE LIMIT
s ; (ASTM Daslgnation D 427)
SO MO Ll Trial Number 1 2 3
. { - : Tare Number
2 Che SN Mass of Wet Scil & Tare g
® [T Mass of Dry Soit& Tare ¢ |
20.é e Mass of Tare g
E’é _ S N Mass of Dry Soil g Wo
8 ......,.......-.-.;..‘;'.'.'.. ...... -4 . '-.E: MSSS Df MOIB!UTB ! H
-2 R Hi | MOISTURE CONTENT % w |
/5 L ——— e 4| | Velume of Tare V 1 '
= = . Valume ot Dry Sell Vo
o :iif | Voluma of Shrinkage
4 JERNN S ;| [Shrinkage Limit SL
........... o i | Shrinkage Ratio R
- S et -+l (Volumetric Shrinkags Vs
10 18 20 25 . 30 35 ao | Linear Shrinkage Ls ! I
Number of Blows
Remarks: 7
Liquid Umit: / 0 : Z
Plastic Lmit: 1.0
Plasticity index: 4 L
S
4 Dressnted Mgrecn m (Or (NS 6040 LEG O the The tesung asrices re00nod hersin Navo Beon Derormed By an EBA lecanican (Q recognizes eoo
-Jpylated chent, EBA le notresconmibie. rrar can Indystry stanaerde. uniass othsrwisa neted. No oTier wamrenly is mada. These dats da nat-
Da nely llanle, 107 use rege of this re ot By an Inctyde or represant any interpretapcn or oginion of spect n o of maernal

uther pasty, with Or WUl iNs knowlengo of EBA.  sunability. Shouls engineertng interpralauan e required, EBA will pravida & upon writen request.

00



04/03/96 WED 11:24 FAX 403 86& 349

04,93/96 11:26

483

668 43439 _
EBA ENGINEERING, YUK®

doosg

ATTERBERG LIMIT TEST RESULTS
" (LABORATORY DATA REPORT)
Project: Kn/GH T Desnd  Lag T2STivG  Borehole Number:
Address: . Depth:
Sample Number: TR 5 -Z
Project Number: (D20 (<A—(2/5 7 Sample Description
Date Tested: 2N 7/ By: 54 '
LiQuUID LIMIT PLASTIC LIMIT
(ASTM Designation D 423) _ (ASTM Designation D 424) _
| Trial Number i1 2 3 . Trial Number K 2
Tare Number s Tl U Tare Number
Number of Blows 23 | [B |13 .
Mass of Wet Soll & Tare 9 "pS./5 (A.23'(x/ 37| | Mass of Wet Sall & Tare g
Mass of Dry Scil& Tare g 3¢.33 572.79,5 3.2]: * Mass of Dry Soil & Tare g ¥/
Mass of Tare g 13801297 |3 24, | Mass ot Tare g Y71
Mass of Dry Soil ¢ 2.5 m A9.4% | Mass ot Dry Soll g '
MassofMoisture g~ ' 3 _ /@] | Mass of Maisture g
(MOISTURE CONTENT % __: / ! o4 ' ' MOISTURE CONTENT %
SHRINKAGE LIMIT
; NN (ASTM Designation D 427)
BAER MRS N Trial Number 1 2 | 3
2 el ol bgpel Tare Number
2 : Mass of Wet Soil & Tare g
® [T P Mass of Dry Soil & Tare g_
= : - RS Mass of Tare
208 I : Mass of Dry Soil 9@ Wo
8 S e s g tieadiaanen - aeee - N T Mass of Moisture
e : T MOISTURE GONTENT % w
23 g - SRR Velume of Tare V
= Ll Velume ot Dry Soll Vo
tiwii]21i] [Volume of Shrinkage
/o Tl 4| | Shrinkage Limit SL
: S Triilitin) | Shrinkage Ratio A
: bt e =53 Volumetric Sheinkage Vs
10 18 20 28 - a0 35 0 | Linear Shrinkage la
Number of Blows
Remarks:
Liquid Umit: / [I . Z
Plastic Limit: NP
Plasticity index: —
Sl

400 Bresented haroon m for t7e ¢ois La® ol the
stpvisteda cllenr. KBA ig not responsibre. nor can
D4 heid llabia, tar uge mede ol thts reo0n By en
olfrer PRLTY, W Cr WRNOUL thS xnowiasqe o’ EBA.

M Ay——
The tealing services recorted herein have Seen periormed Oy an EBA (echacran 16 regegaizea

Ingustry stancarcs. yniess othermee noted. No olher we!

Incude or
surabiity.

resent any intarpretation or epinion of specit

iy made. These GRS d6 NEX
an eorpilence o7 meaveaal

cuid sngmeenng nterPretatian be reqyired. EBA will Provide € upon writan requast.

etQ



83-28-96 16:28 493 668 4349

03/28/96 THU 16:27 FAX 403 66 349 EBA ENGINEERING, YURK

EBA Engineering Consultants Ltd.

POINT LOAD STRENGTH INDEX
Project Knight Piesold L.ab Testing Date March 27, 1996
Tested By M.CP.
Location _Carmacks Client Knight Piesold
Bore Hole DH-11 Depth Vadous  Attention _Mr. Bruno Bomtraeger

Sample No. Project No._0201-96-12188

Test Type D - Diametral : A-Axial : 1-lrregular

215 f
‘ _ noted_ in core
D 370 ft 1.85 | 700 342 205 205 14 Surface of core
_ - badly pitted
D 385 f 1.85 | 700 342 205 205 14 Core badly
- | pitted with two
7 also noted
D 475f | 1.85 ) 700 | 342 | 219 | 219 1.5 | Surface of core
‘ very pitted
Lh %l
Median values of strength index, 1,(50)
Parallel to plane of weakness: psi ( MPa)
Perpendicular to plane of weakness: . psi ( MPa)

Anisotropy index, 1,(50) = =
Remarks: Length: Diameter ratio >1.4 for all cores tested

“Celclte Business Centre
Unit 8, 151 Industrial Road, Whitehorse, YT Y1A 2Va
sPhone (403) 668-3068 « FAX (403) 688-4349¢

@oz2s



93,2896 16:29 ' 493 668 4349
03/28/98 THU 18:27 FAX 403 6€ '348 ~ EBA ENGINEERING, YUF @026

EBA Engineering Consultants Ltd.
POINT LOAD STRENGTH INDEX

Project  _Knight Piesold Lab Testing Date —March 27, 1996
Tested By M.CP.

Location _Carmacks Client  _Knight Piesold

Bore Hole _DH-12 Depth _Various = Attention _Mr, Bruno Borntraeger
Sample No. Project No._0201-96-12188
Test Type D Dnametral : A-Axial : |-Iregular
D 42 ft 1.85 | 875 342 256 256 1.8 Perpendicular to |
.| Schistosity l
D 42 ft 1.85 | 700 | 3.42 205 205 14 Parallel to
LW ' Schistosity
D 52 ft 185 | 1875 | 342 | 534 534 3.7 Perpendicular to
Schistosity
D | s52a | 185 |1025] 342 | 300 | 300 [ 21 Parallel to |
Schistosity
D 58t 185 | 700 | 342 | 205 | 205 14 | Perpendicular to
- Schistosity |
D 58 ft 1.85 | 550 342 161 161 1.1 Parallel to
Schistosity
D 9f 1.85 | 1450 | 3.42 424 424 2.9 Perpendicular to
| Schistosity
D 59 185 | 700 | 342 | 205 | 205 14 Parallel to
Schistosity

Median valuss of strength index, 1,(50)

Parallel to plane of weakness: psi ( MPa)
Perpendicular to plane of weakness. psi {
Anisotropy index, 1,(50) =
Remarks: mmmw__mmuwmm_mm

but for uent t aralle] to Schist L:D ratios varied from 1.2 to 1.5
depending npon length of leftoirer core.

MPa)

Calcite Business Centre h ebo
Unit 5. 151 Industrial Road, Whitehorse, YT Y1A 2v3
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kN/cu.m

Dry density,

PROCTOR TEST REPORT

Curve No.:
Project No.: 1377A-L200 Date: 3/24/96
Project: CARMACKS COPPER PROJECT
Location: TR96-17
TILL
Elev/Depth:
Remarks:

MATERTAL DESCRIPTION

Description: clayey SAND, some gravel

Classifications: USCS: SC AASHTO:

Nat. Moist. = 8.4%% ’ Sp.G. =

Liquid Limit = 20 Plasticity Index = 8
%> 3/8 in = 8.5% %< No.200 = 36.6%

TEST RESULTS
Maximum dry density = 22.4 kN/cu.m

Qptimum moisture = 6.5 7%

24
\‘ \\ Test specification:
\\\ ASTM D 1557-91 Procedure B, Modified
Oversize correction applied to each point
22
N
N,
N :
20 N 100% SATURATION CURVES
<\5\ FOR SPEC. GRAV. EQUAL TO:
oN 2.8
ANEN 26
18 \\\ *
\‘
N
N
16 >’~
N
N
\
14 =
-
—
12
10
o 5 10 15 20 25 30 35 40
Water content, %
Plate No.

Knight Piesold LLC




kN/cu.m

Dry density,

PROCTOR TEST REPORT

Curve No.:

Project No.: 1377A-L200 Date:

Project: CARMACKS COPPER PROJECT
Location: TR96-12-1

FINE GRAINED SOIL
Elev/Depth:
Remarks:

MATERTAL DESCRIFPTION
Description: silty/clayey SAND some gravel
Classifications: USCS: SC-SM . AASHTO:
Nat. Moist. = B.0Z%Z Sp.G. =
Liquid Limit = 20 Plasticity Index = 7
%> 3/8 in = 10.9% %< No.200 = 354.9%

3/24/96

TEST RESULTS

Maximum dry density = 22.6 kN/cu.m

Optimum moisture = 5.7 %

24
AN Test specification:
\ N
\\\ ASTM D 1557-91 Procedure B, Modified
£ N\ Oversize correction applied to each point
22
4
NN
AN
20 NCRTN\ 100% SATURATION CURVES
R FOR SPEC. GRAV. EQUAL TO:
2.8
N 2.7
h N 2.6
r SNY
P
N
.
1 S, \
6 RN
\:
14 ™~
=N
12
10
5 10 15 20 25 30 35 40

Water content, 7%

Plate No.— |

Knight Piesold LLC




kN/cu.m

Dry density,

Project No.: 1377A-L200

PROCTOR TEST REPORT

Curve No.:
Date: 3/24/96

Project: CARMACKS COPPER PROJECT
Location: TR96-1-2
TILL

Elev/Depth:
Remarks:

MATERIAL DESCRIFTION

Description: very clayey SAND some gravel

Classifications: USCS: SC AASHTO:
Nat. Moist. = 18.9% Sp.G. =
Ligquid Limit = 26 Plasticity Index = 11
%> 3/8 in = 9.9% %< No.200 = 47.5%
TEST RESULTS
Maximum dry density = 21.3 kN/cu.m
Optimum moisture = 8.0 %
24
\\\ Test specification:
\\\ ASTM D 1557-91 Procedure B, Modified
\ﬁh\ Oversize correction applied to each point
22 v :
y’ ‘\\
[ .
20 ~\ 100% SATURATION CURVES
T FOR SPEC. GRAV. EQUAL TO:
2.8
N 2.7
b Ny 2.6
18 ™
N
I
N
1
6 %\
SN
\
14 EES
-
N
12
10
0 S 10 15 20 25 30 - 35 40
Water content, 2%
Piate No.

Knight Piesold LLC




kN/cu.m

Dry density,

PROCTOR TEST REPORT

Curve No.:
Project No.: 1377A-L200 , Date: 3/24/96
Project: CARMACKS COPPER PROJECT
Location: TR96-16-1
TILL
Elev/Depth:
Remarks:

MATERTAL DESCRIPTION

Description: clayey SAND w/gravel

Classifications: USCs: SC AASHTO:

Nat. Moist. = 14.1% Sp.G. =

Liquid Limit = 25 Plasticity Index = 12
%> 3/8 in = 12.5% %< No.200 = 39.5%

TEST RESULTS

Maximum dry density = 22.0 kN/cu.m

Optimum meisture = 6.1 %

24 A\
\\ Test specification:
\\\ ASTM D 1557-91 Procedure B, Modified
Oversize correction applied to each point
22 :
N
‘\\
20 ™ \\ 100% SATURATION CURVES
R FOR SPEC. GRAV. EQUAL TO:
N 2.8 ’
N 2.7
N 2.6
N
NS
. \\‘
[
N N
\':\‘
\
y
14
anzh
—
12
10 *
0 S 10 15 20 25 30 35 40
Water content, 7%
Plate No.

Knight Piesold LLC




kN/cu.m

Dry density,

Curve No.:
Project No.: 1377A-L200 Date: 3/24/96
Project: CARMACKS COPPER PROJECT
Location: TR96-6-2
SAND & GRAVEL
Elev/Depth:
Remarks:
MATERTAL. DESCRIPTION
Description: gravely SAND stightly siity
Classifications: USCS: SW-SM AASHTO:
Nat. Moist. = 3.2% Sp.G. =
Liquid Limit = Plasticity Index =
%> 3/8 in = 17.5% %< No.200 = 5.2%
' TEST RESULTS
Maximum dry density = 21.7 kN/cu.m
Optimum moisture = 5.8 %
24
\ Test specification:
\\\ ASTM D 1557-81 Procedure B, Modified
N ‘\\ Oversize correction applied to each point
22 I
W\
20 2 N 100% SATURATION CURVES
) FOR SPEC. GRAV. EQUAL TO:
2.8
N 2.7
N 2.6
18 D\ k/////—__
\‘
NI
N
N
1
6 3N
SN
" SSSY
-
12
10
5 10 15 20 25 30 35 40
Water content, X%
Plate No.

Knigh

t Piesoid LLC




kN/cu.m

Dry density,

Project No.: 1377A-L200

PROCTOR TEST REPORT

Curve No.:
Date: 3/24/96

Project: CARMACKS COPPER PROJECT

Location: TR96-11

-3

FINE GRAINED SOIL

Eiev/Depth:
Remarks:

MATERTAL DESCRIPTION

Description: sondy, gravelly CLAY
USCS: CH AASHTO:

Classifications:
Nat. Moist. = 27.
Liquid Limit = 59
%> 3/8 in = 6.0%

6%

Sp.G. =
Plasticity Index = 42
%< No.200 = 77.5%

TEST RESULTS

Maximum dry density = 17.3 kN/cu.m
Optimum moisture = 18.1 %

24
N \\ Test specification:
\\\ ASTM D 1557-91 Procedure B, Modified
N ‘\\ Oversize correction applied to each point
22 N
AN
N
NN
N .
20 NCRIN 100% SATURATION CURVES
N FOR SPEC. GRAV. EQUAL TO:
N 2.8
N 2.7
h 2.6
18
-
Ty
16 P,
N
N
14
S
12
10 :
0 5 10 15 20 25 30 35 40

Water content, 2

Plate Nowo——

Knight Piesold LLC




MOISTURE-DENSITY TEST DATA DATA FILE: 213

PROJECT DATA

Date: 3/24/96
Project no.: 1377A-L200
Project: CARMACKS COPPER PROJECT
Location 1: TR96-1-2
2: TILL
Remarks 1:
2:
3:
Material 1: very clayey SAND
description 2: some gravel
Elevation or depth:
Fig no: ‘
SPECIMEN DATA
USCS classification: SC AASHTO classification:
Natural moisture: 18.9 Specific gravity:
Percent retained on 3/8 in sieve: 9.9
Percent passing No. 200 sieve: 47.5 . .
Liquid limit: 26 Plastic limit: 15 Plasticity index: 11

TEST DATA AND RESULTS

Type of test: Modified, ASTM D 1557-91 Procedure B

23 ZAV spe| POINT No. 1 2 3 4
5 75 |WM + WS 13.97 13.79 13.55 13.86
22 . WM 9.15 9.15 9.15  9.15
\ WW+T #1 378.30 508.60 335.50 660.30
s WD+T #1 354.50 465.00 324.00 621.80
21 rf N,

TARE #1 113.10 116.90 112.10 114.20

o/ \\ MOIST #1 9.9 12.5 5.4 7.6
20 S \\

19 \\
MOISTURE 8.9 11.3 4.9 6.8
18 DRY DEN 21.18 20.00 20.20 21.13
4 8 12 16

Max dry den= 21.3 kN/cu.m., Opt moisture= 8.0 %

ASTM D 4718 Correction Data:
Bulk Specific Gravity of Oversize Material = 2.726
Moisture of oversize material = 0.000 %

ASTM D 4718 Correction Applied to Each Point

=S EssSsssSSESs===s=s==o==== Knight Piesold LLC =========—====——=sSSs=S=SS=SSSS



MOISTURE-DENSITY TEST DATA DATA FILE: 211

PROJECT DATA

Date: 3/24/96

Project no.: 1377A-L200

Project: CARMACKS COPPER PROJECT
Location 1: TR96-17

2: TILL

Remarks 1:

2:

3:

Material 1: clayey SAND, some gravel

description 2:
Elevation or depth:

Fig no:
SPECIMEN DATA
USCS classification: sC AASHTO classification:
Natural moisture: 8.4% Specific gravity:
Percent retained on 3/8 in sieve: 8.5
Percent passing No. 200 sieve: 36.6 : ]
Liquid limit: 20 Plastic limit: 12 Plasticity index: 8

TEST DATA AND RESULTS

Type of test: Modified, ASTM D 1557-91 Procedure B

24 ZAV SpG POINT NO. 1 2 3 4
5.75 |WM + WS 14.13 14.01 13.62 13.90
23 A WM 9.15 9.15 9.15 9.15
\ WW+T #1 283.50 290.00 354.10 345.70
WD+T #1 273.00 275.90 348.60 335.30
22 "( 'R TARE #1 114.60 120.80 120.10 119.70
\,\ MOIST #1 6.6 9.1 2.4 4.8

21 GJ/f x\\\

20 \
\\uMOISTUREG.l 8.3 2.2 4.4

19 DRY DEN 22.34 21.40 20.98 21.72

2 6 10 14
Max dry den= 22.4 kN/cu.m., Opt moisture= 6.5 %

ASTM D 4718 Correction Data:
Bulk Specific Gravity of Oversize Material = 2.695
Moisture of oversize material = 0.00 %

A™™M D 4718 Correction Applied to Each Point

‘.

== Knight Piesold LLC =




MOISTURE~DENSITY TEST DATA DATA FILE: 212

! PROJECT DATA

Date: 3/24/96
Project no.: 1377A-L200
Project: CARMACKS COPPER PROJECT
Location 1: TR96-12-1
2: FINE GRAINED SOIL
Remarks 1:
2:
3:
Material 1: silty/clayey SAND
description 2: some gravel
Elevation or depth:
Fig no:
SPECIMEN DATA
USCS classification: SC-sM AASHTO classification:
Natural moisture: 8.0% Specific gravity:
Percent retained on 3/8 in sieve: 10.9
Percent passing No. 200 sieve: 34.9 ’
Liquid 1limit: 20 Plastic limit: 13 Plasticity index: 7

TEST DATA AND RESULTS

Type of test: Modified, ASTM D 1557-91 Procedure B

23 ZAV Spe| POINT NO. 1 2 3 4
/‘\ 5.75 | WM + WS 13.92 13.82 13.86 14.04
22 A WM 9.15 9.15 9.15 9.15
d \ WW+T #1 352.40 313.60 301.40 278.30
L WD+T #1 334.20 296.70 293.30 266.90
21 \ TARE #1 129.90 128.20 129.20 124.70
\ MOIST #18.9 10.0 4.9 8.0
20 \\\
19 \‘i
MOISTURE 7.9 8.9 4.4 7.1
DRY DEN 21.20 20.58 21.66 21.85

18
4 8 12 16

Max dry den= 22.6 kN/cu.m., Opt moisture= 5.7 %

ASTM D 4718 Correction Data:
Bulk Specific Gravity of Oversize Material = 2.728
Moisture of oversize material = 0.000 %
™M D 4718 Correction Applied to Each Point

=========z====c=====z========= Knight Piesold LLC =======SS=SS======SsS===s===SS



MOISTURE-DENSITY TEST DATA DATA FILE: 214

PROJECT DATA

Date: 3/24/96

Project no.: 1377A-L200

Project: CARMACKS COPPER PROJECT
Location 1: TR96-16-1

2: TILL

Remarks 1:

2:

3:

Material 1: clayey SAND w/gravel

description 2:
Elevation or depth:

Fig no:
SPECIMEN DATA
USCS classification: sC AASHTO classification:
Natural moisture: 14.1 Specific gravity:
Percent retained on 3/8 in sieve: 12.5
Percent passing No. 200 sieve: 39.5
Liquid limit: 25 Plastic limit: 13 Plasticity index: 12

TEST DATA AND RESULTS

Type of test: Modified, ASTM D 1557-91 Procedure B

23 ZAV SpG| POINT NO. 1 2 3 4
5.75 |WM + WS 14.00 13.83 13.73 14.03
22 \, WM ©9.15 9.15 9.15 9.15
E/""AB""%‘\\ WW+T #1 405.80 507.60 365.20 625.90
\\ WD+T #1 381.70 466.90 353.80 592.00
21 P TARE #1 116.70 114.70 113.40 112.60
‘\;\\\ MOIST #19.1 11.6 4.7 7.1
20 \\\\.
19
‘ MOISTURE 8.0 10.1 4.1 6.2
18 DRY DEN 21.55 20.43 21.24 22.03
2 6 10 14

Max dry den= 22.0 kN/cu.m., Opt moisture= 6.1 %

ASTM D 4718 Correction Data:
Bulk Specific Gravity of Oversize Material = 2.723
Moisture of oversize material = 0.000 %

A°™ D 4718 Correction Applied to Each Point

H
n
i

== = Knight Piesold LLC ==sss========



MOISTURE-DENSITY TEST DATA DATA FILE: 215

PROJECT DATA

Date: 3/24/96
Project no.: 1377A-L200
Project: CARMACKS COPPER PROJECT
Location 1: TR96-6-2
23 SAND & GRAVEL
Remarks 1:
2:
3:
Material 1: gravely SAND
description 2: slightly silty
Elevation or depth.
Fig no:
SPECIMEN DATA
USCS classification: Sw-SM AASHTO classification:
Natural moisture: 3.2 Specific gravity:
Percent retained on 3/8 in sieve: 17.5
Percent passing No. 200 sieve: 5.2
Liquid limit: Plastic limit: Plasticity index:

TEST DATA AND RESULTS

Type of test: Modified, ASTM D 1557-91 Procedure B

23 ZAV spg| POINT NO. 1 2 3 4
2.75 |WM + WS 13.51 13.85 13.90 13.81
22 \ WM 9.15 9.15 9.15 9.15
\ WW+T #1 433.00 649.20 1222.80 355.80
\ X WD+T #1 419.80 616.90 1138.90 335.40
21 5 TARE #1 114.40 114.50 112.70 135.40
\ MOIST #1 4.3 6.4 8.2 10.2
20 \\
19
MOISTURE 3.6 5.3 6.7 8.4
18 DRY DEN 20.64 21.65 21.55 20.88
2 6 10 14

Max dry den= 21.7 kN/cu.m., Opt moisture= 5.8 %

ASTM D 4718 Correction Data:
Bulk Specific Gravity of Oversize Material = 2.714
Moisture of oversize material = 0.000 %

AST™ D 4718 Correction Applied to Each Point

= ======= = Knight Piesold LLC =====s===SSss=SSsSsSssss=sss=s==s




MOISTURE-DENSITY TEST DATA DATA FILE: 216

PROJECT DATA

Date: 3/24/96

Project no.: 1377A-L200

Project: CARMACKS COPPER PROJECT
Location 1: TR96-11-3

2: FINE GRAINED SOIL
Remarks 1:

2:

3:

Material 1: sandy, gravelly CLAY

description 2:
Elevation or depth:

Fig no: -
SPECIMEN DATA
USCS classification: CH AASHTO classification:
Natural moisture: 27.6 Specific gravity:
Percent retained on 3/8 in sieve: 6.0
Percent passing No. 200 sieve: 77.5 ’
Liquid 1limit: 59 Plastic limit: 17 Plasticity index: 42

T i —— — . ——— — —— — — — ———————— —————— — — —— — ——— ————— — — —— — ——  ———— — — — — ——————— - ————————

TEST DATA AND RESULTS

Type of test: Modified, ASTM D 1557-91 Procedure B

19 ZAV SpG POINT NO. 1 2 3 4 5
2.75 WM + WS 13.43 13.46 13.42 13.27 13.24
18 WM 9.15 9.15 9.15 9.15 9.15
\ WW+T #1 311.70 231.20 226.50 243.00 292.30
P pa WD+T #1 275.20 206.00 205.30 212.20 267.40
17 C 4 ~\e\§ TARE #1 115.90 91.10 92.30 91.90 115.40
\ MOIST #1 22.9 21.9 18.8 25.6 l6.4
16 \\
15
MOISTURE 21.5 20.6 17.6 24.1 15.4
14 DRY DEN 16.80 17.05 17.31 15.86 l16.95
14 18 22 26

Max dry den= 17.3 kN/cu.m., Opt moisture= 18.1 %

ASTM D 4718 Correction Data:
Bulk Specific Gravity of Oversize Material = 2.674
Moisture of oversize material = 0.000 %

A" D 4718 Correction Applied to Each Point

======z=z===z=z=s=zsz=s=s==== Knight Piesold LLC S==ss===sssssssososssSsosssss




Grain Size Distribution
Test Data

ASTM D 422
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GRAIN SIZE DISTRIBUTION TEST REPORT
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&)}
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I
o

20 ﬁn
\‘...
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O : : . B B . ] | : ] | .
200 100 10.0 1.0 0.1 c.01 0.001
' GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND % SILT % CLAY
& 6 0.0 19.6 32.9 30.8 16.7
LL PI Das D60 Dso D30 D15 D10 Ce Cy
[ ] 26 11 6.53 0.237 |0.092310.0112
MATERIAL DESCRIPTION UsCs AASHTO
® very clayey SAND, some gravel SC
Project No.: 1377A Remarks:
Project: CARMACKS COPPER PROJECT Natural Moisture Content

® location: TR96-1-2, TILL
18.9%

Date: 3/17/96
GRAIN SIZE DISTRIBUTION TEST REPORT

Knight Piesold LLC Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT

c
£
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2 In,
“11-1/2 in
=11 in.
~13/4 In
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#10
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<
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| §#200
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e
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PERCENT FINER

40
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20

10

0 :

200 100 ' 10.0 1.0 0.1 0.01 J'0.001
) GRAIN SIZE - mm

Test|%Z +3" % GRAVEL % SAND % SILT % CLAY

el 9 4.0 34.7 §9.6 1.7

LL PI Dgs ) Dso Dzo D5 D1o Ce Cy

® 18.8 4.47 3.02 1.41 0.699 | 0.489 | 0.91 9.1

MATERTIAL DESCRIPTION Uscs AASHTO

@ gravelly SAND, trace cobbles SP

Project No.: 1377A ' Remarks:
Project: CARMACKS COPPER PROJECT
® lLocation: TR96-3~1, Sand & Gravel

Natural Moisture Content

3.1%

Date: 3/17/96

GRAIN SIZE DISTRIBUTION TEST REPORT

Knight Piesold LLC Figure No.




DISTRIBUTION TEST REPORT

#10
| #80
#200

100

=+
B

:

-] §140

80

80

70

60

40

PERCENT FINER

30

20

10

O : 3 . o . : 5 ! ! :
200 100 10.0 1.0 0.1 0.01 0.001
' GRAIN SIZE - mm

Test|Z +3" % GRAVEL % SAND % SILT % CLAY

le| 8 0.0 39.5 55.3 5.2

LL PI Dgs Dso Ds0 Dzo D1s D10 Ce Cy

® 10.6 4.68 3.26 1.34 0.516 | 0.265 | 1.46 17.7

. MATERTIAL DESCRIPTION uUscs AASHTO

® gravelly SAND, slightly silty SW-SM

Project No.: 1377A Remarks:
Project: CARMACKS COPPER PROJECT ' Natural Moisture Content

® Location: TR96-6~2, Sand & Gravel
] 3.2%

Date: 3/17/96

GRAIN SIZE DISTRIBUTION TEST REPORT

Knight Piesold LLC Figure No.




w

Project: CARMACKS COPPER PROJECT
® Location: TR96-11-3, FINE GRAINED SOIL

Date: 3/17/96

GRAIN SIZE DISTRIBUTION TEST REFPORT

_Knigth P(ies‘ol

d LLC

GRAIN SIZE DISTRIBUTION TEST REPORT
.o L E éE
£ £ £> £ . <
10 o maelli3sg =z 2 8 g8 2%
90 h
80 ';
70 % ? '\*‘\~+
% ] ]
Y 60 i
A
= 50 \
W f 3
3 a
& 40 h ]
2
30
20
10
]
O : N N R N ] ]
200 100 10.0 1.0 0.1 Q.01 0.001
’ GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND % SILT % CLAY
e 3 0.0 14.2 8.3 20.8 56.7
LL PI Dgs Og0 Os0 030 D15 D10 Ce Cy
] 59 42 4,22 0.0012
MATERIAL DESCRIPTION Uscs AASHTO
® sandy, gravelly CLAY CH
Project No.: 1377A Remarks:

Natural Moisture Content

27 .6%

Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT
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18]
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PERCENT FINER
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S

0

200 100 10.0

1.0

0.1 0.01

GRAIN SIZE - mm

0.001

Test|% +3" % GRAVEL

7% SAND

7% SILT

% CLAY

& 4 0.0 17.8

47 .3

22.0

12.9

LL PT Das Dso

Dso

Dzo

D1s D10

[ 20 7 6.17 0.589

0.251

0.0495

0.0047

MATERTAL DESCRIPTION

USCS

AASHTO

® silty/clayey SAND, some gravel

SC-SM

Project No.: 1377A
Project: CARMACKS COPPER PROJECT

® Location: TR96-12-1, FINE GRAINED SOIL

Date: 3/17/96

Remarks:

8.0%

GRAIN SIZE DISTRIBUTION TEST REPORT

Knight Piesold LLC

Figure No.

Natural Moisture Content




GRAIN SIZE DISTRIBUTION TEST REPORT
c c ¢« :_::'EE
00 = negz-3%% £ 2 8§ 38 Z8§
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N
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200 100 10.0 1.0 0.1 0.01 0.001
' GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND % SILT % CLAY
e 5 | 0.0 21.6 39.0 23.86 15.8
LL PI Dgs Deo Cso Dzo D15 D10 Ce Cy
e 25 12 7.76 | 0.447 [ 0.188 |0.0240 [0.0015
MATERIAL DESCRIPTION UsCcs AASHTO
® clayey SAND w/gravel sc
Project No.: 1377A Remarks:

Project: CARMACKS COPPER PROJECT

® Location: TR96-16-1,

Date: 3/17/96

TILL

GRAIN SIZE DISTRIBUTION TEST REPORT

Knight Piesold LLC

Figure No.

14.1%

Natural Moisture Content




GRAIN STZFE DISTRIBUTION TEST REPORT

g
*

==l §140
= 4200

3

100

#10
=] y20
| #60

g0

IR
: : SO NG
so | LT | IS

70
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200 100 10.0 1.0 0.1 Q.01 Q.001
’ GRAIN SIZE - mm

Test|% +3" % GRAVEL % SAND % SILT % CLAY

& 7 0.0 17.6 45.8 20.4 16.2

LL PI Dgs Dso Dso D30 D15 D10 Ce Cy

] 20 8 5.96 [0.403 { 0.211 {0.027210.0015

MATERTAL DESCRIPTION USCS AASHTO

® clayey SAND, some gravel SC

Project No.: 1377A Remarks:
Project: CARMACKS COPPER PROJECT Natural Moisture Content

@& lLocation: TR96-17, TILL
8.4%

Date: 3/17/96
GRAIN SIZE DISTRIBUTION TEST REPORT

Knight Piesold LLC Figure No.




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 6

r “e: 3/17/96
"ject No.: 1377A
r;oject: CARMACKS COPPER PROJECT

Location of Sample: TRS96-1-2, TILL
Sample Description: very clayey SAND, some gravel

USCS Class: SC Liquid limit: 26
AASHTO Class: Plasticity index: 11
Notes

Remarks: Natural Moisture Content 18.9%

Fig. No.:
Mechanical Analysis Data
Initial
Dry sample and tare= 37.60
Tare = 0.00
Dry sample weight = 37.60

Sample split on number 4 sieve
it sample data:
>ample and tare = 616.9 Tare = 117.1 Sample weight = 499.8
Cumulative weight retained tare= 0
Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent

retained finer
1.5 inches 0.00 100.0
1 inches 0.74 98.0
0.75 1inches 1.41 96.2
0.5 inches 2.73 92.7
0.375 inches 3.72 90.1
# 4 7.37 80.4
# 10 37.30 74.4
# 20 72.30 68.8
# 40 98.60 64.5
# 60 124.30 60.4
# 100 - 158.10 55.0
#

200 204.50 47.5



< ~aration sieve is number 10
cent -# 10 based on complete sample= 74.4
Weight of hydrometer sample: 57.96
Calculated biased weight= 77.90
Automatic temperature correction
Composite correction at 20 deg C =-2

Meniscus correction only= 1

Specific gravity of solids= 2.6

Specific gravity correction factor= 1.012

Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent

time, min deg C reading reading depth mm finer
1.0 18.0 34.5 32.0 0.0142 35.5 10.5 0.0460 41.6
1.0 18.0 34.5 32.0 0.0142 35.5 10.5 0.0460 41.6
4.0 18.0 30.8 28.3 0.0142 31.8 11.1 0.0237 36.7
4.0 18.0 30.5 28.0 0.0142 31.5 11.1 0.0237 36.4
15.0 18.0 26.0 23.5 0.0142 27.0 11.9 0.0126 30.6
30.0 18.0 24.5 22.0 0.0142 25.5 12.1° 0.0090 28.6
60.0 18.0 22.0 19.5 0.0142 23.0 12.5 0.0065 25.4
120.0 18.0 20.5 18.0 0.0142 21.5 12.8 0.0046 23.4
234.0 18.0 18.0 15.5 0.0142 19.0 13.2 0.0034 20.2
1445.0 18.0 14.5 12.0 0.0142 15.5 13.8 0.0014 15.6

avel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL = 19.6 % SAND = 32.9
% SILT = 30.8 % CLAY = 16.7

D85= 6.53 D60= 0.237 D50= 0.092
D30= 0.0112



GRAIN SIZE DISTRIBUTION TEST DATA , Test No.: 9

D : 3/17/96
3 ,ect No.: 1377A
Pruoject: CARMACKS COPPER PROJECT

Location of Sample: TR96-3-1, Sand & Gravel
Sample Description: gravelly SAND, trace cobbles

USCS Class: SP Liquid limit:
AASHTO Class: Plasticity index:
Notes

Remarks: Natural Moisture Content 3.1%

Initial
Jry sample and tare= 59.99
Tare = 0.00
Jry sample weight = 59.99

S7 ~le split on number 4 sieve
3 t sample data:
imple and tare = 624.1 Tare = 118.6 Sample weight = 505.5
Cumulative weight retained tare= 0
rare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer
6 inches 0.00 100.0
3 inches 2.41 96.0
2 inches 3.48 94.2
1 inches 6.99 88.3
1 inches 6.99 88.3
0.75 inches 8.93 85.1
0.5 inches 12.72 78.8
0.375 inches 15.24 74.6
# 4 23.25 61.2
# 10 183.30 39.0
# 20 353.60 18.4
# 40 435.60 8.5
# 60 468.90 4.4
# 100 484.20 2.6
# 200 491.80 1.7

Fractional Components

3r 'el/Sand based on #4 sieve




Sand/Fines based on
$ + 3 in. = 4.0
% FINES = 1.7

18.84 D60=
1.4109 Di15=
0.9110 Cu =

L
D30
Cc

.

#200 sieve

% GRAVEL = 34.7 % SAND
4.467 D50= 3.016
0.69904 D10= 0.48922

9.1306

59.6



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 3
Pt 3/17/96

1 -ject No.: 1377A

Project: CARMACKS COPPER PROJECT

~Sample Data

Location of Sample: TR96-11-3, FINE GRAINED SOIL
Sample Description: sandy, gravelly CLAY

USCS Class: CH Liquid limit: 59
AASHTO Class: Plasticity index: 42
Notes

Remarks: Natural Moisture Content 27.6%

Fig. No.:
Mechanical Analysis Data
Initial
Dry sample and tare= 24.11
Tare = 0.00
Dry sample weight = 24.11

S7 le split on number 4 sieve

< -t sample data:
wvample and tare = 637.4 Tare = 118.9 Sample weight = 518.5
Cumulative weight retained tare= 0

Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer
1.5 inches 0.00 100.0
1 inches 0.44 98.2
0.75 1inches 0.57 97.7
0.5 inches 0.89 96.3
0.375 inches 1.44 94.0
# 4 3.41 g85.8
# 10 14.30 83.5
# 20 23.40 82.0
# 40 30.90 80.7
# 60 37.00 79.7
# 100 43.40 78.7
# 200 50.30 77.5



s ration sieve is number 10
t .cent —-# 10 based on complete sample= 83.5
Weight of hydrometer sample: 58.43
Calculated biased weight= 69.99
Automatic temperature correction

Composite correction at 20 deg C =-2.

Meniscus correction only= 1

Specific gravity of solids= 2.6

Specific gravity correction factor= 1.012

Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 X Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer
0.5 18.7 54.5 52.2 0.0141 55.5 7.2 0.0534 75.4
1.0 18.7 53.5 51.2 0.0141 54.5 7.4 0.0382 74.0
2.0 18.7 52.5 50.2 0.0141 53.5 7.5 0.0273 72.6
4.0 18.7 51.0 48.7 0.0141 52.0 7.8 0.0196 70.4
15.0 18.3 48.0 45.6 0.0142 49.0 8.3 0.0105 65.9
30. 18.1 47.0 44.6 0.0142 48.0 8.4 0.0075 64.4
60.0 18.0 46.0 43.5 0.0142 47.0 8.6 0.0054 62.9
120.0 18.0 44.5 42.0 0.0142 45.5 8.8 0.0039 60.8
240.0 18.0 43.5 41.0 0.0142 44.5 9.0 0.0028 59.3
1440.0 18.0 37.0 34.5 0.0142 38.0 10.1

0.0012 49.9

Fractional Components

Sand/Fines based on #200 sieve
$ + 3 in. = 0.0 % GRAVEL = 14.2 % SAND = 8.3
% SILT = 20.8 % CLAY = 56.7

D85= 4.22 D60= 0.003 D50= 0.001



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 4

ce: 3/17/96
bject No.: 1377a
Project: CARMACKS COPPER PROJECT

Location of Sample: TR96-12-1, FINE GRAINED SOIL
Sample Description: silty/clayey SAND, some gravel

USCS Class: SC-SM Liquid limit: 20
AASHTO Class: Plasticity index: 7
Notes

Remarks: Natural Moisture Content 8.0%

Fig. No.:
Mechanical Analysis Data
Initial
Dry sample and tare= 38.68
Tare = 0.00

Dry sample weight = 38.68
ple split on number 4 sieve
it sample data:
Sample and tare = 687.1 Tare = 114.5 Sample weight = 572.6
Cumulative weight retained tare= 0
Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer
1.5 inches 0.00 100.0
1 inches 0.89 97.7
0.75 1inches 1.77 95.4
0.5 inches 3.26 91.6
0.375 inches 4.22 89.1
# 4 6.87 82.2
# 10 68.40 72.4
# 20 128.80 63.7
# 40 179.60 56.4
# 60 225.60 49.8
# 100 276.00 42.6
# 200 329.50 34.9



.aration sieve is number 10
. -rcent -# 10 based on complete sample= 72.4
Weight of hydrometer sample: 58.18
Calculated biased weight= 80.35
Automatic temperature correction

Composite correction at 20 deg C =-2

Meniscus correction only= 1

Specific gravity of solids= 2.6

Specific gravity correction factor= 1.012

Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading ] depth mm finer
1.0 18.3 26.0 23.6 0.0142 27.0 11.9 0.0488 29.7
1.0 18.3 26.0 23.6 0.0142 27.0 11.9 0.0488 29.7
4.0 18.3 22.0 19.6 0.0142 23.0 12.5 0.0250 24.7
4.0 18.3 22.0 19.6 0.0142 23.0 12.5 0.0250 24.7
15.0 18.5 18.5 l6.1 0.0141 19.5 13.1. 0.0132 20.3
60.0 18.5 15.5 13.1 0.0141 16.5 13.6 0.0067 16.6
60.0 18.5 15.5 13.1 0.0141 16.5 13.6 0.0067 16.6
240.0 18.0 13.0 10.5 0.0142 14.0 14.0 0.0034 13.3
240.0 18.0 13.0 10.5 0.0142 14.0 14.0 0.0034 13.3

1447.0 18.0 12.5 10.0 0.0142 13.5 14.1 0.0014 12.6

Fractional Components

travel/Sand based on #4 sieve
Sand/Fines based on #200 sieve

$ + 3 in. = 0.0 % GRAVEL = 17.8 % SAND = 47.3
% SILT = 22.0 % CLAY = 12.9
D85= 6.17 D60= 0.589 D50= 0.251

D30= 0.0495 D15= 0.00473



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 5
.e: 3/17/96
..0ject No.: 1377A
Project: CARMACKS COPPER PROJECT

Location of Sample: TR96-16-1, TILL
Sample Description: clayey SAND w/gravel .

USCS Class: SC Liquid limit: 25
AASHTO Class: Plasticity index: 12
Notes

Remarks: Natural Moisture Content 14.1%

Fig. No.:
Mechanical Analysis Data
: Initial
Dry sample and tare= 35.69
Tare = 0.00

Drv sample weight = 35.69

‘ ple split on number 4 sieve
1it sample data:
Sample and tare = 644.7 Tare = 114.4 Sample weight = 530.3
Cumulative weight retained tare= 0

Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer
1.5 inches 0.00 100.0
1 inches 1.69 95.3
0.75 inches 2.23 93.8
0.5 inches 3.44 90.4
0.375 inches 4.45 87.5
# 4 7.70 78.4
# 10 39.40 72.6
# 20 86.60 65.6
# 40 128.00 59.5
# 60 167.50 53.7
# 100 212.40 -47.0
# 200 263.50 39.5
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saration sieve is number 10
. -rcent -# 10 based on complete sample= 72.6
Weight of hydrometer sample: 57.9
Calculated biased weight= 79.74
Automatic temperature correction
Composite correction at 20 deg C =-2

Meniscus correction only= 1

Specific gravity of solids= 2.6

Specific gravity correction factor= 1.012

Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer
1.0 18.7 30.0 27.7 0.0141 31.0 11.2 0.0472 35.1
1.0 18.7 30.0 27.7 0.0141 31.0 11.2 0.0472 35.1
2.0 18.7 28.0 25.7 0.0142 29.0 11.5 0.0338 32.6
4.0 18.7 26.0 23.7 0.0141 27.0 11.9 0.0243 30.1
15.0 18.7 23.5 21.2 0.0141 24.5 12.3. 0.0127 26.9
30.0 18.7 22.0 19.7 0.0141 23.0 12.5 0.0091 25.0
60.0 18.7 20.0 17.7 0.0141 21.0 12.9 0.0065 22.4
120.0 18.7 18.5 l6.2 0.0141 19.5 13.1 0.0047 20.5
232.0 8.0 17.0 14.5 0.0142 18.0 13.3 0.0034 18.5
1440.0 18.0 14.0 11.5 0.0142 15.0 13.8 0.0014 14.6

wravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve

%$ + 3 in. = 0.0 % GRAVEL = 21.6 % SAND = 39.0
% SILT = 23.6 % CLAY = 15.8
D85= 7.76 D60= 0.447 D50= 0.188

D30= 0.0240 D15= 0.00151



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 7
_e: 3/17/96
. -oject No.: 1377A
Project: CARMACKS COPPER PROJECT

Location of Sample: TR96-17, TILL
Sample Description: clayey SAND, some gravel

USCS Class: SC Liquid limit: 20
AASHTO Class: Plasticity index: 8
Notes

Remarks: Natural Moisture Content 8.4%

Fig. No.:
Mechanical Analysis Data
Initial
Dry sample and tare= 33.63
Tare = 0.00
Drv sample weight = 33.63

ple split on number 4 sieve

Lit sample data:

Sample and tare = 627.1 Tare = 113 Sample weight = 514.1

Cumulative weight retained tare= 0 :
Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer
1.5 inches 0.00 100.0
1 inches 0.23 99.3
0.75 inches 0.86 97.4
0.5 inches 1.85 94.5
0.375 inches 2.86 91.5
# 4 5.91 82.4
# 10 20.50 79.1
# 20 91.60 67.7
# 40 136.50 60.5
# 60 184.50 52.8
# 100 237.80 44 .3
# 200 285.70 36.6



aration sieve is number 10
. .rcent -# 10 based on complete sample= 79.1
Weight of hydrometer sample: 58.52
Calculated biased weight= 73.94
Automatic temperature correction
Composite correction at 20 deg C =-2

Meniscus correction only= 1

Specific gravity of solids= 2.6

Specific gravity correction factor= 1.012

Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 X Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer
1.0 18.0 26.5 24.0 0.0142 27.5 11.8 0.0488 32.9
4.0 18.0 24.0 21.5 0.0142 25.0 12.2 0.0248 29.5
15.0 18.0 21.5 19.0 0.0142 22.5 12.6 0.0130 26.1
30.0 18.0 20.0 17.5 0.0142 21.0 12.9 0.0093 24.0
120.0 18.0 17.0 14.5 0.0142 18.0 13.3. 0.0047 19.9
236.0 18.0 16.0 13.5 0.0142 17.0 13.5 0.0034 18.5
1440.0 18.0 13.0 10.5 0.0142 14.0 14.0 0.0014 14.4

Gravel/Sand based on #4 sieve
¢ 1/Fines based on #200 sieve

3 in. = 0.0 % GRAVEL = 17.6 % SAND = 45.8
% SILT = 20.4 % CLAY = 16.2
D85= 5.96 Dé60= 0.403 D50= 0.211

D30= 0.0272 D15= 0.00151



Triaxial Compression
Test Data

Consolidated-Undrained

w/pore pressure measurments

Knight Piésold LLC
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CU with Pore Pressures O3 FAILURE, kPa 150 331 672
CLIENT: SAMPLE TYPE: REMOLDED
DESCRIPTION: clayey SAND
PROJECT: CARMACKS COPPER PROJECT ' some gravel (SC)
LL= 20 PL= 12 PI= 8
SAMPLE LOCATION: TR96-17 SPECIFIC GRAVITY= 2.743
REMARKS: Foilure criteria: Pegk
PROJ. NO.: 1377A DATE: 4/05/96 principal stress ratio.
TRIAXIAL SHEAR TEST REPORT Specific gravity estimated.
. «” Multi-staged test.
Knight Piesold LLC Fig. No.:
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TRIAXIAL COMPRESSION TEST 4-18-1996
CU with Pore Pressures 8:43 am
Project and Sample Data
Date: 4/05/96
Client:
Project: CARMACKS COPPER PROJECT
Sample location: TR96-17
Sample description: clayey SAND some gravel (SC)
Remarks: Failure criteria: Peak principal stress ratio.
Specific gravity estimated. Multi-staged test.
Fig no.: 2nd page Fig no. (if applicable):
Type of sample: REMOLDED
Specific gravity= 2.74 Ll= 20 PL= 12 PI= 8
Test method: ASTM - Method A (staged method triaxial test)
Specimen Parameters for Specimen No. 1
Specimen Parameter Initial Saturated Consolidated Final
Wt. moist soil and tare: 1505.000 : 1646.000
Wt. dry soil and tare: 1410.300 1529.200
Wt. of tare: 0.000 118.900
Weight, gms: 1505.0 '
Diameter, cm: 7.258 7.258 7.215
Area, cm2: 41.374 41.374 40.889
Height, cm: 15.748 15.748 15.568
Ne*+ decrease in height, cm: 0.000 -0.180
’ Jecrease in water volume, cc: 15.000
«~ .oisture: 6.7 9.7 8.7 8.3
Wet density, kN/cu.m: 22.65 23.29 23.61
Dry density, kN/cu.m: 21.23 21.23 21.73
Void ratio: 0.2673 0.2673 0.2381
% Saturation: _ 68.9 100.0 100.0

Test Readings Data for Specimen No. 1

Deformation dial constant= 3 cm per input unit

Primary load ring constant= 1 lbs per input unit

Secondary load ring constant= 1 lbs per input unit

Crossover reading for secondary load ring= 1 input units
Consolidation cell pressure = 622.8 kPa
Consolidation back pressure = 372.4 kPa

Consolidation effective confining stress

Strain rate, in/min = 0.0127

= 250.4 kPa

FAIL. STRESS = 490.2 kPa at reading no. 24

ULT. STRESS = not selected

Project no.:1377A Knight Piesold LLC

Data file: 1377A-17



No.
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cd
26
27
28

Def.
Dial
nits

0.0000
0.0050
0.0100
0.0150
0.0200
0.0250
0.0300
0.0350
0.0400
0.0450
0.0500
0.0600
0.0700
0.0830
0.0900
0.1000
0.1100
0.1200
0.1300
0.1400
0.1500
0. 1650
0.1700
9.1850
3.1900
0.2000
0.2100
0.2200
0.2300

Def.
cm

0.000
0.013
0.025
0.038
0.051
0.064
0.076
0.089
0.102
0.114
0.127
0.152
0.178
0.21
0.229
0.254
0.279
0.305
0.330
0.356
0.381
0.419
0.432
0.470
0.433
0.508
0.533
0.559
0.584

Load
Dial
Units

15.00

38.00

47.00

53.00

57.00

65.00

74.00

98.00
143.00
187.00
218.00
269.00
303.00
345.00
368.00
387.00
401.00
414.00
427.00
435.00
446.00
460.00
465.00
477.00
480.00
488.00
495.00
503.00
510.00

Load
tbs

0.0
23.0
32.0
38.0
42.0
50.0
59.0
83.0

128.0
172.0
203.0
254.0
288.0
330.0
353.0
372.0
386.0
399.0
412.0
420.0
431.0
445.0
450.0
462.0
465.0
473.0
480.0
488.0
495.0

Project no.:1377A

Test Readings Data for 8pecimen No.
Effective Stresses

Strain Deviator

%

0.0
0.1
0.2
0.2
0.3
0.4
0.5
0.6
0.7
0.7
0.8
1.0
1.1
1.4
1.5
1.6
1.8
2.0
2.1
2.3
2.4
2.7
2.8
3.0
3.9
3.3
3.4
3.6
3.8

Stress
kPa

0.0
25.0
34.8
41.2
45.5
54.2
63.9
89.8

138.3
185.7
219.0
273.6
309.7
354.1
378.4
398.1
412.4
425.6
438.7
446.5
457.4
4711
476.0
487.4
490.2
497.8
504.3
511.8
518.3

Minor Major

kPa kPa
251.1  251.1
250.4 275.4
249.0 283.7
246.9 288.1
245.6 ' 291.1
2462.1  296.2
238.7 302.5
229.4 319.1
215.2 353.5
197.3 383.0
184.2 403.2
163.5 437.1
152.5 462.2
143.5 497.6
140.7 519.0

138.7 536.7
138.0 550.3

138.0 563.5
138.7 577.4
140.0 586.4
141.4 598.8
144.9 615.9
145.6 621.5
149.0 636.4
149.7 639.8
152.5 650.2
154.5 658.7
157.3 669.1

159.4 677.6

1:3
Ratio

1.00
1.10
1.14
1.17
1.19
1.22
1.27
1.39
1.64
1.94
2.19
2.67
3.03
3.47
3.69
3.87
3.99
4.08
4.16
4.19
4.24
4.25
4.27
4.27
4.28
4.26
4.26
4.25
4.25

Pore
Pres.
kPa

371.7
372.4
373.8
375.9
377.2
380.7
384.1
393.4
407.6
425.5
438.6
459.3
470.3
479.3
482.1
484.1
484.8
484.8
484.1
482.8
481.4
477.9
477.2
473.8
473.1
470.3
468.3
465.5
463.4

P kPa

251.1
262.9
266.3
267.5
268.3
269.1
270.6
274.2
284.3
290.1
293.7
300.3
307.3
320.5
329.8
337.7
344.2
350.7
358.0
363.2
370.1
380.4
383.5
392.7
394.7
401.3
406.6
413.2
418.5

Knight Piesold LLC

Q kPa

0.0
12.5
17.4
20.6
22.8
27.1
31.9
44.9
69.2
92.9

109.5
136.8
154.9
177.1
189.2
199.0

206.2 .

212.8
219.3
223.2
228.7
235.5
238.0
243.7
245.1
248.9
252.1
255.9
259.1

1

Data file:
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Specimen Parameter

. moist soil and tare:
wt. dry soil and tare:
Wt. of tare:
Weight, gms:
Diameter, cm:
Area, cm2:

Height,

cm:

Specimen Parameters for Specimen No. 2

1l
1

Net decrease in height, cm:

Net decrease in water volume,
% Moisture:
Wet density, kN/cu.m:
Dry density, kN/cu.m:
Void ratio:
% Saturation:

Initial Cun.

505.000
410.300
0.000
1505.0
7.258
41.374
15.748

cc:
6.7
22.65
21.23
0.2673
68.9

0.765

for Test

Consolidated

7.305
41.909
15.105
-0.122

3.500

8.4

23.69

21.85
0.2313

100.0

Final
1646.000
1529.200

118.900

Test Readings Data for SBpecimen No. 2

Deformation dial constant=
Primary load ring constant=

Secondary load ring constant=

Consolidation cell pressure =
Consolidation back pressure
Consolidation effective confining stress

St-ain rate, in/min = 0.0102

2

Vo. Def.
Dial
Units

0 0.0050
0.0100
0.0150
0.0200
0.0250
0.0300
0.0350
0.0400
0.0450
0.0500
0.0600
0.0700
0.0800
0.0%900
0.1000
0.1120
0.1200
0.1300

100

1500
.1650
L1740
.1820

O 0 NV WY -

PR I R I L e T = T R S )
N = o 00 N O WV & W 2o
o oo

roject

Def,
cm

0.000
0.013
0.025
0.038
0.051
0.064
0.076
0.089
0.102
0.114
0.140
0.165
0.191
0.216
0.241
0.272
0.292
0.318
0.343
0.368
0.406
0.429
0.450

= not selected

Load
Dial
Units

18.00
59.00
209.00
330.00
424.00
508.00
577.00
648.00
705.00
756.00
843.00
910.00
952.00
9856.00
1012.00
1038.00
1052.00
1068.00
1080.00
1095.00
1111.00
1120.00
1130.00

Load
lbs

0.0
41.0
191.0
312.0
406.0
490.0
559.0
630.0
687.0
738.0
825.0
892.0
934.0
968.0
994.0
1020.0
1034.0
1050.0
1062.0
1077.0
1093.0
1102.0
1112.0

no.:1377A

Strain Deviator

%

0.0
0.1
0.2
0.3
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.1
1.3
1.4
1.6
1.8
1.9
2.1
2.3
2.4
2.7
2.8
3.0

Stress
kPa

0.0
43.5
202.4
330.3
429.5
517.9
590.3
664.7
724.3
777.4
867.6
936.4
978.8
1012.7
1038.2
1063.1
1076.3
1091.0
1101.6
1115.3
1128.9
1136.4
1145.1

3 cm per input unit

1 1lbs per input unit

1 lbs per input unit
Crossover reading for secondary load ring=
810.3 kPa
310.3 kPa

Minor
kPa

503.4
504.1
494.4
480.0
464.1
445.5
428.9
410.3
395.8
382.0
361.3

344.8
335.1
328.9
325.5
322.7
322.0
321.3
322.0
322.7
324.8
325.5
327.5

Knight Piesold LLC

Major
kPa

503.4
547.6
696.8
810.3
893.6
963.4

1019.2

1075.0

1120.1

1159.4

1228.9

1281.2

1313.9

1341.6

1363.7

1385.8

1398.3

1412.3

1423.6

1438.0

1453.7

1461.9

1472.6

. STRESS = 1162.1 kPa at reading no. 24
L . STRESS

Effective Stresses

1:3
Ratio

1.00
1.09
1.41
1.69
1.93
2.16
2.38
2.62
2.83
3.04
3.40
3.72
3.92
4.08
4.19
4.29
4.34
4.40
4.42
4,46
4.48
4.49
4.50

1 input units

500.0 kPa

Pore P kPa Q kPa
Pres.

kPa

306.9 503.4 0.0
306.2 525.8 21.7
315.9 595.6 101.2
330.3 645.2 165.2
346.2 678.8 214.7
364.8 704.4 258.9
381.4 724.1 295.2
400.0 742.7 332.4
414.5 757.9 362.1
428.3 770.7 388.7
449.0 795.1 433.8
465.5 813.0 468.2
475.2 824.5 489.4
481.4 835.3 506.4
484.8 844.6 519.1
487.6 854.3 531.6
488.3 860.1 538.1
489.0 866.8 545.5
488.3 872.8 550.8
487.6 880.3 557.6
485.5 889.2 564.4
484.8 893.7 568.2
482.8 900.1 572.6

Data file: 1377A-17



Test Readings Data for Specimen No. 2

No. Def. Def. Load Load Strain Deviator Effective Stresses Pore P kPa Q kPa
Dial cm Dial ibs % Stress Minor Major 1:3 Pres.
'nits Units kPa kPa kPa Ratio kPa

23 0.1900 0.470 1138.00 1120.0 3.1 1151.8 328.9 1480.7 4.50 481.4 904.8 575.9
24 0.2000 0.495 1150.00 1132.0 3.3 1162.1 331.0 1493.1 4.51 479.3 912.1 581.1

roject no.:1377A Knight Piesold LLC Data file: 1377A-17



Specimen Parameters for Specimen No. 3

3pecimen Parameter Initial Cum. for Test Consolidated Final
. moist soil and tare: 1505.000 1646.000
Wt. dry soil and tare: 1410.300 1529.200
Wt. of tare: 0.000 118.900
Weight, gms: 1505.0
Diameter, cm: 7.258 7.385
Area, cm2: 41.374 42.836
Height, cm: 15.748 14.730
Net decrease in height, cm: 1.138 -0.119
Net decrease in water volume, cc: 2.100
% Moisture: 6.7 8.3 8.3
Wet density, kN/cu.m: 22.65 23.74
Dry density, kN/cu.m: 21.23 21.92
Void ratio: 0.2673 0.2272
% Saturation: 68.9 100.0

Test Readings Data for Specimen No. 3

Deformation dial constant= 3 cm per input unit
Primary load ring constant= 1 1lbs per input unit
Secondary load ring constant= 1 lbs per input unit
Crossover reading for secondary load ring= 1 input units
Consolidation cell pressure = 1310.3 kPa
Consolidation back pressure = 310.3 kPa
Consolidation effective confining stress = 1000.0 kPa
S in rate, in/min = 0.0102

u. STRESS = 2112.6 kPa at reading no. 25
L—~4. STRESS = not selected

No. Def. Def. Load Load Strain Deviator Effective Stresses Pore P kPa Q kPa
Dial cm Dial lbs % Stress Minor Major 1:3 Pres.
Units Units kPa kPa kPa Ratio kPa

0 0.0000 0.000 36.00 0.0 0.0 0.0 1002.7 1002.7 1.00 307.6 1002.7 0.0
1 0.0060 0.015 175.00 139.0 0.1 144.2 997.2 1141.4 1.14 313.1 1069.3 72.1
2 0.0090 0.023 351.00 315.0 0.2 326.6 984.8 1311.4 1.33 325.5 1148.1 163.3
3 0.0140 0.036 538.00 502.0 0.2 520.0 965.5 1485.5 1.54 344.8 1225.5 260.0
4 0.0190 0.048 706.00 670.0 0.3 693.5 944.1 1637.6 1.73 366.2 1290.8 346.7
5 0.0250 0.064 870.00 834.0 0.4 862.3 917.9 1780.2 1.94 392.4 1349.1 431.2
6 0.0310 0.079 1018.00 982.0 0.5 1014.3 892.4 1906.7 2.14 417.9 1399.5 507.1
7 0.0350 0.091 1160.00 1124.0 0.6 1159.9 864.8 2024.7 2.34 6445.5 1444.8 580.0
8 0.0420 0.107 1289.00 1253.0 0.7 1291.7 837.9 2129.6 2.54 472.4 1483.8 645.9
9 0.0480 0.122 1412.00 1376.0 0.8 1417.1 811.0 2228.1 2.75 499.3 1519.5 708.5
10 0.0550 0.140 1514.00 1478.0 0.9 1520.2 786.2 2306.4 2.93 524.1 1546.3 760.1
11 0.0600 0.152 1606.00 1570.0 1.0 1613.5 763.4 2376.9 3.11 546.9 1570.1 806.7

12 0.0670 0.170 1682.00 1646.0 1.2 1689.5 744.1 2433.6 3.27 566.2 1588.9 B44.8
13 0.0730 0.185 1745.00 1709.0 1.3 1752.3 726.9 2479.2 3.41 583.4 1603.1 876.2
14 0.0800 0.203 1794.00 1758.0 1.4 1800.4 713.1 2513.5 3.52 597.2 1613.3 900.2
15 0.0930 0.236 1873.00 1837.0 1.6 1877.0 693.7 2570.7 3.71 616.6 1632.2 938.5
16 0.1070 0.272 1928.00 1892.0 1.8 1928.5 680.6 2609.1 3.83 629.7 1644.8 964.2
17 1130 0.287 1950.00 1914.0 1.9 1948.8 676.5 2625.3 3.88 633.8 1650.9 974.4
‘ 1200 0.305 1970.00 1934.0 2.1 1966.8 673.1 2639.9 3.92 637.2 1656.5 983.4
. J4.,1270 0.323 1988.00 1952.0 2.2 1982.6 670.3 2652.9 3.96 640.0 1661.6 991.3
20 0.1410 0.358 2018.00 1982.0 2.4 2008.1 666.9 2675.0 4.01 643.4 1671.0 1004.1
21 0.1470 0.373 2030.00 1994.0 2.5 2018.1 666.2 2684.3 4.03 644.1 1675.3 1009.1
22 0.1610 0.409 2057.00 2021.0 2.8 2040.4 665.5 2705.9 4.07 644.8 1685.7 1020.2

Project no.:1377A Knight Piesold LLC Data file:
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No.

23
24
23
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

“wo

Def.
Diat
nits

0.1810
0.2090
0.2210
0.2490
0.2630
0.2760
0.2900
0.3040
0.3310
0.3580
0.3850
0.4120
0.4400
0.4670
0.4940
0.5090
0.5430
0.5840
0.6250
0.6660
0.7070
0.7540
0.8100
0.8650
0.9250
0.9860

Def. Load Load
cm Dial lbs
Units

0.460 2094.00 2058.0
0.531 2134.00 2098.0
0.561 2151.00 2115.0
0.632 2186.00 2150.0
0.668 2203.00 2167.0
0.701 2220.00 2184.0
0.737 2235.00 2199.0
0.772 2248.00 2212.0
0.841 2275.00 2239.0
0.909 2298.00 2262.0
0.978 2320.00 2284.0
1.046 2342.00 2306.0
1.118 2360.00 2324.0
1.186 2381.00 2345.0
1.255 2399.00 2363.0
1.293 2407.00 2371.0
1.379 2427.00 2391.0
1.483 2454.00 2418.0
1.588 2474.00 2438.0
1.692 2493.00 2457.0
1.796 2511.00 2475.0
1.915 2534.00 2498.0
2.057 2557.00 2521.0
2.197 2577.00 2541.0
2.350 2587.00 2551.0
2.504 2595.00 2559.0

Project no.:1377A

%

Test Readings Data for Specimen No. 3
strain Deviator

3.1
3.6
3.8
4.3
4.5
4.8
5.0
5.2
5.7
6.2
6.6
7.1
7.6
8.1
8.5
8.8
9.4
10.1
10.8
1.5
12.2
13.0
14.0
14.9
16.0
17.0

Stress
kPa

2070.4
2100.1
2112.6
2136.8
2148.2

'2160.0

2169.3
2176.6
2192.3
2203.9
2214.3
2224.5
2230.2
2239.0
2244.8
2246.0
2250.4
2258.1
2258.8
2258.4
2256.8
2256.7
2252.2
2245.1
2226.5
2205.5

Effective Stresses

Minor Major
kpa kPa

666.2 2736.6
670.3 2770.4
672.4 2785.0
680.0 2816.8
684.1 2832.3
688.9 2848.9
693.7 2863.0
698.6 2875.2
709.6 2901.9
720.6 2926.5
732.4 2946.7
744.8 2969.3
756.5 2986.7
768.9 3007.9
780.6 3025.4
786.9 3032.9
800.6 3051.0
817.9 3076.0
833.1 3091.9
847.5 3105.9
862.0 3118.8
877.9 3134.6
895.1 3147.3
910.3 3155.4
925.5 3152.0
939.3 3146.8

1:3
Ratio

4.1
4.13
4.4
4.4
4.14
4.4
4.13
4.12
4.09
4.06
4.02
3.9
3.95
3.91
3.88
3.85
3.81
3.76
3.71
3.66
3.62
3.57
3.52
3.47
3.41
3.35

Pore

kPa

644 .1
640.0
637.9
630.3
626.2
621.4
616.6
611.7
600.7
589.7
577.9
565.5
553.8
541.4
529.7
523.4
509.7
492.4
477.2
462.8
448.3
432.4
415.2
400.0
384.8
371.0

Pres.

P kPa

1701.4
1720.4
1728.7
1748.4
1758.2
1768.9
1778.4
1786.9
1805.8
1822.6
1839.6
1857.0
1871.6
1888.4
1903.0
1909.9
1925.8
1946.9
1962.5
1976.7
1990.4
2006.3
2021.2
2032.8
2038.7
2042.1

Knight Piesold LLC

a kPa

1035.2
1050.1
1056.3
1068.4
1074.1
1080.0
1084.7
1088.3
1096.2
1102.0
1107.2
1112.2
1115.1
1119.5
1122.4
1123.0

1125.2 .

1129.0
1129.4
1129.2
1128.4
1128.4
1126.1
1122.5
1113.2
1102.8

Data file:

1377A-17
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1500

TOTAL EFFECTIVE
¢, kPa 101 61
| . deg 4.6 9.5
o TAN 4 0.08 0.17
% 1000
B
0
[11]
|
n
; I
] 500 = =
g i e
) el o
- -+ N - =
o izt h g /;?
i, 1_? N N / N\
il 7
o COiiTid i A i i i \
0 500 ' 1000 1500 2000 2500 3000
Total Normal Stress, kPa _
Effective Normal Stress, kPa —_———
600
SAMPLE NO. : 1 2 3
AR WATER CONTENT, % 26.0 26.0 27.0
500 - - |DRY DENSITY, kN/cu.m 15.57 15.57 15.45
E SATURATION, % 95.4 95.4 99.6
H [VOID RATIO ‘ 0.764 0.764 0.746
by 400 |52 & IDIAMETER, om 7.30 7.30 7.30
X HEIGHT, cm 15.55 15.55 15.55
a WATER CONTENT., % 25.2 23.2 26.7
@ 300 1 r~ IDRY DENSITY, kN/cu.m 16.10 16.86 16.84
£ ! Ll [SATURATION, % 100.0 100.0 122.1
by 117 = lvorp rATTO 0.705 0.649 0.601
N ol /- Z IDIAMETER, cm 7.21 7.20 7.27
8 20 HEIGHT, cm 15.42 14.94 14.38
-g Strain rate, cm/min 0.01270.01270.0102
2 100 BACK PRESSURE, kPa 276 276 276
CELL PRESSURE, kPao 776 1276 2207
FAILURE STRESS, kPa 292 416 548
0 TOTAL PORE PR., kPa 430 510 1239
0 5 10 15 20 |ULTIMATE STRESS, kPa
Axial Strain, % TOTAL PORE PR., kPa
TNFE OF TEST. 1 FAILURE, kPa 538 1182 1516
CU with Pore Pressures O3 FAILURE, kPa 346 766 968
CLIENT: SAMPLE TYPE: REMOLDED
DESCRIPTION: sandy, gravelly
PROJECT: CARMACKS COPPER PROJECT CLAY (CH)
LL= 58 PL= 17 PI= 42

SAMPLE LOCATION: TR96-11-3

PROJ. NO.: 1377A

DATE: 4/12/96

TRTAXIAL SHEAR TEST REPORT

Knight Piesold LLC

I

SPECIFIC GRAVITY= 2.8
REMARKS: Failure Criteria:

principal stress ratio.

Specific gravity estimated.

Multi-staged test.
Fig. No.:

Peak

——
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Client:

Project: CARMACKS COPPER PROJECT
Location: TR96-11-3
Fite: 1377A113 Project No.: 1377A Fig. No.: _____
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TRIAXIAL COMPRESSION TEST
CU with Pore Pressures

4-17-1996
5:31 pm

Project and Sample Data

Date: 4/12/96

Client:

Project: CARMACKS COPPER PROJECT
Sample location: TR96-11-3

Sample description: sandy, gravelly CLAY (CH)
Remarks: Failure Criteria: Peak principal stress ratio.

Specific gravity estimated. Multi-staged test.
Fig no.: 2nd page Fig no. (if applicable):

Type of sample: REMOLDED
Specific gravity= 2.80 LL= 59

PL= 17

PI=

42

Test method: ASTM - Method A (staged method triaxial test)

Specimen Parameters for Specimen No. 1

Specimen Parameter Initial
Wt. moist soil and tare: 1303.000
Wt. dry soil and tare: 1034.100
Wt. of tare: 0.000
Weight, gms: 1303.0
Diameter, cm: 7.304
Area, cm2: 41.900
Height, cm: 15.545
Net decrease in height, cm:
¥ decrease in water volume, cc:

disture: 26.0
Wet density, kN/cu.m: 19.62
Dry density, kN/cu.m: 15.57
Void ratio: 0.7636
% Saturation: 95.4

Saturated

7.304
41.900
15.545

0.000

27.3
19.82
15.57

0.7636
100.0

~q

Consolidated Final

1377.000

1146.900

112.800

7.212
40.850
15.418
0.127
21.500

25.2 22.3
20.16
16.10.
0.7054
100.0

Test Readings Data for Specimen No. 1

Deformation dial constant=

3 cm per input unit

Primary load ring constant= 1 lbs per input unit

Secondary load ring constant= 1 lbs per input unit
Crossover reading for secondary load ring=
Consolidation cell pressure = 775.9 kPa
Consolidation back pressure = 275.9 kPa

Consolidation effective confining stress

Strain rate, in/min = 0.0127

FAIL. STRESS = 292.4 kPa at reading no. 38

ULT. STRESS = not selected

Project no.:1377A

1 input

500.0 kPa

Knight Piesold LLC

units

Data file:
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No.
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26
27
28
29
30
31
32
33
3%
35
36
37
38

Def.
Dial
Taits

0.0240
0.0300
0.0360
0.0420
0.0480
0.0540
0.0600
0.0660
0.0720
0.0780
0.0840
0.0%900
0.0960
0.1020
0.1080
0.1140
0.1200
0.1260
0.1320
0.1380
0.1440
0.1500
0.1560
0.1620

1680
. 1740
0.1800
0.1860
0.1920
0.1980
0.2040
0.2100
0.2160
0.2220
0.2280
0.2340
0.2400
0.2460
0.2520

Def.
cm

0.000
0.015
0.030
0.046
0.061
0.076
0.091
0.107
0.122
0.137
0.152
0.168
0.183
0.198
0.213
0.229
0.244
0.259
0.274
0.290
0.305
0.320
0.335
0.351
0.366
0.381
0.396
0.411
0.427
0.442
0.457
0.472
0.488
0.503
0.518
0.533
0.549
0.564
0.579

Load
Dial
Units

30.00
55.00
78.00
100.00
114.00
132.00

-159.00

177.00
192.00
202.00
212.00
219.00
225.00
232.00
237.00
2641.00
247.00
251.00
255.00
259.00
262.00
266.00
269.00
272.00
275.00
278.00
280.00
284.00
286.00
289.00
292.00
294.00
296.00
299.00
300.00
304.00
306.00
308.00
309.00

Load
Lbs

0.0
25.0
48.0
70.0
84.0

102.0
129.0
147.0
162.0
172.0
182.0
189.0
195.0
202.0
207.0
211.0
217.0
221.0
225.0
229.0
232.0
236.0
239.0
242.0
245.0
248.0
250.0
254.0
256.0
259.0
262.0
264.0
266.0
269.0
270.0
274.0
276.0
278.0
279.0

Project no.:1377A

Strain Deviator

%

Test Readings Data for Specimen No.
Effective Stresses

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

Stress
kPa

0.0
27.2
52.2
76.0
91.1

110.5
139.6
159.0
175.0
185.6
196.2
203.6
209.8
217.1
222.3
226.4
232.6
236.6
240.6
244.7
247.6
251.6
254.6
257.5
260.5
263.4
265.2
269.2
271.0
273.9
276.8
278.7
280.5
283.4
284.1
288.0
289.8
291.6
292.4

Minor Major

kPa kPa
504.2 504.2
500.7 527.9
498.7 550.9
489.7 565.7
486.9 578.0
481.6 591.9
473.8 613.4
466.2 625.2
460.0 635.0
454.5 640.1
447.6 643.8
4642.8 646.4
437.3 6471
432.5 649.6
427.6 649.9
422.8 649.2
418.7 651.3
414.5 651.1
410.4 651.0
405.6 650.3
402.1 649.7
398.0 649.6
394.5 649.1
391.1  648.6
387.6 648.1
384.2 647.6
380.8 646.0
377.3  646.5
373.8 644.8
371.1  645.0
367.6 644.4
364.9 643.6
361.4 641.9
358.7 642.1
355.9 640.0
353.1  641.1
350.4 640.2
348.3 639.9
345.6 638.0

Knight Piesold LIC

1:3
Ratio

1.00
1.05
1.10
1.16
1.19
1.23
1.29
1.34
1.38
1.41
1.44
1.46
1.48
1.50
1.52
1.54
1.56
1.57
1.59
1.60
1.62
1.63
1.65
1.66
1.67
1.69
1.70
1.7
1.73
1.74
1.75
1.76
1.78
1.79
1.80
1.82
1.83
1.84
1.85

Pore
Pres.
kPa

2n.7
275.2
277.2
286.2
289.0
294.5
302.1
309.7
315.9
321.4
328.3
333.1
338.6
343.4
348.3
353.1
357.2
361.4
365.5
370.3
373.8
377.9
381.4
384.8
388.3
391.7
395.1
398.6
402.1
404.8
408.3
411.0
414.5
417.2
420.0
422.8
425.5
427.6
430.3

P kPa

504.2
514.3
524.8
527.7
532.5
536.7
543.6
545.7
547.5
547.3
545.7
544.6
542.2
541.1
538.7
536.0
535.0
532.8
530.7
527.9
525.9
523.8
521.8
519.9
517.8
515.9
513.4
511.9
509.3
508. 1
506.0
504.2
501.6
500.4
498.0
497.1
495.3
4941
491.8

Q kPa

0.0
13.6
26.1
38.0
45.6
55.3
69.8
79.5
87.5
92.8
98.1

101.8
104.9
108.6
1M11.1
113.2
116.3

118.3 -

120.3
122.3
123.8
125.8
127.3
128.8
130.2
131.7
132.6
134.6
135.5
137.0
138.4
139.3
140.2
141.7
142.1
144.0
144.9
145.8
146.2

1l
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No.

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Def.
Dial
‘nits

0.2490
0.2760
0.3030
0.3300
0.3580
0.3720
0.3890
0.4060
0.4240
0.4400
0.4580
0.4750
0.4930
0.5110
0.5280
0.5460
0.5630
0.5890
0.6150
0.6420
0.6690
0.6950

Def.
cm

0.632
0.701
0.770
0.838
0.909
0.945
0.988
1.031
1.077
1.118
1.163
1.207
1.252
1.298
1.341
1.387
1.430
1.496
1.562
1.631
1.699
1.765

Load
Dial
Units

567.00
574.00
582.00
590.00
595.00
597.00
604.00
607.00
610.00
614.00
617.00
621.00
624.00
629.00
631.00
632.00
634.00
637.00
642.00
646.00
647.00
647.00

Load
Lbs

500.0
507.0
515.0
523.0
528.0
530.0
537.0
540.0
543.0
547.0
550.0
554.0
557.0
562.0
'564.0
565.0
567.0
570.0
575.0
579.0
580.0
580.0

Project no.:1377A

%

Test Readings Data for Specimen
Strain Deviator

4.6
4.9
5.4
5.8
6.3
6.6
6.9
7.2
7.5
7.8
8.1
8.4
8.7
9.0
9.3
9.6
9.9
10.4
10.9
11.3
11.8
12.3

Stress
kPa

511.9
516.5
522.0
527.5
529.7
530.3
535.6
536.8
538.0
540.3
541.4
543.5
544.6

547.6

547.7
546.7
566.9
546.9
548.9
549.8
547.8
544.9

Effective Stresses

Minor Major
kPa kPa

1365.5 1877.4
1302.8 1819.3
1244.1 1766.1
1192.4 1719.9
1144.8 1674.5
1123.5 1653.8
1102.1 1637.7
1082.8 1619.6
1063.5 1601.5
1046.2 1586.5
1029.0 1570.4
1013.1 1556.6
997.9 1542.5
982.1 1529.7
968.3 1516.0
955.9 1502.6
943.5 1490.4
926.2 1473.1
909.7 1458.6
895.2 1445.0
881.4 1429.2
869.7 1414.6

1:3
Ratio

1.37
1.40
1.42
1.44
1.46
1.47
1.49
1.50
1.51
1.52
1.53
1.54
1.55
1.56
1.57
1.57
1.58
1.29
1.60
1.61
1.62
1.63

Pore
Pres.
kPa

841.4

904.1

962.8
1014.5
1062.1
1083.4
1104.8
1124.1
1143.4
1160.7
1177.9
1193.8
1209.0
1224.8
1238.6
1251.0
1263.4
1280.7
1297.2
1311.7
1325.5
1337.2

P kPa

1621.5
1561.1
1505.1
1456.1
1409.7
1388.7
1369.9
1351.2
1332.5
1316.3
1299.7
1284.9
1270.2
1255.9
1242.1
1229.3
1216.9
1199.7
1184.2
1170.1
1155.3
1142.2

Knight Piesold LLC

No.
Q kPa

256.0
258.3
261.0
263.7
264.9
265.2
267.8
268.4
269.0
270.1
270.7
271.8
272.3
273.8
273.8
273.4
273.4

273.5 -

274.5
274.9
273.9
272.5

3
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Specimen Parameters for Specimen No. 2
‘pecimen Parameter Initial Cum. for Test Consolidated Final
¥ moist soil and tare: 1303.000 ( 1377.000
Wu. dry soil and tare: 1034.100 1146.900
Wt. of tare: 0.000 112.800
Weight, gms: 1303.0
Diameter, cm: 7.304 7.203
Area, cm2: 41.900 40.750
Height, cm: 15.545 14.940
Net decrease in height, cm: 0.706 -0.102
Net decrease in water volume, cc: 21.000
% Moisture: 26.0 23.2 22.3
Wet density, kN/cu.m: 19.62 20.51
Dry density, kN/cu.m: 15.57 16.66
void ratio: 0.7636 0.6485
% Saturation: 95.4 100.0
Test Readings Data for Specimen No. 2

Deformation dial constant=
Primary load ring constant=
Secondary load ring constant=

3 cm per input unit
1 1lbs per input unit
1 1lbs per input unit

Crossover reading for secondary load ring= 1 input units

Consolidation cell pressure = 1275.9 kPa

Consolidation back pressure = 275.9 kPa

Consolidation effective confining stress = 1000.0 kPa

Strain rate, in/min = 0.0127

F .. STRESS = 416.4 kPa at reading no. 18

L . STRESS = not selected

No. Def. Def. Load Load Strain Deviator Effective Stresses Pore P kPa Q kPa

Dial cm Dial lbs % Stress Minor Major 1:3 Pres.
Units Units kPa kPa kPa Ratio kPa

0 0.0000 0.000 42.00 0.0 0.0 0.0  1002.1 1002.1 1.00 273.8 1002.1 0.0
1 0.0060 0.015 130.00 88.0 0.1  96.0 996.6 1092.6 1.10 279.3 1044.6 48.0
2 0.0120 0.030 192.00 150.0 0.2 163.4 987.6° 1151.0 1.17 288.3 1069.3  81.7
3 0.0190 0.048 240.00 198.0 0.3 215.4 976.6 1192.0 1.22 299.3 1084.3 107.7
4 0.0260 0.066 274.00 232.0 0.4 252.1 965.6 1217.7 1.26 310.3 1091.7 126.1
5 0.0370 0.094 311.00 269.0 0.6 291.8 949.0 1240.8 1.31 326.9 1094.9 145.9
6 0.0460 0.117 334.00 292.0 0.8 316.2 933.8 1250.0 1.34 342.1 1091.9 158.1
7 0.0570 0.145 357.00 315.0 1.0 340.5 915.9 1256.4 1.37 360.0 1086.2 170.3
8 0.0680 0.173 375.00 333.0 1.2 359.3 898.7 1258.0 1.40 377.2 1078.3 179.6
9 0.0800 0.203 389.00 347.0 1.4 373.6 879.3 1252.9 1.42 396.6 1066.1 186.8
10 0.0890 0.226 396.00 354.0 1.5 380.6 866.9 1247.5 1.44 409.0 1057.2 190.3
11 0.0980 0.249 403.00 361.0 1.7 387.5 854.5 1242.0 1.45 421.4 1048.2 193.7
12 0.1080 0.274 409.00 367.0 1.8 393.3 840.0 1233.3 1.47 435.9 1036.6 196.6
13 0.1220 0.310 416.00 374.0 2.1 399.8 822.8 1222.6 1.49 453.1 1022.7 199.9
14 0.1310 0.333 420.00 378.0 2.2 403.4 811.1 1214.5 1.50 464.8 1012.8 201.7
15 0.1390 0.353 424.00 382.0 2.4 407.1 802.1 1209.2 1.51 473.8 1005.7 203.6
16 0.1520 0.386 428.00 386.0 2.6 410.5 786.2 1196.7 1.52 489.7 991.5 205.2
17 0.1640 0.417 433.00 391.0 2.8 414.9 773.8 1188.7 1.54 502.1 981.3 207.5
1 1720 0.437 435.00 393.0 2.9 416.4 765.6 1182.0 1.54 510.3 973.8 208.2

Project no.:1377A
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Specimen Parameters for Specimen No. 3

Specimen Parameter Initial Cum. for Test Consolidated Final
. moist soil and tare: 1303.000 1300.000
we. dry soil and tare: 1026.000 1026.000
Wt. of tare: 0.000 0.000
Weight, gms: 1303.0
Diameter, cm: 7.304 7.272
Area, cm2: 41.900 41.536
Height, cm: 15.545 14.384
Net decrease in height, cm: 1.103 0.058
Net decrease in water volume, cc: 9.400
% Moisture: 27.0 26.7 26.7
Wet density, kN/cu.m: 19.62 21.34
Dry density, kN/cu.m: 15.45 : 16.84
Void ratio: 0.7458 0.6013
% Saturation: 99.6 122.1

Test Readings Data for Specimen No. 3

Deformation dial constant= 3 cm per input unit
Primary load ring constant= 1 lbs per input unit
Secondary load ring constant= 1 lbs per input unit
Crossover reading for secondary load ring= 1 input units
Consolidation cell pressure = 2206.9 kPa
Consolidation back pressure = 275.9 kPa
Consolidation effective confining stress = 1931.0 kPa
S++-ain rate, in/min = 0.0102

L. STRESS = 547.7 kPa at reading no. 37

.« STRESS = not selected

No. Def. Def. Load Load Strain Deviator Effective Stresses Pore P kPa Q kPa
Diat cm Dial ibs % Stress Minor Major 1:3 Pres.
Units Units kPa kPa kPa Ratio kPa

.0000 0.000 67.00 0.0 0.0 0.0 1929.7 1929.7 1.00 277.2 1929.7 0.0
.0060 0.015 91.00 24.0 0.1 25.7 1924.1 1949.8 1.01 282.8 1936.9 12.8
.0120 0.030 104.00 37.0 0.2 39.5 1917.9 1957.4 1.02 289.0 1937.7 19.8
.0190 0.048 118.00 51.0 0.3 54.4 1911.7 1966.1 1.03 295.2 1938.9 27.2
.0250 0.064 131.00 64.0 0.4 68.2 1904.8 1973.0 1.04 302.1 1938.9 34.1
.0380 0.097 153.00 86.0 0.7 91.5 1889.7 1981.2 1.05 317.2 1935.4 45.7
.0640 0.112 173.00 106.0 0.8 112.6 1882.1 1994.7 1.06 324.8 1938.4 56.3
.0530 0.135 275.00 208.0 0.9 220.7 1860.7 2081.4 1.12 346.2 1971.0 110.3
.0640 0.163 346.00 279.0 1.1 295.4 1837.2 2132.6 1.16 369.7 1984.9 147.7
.0760 0.193 399.00 332.0 1.3 350.8 1810.3 2161.1 1.19 396.6 1985.7 175.4
.0890 0.226 441.00 374.0 1.6 394.2 1781.4 2175.6 1.22 425.5 1978.5 197.1
.1030 0.262 471.00 404.0 1.8  424.8 1750.3 2175.1 1.24 456.6 1962.7 212.4
.1150 0.292 495.00 428.0 2.0 449.1 1717.2 2166.3 1.26 489.7 1941.7 224.5
.1280 0.325 510.00 443.0 2.3 463.7 1682.8 2146.5 1.28 524.1 1914.7 231.9
.1410 0.358 523.00 456.0 2.5 476.2 1647.6 2123.8 1.29 559.3 1885.7 238.1
.1550 0.394 532.00 465.0 2.7 4844 1611.7 2096.1 1.30 595.2 1853.9 242.2
.1610 0.409 535.00 468.0 2.8 487.0 1594.5 2081.5 1.31 612.4 1838.0 243.5
.1680 0.427 540.00 473.0 3.0 491.5 1575.2 2066.7 1.31 631.7 1821.0 245.8
1750 0.445 542.00 475.0 3.1 493.0 1557.9 2050.9 1.32 649.0 1804.4 246.5
.1960 0.498 548.00 481.0 3.5 4973 1504.1 2001.4 1.33 702.8 1752.7 248.6
.2090 0.531 552.00 485.0 3.7 500.2 1468.3 1968.5 1.34 738.6 1718.4 250.1
.2220 0.564 555.00 4388.0 3.9 502.1 1433.1 1935.2 1.35 773.8 16B4.2 251.1
.2360 0.599 562.00 495.0 4.2 508.0 1399.3 1907.3 1.36 807.6 1653.3 254.0

O BNV S WN -2 O

(4
21
22

-
-
0O 0O 0O 0 . 0000 000 00O 00O 0O O0OO0O OO OoOOoO

Project no.:1377A Knight Piesold LLC Data file: 1377A113






15600

TOTAL EFFECTIVE
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SAMPLE NO.: 1 2 3
WATER CONTENT, 7 7.8 7.8 7.8
1500 —— S u - [DRY DENSITY, kN/cu.m 20.58 20.58 20.58
Wa é SATURATION, % 66.7 66.7 686.7
% H |{VOID RATIO 0.325 0.325 0.325
S 1200 & |DIAMETER, com 7.29 7.29 7.29
X f HEIGHT, cm 15.53 -15.53 15.53
a / WATER CONTENT, 7% 10.4 10.0 9.4
o 900 r~ [DRY DENSITY, kN/cu.m 21.14 21.31 21.60
: E SATURATION, % 100.0 100.0 100.0
w0 i N VOID RATIO 0.289 0.279 0.262
S eoo fie < |[DIAMETER, cm 7.21 7.27 7.35
3 HEIGHT, cm 15.44 15.06 14.53
E Strain rate, cm/min 0.01020.01020.0102
8 300 e BACK PRESSURE, kPa 345 345 345
CELL PRESSURE, kPa 585 845 1345
FATLURE STRESS, kPa 335 731 1466
ol TOTAL PORE PR., kPa 514 615 932
0 3 6 g 12 JULTIMATE STRESS, kPa
Axial Strain, % TOTAL PORE PR., kPa
TYPE OF TEST: (_71 FAILURE, kPa 416 960 1879
CU with Pore Pressures O3 FATLURE, kPa 81 230 413
CLIENT: SAMPLE TYPE: REMOLDED
DESCRIPTION: clayey SAND
PROJECT: CARMACKS COPPER PROJECT w/gravel (SC)
LL= 25 PL= 13 PI=12
SAMPLE LOCATION: TR96~16-1 SPECIFIC GRAVITY= 2.78
REMARKS: Failure criteria: Peagk
PROJ. NO.: 1377A DATE: 4/10/96 principal stress ratio.
TRIAXIAL SHEAR TEST REPORT Specific gravity estimated.
. e ” Multi-stage test.
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TRIAXIAL COMPRESSION TEST 4-18-1996
CU with Pore Pressures 8:44 am
Project and Sample Data
Date: 4/10/96
Client:
Project: CARMACKS COPPER PROJECT
Sample location: TR96-16-1
Sample description: clayey SAND w/gravel (SC)
Remarks: Failure criteria: Peak principal stress ratio.
Specific gravity estimated. Multi-stage test.
Fig no.: 2nd page Fig no. (if applicable):
Type of sample: REMOLDED
Specific gravity= 2.78 LL= 25 PL= 13 PI= 12
Test method: ASTM - Method A (staged method triaxial test)
Specimen Parameters for Specimen No. 1
Specimen Parameter Initial Saturated Consolidated Final
Wt. moist soil and tare: 1464.800 1626.700
Wwt. dry soil and tare: 1358.800 1499.300
Wt. of tare: 0.000 146.700
Weight, gms: 1464.8
Diameter, cm: 7.287 7.287 7.209
Area, cm?: 41.708 41.708 40.822
Height, cm: 15.527 15.527 15.438
Net decrease in height, cm: 0.000 0.089
decrease in water volume, cc: 17.400
Oisture: 7.8 11.7 10.4 9.4
Wet density, kN/cu.m: 22.18 22.98 23.34
Dry density, kN/cu.m: 20.58 20.58 21.14
Void ratio: 0.3250 0.3250 0.2894
% Saturation: 66.7 100.0 100.0

Test Readings Data for Specimen No. 1

Deformation dial constant= 3 cm per input unit
Primary load ring constant= 1 lbs per input unit
Secondary load ring constant= 1 lbs per input unit

Crossover reading for secondary load ring= 1 input units
Consolidation cell pressure = 595.2 kPa
Consolidation back pressure = 345.2 kPa

Consolidation effective confining stress

Strain rate, in/min = 0.0102

= 250.0 kPa

FAIL. STRESS = 334.8 kPa at reading no. 17

ULT. STRESS = not selected

Project no.:1377A Knight Piesold LLC

Data file: 1377A16A



No. Def.
Dial
nits

0.0100
0.0150
0.0200
0.0250
0.0300
0.0400
0.0500
0.0600
0.0700
0.0800
0.0900
0.1000
0.1100
0.1200
0.1300
0.1400
0.1500
0.1600
0.1700
0.1800
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Def.
cm

0.000
0.013
0.025
0.038
0.051
0.076
0.102
0.127
0.152
0.178
0.203
0.229
0.254
0.279
0.305
0.330
0.356
0.381
0.406
0.432

Load
Dial
Units

18.00

38.00

88.00
136.00
174.00
210.00
231.00
245.00
258.00
268.00
278.00
287.00
295.00
303.00
311.00
318.00
325.00
333.00
338.00
345.00

Load
tbs

0.0
20.0
70.0

118.0
156.0
192.0
213.0
227.0
240.0
250.0
260.0
269.0
277.0
285.0
293.0
300.0
307.0
315.0
320.0
327.0

Project no.:1377A

%

Test Readings Data for Specimen No. 1
Strain Deviator

0.0
0.1
0.2
0.2
0.3
0.5
0.7
0.8
1.0
1.2
1.3
1.5
1.6
1.8
2.0
2.1
2.3
2.5
2.6
2.8

Stress
kPa

0.0
21.8
76.2

128.3
169.4
208.2
230.6
245.3
258.9
269.3
279.6
288.8
296.9
304.9
313.0
319.9
326.8
334.8
339.5
346.4

Effective Stresses

Minor Major

kPa kPa
253.8 253.8
250.4 272.1
232.4 308.5
201.64 329.6
177.3  346.7
143.5 351.7
123.5 354.0
109.7 355.0
100.7 359.6
94.5 363.7
89.7 369.3
86.2 375.0
84.2 381.0
82.1 387.0
80.7 393.6
80.7 400.6
80.7 407.5
81.4 416.1
83.5 423.0
86.2 432.5

Knight Piesold LLC

1:3

Ratio

1.00
1.09
1.33
1.64
1.96
2.45
2.87
3.24
3.57
3.85
4.12
4.35
4.53
4.72
4.88
4.97
5.05
5.1
5.07
5.02

Pore
Pres.
kPa

341.4
344.8
362.8
393.8
417.9
451.7
4Nn.7
485.5
494.5
500.7
505.5
509.0
511.0
513.1
514.5
514.5
514.5
513.8
511.7
509.0

P kPa

253.8
261.3
270.4
265.5
262.0
247.6
238.8
232.3
230.1
229.1
229.5
230.6
232.6
234.5
237.2
240.6
244.1
248.8
253.2
259.3

Q kPa

0.0
10.9
38.1
64.1
84.7

104.1
115.3
122.7
129.5
134.6
139.8
144.4
148.4
152.5
156.5
160.0
163.4

167.4

169.8
173.2

Data file:

1377A16A



Specimen Parameters for Specimen No. 2

Specimen Parameter

‘'moist soil and tare: 1464.800
Wt. dry soil and tare: 1358.800
Wt. of tare: 0.000
Weight, gms: 1464.8
Diameter, cm: 7.287
Area, cm2: 41.708
Height, cm: 15.527

Net decrease in height, cm:
Net decrease in water volume, cc:

% Moisture: 7.8
Wet density, kN/cu.m: 22.18
Dry density, kN/cu.m: 20.58
Void ratio: 0.3250
% Saturation: 66.7

0.521

Initial Cum. for Test

Consolidated Final

1626.700

1499.300

146.700
7.271
41.522
15.057
-0.051
5.000

10.0 9.4
23.45
21.31
0.2791
100.0

Test Readings Data for Specimen No. 2

Deformation dial constant=
Primary load ring constant=
Secondary load ring constant=
Crossover reading for secondary load ring=
Consolidation cell pressure 844.8 kPa
Consolidation back pressure 344.8 kPa
Consolidation effective confining stress
Strain rate, in/min = 0.0102

™ 7. STRESS = 730.6 kPa at reading no. 27
L .. STRESS = not selected
No. Def. Def. Load Load Strain Deviator Effective Stresses
Dial cm Dial lbs % Stress Minor Major 1:3
Units Units kPa kPa kPa Ratio
0 0.0000 0.000 26.00 0.0 0.0 0.0 504.8 504.8 1.00
1 0.0050 0.013 162.00 136.0 0.1 145.6 481,64 627.0 1.30
2 0.0100 0.025 259.00 233.0 0.2 249.2 451.7 700.9 1.55
3 0.0150 0.038 332.00 306.0 0.3 327.0 430.3 757.3 1.76
4 0.0200 0.051 390.00 364.0 0.3 388.6 400.7 789.3 1.97
5 0.0250 0.064 439.00 413.0 0.4 440.6 380.0 820.6 2.16
6 0.0300 0.076 478.00 452.0 0.5 481.8 362.7 844.5 2.33
7 0.0400 0.102 538.00 512.0 0.7 544.8 335.1 879.9 2.63
8 0.0500 0.127 579.00 553.0 0.8 587.4 314.5 901.9 2.87
9 0.0620 0.157 610.00 584.0 1.0  619.1 296.5 915.6 3.09
10 0.0740 0.188 630.00 604.0 1.2 639.0 284.1 923.1 3.25
11 0.0800 0.203 639.00 613.0 1.3  647.8 279.3 927.1 3.32
12 0.0920 0.234 651.00 625.0 1.6 659.2 271.0 930.2 3.43
13 0.1040 0.264 662.00 636.0 1.8 669.4 264.8 934.2 3.53
14 0.1160 0.295 670.00 644.0 2.0 676.4 260.0 936.4 3.60
15 0.1280 0.325 678.00 652.0 2.2 683.4 256.5 939.9 3.¢6
16 0.1400 0.356 682.00 656.0 2.4 686.2 253.1 939.3 3.7
17 0.1520 0.386 690.00 664.0 2.6 693.1 248.2 941.3 3.79
7N 1640 0.417 695.00 669.0 2.8 696.9 245.5 942.4 3.8
1760 0.447 701.00 675.0 3.0 701.7 243.4 945.1 3.88
20 0.1880 0.478 707.00 681.0 3.2 706.4 260.0 946.4 3.9
21 0.2010 0.511 714.00 688.0 3.6 724 237.2 949.3 4.00
22 0.2160 0.549 720.00 694.0 3.6 T716.4 234.5 950.9 4.05

Project no.:1377A

3 cm per input unit
1 1lbs per input unit

1 1lbs per input unit
input units

Q kPa

0.0

72.8
124.6
163.5
194.3
220.3
240.9
272.4
293.7
309.5
319.5
323.9
329.6
334.7
338.2
341.7
343.1
346.5
348.4
350.8
353.2
356.0

1

500.0 kPa
Pore P kPa
Pres.

kPa

340.0 504.8
363.4 554.2
393.1 576.3
414.5 593.8
444.1 595.0
464.8 600.3
482.1 603.6
509.7 607.5
530.3 608.2
548.3 606.0
560.7 603.6
565.5 603.2
573.8 600.6
580.0 599.5
584.8 598.2
588.3 598.2
591.7 596.2
596.6 594.7
599.3 593.9
601.4 594.2
604.8 593.2
607.6 593.2
610.3 592.7

Knight Piesold LLC

358.2

Data file:‘1377A16A



No.

23
24
25
26
27

Def.
Dial
'inits

0.2280
0.2340
0.2460
0.2520
0.2580

Def.
cm

0.579
0.594
0.625
0.640
0.655

Load
Dial
Units

726.00
728.00
734.00
737.00
739.00

Load
\bs

700.0
702.0
708.0
711.0
713.0

Project no.:1377A

%

Test Readings Data for Specimen
Strain Deviator

3.8
3.9
4.1
4.3
4.4

Stress
kPa

721.1
722.4
727.0
729.3
730.6

Effective Stresses Pore
Minor Major 1:3 Pres.
kPa kPa Ratio kPa

233.1  954.2 4.09 611.7
232.4 954.8 4.11 612.4
230.3 957.3 4.16 614.5
229.6 958.9 4.18 615.2
229.6 960.2 4.18 615.2

Knight Piesold LLC

P kPa

593.6
593.6
593.8
594.3
594.9

No.
Q kPa

360.5
361.2
363.5
364.7
365.3

2

Data file:

1377A16A



Specimen Parameters for Specimen No. 3

Specimen Parameter

; moist soil and tare: 1464.800
wt. dry soil and tare: 1358.800
Wt. of tare: 0.000
Weight, gms: 1464.8
Diameter, cm: 7.287
Area, cm?: 41.708
Height, cm: 15.527

Net decrease in height, cn:
Net decrease in water volume, cc:

% Moisture: 7.8
Wet density, kN/cu.m: 22.18
Dry density, kN/cu.m: 20.58
Void ratio: 0.3250
% Saturation: 66.7

Initial Cum. for Test

1.125

Consolidated

7.352
42.454
14.529
=-0.127

8.400

9.4

23.64

21.60
0.2619

100.0

Final
1626.700
1499.300

146.700

Test Réadings Data for Specimen No. 3

Deformation dial constant=
Primary load ring constant=
Secondary load ring constant=

Crossover reading for secondary load ring=

Consolidation cell pressure =
Consolidation back pressure =

Strain rate, in/min = 0.0102

1344.8 kPa
344.8 kPa

Consolidation effective confining stress = 1000.0 kPa

* L. STRESS = 1465.8 kPa at reading no. 20
.. STRESS = not selected
No. Def. Def. Load Load Strain Deviator Effective Stresses
Dial cm Dial Lbs % Stress Minor Major 1:3
Units Units kPa kPa kPa Ratio
0 0.0000 0.000 36.00 0.0 0.0 0.0 1003.4 1003.4 1.00
1 0.0040 0.010 55.00 19.0 0.1 19.9 1002.0 1021.9 1.02
2 0.0080 0.020 141.00 105.0 0.1 109.9 992.4 1102.3 1.1
3 0.0120 0.030 324.00 288.0 0.2 301.1 964.8 1265.9 1.31
4 0.0160 0.041 492.00 456.0 0.3 476.5 920.7 1397.2 1.52
5 0.0280 0.071 763.00 727.0 0.5 758.0 806.9 1564.9 1.94
6 0.0420 0.107 970.00 934.0 0.7 971.4 693.8 1665.2 2.40
7 0.0570 0.145 1124.00 1088.0 1.0 1128.6 594.5 1723.1 2.90
8 0.0720 0.183 1229.00 1193.0 1.3 1234.3 521.4 1755.7 3.37
9 0.0880 0.224 1299.00 1263.0 1.5 1303.0 471.7 1774.7 3.76
10 0.0960 0.244 1323.00 1287.0 1.7 1325.9 453.8 1779.7 3.92
11 0.1120 0.284 1362.00 1326.0 2.0 1362.2 429.6 1791.8 4.17
12 0.1280 0.325 1390.00 1354.0 2.2 1386.9 415.8 1802.7 4.34
13 0.1440 0.366 1413.00 1377.0 2.5 1406.5 408.9 1815.4 4.44
146 0.1600 0.406 1432.00 1396.0 2.8 1421.8 405.5 1827.3 4.51
15 0.1770 0.450 1450.00 1414.0 3.1 1435.7 405.5 1841.2 4.54
16 0.1860 0.472 1457.00 1421.0 3.3 1440.5 406.2 1846.7 4.55
17 0.1940 0.493 1666.00 1430.0 3.4 1447.5 407.6 1855.1 4.55
*° 19,2030 0.516 1473.00 1437.0 3.5 1452.2 408.9 1861.1 4.55
j.2110 0.536 1481.00 1445.0 3.7 1458.2 411.0 1869.2 4.55
20 0.2240 0.569 1492.00 1456.0 3.9 1465.8 413.1 1878.9 4.55
21 0.2370 0.602 1501.00 1465.0 4.1 1471.4 415.8 1887.2 4.54
22 0.2640 0.671 1521.00 1485.0 4.6 1484.1 423.4 19507.5 4.51

Project no.:1377A

3 cm per input unit
1 1lbs per input unit
1 1lbs per input unit

1 input units

Pore
Pres.
kPa

341.4
342.8
352.4
380.0
4241
537.9
651.0
750.3
823.4
873.1
891.0
915.2
929.0
935.9
939.3
939.3
938.6
937.2
935.9
933.8
931.7
929.0
921.4

P kPa

1003.4
1011.9
1047.3
1115.4
1158.9
1185.9
1179.5
1158.8
1138.5
1123.2
1116.7
1110.7
1109.3
1112.1
1116.4
1123.4
1126.4
1131.4
1135.0
1140.1
1146.0
1151.5
1165.5

Knight Piesold LLC

Q kPa

0.0
9.9
54.9
150.6
238.2
379.0
485.7
564.3
617.1
651.5
662.9
681.1
693.5
703.2
710.9
717.9
720.2
723.8
726.1
729.1
732.9
735.7
742.1

Data file:

1377A16A



No.

23
24
25
26
27
28
29
30
3
32
33
34

Def.
Dial
Units

0.2910
0.3180
0.3450
0.3710
0.3980
0.4240
0.4650
0.4920
0.5190
0.5330
0.5900
0.6330

Def.
cm

0.739
0.808
0.876
0.942
1.011
1.077
1.181
1.250
1.318
1.354
1.499
1.608

Load
Dial
Units

1540.00
1557.00
1573.00
1592.00
1604.00
1617.00
1634.00
1649.00
1662.00
1668.00
1678.00
1689.00

Load
lbs

1504.0
1521.0
1537.0
1556.0
1568.0
1581.0
1598.0
1613.0
1626.0
1632.0
1642.0
1653.0

Project no.:1377A

Test Readings Data for Specimen

Strain

%

5.1
3.6
6.0
6.5
7.0
7.4
8.1
8.6
9.1
9.3
10.3
1.1

Deviator
Stress
kPa

1495.7
1505.1
1513.3
1524.6
1528.6
1533.7
1538.2
1544.7
1549.1
1550.6
1543.0
1540.3

Effective Stresses

Minor Major
kPa kPa

431.7 1927.4
440.7 1945.8
449.6 1962.9
459.3 1983.9
469.6 1998.2
480.7 2014.4
497.2 2035.4
508.2 2052.9
519.3 2068.4
524.8 2075.4
548.9 2091.9
566.9 2107.2

1:3
Ratio

4.46
4.42
4.37
4.32
4.26
4.19
4.09
4.064
3.98
3.95
3.8
3.72

Pore
Pres.
kPa

913.1
904.1
895.2
885.5
875.2
864.1
B47.6
836.6
825.5
820.0
795.9
777.9

P kPa

1179.5
1193.2
1206.3
1221.6
1233.9
1247.6
1266.3
1280.5
1293.9
1300.1
1320.4
1337.1

Knight Piesold LLC

No.
Q kPa

747.8
752.5
756.7
762.3
764.3
766.9
769.1
772.3
774.6
775.3
771.5
770.2

3

Data file:
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CLTENT:

PROJECT: CARMACKS COPPER PROJECT

some gravel

SAMPLE TYPE: REMOLDED
DESCRIPTION: silty/clayey SAND

(SC-SM)

PROJ. NO.:

SAMPLE LOCATION: TR96-12-1

1377A DATE: 4/10/96

LL= 20 PL= 13 PI=7
SPECIFIC GRAVITY= 2.785
REMARKS: Failure Criteria:

principal stress ratio.

TRIAXIAL SHEAR TEST REPORT

Knight Piésold LLC

Specific gravity estimated.
Multi-staged test.
Fig. No.:
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TRIAXIAL COMPRESSION TEST 4-18-1996
CU with Pore Pressures 8:45 anm

Project and Sample Data

Date: 4/10/96

Client:

Project: CARMACKS COPPER PROJECT

Sample location: TR96-12-1

Sample description: silty/clayey SAND some gravel (SC-SM)

Remarks: Failure Criteria: Peak principal stress ratio.
Specific gravity estimated. Multi-staged test.

Fig no.: 2nd page Fig no. (if applicable):
Type of sample: REMOLDED
Specific gravity= 2.79 LL= 20 PL= 13 PI= 7

Test method: ASTM - Method A (staged method triaxial test)

Specimen Parameters for Specimen No. 1

Specimen Parameter Initial Saturated Consolidated Final
Wt. moist soil and tare: 1532.500 ' 1641.000
Wt. dry soil and tare: 1417.000 ' : 1535.800
Wt. of tare: 0.000 118.800
Weight, gms: 1532.5
Diameter, cm: 7.262 7.262 7.155
Area, cm2: 41.418 41.418 40.205
Height, cm: 15.679 15.679 15.463
Net decrease in height, cm: 0.000 0.216
: decrease in water volume, cc: 27.700

10isture: 8.2 9.9 7.9 7.4
Wet density, kN/cu.m: 23.14 23.52 24.13 ‘
Dry density, kN/cu.m: 21.40 21.40 22.35
Void ratio: 0.2763 0.2763 0.2219
% Saturation: 82.1 99.8 99.7

Test Readings Data for Specimen No. 1

Deformation dial constant= 3 cm per input unit
Primary load ring constant= 1 lbs per input unit
Secondary load ring constant= 1 lbs per input unit
Crossover reading for secondary load ring= 1 input units

Consolidation cell pressure = 810.3 kPa
Consolidation back pressure = 310.3 kPa
Consolidation effective confining stress = 500.0 kPa

Strain rate, in/min = 0.0127
FAIL. STRESS = 1363.3 kPa at reading no. 34
ULT. STRESS = not selected

Project no.:1377A Knight Piesold LLC Data file: 1377A-12



No.
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26
27
28
29
30
31
32
33
34
35
36
37
38

Def.
Dial
its

0.0000
0.0050
0.0100
0.0150
0.0200
0.0250
0.0320
0.0350
0.0400
0.0450
0.0500
0.0580
0.0660
0.0740
0.0820
0.0900
0.0980
0.1060
0.1140
0.1220
0.1300
0.1380
0.1460

0.1540

.1620
0.1700
0.1780
0.1940
0.2020
0.2100
0.2180
0.2260
0.2340
0.2420
0.2500
0.2580
0.2660
0.2740
0.2820

Def.
cm

0.000
0.013
0.025
0.038
0.051
0.064
0.081
0.089
0.102
0.114
0.127
0.147
0.168
0.188
0.208
0.229
0.249
0.269
0.290
0.310
0.330
0.351
0.371
0.391
0.411
0.432
0.452
0.493
0.513
0.533
0.554
0.574
0.594
0.615
0.635
0.655
0.676
0.696
0.716

Load
Dial
Units

27.00
57.00
70.00
76.00
85.00
100.00
129.00
156.00
240.00
308.00
359.00
421.00
471.00
525.00
567.00
612.00
661.00
704.00
746.00
791.00
832.00
872.00
910.00
950.00
982.00
1019.00
1057.00
1110.00
1141.00
1173.00
1202.00
1229.00
1258.00
1285.00
1312.00
1338.00
1360.00
1383.00
1407.00

Load
lbs

0.0
30.0
43.0
49.0
58.0
73.0

102.0
129.0
213.0
281.0
332.0
394.0
444.0
498.0
540.0
585.0
634.0
677.0
719.0
764.0
805.0
845.0
883.0
923.0
955.0
992.0
1030.0
1083.0
1114.0
1146.0
1175.0
1202.0
1231.0
1258.0
1285.0
1311.0
1333.0
1356.0
1380.0

Project no.:1377A

%

Test Readings Data for Specimen No. 1
Strain Deviator

0.0
0.1
0.2
0.2
0.3
0.4

0.6

3.6
3.7
3.8
4.0
4.1
4.2
4.4
4.5
4.6

Stress
kPa

0.0
33.2
47.5
54.1
64.0
80.4

112.3
141.9
2341
308.6
364.3
431.8
485.9
544.3
589.4
637.7
690.2
736.0
780.6
828.3
871.6
913.7
953.5
995.4
1028.5
1066.9
1106.2
1160.0
1191.6
1224.2
1253.4
1280.5
1309.6
1336.5
1363.3
1389.0
1410.4
1432.7
1456.1

Effective Stresses

Minor
kPa

504.8
502.0
498.6
494.4
489.6
482.7
47.7
464.1
444 .1
422.0
405.5
380.6
357.2
329.6
308.9
290.3
271.0
256.5
243.4
232.4
224.1
217.9
213.1
208.9
206.9
205.5
204.8
205.5
207.5
209.6
212.4
215.1
217.9
222.0
225.5
229.6
233.7
237.2
242.0

Knight Piesold LLC

Major
kPa

504.8
535.2
546.1
548.5
553.6
563.1
584.0
606.0
678.2
730.6
769.8
812.4
843.1
873.9
898.3
928.0
961.2
992.5
1024.0
1060.7
1095.7
1131.6
1166.6
1204.3
1235.4
1272.4
1311.0
1365.5
1399.1
1433.8
1465.8
1495.6
1527.5
1558.5
1588.8
1618.6
1644.1
1669.9
1698.1

1:3
Ratio

1.00
1.07
1.10
1.1
1.13
1.17
1.24
1.31
1.53
1.73
1.90
2.13
2.36
2.65
2.91
3.20
3.55
3.87
4.21
4.56
4.89
5.19
5.47
5.76
5.97
6.19
6.40
6.64
6.74
6.84
6.90
6.95
7.01
7.02
7.05
7.05
7.03
7.04
7.02

Pore
Pres.
kPa

305.5
308.3
311.7
315.9
320.7
327.6
338.6
346.2
366.2
388.3
404.8
429.7
453.1
480.7
501.4
520.0
539.3
553.8
566.9
577.9
586.2
592.4
597.2
601.4
603.4
604.8
605.5
604.8
602.8
600.7
597.9
595.2
592.4
588.3
584.8
580.7
576.6
573.1
568.3

P kPa

504.8
518.6
522.3
521.4
521.6
522.9
527.8
535.1
561.2
576.3
587.6
596.5
600.2
601.7
603.6
609.1
616.1
624.5
633.7
646.6
659.9
674.7
689.8
706.6
721.1
738.9
757.9
785.5
803.3
821.7
839.1
855.3
872.7
890.2
907.2
924.1
938.9
953.6
970.0

Q kPa

0.0
16.6
1 23.7
27.0
32.0
40.2
56.1
71.0
117.1
154.3
182.1
215.9
243.0
272.1
294.7
318.8
345.1

368.0 -

390.3
414.2
435.8
456.8
476.7
497.7
514.2
533.4
553.1
580.0
595.8
612.1
626.7
640.2
654.8
668.2
681.7
694.5
705.2
716.4
728.0

Data file: 1377A-12



wt.

Diameter,
Area,
Height,

Specimen Parameter
moist soil and tare:
wt. dry soil and tare:

of tare:
Weight, gms:

cm.

cm?2:

cm:

Specimen Parameters for Specimen No. 2

Initial Cum.

15
14

Net decrease in height, cm:
Net decrease in water
% Moisture:
Wet density, kN/cu.m:
Dry density, kN/cu.m:
Void ratio:

% Saturation:

volume,

32.500
17.000
0.000
1532.5
7.262
41.418

15.679 -

ccC:
8.2
23.14
21.40
0.2763
82.1

for Test

0.932

Consolidated

7.277
41.590
14.874
-0.127

3.100

7.7

24.20

22.46
0.2158

99.7

Final
1641.000
1535.800

118.800

Test Readings Data for Specimen No. 2

Deformation dial constant=

Primary load ring constant=

Secondary load ring constant=
Crossover reading for secondary load ring=
Consolidation cell pressure =
Consolidation back pressure =

Consolidation effective confining stress
in/min = 0.0127

3050.8 kPa at reading no. 27
not selected

Strain rate,
’ 2. STRESS =
. STRESS =

No. Def.
Dial
Units

O 00 O W1 NN - O

- ed e ed b b —h -
NV SN 20O

»

20
21
22

0.0000
0.0050
0.0100
0.0150
0.0200
0.0250
0.0300
0.0350
0.0400
0.0450
0.0500
0.0580
0.0660
0.0740
0.0820
0.0900
0.0980
0.1060
9.1140
J.1220
0.1300
0.1380
0.1460

Def.
cm

Load
Diat
Units

0.000
0.013
0.025

41.00
209.00
483.00
0.038 703.00
0.051 909.00
0.064 1090.00
0.076 1239.00
0.089 1382.00
0.102 1526.00
0.114 1648.00
0.127 1767.00
0.147 1957.00
0.168 2094.00
0.188 2218.00
0.208 2317.00
0.229 2406.00
0.249 2479.00
0.269 2545.00
0.290 2605.00
0.310 2659.00
0.330 2707.00
0.351 2754.00
0.371 2808.00

Load
lbs

0.0
168.0
442.0
662.0
868.0

1049.0
1198.0
1341.0
1485.0
1607.0
1726.0
1916.0
2053.0
2177.0
2276.0
2365.0
2438.0
2504.0
2564.0
2618.0
2666.0
2713.0
2767.0

Project no.:1377A

Strain

%

0.0
0.1
0.2
0.3
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.3
1.4
1.5
1.7
1.8
1.9
2.1
2.2
2.4
2.5

Deviator
Stress
kPa

0.0
179.5
471.9
706.2
925.2

1117.2
1274.8
1425.7
1577.4
1705.6
1830.3
2029.0
2171.0
2299.0
2400.2
2490.6
2563.9
2629.7
2688.9
2741.7
2788.1
2833.3
2885.6.

3 cm per input unit

1 lbs per input unit

1 lbs per input unit

1275.9 kPa
275.9 kPa

= 1000.0 kPa

Effective Stresses

Minor
kPa

1006.2
1000.7
982.8 .
960.0
932.5
903.5
879.3
853.8
825.6
800.7
775.2
735.2
704.2
678.0
658.7
644.2
634.5
627.6
624.2
623.5
624.2
626.2
629.7

Major
kPa

1006.2
1180.2
1454.7
1666.2
1857.7
2020.7
2154.1
2279.5
2403.0
2506.3
2605.5
2764.2
2875.2
2977.0
3058.9
3134.8
3198.4
3257.3
3313.1
3365.2
3412.3
3459.5
3515.3

1:3
Ratio

1.00
1.18
1.48
1.74
1.99
2.24
2.45
2.67
2.91
3.13
3.36
3.76
4.08
4.39
4.64
4.87
5.04
5.19
5.3
5.40
5.47
5.52
5.58

1 input units

Pore
Pres.
kPa

269.7
275.2
293.1
315.9
343.4
372.4
396.6
422.1
450.3
475.2
500.7
540.7
5Nn.7
597.9
617.2
631.7
641.4
648.3
651.7
652.4
651.7
649.7
646.2

P kPa

1006.2
1090.5
1218.8
1313.1
1395.1
1462.1
1516.7
1566.6
1614.3
1653.5
1690.3
1749.7
1789.7
1827.5
1858.8
1889.5
1916.5
1942.4
1968.7
1994.4
2018.3
2042.8
2072.5

Knight Piesold LLC

Q kPa

0.0
89.8
236.0
353.1
462.6
558.6
637.4
712.8
788.7
852.8
915.1
1014.5
1085.5
1149.5
1200.1
1245.3
1282.0
1314.8
1344.5
1370.9
1394.1
1416.6
1442.8

Data file:

1377A-12



Test Readings Data for Specimen No. 2

No. Def. Def. Load Load Strain Deviator Effective Stresses Pore P kPa Q kPa
Dial cm Dial Lbs % Stress Minor Major 1:3 Pres.
""its Units kPa kPa kPa Ratio kPa

25 0.1540 0.391 2838.00 2797.0 2.6 2912.8 632.5 3545.3 5.61 643.4 2088.9 1456.4
24 0.1620 0.411 2878.00 2837.0 2.8 2950.4 638.0 3588.4 5.62 637.9 2113.2 1475.2
25 0.1700 0.432 2919.00 2878.0 2.9 2988.8 643.5 3632.3 5.64 632.4 2137.9 1494.4
26 0.1780 0.452 2955.00 2914.0 3.0 3021.9 649.3 3671.2 5.65 626.6 2160.3 1511.0
27 0.1860 0.472 2987.00 2946.0 3.2 3050.8 654.5 3705.3 5.66 621.4 2179.9 1525.4
28 0.1940 0.493 3019.00 2978.0 3.3 3079.6 661.4 3741.0 5.66 614.5 2201.2 1539.8
29 0.2020 0.513 3051.00 3010.0 3.4 3108.3 669.0 3777.3 5.65 606.9 2223.1 1554.1

Project no.:1377A Knight Piesold LLC Data file: 1377A-12



Specimen Parameters for Specimen No. 3

Specimen Parameter Initial Cum. for Test Consolidated Final
‘‘moist soil and tare: 1532.500 1641.000
wt. dry soil and tare: 1417.000 ‘ 1535.800
Wt. of tare: 0.000 118.800
Weight, gms: 1532.5
Diameter, cm: : 7.262 7.348
Area, cm2: 41.418 42.401
Height, cm: 15.679 14.488
Net decrease in height, cm: 1.318 -0.127
Net decrease in water volume, cc: 4.300
% Moisture: 8.2 7.4 7.4
Wet density, kN/cu.m: 23.14 24.30 '
Dry density, kN/cu.m: 21.40 22.62
Void ratio: 0.2763 0.2073
% Saturation: 82.1 99.7

Test Readings Data for Specimen No. 3

Deformation dial constant= 3 cm per input unit
Primary load ring constant= 1 lbs per input unit
Secondary load ring constant= 1 lbs per input unit
Crossover reading for secondary load ring= 1 input units
Consolidation cell pressure = 2275.9 kPa
Consolidation back pressure = 275.9 kPa
Consolidation effective confining stress = 2000.0 kPa
Strain rate, in/min = 0.0127
" T,. STRESS = 5141.6 kPa at reading no. 25

. STRESS = not selected

No. Def. Def. Load Load Strain Deviator Effective Stresses Pore P kPa Q@ kPa
Dial cm Dial Lbs % Stress Minor Major 1:3 Pres.
Units Units kPa kPa kPa Ratio kPa

0 0.0000 0.000 62.00 0.0 0.0 0.0 2006.2 2006.2 1.00 269.7 2006.2 0.0
1 0.0010 0.003 66.00 4.0 0.0 4.2 2005.6 2009.8 1.00 270.3 2007.7 2.1
2 0.0050 0.013 186.00 124.0 0.1 130.0 2002.8 2132.8 1.06 273.1 2067.8 65.0
3 0.0080 0.020 460.00 398.0 0.1 416.9 1995.2 2412.1 1.21 280.7 2203.7 208.5
4 0.0120 0.030 755.00 693.0 0.2 725.5 1982.1 2707.6 1.37 293.8 2344.8 362.7
5 0.0160 0.041 1046.00 984.0 0.3 1029.4 1964.9 2994.3 1.52 311.0 2479.6 514.7
6 0.0200 0.051 1316.00 1254.0 0.4 1310.9 1944.9 3255.8 1.67 331.0 2600.4 655.5
7 0.0250 0.064 1591.00 1529.0 0.4 1597.0 1918.7 3515.7 1.83 357.2 2717.2 798.5
8 0.0300 0.076 1863.00 1801.0 0.5 1879.4 1887.6 3767.0 2.00 388.3 2827.3 939.7
9 0.0350 0.089 2121.00 2059.0 0.6 2146.8 1853.8 4000.6 2.16 422.1 2927.2 1073.4
10 0.0400 0.102 2360.00 2298.0 0.7 2393.9 1817.3 4211.2 2.32 458.6 3014.2 1196.9
11 0.0500 0.127 2843.00 2781.0 0.9 2891.9 1729.7 4621.6 2.67 546.2 3175.7 1446.0
12 0.0610 0.155 3272.00 3210.0 1.1 33315 1634.5 4966.0 3.04 641.4 3300.3 1665.8
13 0.0720 0.183 3641.00 3579.0 1.3 3707.2 1537.3 5244.5 3.41 738.6 3390.9 1853.6
14 0.0780 0.198 3799.00 3737.0 1.4 3866.8 1493.1 5359.9 3.59 782.8 3426.5 1933.4
15 0.0840 0.213 3936.00 3874.0 1.5 4004.3 1453.8 5458.1 3.75 822.1 3455.9 2002.1
16 0.0910 0.231 4068.00 4006.0 1.6 4135.5 1416.6 5552.1 3.92 859.3 3484.4 2067.8
17 0.1030 0.262 4300.00 4238.0 1.8 4365.7 1357.3 5723.0 4.22 918.6 3540.1 2182.8
*7N.1090 0.277 4395.00 4333.0 1.9 4458.8 1335.2 5794.0 4.34 940.7 3564.6 2229.4
©..1150  0.292 4488.00 4426.0 - 2.0 4549.6 1316.3 5865.9 4.46 959.6 3591.1 2274.8
20 0.1220 0.310 4568.00 4506.0 2.1 4626.0 1302.1 5928.1 4.55 973.8 3615.1 2313.0
21 0.1340 0.340 4707.00 4645.0 2.3 4758.5 1284.2 6042.7 4.71 991.7 3663.4 2379.2
22 0.1490 0.378 4831.00 4769.0 2.6 4872.3 1278.0 6150.3 4.81 997.9 3714.2 2436.2

Project no.:1377A Knight Piesold LLC Data file: 1377A-12



No.

23
24
25
26
27
28
29
30
n
32
33
34
35
36
37
38
39
40

Def.
Dial
its

0.1620
0.1750
0.1890
0.2160
0.2440
0.2710
0.2980
0.3260
0.3550
0.3830
0.4200
0.4650
0.5110
0.5580
0.6040
0.6280
0.6600
0.6900

Def.
cm

0.411
0.445
0.480
0.549
0.620
0.688
0.757
0.828
0.902
0.973
1.067
1.181
1.298
1.417
1.534
1.595
1.676
1.753

Load
Dial
Units

4938.00
5041.00
5131.00
5289.00
5433.00
5564.00
5684.00
5795.00
5912.00
6021.00
6142.00
6256.00
6333.00
6382.00
6430.00
6279.00
6083.00
5914.00°

Load
lbs

4876.0
4979.0
5069.0
5227.0
5371.0
5502.0
5622.0
5733.0
5850.0
5959.0
6080.0
6194.0
6271.0
6320.0
6368.0
6217.0
6021.0
5852.0

Project no.:1377A

Strain Deviator

%

Test Readings Data for Specimen No. 3

2.8
3.1
3.3
3.8
4.3
4.8
5.2
5.7
6.2
6.7
7.4
8.2
9.0
9.8
10.6
11.0
11.6
12.1

Stress
kPa

4970.0
5063.1
5141.6
5275.9
5393.5
5497.8
5589.8
5670.6
5755.1
5831.7
5908.7
5968.2
5989.4
5981.5
5973.1
5804.0
5585.6
5396.5

Effective Stresses

Minor
kPa

1280.0
1288.3
1300.0
1335.9
1378.7
1425.6
1472.5
1520.0
1561.4
1602.8
1657.3
1719.3
1775.9
1823.5
1864.2
1883.5
1904.9
1924.2

Major
kPa

6250.0
6351.4
6441.6
6611.8
6772.2
6923.4
7062.3
7190.6
7316.5
7434.5
7566.0
7687.5
7765.3
7805.0
7837.3
7687.5
7490.5
7320.7

1:3
Ratio

4.88
4.93
4.96
4.95
4.9
4.86
4.80
4.73
4.69
4.64
4.57
4.47
4.37
4.28
4.20
4.08
3.93
3.80

Pore
Pres.
kPa

995.9
987.6
975.9
940.0
897.2
850.3
803.4
755.9
714.5
673.1
618.6
556.6
500.0
452.4
411.7
392.4
371.0
351.7

P kPa

3765.0
3819.8
3870.8
3973.8
4075.5
4174 .5
4267.4
4355.3
4439.0
4518.6
4611.7
4703.4
4770.6
4814.3
4850.7
4785.5
4697.7
4622.5

Knight Piesold LLC

Q kPa

2485.0
2531.5

2570.8
2637.9
2696.8
2748.9
2794.9
2835.3
2877.6
2915.8
2954.4
2984.1

2994.7
2990.8
2986.5
2902.0
2792.8

2698.3

Data file:

1377A-12
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1200
SAMPLE NO.: 1 2 3
i ~ WATER CONTENT, 7% 18. 4 18.4 18.4
1000 1 - |DRY DENSITY, kN/cu.m 16.71 16.71 16.71
é SATURATION, % 86.6 B86.6 86.6
; VOID RATIO 0.567 0.567 0.567
g 800 If 5 |[DIAMETER, cm 7.45 7.45 7.45
X ] HEIGHT, cm 15.19 15.19 15.19
a { WATER CONTENT, % 13.0 12.3 11.5
9 600 b~ |DRY DENSITY, kN/cu.m 19.46 19.71 20.03
_“_-‘ E SATURATION, 7 100.0 100.0 100.0
n VOID RATIO 0.346 0.329 0.307
S o0 T 'z [DIAMETER, om 7.09 7.18 7.39
2 y HEIGHT, cm 14.41 13.86 12.86
S Strain rate, em/min 0.01270.01270.0127
g 200 BACK PRESSURE, kPa 345 345 345
= CELL PRESSURE, kPa 595 845 1345
FATLURE STRESS, kPa 176 453 1111
0 TOTAL PORE PR., kPa 506 708 1041
0 =] 10 15 20 |[ULTIMATE STRESS, kPa
Axial St rqin, b4 TOTAL PORE PR., kPa
TYPE OF TEST: 9'1 FAILURE, kPga 265 590 1415
JCLIENT: SAMPLE TYPE: REMOLDED
DESCRIPTION: very clayey SAND
PROJECT: CARMACKS COPPER PROJECT some gravel (SC)
i : LL= 26 PL= 15 PI= 11
SAMPLE LOCATION: TR96-1-2 SPECIFIC GRAVITY= 2.67
REMARKS: Failure criteria: Peak
EPROJ. NO.: 1377A DATE: 4/05/96 pricipal stress ratio. ,
ifi i i ted.
TRIAXIAL SHEAR TEST REPORT Specific gravity estima
. . 7 Multi—-staged test.
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TRIAXIAL COMPRESSION TEST 4-18-1996
CU with Pore Pressures 8:46 am
Project and sample Data
Date; 4/05/96
Client:
Project: CARMACKS COPPER PROJECT
Sample location: TR96-1-2
Sample description: very clayey SAND some gravel (SC)
Remarks: Failure criteria: Peak pricipal stress ratio.
Specific gravity estimated. Multi-staged test.
Fig no.: 2nd page Fig no. (if applicable):
Type of sample: REMOLDED
Specific gravity= 2.67 LL= 26 PL= 15 PI= 11
Test method: ASTM - Method A (staged method triaxial test)
Specimen Parameters for Specimen No. 1
Specimen Parameter Initial Saturated Consolidated Final
Wt. moist soil and tare: 1334.500 1404.200
Wt. dry soil and tare: 1127.100 1274.400
Wt. of tare: 0.000 147.300
Weight, gms: 1334.5
Diameter, cm: 7.447 7.447 7.086
Area, cm2: 43.560 43.560 39.435
Height, cm: 15.189 15.189 14.407
Net decrease in height, cm: , 0.000 0.782
: decrease in water volume, cc: 93.500
.oisture: 18.4 21.2 13.0 11.5
Wet density, kN/cu.m: 19.78 20.26 21.98
Dry density, kN/cu.m: 16.71 16.71 19.46
void ratio: 0.5673 0.5673 0.3459
% Saturation: 86.6 100.0 100.0

Test Readings Data for Specimen No. 1

Deformation dial constant= 3 cm per input unit
Primary load ring constant= 1 lbs per input unit
Secondary load ring constant= 1 lbs per input unit
Crossover reading for secondary load ring= 1 input units
Consolidation cell pressure = 595.2 KkPa

Consolidation back pressure = 344.9 kPa

Consolidation effective confining stress = 250.3 kPa
Strain rate, in/min = 0.0127

FAIL. STRESS = 176.1 kPa at reading no. 29

ULT. STRESS = not selected

Project no.:1377A Knight Piesold LLC pata file: 1377A-1



No. Def.
Dial
‘ts

0 0.0000
1 0.0050
2 0.0100
3 0.0150
4 0.0230
5 0.0270
6 0.0300
7 0.0350
8 0.0400
9 0.0450
10 0.0500
11 0.0600
12 0.0700
13 0.0800
14 0.0900
15 0.1000
16 0.1100
17 0.1200
18 0.1300
19 0.1400
20 0.1500
21 0.1600
22 0.1700
23 0.1800
‘900
..2000
26 0.2100
27 0.2200
28 0.2300
29 0.2400

Def.
cm

0.000
0.013
0.025
0.038
0.058
0.069
0.076
0.089
0.102
0.114
0.127
0.152
0.178
0.203
0.229
0.254
0.279
0.305
0.330
0.356
0.381
0.406
0.432
0.457
0.483
0.508
0.533
0.559
0.584
0.610

Load
Dial
Units

23.00

53.00

78.00
116.00
137.00
142.00
145.00
150.00
152.00
154.00
156.00
158.00
160.00
162.00
163.00
165.00
168.00
169.00
170.00
172.00
173.00
175.00
177.00
178.00
179.00
180.00
181.00
183.00
184.00
186.00

Load
Lbs

0.0
30.0

%

55.0

93.0
114.0
119.0
122.0
127.0
129.0
131.0
133.0
135.0
137.0
139.0
140.0
142.0
145.0
146.0
147.0
149.0
150.0
152.0
154.0
155.0
156.0
157.0
158.0
160.0
161.0
163.0

Project no.:1377A

Test Readings Data for Specimen No. 1
Strain Deviator

0.0
0.1
0.2
0.3
0.4
0.5
0.5
0.6
0.7
0.8
0.9
1.1
1.2
1.4
1.6
1.8
1.9
2.1
2.3
2.5
2.6
2.8
3.0
3.2
3.3
3.5
3.7
3.9
4.1
4.2

Stress
kPa

0.0
33.8
61.9

104.6
128.1
133.6
136.9
142.4
144.5
146.6
148.7
150.7
152.6
154.6
155.4
157.3
160.4
161.2
162.0
163.9
164.7
166.6
168.5
169.3
170.1
170.8
171.6
173.5
174.2
176.1

Effective Stresses

Minor
kPa

255.2
251.8
246.2
231.8
213.1
205.5
200.7
192.4
186.2
180.0
174.5
164.2
155.2
148.3
1462.1
135.9
130.4
125.5
120.7
118.0
113.1
109.7
106.9
103.5
101.4

98.6

95.9

93.8

91.8

89.0

Knight Piesold LLC

Major
kpa

255.2
285.6
308.1
336.4
341.2
339.1
337.6
334.8
330.7
326.6
323.2
314.9
307.8
302.9
297.5
293.2
290.8
286.7
282.7
281.9
277.8
276.3
275.4
272.8
271.5
269.4
267.5
267.3
266.0
265.1

1:3
Ratio

1.00
1.13
1.25
1.45
1.60
1.65
1.68
1.74
1.78
1.81
1.85
1.92
1.98
2.04
2.09
2.16
2.23
2.28
2.34
2.39
2.46
2.52
2.58
2.64
2.68
2.73
2.79
2.85
2.90
2.98

Pore
Pres.
kPa

340.0
343.4
349.0
363.4
382.1

389.7
394.5

402.8
409.0
415.2
420.7
431.0
440.0
446.9
453.1

459.3
464.8
469.7
474.5
477.2
482.1

485.5
488.3
491.7
493.8
496.6
499.3
501.4
503.4
506.2

P kPa

255.2
268.7
277.2
284.1

277.1

272.3
269.1

263.6
258.4
253.3
248.8
239.5
231.5
225.6
219.8
214.6
210.6
206.1

201.7
200.0
195.5
193.0
191.2
188.1
186.4
184.0
181.7
180.5
178.9
177.0

Q kPa

0.0
16.9
31.0
52.3
64.0
66.8
68.4
7.2
72.2
73.3
74.3
75.3
76.3
7.3
7.7
78.7
80.2

'80.6

81.0
82.0
82.4

83.3 -

84.3
84.6
85.0
85.4
85.8
86.7
87.1
88.0

Data file:

1377A-1



Specimen Parameters for Specimen No. 2

Specimen Parameter

moist soil and tare: 1334.500
wt. dry soil and tare: 1127.100
Wt. of tare: 0.000
Weight, gms: 1334.5
Diameter, cm: 7.447
Area, cm?: 43.560
Height, cm: 15.189

Net decrease in height, cm:
Net decrease in water volume, cc:

% Moisture: . 18.4
Wet density, kN/cu.m: 19.78
Dry density, kN/cu.m: 16.71
Void ratio: . 0.5673

% Saturation: 86.6

1.392

Initial Cum. for Test

Consolidated Final

1404.200

1274.400

147.300
7.178
40.462
13.861
-0.064
7.300

12.3 11.5
22.13
19.71
0.3286
100.0

Test Readings Data for Specimen No. 2

Deformation dial constant=

3 cm per input unit
Primary load ring constant= 1 lbs per input unit

Secondary load ring constant= 1 lbs per input unit
1 input units

Crossover reading for secondary load ring=
Consolidation cell pressure = 844.8 kPa
Consolidation back pressure = 344.8 kPa
Consolidation effective confining stress =
Strain rate, in/min = 0.0127
2. STRESS = 453.4 kPa at reading no. 45
-. STRESS = not selected

No. Def. Def. Load Load Strain Deviator Effective Stresses
Dial cm Dial Llbs % Stress Minor Major 1:3
Units Units kPa kPa kPa Ratio

0 0.0000 0.000 33.00 0.0 0.0 0.0 503.4 503.4 1.00

1 0.0050 0.013 67.00 34.0 0.1 37.3 501.4 538.7 1.07

2 0.0110 0.028 99.00 66.0 0.2 72.4 497.9 570.3 1.15

3 0.0170 0.043 220.00 187.0 0.3 204.9 476.5 681.4 1.43

4 0.0235 0.060 294.00 261.0 0.4 285.7 435.1 720.8 1.66

5 0.0300 0.076 330.00 297.0 0.5 324.7 397.9 722.6 1.82

6 0.0360 0.091 353.00 320.0 0.7 349.5 365.5 715.0 1.96

7 0.0420 0.107 368.00 335.0 0.8 365.4 337.9 703.3 2.08

8 0.0490 0.124 381.00 348.0 0.9 379.1 308.9 688.0 2.23

9 0.0650 0.165 399.00 366.0 1.2 397.6 262.0 659.6 2.52

10 0.0730 0.185 405.00 372.0 1.3  403.5 245.5 649.0 2.64
11 0.0790 0.201 408.00 375.0 1.4 406.3 235.8 642.1 2.72
12 0.0850 0.218 412.00 379.0 1.6 410.1 225.5 635.6 2.82
13 0.0930 0.236 414.00 381.0 1.7 &11.7 217.2  628.9 2.90
14 0.1000 0.254 416.00 383.0 1.8 4133 209.6 622.9 2.97
15 0.1070 0.272 419.00 386.0 2.0 416.0 203.4 619.4 3.05
16 0.1150 0.292 422.00 389.0 2.1 418.6 197.2 615.8 3.12
17 0.1220 0.310 424.00 391.0 2.2 420.2 191.7  611.9 3.19
* N.1300 0.330 427.00 394.0 2.4 422.8 186.9 609.7 3.26
4.1370 0.348 429.00 396.0 2.5 424.4 183.4 607.8 3.31

20 0.1440 0.366 431.00 398.0 2.6 426.0 179.3 605.3 3.28
21 0.1510 0.384 433.00 400.0 2.8 427.6 175.8 603.4 3.43
22 435.00 402.0 2.9 429.2 173.8 603.0 3.47

0.1570 0.399

Project no.:1377A

Knight Piesold LLC

Q kPa

0.0
18.7
36.2

102.5
142.8
162.4
174.7
182.7
189.6
198.8
201.7
203.1
205.0
205.9
206.7
208.0
209.3
210.1
211.4
212.2
213.0
213.8
214.6

500.0 kPa
Pore P kPa
Pres.

kPa

341.4 503.4
343.4 520.1
346.9 534.1
368.3 579.0
409.7 577.9
446.9 560.3
479.3 540.2
506.9 520.6
535.9 498.5
582.8 460.8
599.3 447.2
609.0 438.9
619.3 430.5
627.6 423.1
635.2 416.3
641.4 411.4
647.6 406.5
653.1 401.8
657.9 398.3
661.4 395.6
665.5 392.3
669.0 389.6
671.0 388.4

Data file: 1377A-1



No.

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

7
A

41

A
5

43
44
45
46

Def.
Dial
‘ts

0.1630
0.1700
0.1780
0.1850
0.1930
0.2010
0.2090
0.2170
0.2250
0.2320
0.2400
0.2520
0.2600
0.2680
0.2780
0.2850
0.2920
0.2990
0.3060
0.3130
0.3270
0.3340
0.3420
0.3500

570

Def.
cm

0.414
0.432
0.452
0.470
0.490
0.511
0.531
0.551
0.572
0.589
0.610
0.640
0.660
0.681
0.706
0.724
0.742
0.759
0.777
0.795
0.831
0.848
0.869
0.889
0.907

Load
Dial
Units

437.00
438.50
440.00
442.50
444,00
446.00
448.00
450.00
451.00
453.00
454.00
457.00
458.00
460.00
462.00
463.00
465.00
465.00
466.00
468.00
470.00
472.00
473.00
473.00
474.00

Load
Lbs

404.0
405.5
407.0
409.5
411.0
413.0
415.0
417.0
418.0
420.0
421.0
424.0
425.0
427.0
429.0
430.0
432.0
432.0
433.0
435.0
437.0
439.0
440.0
440.0
461.0

Project no.:1377A

Test Readings Data for Specimen
Strain Deviator

%

3.0
3.1
3.3
3.4
3.5
3.7
3.8
4.0
4.1
4.3
4.4
4.6
4.8
4.9
5.1
5.2
5.4
5.5
5.6
5.7
6.0
6.1
6.3
6.4
6.5

Stress
kPa

430.9
431.9
432.8
434.9
435.9
437.3
438.8
440.2
440.6
462.1
442.5
444.6
445.0
446.4
447.6
448.0
449.5
448.9
449.3
450.8
451.6
453.1
453.4
452.7
453.1

Effective Stresses

Minor
kPa

171.0
168.2
165.5
163.4
160.7
158.6
155.8
153.8
151.7
150.3
148.2
146.2
144.8
162.7
142.0
140.7
140.0
139.3
138.6
137.9
137.9
137.2
136.5
136.5
135.8

Knight Piesold LLC

Major
kPa

601.9
600.1
598.3
598.3
596.6
595.9
594.6
594.0
592.3
592.4
590.7
590.8
589.8
589.1
589.6
588.7
589.5
588.2
587.9
588.7
589.5
590.3
589.9
589.2
588.9

1:3
Ratio

3.52
3.57
3.62
3.66
3.1
3.76
3.82
3.86
3.90
3.94
3.99
4.04
4.07
4.13
4.15
4.18
4.21
4.22
4.24
4.27
4.28
4.30
4.32
4.32
4.34

Pore
Pres.
kPa

673.8
676.6
679.3
681.4
684.1
686.2
689.0
691.0
693.1
694.5
696.6
698.6
700.0
702.1
702.8
704.1
704.8
705.5
706.2
706.9
706.9
707.6
708.3
708.3
709.0

P kpPa

386.4
384.1
381.9
380.9
378.6
377.3
375.2
373.9
372.0
371.3
369.4
368.5
367.3
365.9
365.8
364.7
364.8
363.7
363.3
363.3
363.7
363.7
363.2
362.8
362.3

No. 2
Q kPa

215.4
215.9
216.4
217.5
217.9
218.7
219.4
220.1
220.3
221.0
221.2
222.3
222.5
223.2
223.8
224.0
224.8
224.4
224.7
225.4
225.8
226.5
226.7
226.3
226.5

Data file: 1377A-1



Specimen Parameters for Specimen No. 3

"pecimen Parameter Initial Cum. for Test Consolidated Final
moist soil and tare: 1334.500 1404.200
wt. dry soil and tare: 11127.100 1274.400
Wt. of tare: 0.000 147.300
Weight, gms: ‘ 1334.5
Diameter, cm: 7.447 7.391
Area, cm2: 43.560 42.902
Height, cm: 15.189 12.865
Net decrease in height, cm: 2.235 0.089
Net decrease in water volume, cc: 8.900
% Moisture: 18.4 11.5 11.5
Wet density, kN/cu.m: 19.78 22.33
Dry density, kN/cu.m: 16.71 20.03
Void ratio: 0.5673 0.3075
% Saturation: 86.6 100.0

Test Readings Data for Specimen No. 3

Deformation dial constant= 3 cm per input unit
Primary load ring constant= 1 lbs per input unit
Secondary load ring constant= 1 1lbs per input unit ,
Crossover reading for secondary load ring= 1 input units
Consolidation cell pressure = 1344.8 kPa
Consolidation back pressure = 344.8 kPa
Consolidation effective confining stress = 1000.0 kPa
Strain rate, in/min = 0.0127
- . STRESS = 1111.4 kPa at reading no. 24

-+ STRESS = not selected

No. Def. Def. Load Load Strain Deviator Effective Stresses Pore P kPa Q kPa
Dial cm Dial lbs % Stress Minor Major 1:3 Pres.
Units Units kPa kPa kPa Ratio kPa
0 0.0000 0.000 46.00 0.0 0.0 0.0 1006.2 1006.2 1.00 338.6 1006.2 0.0
1 0.0040 0.010 122.00 76.0 0.1 78.7 1004.1 1082.8 1.08 340.7 1043.5 39.4
2 0.0100 0.025 309.00 263.0 0.2 272.1 989.6  1261.7 1.28 355.2 1125.7 136.1
3 0.0150 0.038 478.00 432.0 0.3 446.6 954.5 1401.1 1.47 390.3 1177.8 223.3
4 0.0210 0.053 597.00 551.0 0.4 568.9 905.5 1474.4 1.63 439.3 1190.0 284.5
5 0.0270 0.069 695.00 649.0 0.5 669.3 847.6 1516.9 1.79 497.2 1182.3 334.7
6 0.0340 0.086 772.00 726.0 0.7 747.7 784.8 1532.5 1.95 560.0 1158.6 373.8
7 0.0620 0.107 836.00 790.0 0.8 812.3 722.0 1534.3 2.13 622.8 1128.2 406.2
8 0.0490 0.124 887.00 841.0 1.0 863.5 662.7 1526.2 2.30 682.1 1094.5 431.8
9 0.0570 0.145 931.00 885.0 1.1 907.3 604.8 1512.1 2.50 740.0 1058.4 453.6
10 0.0720 0.183 996.00 950.0 1.4 97.0 506.2 1477.2 2.92 838.6 991.7 485.5
11 0.0880 0.224 1038.00 992.0 1.7 1010.7 435.8 1446.5 3.32 909.0 941.1 505.3
12 0.1040 0.264 1068.00 1022.0 2.1 1037.9 386.9 1424.8 3.68 957.9 905.8 518.9
13 0.1200 0.305 1091.00 1045.0 2.4 1057.8 353.8 1411.6 3.99 991.0 882.7 528.9
14 0.1280 0.325 1100.00 1054.0 2.5 1065.2 342.0 1407.2 4.11 1002.8 874.6 532.6
15 0.1360 0.345 1109.00 1063.0 2.7 1072.6 332.46 1405.0 4.23 1012.4 858.7 536.3
16 0.1440 0.366 1115.00 1069.0 2.8 1076.9 324.8 1401.7 4.32 1020.0 863.2 538.4
17 0.1510 0.384 1121.00 1075.0 3.0 1081.4 318.6 1400.0 4.39 1026.2 859.3 540.7
T °,1590 0.404 1127.00 1081.0 3.1 1085.6 313.8 1399.4 4.46 1031.0 856.6 542.8
..1670 0.424 1134.00 1088.0 3.3 1090.9 310.3 1401.2 4.52 1034.5 855.7 545.4
20 0.1760 0.447 1139.00 1093.0 3.5 1093.9 307.6 1401.5 4.56 1037.2 854.5 546.9
21 0.1910 0.485 1148.00 1102.0 3.8 1099.5 304.1 1403.6 4.62 1040.7 853.8 549.7
22 0.2070 0.526 1157.00 1111.0 4.1 1104.8 302.7 1407.5 4.65 1042.1 855.1 552.4

Project no.:1377A Knight Piesold LLC Data file: 1377A-1



No.

23
24
25
26
27
28
29
30
3
32
33
34
35
36
37
38
39
40
41

Def.
Dial
its

0.2230
0.2390
0.2560
0.2720
0.3040
0.3210
0.3530
0.3850
0.4010
0.4170
0.4500
0.4660
0.4820
0.5240
0.5770
0.6280
0.6810
0.7330
0.7910

Def.
cm

0.566
0.607
0.650
0.691
0.772
0.815
0.897
0.978
1.019
1.059
1.143
1.184
1.224
1.331
1.466
1.595
1.730
1.862
2.009

Load
Dial
Units

1163.00
1171.00
1175.00
1181.00
1192.00
1193.00
1199.00
1202.00
1204.00
1207.00
1212.00
1212.00
1211.00
1214.00
1215.00
1222.00
1223.00
1221.00
1220.00

Load
lbs

1117.0
1125.0
1129.0
1135.0
1146.0
1147.0
1153.0
1156.0
1158.0
1161.0
1166.0
1166.0
1165.0
1168.0
1169.0
1176.0
1177.0
1175.0
1174.0

Project no.:1377A

Test Readings Data for Specimen

Strain

%

4.4
4.7
5.1
5.4
6.0
6.3
7.0
7.6
7.9
8.2
8.9
9.2
9.5
10.3
1.4
12.4
13.4
14.5
15.6

Deviator
Stress
kPa

1107.1
111.4
111.4
1113.6
1116.9
1113.9
1112.1
1107.5
1105.6
1104.7
1101.5
1097.7
1093.0
1085.7
1074.0
1068.1
1056.3
1042.0
1027.1

Effective Stresses

Minor
kPa

302.7
303.4
305.5
306.9
3N1.7
314.5
319.3
325.5
328.2
331.0
336.5
339.3
342.0
348.2
355.1
360.7
366.9
372.4
378.6

Knight Piesold LLC

Major
kPa

1409.8
1414.8
1416.9
1420.5
1428.6
1428.4
1431.4
1433.0
1433.8
1435.7
1438.0
1437.0
1435.0
1433.9
1429.1
1428.8
1423.2
1414.4
1405.7

1:3
Ratio

4.66
4.66
4.64
4.63
4.58
4.54
4.48
4.40
4.37
4.34
4.27
4.24
4.20
4.12
4.02
3.96
3.88
3.80
3.7

Pore
Pres.
kPa

1042.1
1041.4
1039.3
1037.9
1033.1
1030.3
1025.5
1019.3
1016.6
1013.8
1008.3
1005.5
1002.8
996.6
989.7
984.1
977.9
972.4
966.2

P kPa

856.3
859.1
861.2
863.7
870.1
871.4
875.4
879.2
881.0
883.3
887.3
888.2
888.5
891.1
892.1
894.8
895.0
893.4
892.2

No.
Q kPa

553.6
555.7
555.7
556.8
558.4
556.9
556.1
553.7
552.8
552.3
550.8
548.9
546.5
542.9
537.0
534.1
528.1

521.0

513.6

3
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-91
Increasing Tailwater Pressure - Method C

CLIENT: - PROJECT NAME: Carmacks Copper
PROJECT NO.: 1377A

BORING NO. TR96-11-3 LABNO. : L96031
DEPTH ’
SAMPLE NO. 1 : TEST STARTED : 04/08/96
SAMPLE TYPE Remolded TEST FINISHED : 04/14/96
CONTF. PRESSURE. (kPa) 500 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
Wt. Soil + Moisture (g) 1303.00 1264.20
Wt. Wet Soil & Pan (g) 1303.00 1377.00
Wt. Dry Soil & Pan (g) 1034.10 1146.90
Wt. Moisture Lost (g) 268.90 230.10 -
Wt. of Pan Only () 0.00 112.80
Wt. of Dry Soil  (®) 1034.10 1034.10
Moisture Content % 26.0 22.3
Wet Density (pcf) 124.9 125.3
Dry Density (pcf) 99.1 102.5
Init. Diameter (in) 2.876 (cm) - 7.304
Init. Area (sq in) 6.495 (sq cm) 41.900
Init. Height (in) 6.120 (cm) 15.545
Height Change (in) 0.050 (cm) 0.127
Consol. Height (in) 6.070 (cm) 15.418
Area After Consol. (sq in) 6.331 (sq cm) 40.851
Vol. Before Consol. (cu ft) 0.02300 Specific Gravity 2.8
Vol. Before Consol.  (cc) 651.327 Assumed? NO
Change in Vol. (cc) 21.500
Cell Exp. (cc) 0.000 Init. Saturation 95.4
Vol. After Consol.  (cc) 629.827 Init. Void Ratio 0.764
Vol. After Consol. (cu ft) 0.02224 Final Saturation 100.0
Effective Porosity % 43.30 Final Void Ratio 0.705
Pressure Difference (psi): 0.00
C= 0.000904
M1 0.03018 M2 1.040953 Head Constant 12.6
S= 0.377419 Trial Constant, T 0.05304

TR96113A.WK4 Knight Piésold LLC



CLIENT:

BORING NO.

DEPTH

SAMPLE NO.
SAMPLE TYPE

CONF. PRESSURE. (kPa)

Time

0.000

7.000

9.000
21.000
27.000
52.000
79.000

TR96113A.WK4

Inflow
Buret
cm

20.2
19.8
19.5
18.7
18.2
16.8
15.6

FLEXIBLE WALL PERMEABILITY TEST

ASTM D 5084-91
Increasing Tailwater Pressure - Method C
PROJECT NAME:
PROJECT NO.:
TR96-11-3 LAB NO.
1 TEST STARTED :
Remolded TEST FINISHED :
500 SATURATED TEST:
Permeability Test Trials
Annulus Elevation Chg. in
Buret Head Head
cm cm cm
Z1 Zp
0.6 19.6
0.6 19.2 0.400
0.6 18.8 0.748
0.7 18.1 1.500
0.7 17.5 2.000
0.7 16.1 3.450
0.7 14.9 4.600
Average of Last 5 Readings

Knight Pisold LLC

Carmacks Copper
1377A
L96031

04/08/96
04/14/96
YES

Permeability
k

cm/sec

4.6E-08
6.8E-08
5.9E-08
6.3E-08
5.9E-08
5.3E-08

6.0E-08






FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-91 '
Increasing Tailwater Pressure - Method C

CLIENT: - . PROJECT NAME: Carmacks Copper
- PROJECT NO. : 1377A
BORING NO. TR96-12-~1 LAB NO. : 196031
DEPTH
SAMPLE NO. 1 . TEST STARTED : 4/3/96
SAMPLE TYPE Remolded TEST FINISHED : 4/9/96
CONTF. PRESSURE. (kPa) 500 SATURATED TEST: YES
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm - cm/sec
0.000 55.3 2.2 53.2 3344
31.000 55.2 2.3 53.0 334.2 1.8E-08
21.000 55.1 2.3 52.8 334.1 2.0E-08
87.000 54.9 2.5 52.5 333.7 1.1E-08
803.000 53.2 3.3 49.5 330.7 1.1E-08
283.000 52.6 4.2 48.4 329.7 : 1.1E-08
207.000 52.2 4.6 47.6 328.8 . 1.2E-08
Average of Last 6 Readings 1.4E-08

K96121.WK4 Knight Piésold LLC



FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-91
Increasing Tailwater Pressure - Method C

CLIENT: PROJECT NAME: Carmacks Copper
A PROJECT NO.: 1377A

BORING NO. TR96-12-1 LAB NO. : 196031
DEPTH '
SAMPLE NO. 1 . TEST STARTED : 4/3/96
SAMPLE TYPE Remolded TEST FINISHED : 4/9/96
CONTF. PRESSURE. (kPa) 500 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
Wt. Soil + Moisture (g) 1532.50 1533.20
Wt. Wet Soil & Pan (g) 1532.50 1652.00
Wt. Dry Soil & Pan (g) 1417.00 1535.80
Wt. Moisture Lost (g) 115.50 116.20 -
Wt. of Pan Only () 0.00 118.80
Wt. of Dry Soil  (®) 1417.00 1417.00
Moisture Content % 8.2 8.2
Wet Density (pcf) 147.3 147.5
Dry Density (pcf) - 136.2 136.4
Init. Diameter (in) 2.859 (cm) 7.262
Init. Area (sq in) 6.420 (sq cm) 41418
Init. Height (in) 6.173 (cm) 15.679
Height Change (in) 0.085 (cm) 0.216
Consol. Height (in) 6.088 (cm) 15.464
Area After Consol. (sq in) 6.502 (sq cm) 41.951
Vol. Before Consol. (cu ft) 0.02293 Specific Gravity 28
Vol. Before Consol. (cc) 649.404 Assumed? YES
Change in Vol. (co) 0.700
Cell Exp. (cc) 0.000 Init. Saturation 80.6
Vol. After Consol.  (cc) 648.704 Init. Void Ratio 0.283
Vol. After Consol. (cu ft) 0.02291 Final Saturation 81.5
Effective Porosity % 22.07 Final Void Ratio 0.282
Pressure Difference (psi): 4.00
C= 0.132373

K96121.WK+4 Knight Piésold LLC



FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-91
Increasing Tailwater Pressure - Method C

CLIENT: PROJECT NAME: Carmacks Copper
PROJECT NO. : 1377A
BORING NO. TR96-12-1 LAB NO. : L96031
DEPTH _
SAMPLE NO. 1 : TEST STARTED : 4/3/96
SAMPLE TYPE Remolded TEST FINISHED : 4/9/96
CONF. PRESSURE. (kPa) 500 SATURATED TEST: YES
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head _ Head k
min. cm cm cm cm cm/sec
0.000 55.3 2.2 53.2 334.4
31.000 55.2 2.3 53.0 334.2 1.8E-08
21.000 55.1 2.3 52.8 334.1 2.0E-08
87.000 54.9 2.5 52.5 333.7 1.1E-08
803.000 53.2 3.8 49.5 330.7 1.1E-08
283.000 52.6 4.2 48.4 329.7 : 1.1E-08
207.000 52.2 4.6 47.6 328.8 . 1.2E-08
Average of Last 6 Readings 1.4E-08

K96121.WK4 Knight Piésold LLC






FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-91
Increasing Tailwater Pressure - Method C

CLIENT: . PROJECT NAME: Carmacks Copper
PROJECT NO. : 1377A

BORING NO. TR96-17 LABNO. : L96031
DEPTH
SAMPLE NO. 1 TEST STARTED : 3/28/96
SAMPLE TYPE Remolded TEST FINISHED : 4/7/96
CONTF. PRESSURE. (kPa) 250 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
Wt. Soil + Moisture (g) 1505.00 1532.70
Wt. Wet Soil & Pan () 1505.00 1651.60
Wt. Dry Soil & Pan () 1410.30 1529.20
Wt. Moisture Lost (g) 94.70 122.40 .
Wt. of Pan Only (9 0.00 118.90
Wt. of Dry Soil  (8) 1410.30 1410.30
Moisture Content % 6.7 8.7
Wet Density (pcf) 144.2 150.3
Dry Density (pcf) 135.1 138.3
Init. Diameter (in) 2.858 (cm) 7.258
Init. Area (sq in) 6.413 (sq cm) 41.374
Init. Height (in) 6.200 (cm) 15.748
Height Change (in) 0.071 (cm) 0.180
Consol. Height (in) 6.129 (cm) 15.568
Area After Consol. (sq in) 6.338 ' (sq cm) 40.890
Vol. Before Consol. (cu ft) - 0.02301 Specific Gravity 2.743
Vol. Before Consol. (cc) 651.561 Assumed? YES
Change in Vol. (co) 15.000 _
Cell Exp. (cc) 0.000 Init. Saturation 68.9
Vol. After Consol.  (cc) 636.561 Init. Void Ratio 0.267
Vol. After Consol. (cu ft) 0.02248 Final Saturation 100.0
Effective Porosity % 21.09 Final Void Ratio 0.238
Pressure Difference (psi): 0.00
C= 0.136722

K9617A.WK4 Knight Piésold LLC



CLIENT:

BORING NO.
DEPTH
SAMPLE NO.
SAMPLE TYPE

CONF. PRESSURE. (kPa)

Time

min.

0.000
15.000
26.000
82.000
74.000

159.000
869.000
286.000
900.000

K9617A.WK4

Cap
Elevation
cm

60.1
60.0
59.9
59.6
59.3
58.6
55.6
54.8
52.1

FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-91
Increasing Tailwater Pressure - Method C

PROJECT NAME:
PROJECT NO. :
TR96-17 LAB NO.
1 TEST STARTED :
Remolded TEST FINISHED :
250 SATURATED TEST:
Permeability Test Trials
Pedestal Elevation Total
Elevation Head Head
cm cm .cm
2.1 58.1 58.1
2.1 - 57.9 57.9
2.2 57.7 57.7
2.4 57.2 57.2
2.6 56.7 56.7
2.9 55.7 55.7
4.6 51.0 51.0
5.3 49.5 49.5
7.0 45.1 45.1
Average of Last 5 Readings

Carmacks Copper
1377A
L96031

3/28/96
4/7/96
YES

Permeability
k

cm/sec

1.7E-07
1.3E-07
1.1E-07
1.2E-07
1.1E-07
1.0E-07
1.0E-07
1.0E-07

1.1E-07



CLIENT:

BORING NO.

DEPTH

SAMPLE NO.

SAMPLE TYPE

CONT. PRESSURE. (kPa)

MOISTURE/DENSITY
DATA

Wt. Soil + Moisture ()
Wt. Wet Soil & Pan (g)
Wt. Dry Soil & Pan (g)
Wt. Moisture Lost (g)
Wt. of Pan Only (g)
Wt. of Dry Soil  (8)
Moisture Content %
Wet Density (pcf)

Dry Density (pcf)

Init. Diameter (in)
Init. Area (sq in)
Init. Height (in)
Height Change (in)
Consol. Height  (in)
Area After Consol. (sq in)

Vol. Before Consol. (cu ft)
Vol. Before Consol. (cc)
Change in Vol. (co)
Cell Exp. (co)

Vol. After Consol.  (cc)
Vol. After Consol. (cu ft)
Effective Porosity %
Pressure Difference (psi):
C= :

K9617B.WK4

FLEXIBLE WALL PERMEABILITY TEST

TR96-17

2
Remolded
500

ASTM D 5084-91
Increasing Tailwater Pressure - Method C
PROJECT NAME: Carmacks Copper
PROJECT NO. : 1377A
LABNO. : 196031
TEST STARTED : 3/28/96
TEST FINISHED : 4/7/96
SATURATED TEST: YES
BEFORE AFTER
TEST TEST
1505.00 1529.20
1505.00 1648.10
1410.30 1529.20
94.70 118.90 -
0.00 118.90
1410.30 1410.30
6.7 8.4
144.2 150.8
135.1 139.1
2.858 (cm) 7.258
6.413 (sq cm) 41.374
6.200 (cm) 15.748
0.253 (cm) 0.643
5.947 (cm) 15.105
6.496 (sq cm) 41.910
0.02301 Specific Gravity 2.743
651.561 Assumed? YES
18.500
0.000 Init. Saturation 68.9
633.061 Init. Void Ratio 0.267
0.02236 Final Saturation 100.0
21.09 Final Void Ratio 0.231
4.00
0.129434
Knight Piésold LLC



FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-91 '
Increasing Tailwater Pressure - Method C

CLIENT: PROJECT NAME: Carmacks Copper
PROJECT NO. : 1377A
BORING NO. TR96-17 LABNO. : L96031
DEPTH
SAMPLE NO. 2 | TEST STARTED : 3/28/96
SAMPLE TYPE Remolded TEST FINISHED : 4/7/96
CONF. PRESSURE. (kPa) 500 SATURATED TEST: YES
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.000 55.3 1.8 53.5 334.8
25.000 55.2 2.0 53.2 334.5 3.4E-08
12.000 55.1 2.1 53.1 334.3 3.5E-08
36.000 55.0 2.3 - 52.7 334.0 2.7E-08
37.000 54.9 2.5 52.4 333.6 2.7E-08
31.000 54.8 2.6 52.2 333.5 1.4E-08
33.000 54.6 2.8 51.8 333.1 3.4E-08
35.000 54.5 3.0 51.6 332.8 2.0E-08
40.000 54.3 3.2 51.2 3324 2.8E-08
704.000 51.3 6.0 45.3 326.6 2.4E-08
96.000 50.8 6.3 44.5 325.8 2.4E-08
43.000 50.6 6.5 44.2 ' 325.4 2.3E-08
Average of Last 5 Readings 2.4E-08

K9617B.WK4 Knight Piésold LLC






FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-91
Increasing Tailwater Pressure - Method C

K9612A.WK4 Knight Piésold LLC

CLIENT: PROJECT NAME: Carmacks Copper
‘ PROJECT NO. : 1377A

BORING NO. TR96-1-2 LAB NO. : L96031
DEPTH
SAMPLE NO. 1 TEST STARTED : 3/29/96
SAMPLE TYPE Remolded " TEST FINISHED : 4/6/96
CONF. PRESSURE. (kPa) 250 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
Wt. Soil + Moisture (g) 1334.50 1273.10
Wt. Wet Soil & Pan (g) 1334.50 1420.40
Wt. Dry Soil & Pan () 1127.10 1274.40
Wt. Moisture Lost () 207.40 146.00
Wt. of PanOnly (g) 0.00 147.30
Wt. of Dry Soil  (g) 1127.10 1127.10
Moisture Content % 18.4 13.0
Wet Density (pcf) 125.9 139.9
Dry Density (pcf) 106.3 123.8
Init. Diameter (in) o 2.932 (cm) 7.447
Init. Area (sq in) 6.752 (sq cm) 43.560
Init. Height (in) 5.980 (cm) 15.189
Height Change (in) 0.308 (cm) 0.782
Consol. Height (in) 5.672 (cm) 14.407
Area After Consol. (sq in) 6.112 (sq cm) 39.434
Vol. Before Consol. (cu ft) 0.02337 Specific Gravity 2.67
Vol. Before Consol.  (cc) 661.637 Assumed? YES
Change in Vol. (cc) 93.500
Cell Exp. (cc) 0.000 Init. Saturation 86.6
Vol. After Consol.  (cc) 568.137 Init. Void Ratio 0.567
Vol. After Consol. (cu ft) 0.02006 Final Saturation 100.0
Effective Porosity % 36.20 Final Void Ratio 0.346
Pressure Difference (psi): ' 4.00
C= 0.131199



FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-91
Increasing Tailwater Pressure - Method C

CLIENT: PROJECT NAME: Carmacks Copper
PROJECT NO. : 1377A
BORING NO. TR96-1-2 LABNO. : L96031
DEPTH
SAMPLE NO. 1 TEST STARTED : 3/29/96
SAMPLE TYPE Remolded TEST FINISHED : 4/6/96
CONT. PRESSURE. (kPa) 250 SATURATED TEST: YES
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.000 58.6 1.5 57.1 338.4 _
18.000 58.5 1.6 57.0 338.2 2.3E-08
49.000 58.4 1.7 56.7 338.0 1.4E-08
106.000 58.2 2.0 56.2 337.5 1.3E-08
97.000 58.0 2.2 55.8 337.1 1.2E-08
0.000 54.0 0.8 53.2 334.5 RESET
48.000 53.9 1.1 52.8 . 334.1 2.4E-08
Average of Last 5 Readings 1.7E-08

K9612A.WK4 Knight Piésold LLC



FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-91
Increasing Tailwater Pressure - Method C

CLIENT: PROJECT NAME: Carmacks Copper
PROJECT NO. : 1377A
BORING NO. TR96-1-2 LAB NO. : 196031
DEPTH
SAMPLE NO. 2 TEST STARTED : 3/29/96
SAMPLE TYPE Remolded TEST FINISHED : 4/6/96
CONTF. PRESSURE. (kPa) 500 SATURATED TEST: YES
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.000 58.9 1.8 57.1 338.4
15.000 58.9 1.9 57.0 338.3 1.8E-08
43.000 59.1 2.2 56.9 338.2 6.1E-09
0.000 59.7 1.5 58.2 339.5 RESET
36.000 59.8 1.7 - 58.1 339.4 _ 7.3E-09
812.000 59.1 3.3 55.8 337.1 7.5E-09
380.000 58.7 _ 3.8 . 55.0 336.2 5.9E-09
125.000 58.6 3.9 54.7 336.0 5.3E-09

937.000 57.4 4.8 52.6 333.9 6.0E-09

Average of Last 5 Reading 6.4E-09

K9612B.WK4 Knight Piésold LLC



FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-91
Increasing Tailwater Pressure - Method C

CLIENT:
BORING NO. TR96-1-2
DEPTH
SAMPLE NO. 2
SAMPLE TYPE Remolded
CONF. PRESSURE. (kPa) 500
MOISTURE/DENSITY

DATA

Wt. Soil + Moisture ()
Wt. Wet Soil & Pan (g)
Wt. Dry Soil & Pan ()
Wt. Moisture Lost (g
Wt. of Pan Only (g)
Wt. of Dry Soil  (g)
Moisture Content %
Wet Density (pcf)

Dry Density (pcf)

(in)
(sq in)
(in)

Init. Diameter
Init. Area
Init. Height
Height Change (in)
Consol. Height (in)
Area After Consol. (sq in)

(cu ft)
(co)
(co)
(co)
(cc)
(cu ft)

Vol. Before Consol.
Vol. Before Consol.
Change in Vol.
Cell Exp.

Vol. After Consol.
Vol. After Consol.
Effective Porosity %
Pressure Difference (psi):
C=

K9612B.WK4

BEFORE
TEST

1334.50
1334.50
1127.10
207.40
0.00
1127.10
18.4
125.9
106.3

2.932
6.752
5.980
0.523
5.457
6.271

0.02337
661.637
100.800
0.000
560.837
0.01981
36.20
4.00
0.123032

PROJECT NAME:
PROJECT NO.:
LAB NO.

TEST STARTED :
TEST FINISHED :
SATURATED TEST:

AFTER
TEST

1265.80
1413.10
1274.40
138.70
147.30
1127.10
12.3
140.9
125.5

(cm)
(sq cm)
(cm)
(cm)
(cm)
(sq cm)

Specific Gravity
Assumed?

Init. Saturation
Init. Void Ratio
Final Saturation
Final Void Ratio

Knight Piésold L1L.C

Carmacks Copper
1377A
L96031
3/29/96
4/6/96
YES
7.447
43.560
15.189
1.328
13.862
40.460
2.67
YES
86.6
0.567
100.0
0.329






FLEXIBLE WALL PERMEABILITY TELT
ASTM D 5084-91
Increasing Tailwater Pressure - Method C

‘ '

CLIENT: ' PROJECT NAME: Carmacks Copper
PROJECT NO. : 1377A

BORING NO. TR96-16-1 LABNO. : 196031
DEPTH
SAMPLE NO. 1 ‘ TEST STARTED : 3/29/96
SAMPLE TYPE Remolded TEST FINISHED : 4/5/96
CONF. PRESSURE. (kPa) 250 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
Wt. Soil + Moisture (g) 1464.80 1494.60
Wt. Wet Soil & Pan (g) 1464.80 1641.30
Wt. Dry Soil & Pan (g) 1352.60 1499.30
Wt. Moisture Lost () 112.20 142.00 .
Wt.of Pan Only  (g) 0.00 146.70
Wt. of Dry Soil  (g) 1352.60 1352.60
Moisture Content % 8.3 10.5
Wet Density (pcf) 141.3 148.2
Dry Density (pcf) 130.5 134.1
Init. Diameter (in) 2.868 ) (cm) 7.285
Init. Area (sq in) 6.460 (sq cm) 41.679
Init. Height (in) 6.113 (cm) 15.527
Height Change (in) 0.031 (cm) 0.079
Consol. Height (in) 6.082 (cm) 15.448
Area After Consol. (sq in) 6.318 (sq cm) 40.765
Vol. Before Consol. (cu ft) 0.02285 Specific Gravity 2.78
Vol. Before Consol.  (cc) 647.148 Assumed? YES
Change in Vol. (cc) 17.400
Cell Exp. (co) 0.000 " Init. Saturation 69.9
Vol. After Consol.  (cc) 629.748 Init. Void Ratio 0.330
Vol. After Consol. (cu ft) 0.02224 Final Saturation 99.2
Effective Porosity % 24.82 Final Void Ratio 0.294
Pressure Difference (psi): 4.00 ‘
C= 0.136089

K96161A.WK4 Knight Piésold LLC



FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-91
Increasing Tailwater Pressure - Method C

CLIENT: PROJECT NAME: Carmacks Copper
PROJECT NO. : 1377A
BORING NO. TR96-16-1 LAB NO. : L96031
DEPTH
SAMPLE NO. 1 ‘ TEST STARTED : 3/29/96
SAMPLE TYPE Remolded TEST FINISHED : 4/5/96
CONF. PRESSURE. (kPa) 250 SATURATED TEST: YES
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.000 66.7 ‘ 2.4 64.4 345.6
6.000 66.6 2.4 64.2 345.5 7.1E-08
4.000 66.5 2.5 64.1 345.3 1.1E-07
25.000 66.4 2.5 63.9 .345.1 2.3E-08
17.000 66.3 , 2.6 63.7 345.0 2.5E-08
34.000 66.2 2.7 63.5 344.8 1.7E-08
758.000 63.3 4.7 58.6 339.9 1.9E-08
69.000 63.1 4.9 58.3 339.5 1.5E-08
Average of Last 5 Readings 2.0E-08

K96161A.WK4 Knight Piésold LLC



FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-91
Increasing Tailwater Pressure - Method C

K96161B.WK4 Knight Piésold LLC

CLIENT: PROJECT NAME: Carmacks Copper
PROJECT NO. : 1377A /

BORING NO. TR96-16-~1 LAB NO. : L96031

DEPTH

SAMPLE NO. 2 TEST STARTED : 3/29/96

SAMPLE TYPE Remolded TEST FINISHED : 4/5/96

CONT. PRESSURE. (kPa) 500 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST

Wt. Soil + Moisture () 1464.80 1489.60

Wt. Wet Soil & Pan () 1464.80 1636.30

Wt. Dry Soil & Pan () 1352.60 1499.30

Wt. Moisture Lost (g) 112.20 137.00 -

Wt. of Pan Only (9 0.00 146.70

Wt. of Dry Soil () 1352.60 1352.60

Moisture Content % 8.3 10.1

Wet Density (pcf) 141.3 149.1

Dry Density (pcf) 130.5 135.4

Init. Diameter (in) 2.868 (cm) 7.285
Init. Area (sq in) 6.460 (sq cm) 41.679
Init. Height (in) 6.113 (cm) 15.527
Height Change (in) 0.185 (cm) 0.470
Consol. Height  (in) 5.928 (cm) 15.057
Area After Consol. (sq in) 6.418 (sq cm) 41412
Vol. Before Consol. (cu ft) . 0.02285 Specific Gravity 2.78
Vol. Before Consol. (cc) 647.148 Assumed? YES
Change in Vol. (co) 23.600
“Cell Exp. (cc) 0.000 Init. Saturation 69.9
Vol. After Consol.  (cc) 623.548 Init. Void Ratio 0.330
Vol. After Consol. (cu ft) 0.02202 Final Saturation 100.0
Effective Porosity % 24.82 Final Void Ratio 0.282
Pressure Difference (psi): 4.00

C= 0.13057



CLIENT:

BORING NO.

DEPTH

SAMPLE NO.

SAMPLE TYPE

CONTF. PRESSURE. (kPa)

Time Cap
Elevation
min. cm
0.000 54.9
10.000 54.9
33.000 54.8
31.000 54.7
41.000 54.7
679.000 53.0
K96161B.WK4

FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-91
Increasing Tailwater Pressure - Method C

PROJECT NAME:
PROJECT NO. :
TR96-16-1 LAB NO.
2 TEST STARTED :
Remolded TEST FINISHED :
500 SATURATED TEST:
Permeability Test Trials
Pedestal Elevation Total
Elevation Head Head
cm cm cm
1.3 53.6 334.9
1.4 53.5 334.8
1.5 53.3 334.6
1.6 53.1 334.4
1.7 53.0 334.2
2.5 50.5 331.8
Average of Last 4 Readings

Knight Piésold LLC

Carmacks Copper
1377A
L96031

3/29/96
4/5/96
YES

Permeability
k

cm/sec

2.8E-08
1.7E-08
1.8E-08
1.0E-08
1.0E-08

1.4E-08



Direct Shear
Test Data

Knight Piésold LLC
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WATER CONTENT, % 3.7 3.8 3.7
750 _|DRY DENSITY. kN/cu.m 18.4 18.4 18.4
o = é SATURATION, % 24.1 24.4 24.0
% 500 ' g VOID RATIO 0.410 0.411 0.410
- £ SIDE LENGTH, cm 10.16 10.186 10.18
o HETIGHT, cm 2.54 2.54 2.54
% 430 7 WATER CONTENT, % 13.6 13.5 13.3
N =  [DRY DENSITY. kN/cu.m 19.1 19.2 19.2
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7] I N . |VOID RATIO 0.359 0.356 0.353
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v NORMAL STRESS. kPa 200 400 800
g FAILURE STRESS, kPa 242 390 683
O 0.3 0.6 0.9 1.2 DISPLACEMENT, cm 0.83 0.83 0.97
Horiz. Displ., cm ULTIMATE STRESS, kPa
DISPLACEMENT. cm
Strain rate, cm/min 0.02030.02030.0203
CLIENT: SAMPLE TYPE: REMOLDED

PROJECT: CARMACKS COPPER PROJECT

SAMPLE LOCATION: TR96-6-2

PROJ. NO.: 1377A-1200 DATE: 3/30/96

DIRECT SHEAR TEST REPORT

Knight Piésold LLC

DESCRIPTION: gravelly SAND,
slightly silty (SW-SM)

SPECIFIC GRAVITY= 2.65

REMARKS: Some difficulty exper—
ienced in attaining desired
compactive effort.

Fig. No.:




DIRECT SHEAR TEST 4-18-1996

Project and Sample Data

Late: 3/30/96

Client:

Project: CARMACKS COPPER PROJECT

Sample location: TR96-6-2

Sample description: gravelly SAND, slightly silty (SW-SM)

Remarks: Some difficulty exper- ienced in attaining desired
compactive effort.

Fig no.: 2nd page Fig no. (if applicable):
Type of sample: REMOLDED
Specific gravity= 2.65 LL= NP PL= PI=

Specimen Parameters for Specimen No. 1

Specimen Parameter Initial Consolidated Final
Wt. moist soil and tare: 511.100 678.450
Wt. dry soil and tare: 492.700 611.600
Wt. of tare: 0.000 ©118.900
Weight, gms: 511.1
Side length, cm: 10.160 10.160
Area, cm?: 103.226 103.226
Height, cm: 2.540 2.449
Net decrease in height, cm: 0.091
% Moisture: . 3.7 13.6 13.6

density, kN/cu.m: 19.12 21.71

. density, kN/cu.m: 18.43 19.12
Void ratio: 0.4102 0.3595
% Saturation: ) 24.1 100.0

Test Readings Data for Specimen No. ‘1

Deformation dial constant= 3 cm per input unit
Primary load ring constant= 1 lbs per input unit
Secondary load ring constant= 1 lbs per input unit
Crossover reading for secondary load ring= 1 input units

Normal Stress = 200.0 kPa
Strain rate, in/min = 0.0203
FAILURE STRESS = 241.6 kPa at reading no. 31
ULTIMATE STRESS = not selected
No. HORIZONTAL Load Load Strain Shear
Dial Def. Dial lbs % Stress
Reading cm Units kPa
0 0.0000 0.000 1.00 0.0 0.0 0.0
1 0.0050 0.013 82.90 81.9 0.1 35.3
2 0.0100 0.025 139.70 138.7 0.3 59.8
3 0.0150 0.038 181.80 180.8 0.4 77.9
4 0.0200 0.051 217.60 216.6 0.5 93.3
< 0.0250 0.064 245.40 244.4 0.6 105.3
- 0.0300 0.076 273.30 272.3 0.8 117.3
7 0.0400 0.102 316.50 315.5 1.0 136.0
8 0.0500 0.127 344.10 343.1 1.3 147.8
9 0.0600 0.152 365.30 364.3 1.5 157.0

Project no.:1377A-L200 Knight Piesold LLC Data file: 1377A62



Test Readings Data for Specimen No. 1

No. HORIZONTAL Load Load Strain Shear
Dial Def. Dial lbs % Stress
Reading cm Units kPa

10 0.0700 0.178 382.10 381.1 1.8 164.2

11 0.0800 0.203 400.00 399.0 2.0 171.9

12 0.0900 0.229 415.90 414.9 2.3 178.8

13 0.1000 0.254 430.20 429.2 2.5 185.0

14 0.1100 0.279 443.10 442.1 2.8 190.5

15 0.1200 0.305 450.90 449.9 3.0 193.9

16 0.1300 0.330 462.90 461.9 3.3 199.0

17 0.1400 0.356 467.70 466.7 3.5 201.1

18 0.1500 0.381 476.30 475.3 3.8 204.8

19 0.1600 0.406 482.50 481.5 4.0 207.5

20 0.1700 0.432 493.40 492.4 4.3 212.2

21 0.1800 0.457 502.40 501.4 4.5 216.1

22 0.1900 0.483 508.30 507.3 4.8 218.6

23 0.2000 0.508 513.80 512.8 5.0 221.0

24 0.2200 0.559 $22.70 521.7 5.5 224.8

25 0.2400 0.610 533.20 532.2 6.0 229.3

26 0.2600 0.660 542.40 541.4 6.5 233.3

27 0.2800 0.711 548.00 547.0 7.0 235.7

28 0.3000 0.762 550.70 549.7 7.5 236.9

29 0.3100 0.787 555.50 554.5 7.8 238.9

30 0.3200 0.813 558.60 557.6 8.0 240.3

31 0.3260 0.828 561.70 560.7 8.2 241.6

32 0.3300 0.838 561.60 560.6 8.3 241.6

33 0.3400 0.864 559.90 558.9 8.5 240.8

0.3500 0.889 554.10 553.1 8.8 238.3
0.3750 0.953 555.50 b554.5 9.4 238.9
36 0.4000 1.016 549.10 548.1 10.0 236.2
37 0.4250 1.080 543.30 542.3 10.6 233.7

Project no.:1377A-L200 Knight Piesold LLC Data file: 1377A62



Specimen Parameters for Specimen No. 2

Specimen Parameter Initial Consolidated Final
moist soil and tare: 511.100 673.150
wc. dry soil and tare: 492.500 ' 606.900
Wt. of tare: 0.000 114.400
Weight, gms: ' 511.1
Side length, cm: 10.160 10.160
Area, cm2: 103.226 103.226
Height, cm: 2.540 2.442
Net decrease in height, cm: 0.098
% Moisture: 3.8 13.5 13.5
Wet density, kN/cu.m: 19.12 21.74
Dry density, kN/cu.m: 18.42 19.16
Void ratio: . 0.4108 0.3565
% Saturation: 24.4 100.0

Test Readings Data for Specimen No. 2

Deformation dial constant= 3 cm per input unit
Primary load ring constant= 1 lbs per input unit
Secondary load ring constant= 1 lbs per input unit
Crossover reading for secondary load ring= 1 input units

Normal Stress = 400.0 kPa
Strain rate, in/min = 0.0203
FAILURE STRESS = 389.8 kPa at reading no. 30
ULTIMATE STRESS = not selected
HORIZONTAL Load Load Strain Shear VERTICAL
Dial Def. Dial lbs % Stress Dial Def.
Reading cm Units : kPa Reading cm
0 0.0100 0.000 -3.50 0.0 0.0 0.0 0.0433 0.0000
1l 0.0150 0.013 27.70 31.2 0.1 13.4 0.0438 0.0013
2 0.0200 0.025 107.90 111.4 0.3 48.0 0.0447 0.0036
3 0.0250 0.038 178.60 182.1 0.4 78.5 0.0456 0.0058
4 0.0300 0.051 254.10 257.6 0.5 111.0 0.0468 0.0089
5 0.0400 0.076 358.80 362.3 0.8 156.1 0.0486 0.0135
6 0.0500 0.102 433.40 436.9 1.0 188.3 0.0494 0.0155
7 0.0600 0.127 493.40 496.9 1.3 214.1 0.0497 0.0163
8 0.0700 0.152 550.10 553.6 1.5 238.6 0.0502 0.0175
9 0.0800 0.178 598.70 602.2 1.8 259.5 0.0504 0.0180
10 0.0900 0.203 636.10 639.6 2.0 275.6 0.0504 0.0180
11 0.1000 0.229 665.60 669.1 2.3 288.3 0.0504 0.0180
12 0.1100 0.254 687.70 691.2 2.5 297.9 0.0504 0.0180
13 0.1200 0.279 704.60 708.1 2.8 305.1 0.0502 0.0175
14 0.1300 0.305 724.10 727.6 3.0 313.5 0.0497 0.0163
15 0.1400 0.330 745.90 749.4 3.3 322.9 0.0491 0.0147
16 0.1500 0.356 765.30 768.8 3.5 331.3 0.0483 0.0127
17 0.1600 0.381 781.80 785.3 3.8 338.4 0.0477 0.0112
18 0.1700 0.406 799.80 803.3 4.0 346.2 0.0470 0.0094
19 0.1800 0.432 821.90 825.4 4.3 355.7 0.0461 0.0071
20 0.1900 0.457 830.70 834.2 4.5 359.5 0.0456 0.0058
21 0.2000 0.483 836.70 840.2 4.8 362.1 0.0445 0.0030
- 0.2200 0.533 847.60 851.1 5.3 366.8 0.0429 -0.0010
<3 0.2400 0.584 859.90 863.4 5.8 372.1 0.0401 -0.0081
24 0.2600 0.635 878.50 882.0 6.3 380.1 0.0381 -0.0132
25 0.2800 0.686 886.90 890.4 6.8 383.7 0.0363 -0.0178

Project no.:1377A-L200 Knight Piesold LLC Data file: 1377462



Test Readings Data for Specimen No. 2

No. HORIZONTAL Load Load Strain Shear VERTICAL
Dial Def. Dial 1lbs % Stress Dial Def.
Reading cm Units kPa Reading cm

<o 0.3000 0.737 892.20 895.7 7.3 386.0 0.0345 -0.0224

27 0.3100 0.762 894.90 898.4 7.5 387.1 0.0335 -0.0249

28 0.3200 0.787 895.80 899.3 7.8 387.5 0.0326 -0.0272

29 0.3300 0.813 898.20 901.7 8.0 388.6 0.0315 -=0.0300

30 0.3370 0.831 901.00 904.5 8.2 389.8 0.0307 =0.0320

31 0.3400 0.838 900.70 904.2 8.3 389.6 0.0305 =-0.0325

32 0.3500 0.864 897.80 901.3 8.5 388.4 0.0293 -0.0356

33 0.3750 0.927 890.40 893.9 9.1 385.2 0.0268 -0.0419

34 0.4000 0.991 883.60 887.1 9.8 382.3 0.0245 -0.0478

35 0.4250 1.054 878.30 881.8 10.4 380.0 0.0232 -0.0511

Project no.:1377A-L200 Knight Piesold LLC Data file: 1377A62



Specimen Parameters for Specimen No. 3

Specimen Parameter
moist soil and tare:
wt. dry soil and tare:
Wt. of tare:
Weight, gms:
Side length, cm:
Area, cm2:
Height, cm:
Net decrease in height, cm:
% Moisture:
Wet density, kN/cu.m:
Dry density, kN/cu.m:
Void ratio:
% Saturation:

Initial
511.100
492.800
0.000
511.1
10.160
103.226
2.540

3.7
19.12
18.43

0.4099
24.0

Consolidated

10.160
103.226
2.438
0.102

13.3

21.76
19.21
0.3531
100.0

Final
672.950
607.300
114.500

13.3

Test Readings Data for Specimen No. 3

Deformation dial constant=
Primary load ring constant=

Secondary load ring constant=
Crossover reading for secondary load ring=

Normal Stress = 800.0 kPa
Strain rate, in/min = 0.0203
FAILURE STRESS =

3 cm per input unit

1 1bs per input unit

1 1bs per input unit

682.9 kPa at reading no. 32

ULTIMATE STRESS = not selected

. HORIZONTAL Load
Dial Def. Dial
Reading cm Units

0 0.0000 0.000 1.20
1 0.0050 0.013 165.10
2 0.0100 0.025 350.80
3 0.0150 0.038 513.80
4 0.0200 0.051 647.20
5 0.0250 0.064 749.00
6 0.0300 0.076 819.00
7 0.0400 0.102 937.00
8 0.0500 0.127 1038.00
9 0.0600 0.152 1105.70
10 0.0700 0.178 1169.80
11 0.0900 0.229 1260.70
12 0.1000 0.254 1299.30
13 0.1100 0.279 1332.50
14 0.1200 0.305 1361.40
15 0.1440 0.366 1420.10
16 0.1520 0.386 1439.50
17 0.1600 0.406 1455.20
18 0.1700 0.432 1472.50
19 0.1800 0.457 1490.50
20 0.1900 0.483 1506.00
0.2000 0.508 1519.40
0.2200 0.559 1533.40

23 0.2400 0.610 1547.50
24 0.2600 0.660 1558.70
25 0.2800 0.711 1561.10

Project no.:1377A-L200

Load Strain

1lbs

0.0
163.9
349.6
512.6
646.0
747.8
817.8
935.8

1036.8
1104.5
1168.6
1259.5
1298.1
1331.3
1360.2
1418.9
1438.3
1454.0
1471.3
1489.3
1504.8
1518.2
1532.2
1546.3
1557.5
1559.9
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input units

Shear

Stress

kPa

0.0
70.6
150.7
220.9
278.4
322.2
352.4
403.3
446.8
476.0
503.6
542.7
559.4
573.7
586.1
611.4
619.8
626.6
634.0
641.8
648.5
654.2
660.3
666.3
671.2
672.2

Knight Piesold LLC

VERTICAL
Dial Def.
Reading cm
0.0414 0.0000
0.0422 0.0020
0.0439 0.0064
0.0454 0.0102
0.0468 0.0137
0.0479 0.0165
0.0487 0.0185
0.0496 0.0208
0.0505 0.0231
0.0512 0.0249
. 0.0516 0.0259
0.0519 0.0267
0.0520 0.0269
0.0520 0.0269
0.0520 0.0269
0.0518 0.0264
0.0516 0.0259
0.0514 0.0254
0.0510 0.0244
0.0505 0.0231
0.0501 0.0221
0.0498 0.0213
0.0490 0.0193
0.0484 0.0178
0.0473 0.0150
0.0465 0.0130

Data file:

1377A62



Test Readings Data for Specimen No. 3

No. HORIZONTAL Load Load Strain Shear VERTICAL

Dial Def. Dial 1bs % Stress Dial Def.

Reading cm Units kPa Reading cm
26 0.3000 0.762 1573.30 1572.1 7.5 677.5 0.0458 0.0112
27 0.3100 0.787 1573.80 1572.6 7.8 677.7 0.0452 0.0097
28 0.3200 0.813 1579.00 1577.8 8.0 679.9 0.0446 0.0081
29 0.3300 0.838 1577.30 1576.1 8.3 679.2 0.0441 0.0069
30 0.3580 0.909 1581.20 1580.0 9.0 680.9 0.0433 0.0048
31 0.3750 0.953 1585.90 1584.7 9.4 682.9 0.0419 0.0013
32 0.3800 0.965 1586.00 1584.8 9.5 682.9 0.0417 0.0008
33 0.3900 0.991 1582.60 1581.4 9.8 681.5 0.0412 -0.0005
34 0.4000 1.016 1578.40 1577.2 10.0 679.6 0.0410 -0.0010
35 0.4100 1.041 1576.40 1575.2 10.3 678.8 0.0406 -0.0020

Project no.:1377A-L200 Knight Piesold LLC Data file: 1377A62
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CLIENT: SAMPLE TYPE: REMOLDED
DESCRIPTION: graveily SAND

PROJECT: CARMACKS COPPER PROJECT

SAMPLE LOCATION: TR96-3-1

PROJ. NO.: 1377A-L200

DATE: 4/3/96

trace cobbles (SP)

SPECIFIC GRAVITY= 2.6
REMARKS :

DIRECT SHEAR TEST REPORT

Knight Piésold LLC

Fig. No.:




DIRECT SHEAR TEST

4-18-1996

Project and Sample Data

~.Ce: 4/3/96

Client:

Project: CARMACKS COPPER PROJECT

Sample location: TR96-3-1

Sample description: gravelly SAND trace cobbles (SP)
Remarks:

Fig no.: 2nd page Fig no. (if applicable):
Type of sample: REMOLDED
Specific gravity= 2.60 LL= Pl= PI=

Specimen Parameters for Specimen No. 1

Specimen Parameter Initial Consolidated
Wt. moist soil and tare: 540.700
Wt. dry soil and tare: 522.500
Wt. of tare: 0.000
Weight, gms: 540.7
Side length, cm: 10.160 10.160
Area, cm2: 103.226 103.226
Height, cm: 2.540 2.482
Net decrease in height, cm: 0.058
% Moisture: 3.5 10.6
vV ~ density, kN/cu.m: 20.22 22.11
density, kN/cu.m: 19.54 20.00
void ratio: 0.3047 0.2751
% Saturation: 29.7 100.0

Final
691.800
636.500

- 114.000

10.6

Test Readings Data for Specimen No. 1

Deformation dial constant= 1 cm per input unit
Primary load ring constant= 1 lbs per input unit
Secondary load ring constant= 1 lbs per input unit

Crossover reading for secondary load ring= 1 input units

Normal Stress = 200.0 kPa
Strain rate, in/min = 0.0203
FAILURE STRESS = 238.2 kPa at reading no. 15
ULTIMATE STRESS = not selected
No. HORIZONTAL Load Load Strain Shear
Dial Def. Dial lbs % Stress
Reading cm Units kPa
0 0.0000 0.000 13.00 0.0 0.0 0.0
1 0.0050 0.005 34.70 21.7 0.0 9.4
2 0.0100 0.010 107.20 94.2 0.1 40.6
3 0.0150 0.015 167.40 154.4 0.1 66.5
4 0.0200 0.020 229.10 216.1 0.2 93.1
5 0.0250 0.025 287.60 274.6 0.2 118.3
0.0300 0.030 321.20 308.2 0.3 132.8
. 0.0400 0.040 389.60 376.6 0.4 162.3
8 0.0500 0.050 438.70 425.7 0.5 183.4
9 0.0600 0.060 482.70 469.7 0.6 202.4

Project no.:1377A-L200 Knight Piesold LLC

Data file: 1377A31



Test Readings Data for Specimen No. 1

No. HORIZONTAL Load Load Strain Shear
Dial Def. Dial lbs % Stress
Reading cm Units kPa

+0 0.0700 0.070 505.90 492.9 0.7 212.4

11 0.0800 0.080 524.40 511.4 0.8 220.4

12 0.0900 0.090 539.10 526.1 0.9 226.7

13 0.1000 0.100 547.80 6534.8 1.0 230.5

14 0.1100 0.110 560.00 547.0 1.1 235.7

15 0.1200 0.120 565.80 552.8 1.2 238.2

16 0.1300 0.130 557.80 544.8 1.3 234.8

17 0.1400 0.140 545.30 532.3 1.4 229.4

18 0.1500 0.150 536.50 6523.5 1.5 225.6

19 0.1600 0.160 524.20 511.2 1.6 220.3

20 0.1800 0.180 502.30 489.3 1.8 210.8

21 0.2000 0.200 479.60 466.6 2.0 201.1

22 0.2200 0.220 453.20 440.2 2.2 189.7

23 0.2400 0.240 427.90 414.9 2.4 178.8

24 0.2600 0.260 408.00 395.0 2.6 170.2

Project no.:1377A-L200 Knight Piesold LLC Data file: 1377A31



Specimen Parameters for Specimen No. 2

“pecimen Parameter Initial Consolidated Final
' moist soil and tare: 540.800 691,380
We. dry soil and tare: 522.900 641.500
‘Wt. of tare: 0.000 118.600
Weight, gms: 540.8
Side length, cm: 10.160 10.160
Area, cm?: 103.226 103.226
Height, cm: 2.540 2.432
Net decrease in height, cm: 0.108
% Moisture: 3.4 9.5 9.5
Wet density, kN/cu.m: 20.23 22.38
Dry density, kN/cu.m: 19.56 20.43
Void ratio: 0.3037 0.2480
% Saturation: 29.3 100.0

Test Readings Data for Specimen No. 2

Deformation dial constant= 1 cm per input unit
Primary load ring constant= 1 lbs per input unit
Secondary load ring constant= 1 lbs per input unit
Crossover reading for secondary load ring= 1 input units

Normal Stress = 400.0 kPa
Strain rate, in/min = 0.0203
FAILURE STRESS = 368.8 kPa at reading no. 23
ULTIMATE STRESS = not selected
Y HORIZONTAL Load Load Strain Shear - VERTICAL
Dial Def. Dial 1lbs % Stress Dial Def.
Reading cm Units kPa Reading cm
0 0.0000 0.000 20.10 0.0 . 0.0 0.0000 0.0000
1 0.0050 0.005 83.10 63.0 . 27.1 0.0007 0.0018
2 0.0100 0.010 134.40 114.3 . 49.3 0.0017 0.0043
3 0.0150 0.015 177.90 157.8 . 68.0 0.0027 0.0069
4 0.0200 0.020 229.60 209.5 . 90.3 0.0036 0.0091
5 0.0250 0.025 279.50 259.4 . 111.8 0.0046 0.0117
6 0.0300 - 0.030 332.70 312.6 . 134.7 0.0054 0.0137
7 0.0400 0.040 438.30 418.2 . 180.2 0.0070 0.0178
8 0.0500 0.050 500.40 480.3 . 207.0 0.0077 0.0196
9 0.0600 0.060 558.10 538.0 . 231.8 0.0079 0.0201
10 0.0700 0.070 620.90 600.8 . 258.9 0.0081 0.0206
11 0.0800 0.080 677.90 657.8 . 283.5 0.0082 0.0208
12 0.0900 0.090 719.10 699.0 301.2 0.0082 0.0208

315.6 0.0078 0.0198
325.5 0.0075 0.0191

13 0.1000 0.100 752.40 732.3
14 0.1100 0.110 775.40 755.3

BNOWVWONOTVLAWNREROVONOOMTARWNNREEOO

15 0.1200 0.120 792.60 772.5 . 332.9 0.0061 0.0155
16 0.1300 0.130 805.90 785.8 . 338.6 0.0050 0.0127
17 0.1400 0.140 822.80 802.7 . 345.9 0.0039 0.0099
18 0.1500 0.150 839.10 819.0 . 352.9 0.0028 0.0071
19 0.1600 0.160 851.90 831.8 . 358.4 0.0013 0.0033
20 0.1700 0.170 863.90 843.8 . 363.6 0.0002 0.0005
2° 0.1800 0.180 872.80 852.7 . 367.4 -0.0012 -0.0030

0.1900 0.190 874.60 854.5 . 368.2 -0.0025 -=0.0064
- 0.2000 0.200 875.90 855.8 . 368.8 -0.0037 -=0.0094
24 0.2200 0.220 871.30 851.2 . 366.8 -0.0064 -0.0163

MMOMNVNPRPREPRPRPRERPPRPREPRPPOOO0OO0OO0O0000000O0O
.

364.6 -0.0088 -0.0224

25 0.2400 0.240 866.10 846.0

Project no.:1377A Knight Piesold LLC Data file: 1377A31



Test Readings Data for Specimen No. 2

No. HORIZONTAL Load Load Strain Shear VERTICAL
Dial Def. Dial lbs % Stress Dial Def.
Reading cm Units kPa Reading cm

-v 0.2600 0.260 861.80 841.7 2.6 362.7 -0.0113 -0.0287
27 0.2800 0.280 849.80 829.7 2.8 357.5 -0.0131 -0.0333
28 0.3000 0.300 846.30 826.2 3.0 356.0 -0.0154 -0.0391
29 0.3250 0.325 832.70 812.6 3.2 350.2 -0.0173 -0.0439
30 0.3500 0.350 818.60 798.5 3.4 344.1 -0.0193 -~-0.0490

Project no.:1377A Knight Piesold LLC Data file: 1377A31



Specimen Parameters for Specimen No. 3

Specimen Parameter Initial Consolidated Final
- moist soil and tare: 540.800 673.950
... dry soil and tare: 522.400 639.200
Wt. of tare: 0.000 116.800
Neight, gms: 540.8
Side length, cm: ’ 10.160 10.160
Area, cm2: 103.226 103.226
deight, cm: 2.540 2.283
- Net decrease in height, cm: 0.257
% Moisture: 3.5 6.7 6.7
Wet density, kN/cu.m: 20.23 23.18
Dry density, kN/cu.m: 19.54 21.74
Vvoid ratio: , 0.3049 0.1729
¥ Saturation: 30.0 100.0

Test Readings Data for Specimen No. 3

deformation dial constant= 1 cm per input unit
>rimary load ring constant= 1 lbs per input unit
S5econdary load ring constant= 1 1lbs per input unit
Zrossover reading for secondary load ring= 1 input units

Normal Stress = 800.0 kPa
Strain rate, in/min = 0.0203
FAILURE STRESS = 762.3 kPa at reading no. 24
JLTIMATE STRESS = not selected
T, HORIZONTAL Load Load Strain Shear VERTICAL
Dial Def. Dial 1lbs % Stress Dial Def.
Reading cm Units kPa Reading cm
0 0.0000 0.000 21.40 0.0 0.0 0.0 0.1013 0.0000
1 0.0050 0.005 136.30 114.9 0.0 49.5 0.1026 0.0033
2 0.0100 0.010 376.70 355.3 0.1 153.1 0.1042 0.0074
3 0.0150 0.015 566.20 544.8 0.1 234.8 0.1056 0.0109
4 0.0200 0.020 688.20 666.8 0.2 287.3 0.1066 0.0135
5 0.0250 0.025 822.40 801.0 0.2 345.2 0.1075 0.0157
6 0.0300 0.030 931.60 910.2 0.3 392.2 0.1082 0.0175
7 0.0400 0.040 1097.50 1076.1 0.4 463.7 0.1090 0.0196
8 0.0500 0.050 1228.00 1206.6 0.5 520.0 0.1093 0.0203
9 0.0600 0.060 1327.70 1306.3 0.6 562.9 0.1093 0.0203
10 0.0700 0.070 1402.50 1381.1 0.7 595.1 0.1093 0.0203
11 0.0800 0.080 1465.60 1444.2 0.8 622.3 0.1090 0.0196
12 0.0900 0.090 1517.80 1496.4 0.9 644.8 0.1081 0.0173
13 0.1000 0.100 1562.20 1540.8 1.0 664.0 0.1072 0.0150
14 0.1100 0.110 1596.10 1574.7 1.1 678.6 0.1061 0.0122
15 0.1200 0.120 1629.30 1607.9 1.2 692.9 0.1049 0.0091
16 0.1300 0.130 1647.50 1626.1 1.3 700.7 0.1036 0.0058
17 0.1400 0.140 1678.30 1656.9 1.4 714.0 0.1022 0.0023
18 0.1500 0.150 1700.60 1679.2 1.5 723.6 0.1012 -0.0003
19 0.1600 0.160 1722.80 1701.4 1.6 733.2 0.0998 -0.0038
20 0.1700 0.170 1733.60 1712.2 1.7 737.8 0.0989 -0.0061
21 0.1800 0.180 1752.20 1730.8 1.8 745.8 0.0977 =-0.0091
" 0.1900 0.190 1766.40 1745.0 1.9 752.0 0.0965 =-0.0122
.3 0.2000 0.200 1780.20 1758.8 2.0 757.9 0.0952 -0.0155
24 0.2200 0.220 1790.40 1769.0 2,2 762.3 0.0926 -0.0221
25 0.2400 0.240 1789.60 1768.2 2.4 762.0 0.0903 -0.0279

>roject no.:1377A Knight Piesold LLC Data file: 1377A31



Test Readings Data for Specimen No. 3

No. HORIZONTAL Load Load Strain Shear VERTICAL
Dial Def. Dial lbs % Stress Dial Def.
Reading cm Units kPa Reading cm
<o 0.2600 0.260 1788.30 1766.9 2.6 761.4 0.0883 -0.0330
27 0.2800 0.280 1785.70 1764.3 2.8 760.3 0.0862 -0.0384
28 0.3000 0.300 1772.60 1751.2 3.0 754.6 0.0843 -0.0432
29 0.3250 0.325 1747.40 1726.0 3.2 743.8 0.0822 -0.0485
30 0.3500 0.350 1717.70 1696.3 3.4 731.0 0.0804 -0.0531
31 0.3750 0.375 1692.80 1671.4 3.7 720.2 0.0786 =-0.0577
32 0.4000 0.400 1664.70 1643.3 3.9 708.1 0.0764 -0.0632

'roject no.:1377A Knight Piesold LLC Data file: 1377A31
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TIME CONSOLIDATION TEST DATA - ASTM D 2435
Project CARMACKS COPPER PROJECT Date In 03/31/96
Project No. 1377A-L200 Date Out 04/09/96
Lab No. L96038 Tested By. jat
Eng. BB Checked By SPB
Sample No. TR96-12-1 Depth / Elev.
Sample Description silty/clayey SAND, some gravel (SC-SM)
Specimen Data
Before Test After Test
us Metric . us Metric
Diameter (in. / cm) 2.415 6.121 Diameter (in. / cr) 2.415 6.121
Height (in. / cm) 1.000 2.540 Height (in. / cm) 0.972 2.540
Area (in.?2/ cm? 4.581 29.552 Arca (in.2/ cm? 4.581 29.552
Volune (in.>/ cm®) 4.581 75.063 Volume (in.3/ cm?) 4.451 72.946
Ring + Wet Soil ® Ring + Wet Soil ®@ 350.70 fare
Ring Wt ®@ Ring + Dry Soil ®@ 336.80 172.2
Wet Soil Wt. ® Wet Soil Wt. ®
Dry Soil Wt. ® Dry Soil Wt. ®
Wet Density (pef / kg/m?) Wet Density (pef / kg/m?) 152.8
Moisture Content %) . Moisture Content %) -
Dry Density (pef / kg/m?) 136.9 2.19 Dry Density (pef / kg/m3 140.9 2.26
Sample FProperties
Specific Gravity (Gs) 2.7 Frame No. 4
Gs Assumed (Y / N) Yes
Initial Solids Height (cin) 2.0629 Frame Type: Dead Load / Pneumatic
Initial Voids Hejght (cm) 0.4771 0.1-32ksf / 3.2-102ksf)
Initial Void Ratio (e) 02313 Atterberg Limits (LL, FL, F) 20, 13, 7
Test Data Summary
Applied Log Measured Machine Net Consolidation Void Corrected
Pressure Pressure Deflection Deflection Deflection Ratio Sample Height
(psf) (psf) (0.0000 in.) (0.0000 in.) (0.0000 in.) (0.0000 in.) (e) (in.)
100 2.000 0.0815 0.00000 0.0000 0.0000 0.2313 1.0000
100 2.000 0.0814 -0.00018 0.0001 0.0001 0.2312 0.9999
200 2.301 0.0827 0.00056 0.0006 0.0006 0.2306 0.9994
400 2.602 0.0862 0.00260 0.0021 0.0021 0.2287 0.9979
800 2.903 0.0904 0.00450 0.0044 0.0044 0.2259 0.9956
1600 3.204 0.0954 0.00700 0.0069 0.0069 0.2228 0.9931
3200 3.505 0.1026 0.01069 0.0104 0.0104 0.2185 0.9896
6400 3.806 0.1102 001414 0.0145 0.0145 0.2134 0.9855
12800 4.107 0.1162 0.01660 0.0181 0.0181 0.2090 0.9819
25600 4.408 0.1228 0.01974 0.0216 0.0216 0.2047 0.9784
51200 4.709 0.1321 0.02239 0.0282 0.0282 0.1966 0.9718
General Test Notes
Initial Hejght of Solids Calculated as Ws / (A * Gs)
Specimen innundated with fluid other than tap water? NO Type:

1377ATC1.WK4 Knight Picsold LLC 04/23/9%6



Sample No. TR96-12-1 Sample No. TRI96-12-1

Normnal Load 6400 psf Normal Load 12800 psf
Elapsed Time Square Dial Gauge Dial Gauge Elapsed Time Square Dial Gauge  Dial Gauge
Root Time Reading Reading Root Titne Reading Reading
min. min. (0.0001) (0.0001) min. min. (0.0001) (0.0001)
o 0.0 0.1058 0.5000 o 0.0 o110z 0.5000
0.25 0.5 0.1088 0.4970 o1 03 0.1140 0.4962
0.5 0.7 0.1090 0.4968 025 0.5 0.1143 0.4959
0.75 0.9 0.1091 0.4968 0.5 0.7 0.1144 0.4958
1 1.0 0.1091 - 0.4967 0.75 0.9 0.1145 0.4957
2 1.4 0.1092 0.4966 1 10 0.1146 0.4956
4 2.0 0.1094 0.4964 ) 2 1.4 0.1147 0.4955
9 30 0.1095 0.4963 4 2.0 0.1148 0.4954
16 4.0 0.1096 0.4962 9 3.0 0.1150 0.4952
25 5.0 0.1097 0.4962 16 4.0 0.1151 0.4951
36 6.0 0.1097 0.4961 25 5.0 0.1152 0.4950
49 7.0 0.1097 0.4961 36 6.0 0.1153 0.4949
64 80 0.1098 0.4960 49 7.0 0.1153 0.4949
90 - 95 0.1098 0.4960 64 8.0 0.1154 0.4948
120 11.0 a0.1100 0.4959 90 9.5 0.1155 0.4947
251 15.8 o.1101 0.4958 120 11.0 0.1155 0.4947
480 219 01101 0.4957 240 155 0.1156 0.4946
1440 37.9 o.1102 0.4957 480 219 0.1159 0.4943
1440 37.9 01162 0.4940
Sample No. TR96-12-1 Sample No. TR96-12-1
Normal Load 25600 psf Normal Load 51200 psf
Elapsed Time Square Dial Gauge Dial Gauge Elapsed Titne Square Dial Gauge  Dial Gauge
Root Tine Reading Reading Root Titne Reading Reading
min. min. (0.0001) (0.0001) min. min. (0.0001) (0.0001)
o 0.0 0.1162 0.5000 o 0.0 0.1228 0.5000
0.1 0.3 0.1204 0.4958 o1 0.3 0.1291 0.4937
025 0.5 0.1207 0.4955 0.25 0.5 0.1294 0.4934
0.5 07 0.1209 0.4953 0.5 0.7 0.1296 0.4932
0.75 0.9 o0.1210 0.4952 0.75 0.9 0.1298 0.4931
1 1.0 0.1211 0.4952 1 10 0.1300 0.4928
2 1.4 01213 0.4950 4 14 0.1302 0.4927
4 2.0 0.1214 0.4948 4 2.0 0.1303 0.4926
9 3.0 0.1216 0.4946 9 3.0 0.1305 0.4924
16 4.0 01217 0.4945 16 4.0 0.1307 0.4922
25 5.0 0.1218 0.4944 25 50 0.1308 0.4920
36 6.0 0.1219 0.4943 36 6.0 0.1309 0.4919
49 7.0 0.1220 0.4942 49 70 0.1310 0.4918
64 8.0 0.1221 0.4942 64 8.0 0.1311 0.4917
90 9.5 0.1221 0.4941 90 9.5 0.1312 0.4917
120 11.0 0.1222 0.4940 120 11.0 0.1313 0.4916
240 _ 155 0.1224 0.4938 240 15.5 0.1315 0.4913
480 21.9 01227 0.4935 480 21.9 0.1319 0.4910
1440 37.9 0.1228 0.4934 1440 37.9 0.1321 0.4907

1377ATC1.WK4 Knight Pidsold LLC
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TIME CONSOLIDATION TEST DATA - ASTM D 2435
Project CARMACKS COPPER PROJECT Date In 04/08/96
Project No. 1377A-L200 Date Out 04/18/96
Lab No. 196038 Tested By jat
Eng. BB Checked By SPB
Sample No. TR96-16-1 Depth / Elev.
" |Sample Description clayey SAND wi/gravel (§C)
Specimen Data
Before Test After Test
us Metric us Metric
Diameter (in. / cm) 2.415 6.121 Diameter (in. / cm) 2415 6.121
Height (in. / cm) 1.000 2.540 Height (in. / cm) 0.981 2.540
Area (in2 / cm?) 4.581 29.552 Area (in2/ cm? 4.581 29.552
Volume (in2 / cm?®) 4.581 75.063 Volume @in2 / cm?) 4.495 73.667
Ring + Wet Soil ® Ring + Wet Soil €2 306.30 tare
Ring Wt. ® Ring + Dry Soil @ 288.80 169.1
Wet Soil Wt. @ Wet Soil WE. ®
Dry Soil Wt. @ Dry Soil Wt. ®
Wet Density (pcf / kg/m®) Wet Density (pcf / kg/m?) 116.3
Moisture Content ) Moisture Content (%)
Dry Density (pcf / kg/m?) 99.6 1.59 Dry Density (pcf / kg/m® 101.4 1.63
Sample Properties
Specific Gravity (Gs) 2.7 Frame No. 1
1Gs Assumed (Y / N) Yes
Initial Solids Height (cm) 1.5002 Frame Type: Dead Load / Pneumatic
[nitial Voids Height (cm) 1.0398 (0.1 -3.2ksf / 3.2 - 102 ksf)
Initial Void Ratio (e) 0.6931 Atterberg Limits (LL, PL, PD 25, 18, 12
Test Data Summary
Applied Log Measured Machine Net Consolidation Void Corrected
Pressure Pressure Deflection Deflection Deflection Ratio Sample Height
(psf) (psf) (0.0000 in.) (0.0000 in.) (0.0000 in.) (0.0000 in.) (e) (in.)
100 2.000 0.0676 0.00000 0.0000 0.0000 0.6931 1.0000
100 2.000 0.0609 -0.00015 -0.0066 -0.0066 0.7042 1.0066
200 2.301 0.0620 0.00056 -0.0062 -0.0062 0.7036 1.0062
400 2.602 0.0657 0.00226 -0.0042 -0.0042 0.7002 1.0042
800 2.903 0.0701 0.00450 -0.0020 -0.0020 0.6965 1.0020
1600 3.204 0.0766 0.00770 0.0013 0.0013 0.6909 0.9987
3200 3.505 0.0827 0.01069 0.0044 0.0044 0.6858 0.9956
6400 3.806 0.0887 001414 0.0070 0.0070 0.6814 0.9930
12800 4.107 0.0944 0.01490 00119 0.0119 0.6731 0.9882
25600 4.408 0.1044 0.01815 0.0187 0.0187 0.6616 0.9814
General Test Notes
[nitial Height of Solids Calculated as Ws / (A * Gs)
Specimen innundated with fluid other than tap water? NO Type:

1377ATCS. WK4




TIME CONSOLIDATION TEST DATA - ASTM D 2435
Project CARMACKS COPPER PROJECT Date In 03/31/96
Project No. 1377A-L200 Date Out 04/09/96
Lab No. L96038 Tested By jat
Eng. BB Checked By SPB
Sample No. TR96-11-3 Depth / Elev.
Sample Description sandy, gravelly CLAY (CH)
Specimen Data
Before Test After Test
Us Metric us Metric
Diameter (in. / cmn) 2415 6.121 Diarmeter (n. / cin) 2,415 6.121
Height (in. / cm) 1.000 . 2.540 Hejght (n. / cm) 0.893 2.540
Area (in.?/cm?d 4.581 - 29.552 Area (in.? / cind) 4.581 29.552
Volume (in.3/ cm?) 4.581 75.063 Volume (n.?/ cm?) 4.092 67.061
Ring + Wet Soil ® Ring + Wet Soil ® 318.30
Ring Wt. ® Ring + Dry Soil @ 289.20
Wet Soil Wt. ®@ Wet Soil Wt ®@
Dry Soil Wt ® Dry Soil Wt. ®@
Wet Density (pef / kg/m%) Wet Density (pcf / kg/m?)
Moisture Content %) Moisture Content %) e
Dry Density (pef 7 kg/m?) 98.4 1.58 Dry Density (pef / kg/m?) 110.1 1.76
Sample Properties
Specific Gravity (Gs) 2.7 Frame No. 2
Gs Assumed (Y / N) Yes
Initial Solids Height (cm) 1.4824 Frame Type: Dead Load / Pneumatic
Initial Voids Height (cm) 1.0576 ©.1-32ksf / 3.2-102ksf)
Initial Void Ratio (e) 0.7135 Atterberg Linits (LL, PL, FI) 59, 17, 42
Test Data Summary .
Applied Log Measured Machine Net Consolidation Void Corrected
Pressure Pressure Deflection Deflection Deflection Ratio Sample Height
(psf) (psh) (0.0000 in.) (0.0000 in.) (0.0000 in.) (0.0000 in.) () (in)
100 2.000 0.1175 0.00000 0.0000 0.0000 0.7135 1.0000
100 2.000 0.0668 -0.00035 -0.0503 -0.0503 0.7997 1.0503
200 2.301 0.0674 0.00020 -0.0503 -0.0503 0.7996 1.0503
400 2.602 0.0715 0.00240 -0.0484 -0.0484 0.7963 1.0484
800 2.903 0.0813 0.00400 -0.0402 -0.0402 0.7823 1.0402
1600 3.204 0.0955 0.00640 -0.0284 -0.0284 0.7621 1.0284
3200 3.508 0.1164 0.00900 -0.0100 -0.0100 0.7307 1.0101
6400 3.806 0.1395 0.01195 0.0101 0.0101 0.6962 0.9899
12800 4.107 0.1703 0.01445 0.0384 0.0384 0.6478 09617
25600 4.408 0.2039 0.01710 - 0.0694 0.0694 0.5946 0.9307
51200 4.709 0.2414 0.01730 0.1067 0.1067 0.5307 0.8934
General Test Notes
Initial Height of Solids Calculated as Ws / (A * Gs)
Specimen innundated with fluid other than tap water? NO Type:
1377ATC3. WK+ Knight Pidsold LLC



Sample No. TR96-16-1 Sample No. TR96-16-1

Normal Load 6400 psf Normal Load 12800 psf
Elapsed Time Square Dial Gauge Dial Gauge Elapsed Time Square Dial Gauge  Dial Gauge
: Root Time Reading Reading Root Time Reading Reading
min. min, (0.0001) (0.0001) min. min, (0.0001) (0.0001)
0o 0.0 0.0827 0.5000 o 0.0 0.0886 0.5000
0.1 0.3 0.0866 0.4961 0.1 0.3 0.0916 0.4970
0.25 0.5 0.0868 0.4959 0.25 0.5 0.0920 0.4966
0.5 0.7 0.0869 0.4958 0.5 0.7 0.0923 0.4963
0.75 0.9 0.0870 0.4957 0.75 0.9 0.0924 0.4962
1 1.0 0.0871 0.4956 1 1.0 0.0925 0.4961
2 1.4 0.0873 0.4954 2 14 0.0926 0.4960
4 20 0.0875 0.4952 4 2.0 0.0928 0.4958
9 3.0 0.0876 0.4951 9 3.0 0.0930 0.4956
16 4.0 0.0878 0.4949 16 4.0 0.0934 0.4952
25 5.0 0.0878 0.4948 25 5.0 0.0935 0.4952
36 6.0 0.0880 0.4947 36 6.0 0.0936 0.4951
49 7.0 0.0880 0.4947 49 7.0 0.0936 0.4950
64 8.0 0.0881 0.4946 64 80 0.0937 0.4949
90 9.5 0.0882 0.4945 . 920 9.5 0.0938 0.4948
120 11.0 0.0882 0.4945 120 11.0 0.0939 0.4947
240 15.5 0.0883 0.4944 240 15.5 0.0940 0.4946
480 219 0.0885 0.4942 480 219 0.0944 0.4943
1440 37.9 0.0887 0.4940 1440 37.9 0.0944 0.4943
Sample No. TR96-16-1
Normal Load 25600 psf
Elapsed Time Square Dial Gauge Dial Gauge
Root Time Reading Reading
min, min. (0.0001) (0.0001)
o 0.0 0.0944 0.5000
0.1 0.3 0.0980 0.4964
0.25 0.5 0.1004 0.4940
0.5 0.7 0.1008 0.4936
0.75 0.9 0.1010 0.4934
1 1.0 0.1011 0.4933
2 1.4 0.1015 0.4929
4 2.0 0.1018 0.4926
9 3.0 0.1022 0.4922
16 4.0 0.1025 0.4919
25 5.0 0.1026 0.4918
36 6.0 0.1028 0.4916
49 7.0 0.1030 0.4915
64 8.0 0.1031 0.4913
920 9.5 0.1032 0.4912
120 11.0 0.1034 0.4910
240 158 0.1037 0.4907
480 21.9 0.1040 0.4904
1440 37.9 0.1044 0.4900

13T7TATCS.WK4 Knight Piésold LLC



96/L1/+0 D171 Plos9id W3y . _ PAM'SOLVLLEL

‘unu ‘owr], 00y 2xenbg
(Y4 114 Sl 01 s 0

0000°T6Y

0000°E6Y

08t - — 0000"b6¥

1 06
——— | " | 6
i.u.'-A- 9t 91 )

S 0000°S6b m
A o 2 E
0 P g
— 000096 8
E o
0000°L6¥ B

0000°86%

‘i ‘o], W o
S : 0000°66
| 0000°00S
1d 00b9 L], 300y 21enbg sA uonepIOSUO)
1-91-964L eJR(] 1S9, UOBPI[OSUO)) QW ],




96/L1/¥0 D171 P10s9id W3y PIM SOLVLLEL

, ‘unu ‘owy], 100y d1enbg .
ST 0z s1 ol S 0
w690
08t veb"0
-— ove .
= on % 196 o
e | 9t
6

Vo o
| Bongd— o6ro B
o g
0 3
B
o
86¥°0 m
5

N 0050

‘ulw ‘ouny, M A_ )
705°0
Jsd 00821 sy, 100y 21enbg sA uonepijosuo;)
idiit JB(] 159, UOIIEPI[OSUO)) QW]




96/L1/¥0 : D711 plospid w3y PAM SOLVLLET

"upu .oE_H 100y 21enbg
14 0C St ol S 0
0000°88%
e 0000°68Y
08ty 0000°06Y
- ove|
/l..l./ ¢l 06
0000'16¥
e 0000°26¥
Y Q
b G o
...@l 0000°t6Y m.
I . . d g
:E
— — 0000v6Y & S
E o
S I 0000°S6Y m
-
[PPSO U U U —n g.wmv
— 0000°L6Y
‘ww ‘oury, W f—— . e 000086V
-~ - - ] e - 0000'66¥
M 0000700
35d 009sZ swi], 100y asenbg sA uonepijosuo)

1-91-964.L Ble(J 1S9, uonepijosuo)) uwifg,




96/L1/¥0 D11 Plospid W3iuy PAMSOLVLLE]

Jsd ‘a1nssaig
000001 00001 0001 001 . 01

086°0

A . _ $86°0
Smf . 1 0660

0ot ™~ IR O I N O Y ISR . 4L — = 666°0
007

o

%
"t ‘uonosgaq

o 0101

T “H =t SI10°1
Jsd ‘9010 rewizoN M 0

I - o201

LOA[0Ud Yd4ddOD SHOVINIVD .
ydein uonepijosuo)) aurg,




96/€T/v0 D11 PIOsPId WS PAMSOLVLLET

1-91-964.L

Jsd ‘arnssarg 8o .
S (94 L4 , St 12 sT (4

99°0
s,
// L9°0
0081 /
89°0
B |
00¥9 <
e.
00Z€ a
690 &
091 [ ] k-1
...... i - Sm | ®
_ , . 008 /l/ Lo
00y
/.IL.III»I-
00¢
IL°0
Jsd ‘o010, [RUION B
| | Lo

LOHI0¥d YdddOD SHOIVINIVD

HANSSHAd DOT SA OLLVY dIOA







TIME CONSOLIDATION TEST DATA - ASTM D 2435
Project CARMACKS COPPER PROJECT Date In 04/05/96
Project No. 1377A-1200 Date Qut 04/14/96
Lab No. 196038 Tested By Jat
Eng. BB Checked By SPB
Sample No. TR96-17 Depth / Elev,
Sample Description clayey SAND, sonie GRAVEL, TILL (SC)
Specimen Data
Before Test After Test
us Metric us Metric
Diameter (in. / cmd 24138 6.121 Diameter (in. / em) 2413 6.121
Height (in. / cm) 1.000 2.840 Height (in. / cm) 0.946 2.403
Area (in2 / em?)- 4.881 29.892 Arca (in.* / ecm?) 4.581 29.852
Volume Gn?/ em?) 4.581 75.063 Volume (in?/ cm?) 4.333 71.002
Ring + Wet Soil @ R RRER Ring + Wet Soil @ 306.60
Ring Wt. @ RIEERA TR Ring + Dry Soil ® 293.30
JWet Soil Wt. ® e i Wet Soil Wt. ®
Dry Soil Wt. ® KSR E R Dry Soil Wt. @
Wet Density (pef / kg/m® 146.8 2.88 Wet Density (pef / kg/m3)
Moisture Content %) : AN 2 Moisture Content %) bk L
Hny Denaity (pef / kg/ma%) ___186.9 2.18 Dry Density (pef / kg/m® __148.7 2.30
Sample Propertics
Specific Gravity (Gs) 2.7 Frame No. 1
JGs Assumed (Y / N) Yes
[nitial Solids Height (em) 2.0478 Frame Type: Dcad Load / Pneumatic
Initial Voids Height (cm) 0.4922 0.1 - 8.2 ksf / 3.2 - 102 ksf)
Initial Void Ratio (c) 0.2403 Atterberg Limits  (LL, PL, PD 20, 12, 8
Test Data Summary
Applied log Measured Machine Net Consolidation Void Corrected
Pressure Pressure Deflection Deflection Deflection Ratio Sample Height
{psf) (psf) (0.0000 in) (0.0000 in.) - (0.0000 in) (0.0000 in.) (c) (in)
100 2.000 0.0817 0.00000 0.0000 Q.0000 0.2403 1.0000
100 2.000 0.0807 -0.000158 -0.0009 -0.0009 0.2414 1.0009
200 2.301 0.0818 0.00005 -0.0004 -0.0004 0.2409 1.0008
400 2.602 0.0846 0.00135 0.0013 0.0015 0.2885 0.9983
800 2.908 0.0902 0.00340 0.0050 0.0080 0.2341 0.9950
1600 3.204 0.0979 0.006458 0.0098 0.0098 0.2282 0.99038
3200 3.508 0.1070 0.00933 0.0160 0.0160 0.2208 0.9841
6400 3.806 0.1195 0.01268 0.0252 0.0232 0.2091 0.9749
12800 4.107 0.1849 0.01490 0.0383 0.0388 0.1928 0.9617
28600 4.408 0.1540 0.01818 0.0541 00841 0.1732 0.9459
| General Test Notes :
! itial Height of Solids Calculated as Ws/ (A* Gs)
‘ S;dmcn innundated with fluid other than tap water? NO Type:
1ITATCAWKA Kalght Pidackd L1.C
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Sample No. TR96-17 Sample No. TR96-17

Normal Load 6400 psf Normal Load 12800 psf
Elapsed Time Square Dial Gauge Dial Gauge Elapsed Time Square Dial Gauge  Dial Gauge
Root Time Reading Reading Root Time Reading Reading
min. min. (0.0001) (0.0001) min. min. 0.0001) (0.0001)
(o] 0.0 0.1070 0.5000 0 0.0 0.1195 0.5000
0.1 0.3 0.1174 0.4896 0.1 0.3 0.1322 0.4873
0.25 0.5 0.1176 0.4894 0.25 0.5 0.1326 0.4869
0.5 0.7 0.1177 0.4893 0.5 0.7 0.1330 0.4865
0.75 0.9 0.1179 0.4891 0.75 0.9 0.1331 0.4864
1 1.0 0.1180 0.4890 1 1.0 0.1332 0.4863
2 14 0.1182 0.4888 2 1.4 0.1334 0.4861 -
4 2.0 0.1183 0.4887 4 2.0 0.1337 0.4858
9 3.0 0.1184 0.4886 9 3.0 0.1340 0.4855
16 4.0 0.1185 0.4886 16 4.0 0.1342 0.4853
25 5.0 0.1187 0.4883 25 5.0 0.1343 0.4852
36 6.0 0.1188 0.4882 36 6.0 0.1344 0.4851
49 7.0 0.1189 0.4882 49 7.0 0.1345 0.4850
64 8.0 0.1189 0.4881 64 8.0 0.1346 0.4850
920 9.5 0.1190 0.4881 20 9.5 0.1346 0.4849
120 110 0.1190 0.4880 120 110 0.1346 0.4849
240 15.5 0.1192 0.4879 240 155 0.1347 0.4848
480 ' 21.9 0.1194 0.4876 480 21.9° 0.1348 0.4847
1440 37.9 0.1195 0.4875 1440 37.9 0.1349 0.4846
Sample No. TR96-17
Normal Load 25600 psf
Elapsed Time Square Dial Gauge Dial Gauge
Root Time Reading Reading
min. min. (0.0001) 0.0001)
o 0.0 1 0.1349 0.5000
0.1 0.3 0.1503 0.4846
0.25 0.5 0.1506 0.4843
0.5 0.7 0.1508 0.4841
0.75 0.9 0.1511 0.4839
1 1.0 0.1512 0.4837
2 1.4 0.1515 0.4834
4 20 0.1519 0.4830
9 - 30 0.1524 0.4825
16 4.0 0.1526 0.4823
25 5.0 0.1528 0.4822
36 6.0 0.1530 0.4819
49 7.0 0.1531 0.4818
64 8.0 0.1532 0.4817
90 9.5 0.1533 0.4816
120 11.0 0.1534 0.4816
240 15.5 0.1535 04815
480 21.9 0.1537 0.4812
1440 379 0.1540 0.4810

13TTATC4.WK4 A . Knight Pideold LLC
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Sample No.
Normal Load

Elapsed Time

min,

120
256
480
1440

Sample No.
Normal Load

Elapsed Tine

min,

120
240
480
1440

13TTATC3. WK4

TR96-11-3
6400 psf
Square Dial Gauge
Root Time Reading
min. (0.0001)
0.0 0.1164
0.5 01217
0.7 0.1225
0.9 0.1231
1.0 0.1238
1.4 01252
20 0.1269
3.0 0.1286
4.0 0.1306
5.0 0.1323
6.0 0.1332
7.0 0.1344
80 0.1354
9.5 0.1367
11.0 0.1375
16.0 0.1388
21.9 0.1395
37.9 0.1401
TR96-11-3
25600 psf
Square Dial Gauge
Root Time Reading
min. 0.0001)
0.0 0.1703
0.3 0.1749
0.5 0.1758
0.7 0.1768
0.9 0.1774
1.0 0.1780
1.4 01798
20 0.1821
3.0 0.1858
4.0 0.1893
5.0 0.1919
6.0 0.1949
7.0 0.1967
8.0 0.1978
9.5 0.1994
11.0 0.2003
15.5 0.2019
21.9 0.2030
37.9 0.2039

Dijal Gauge
Reading
(0.0001)

0.5000
0.4947
0.4939
0.4933
0.4926
0.4912
0.4895
0.4878
0.4859
0.4841
0.4833
0.4821
0.4810
0.4797
0.4789
0.4776
0.4769
0.4763

Dial Gauge
Reading
©0.0001)

0.5000-
0.4954
0.4945
0.4935
0.4929
0.4923
0.4905
0.4882
0.4845
0.4810
0.4784
0.4754
0.4736
0.4725
0.4709
0.4700
0.4684
0.4673
0.4664

Sample No.
Normal Load

Elapsed Time

min.

120
240
480
1440

Sample No.
Normal Load

Elapsed Time

min.

120
240
480
1440

TR96-11-3

12800 psf
Square Dial Gauge
Root Time Reading
min, (0.0001)
0.0 0.1401
0.3 0.1454
0.5 0.1462
0.7 0.1471
0.9 0.1476
1.0 0.1481
1.4 0.1495
2.0 0.1514
3.0 0.1544
4.0 0.1571
5.0 0.1593
6.0 0.1614
7.0 0.1632
8.0 0.1643
9.5 0.1658
11.0 0.1669
155 0.1681
21.9 0.1692
37.9 0.1703
TRI96-11-3
51200 psf
Square Dial Gauge
Root Time Reading
min. (0.0001)
0.0 0.2039
0.3 0.2065
0.5 0.2098
0.7 0.z101
0.9 02116
10 0.2121
1.4 0.2140
2.0 0.2176
3.0 0.2216
4.0 0.2252
5.0 0.2289
6.0 0.2327
7.0 0.2348
8.0 0.2362
9.5 0.2374
11.0 0.2381
15.5 0.2387
21.9 0.2405
37.9 0.2414

Dial Gauge
Reading
(0.0001)

0.5000
0.4947
0.4939
0.4931
0.4925
0.4920
0.4906
0.4888
0.4857
0.4830
0.4808
0.4787
0.4770
0.4758
0.4743
0.4733
0.4720
0.4709
0.4699

Dial Gauge
Readi
(0.0001)

0.5000
0.4974
0.4941
0.4938
0.4923
0.4918
0.4899
0.4863
0.4823
0.4787
0.4751
0.4712
0.4691
0.4677
0.4666
0.4658
0.4652
0.4634
0.4625
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TIME CONSOLIDATION TEST DATA - ASTM D 2435
Project CARMACKS COPPER PROJECT Date In 03/31/96
Project No. 1377A-1.200 Date Out 04/08/96
Lab No. L96038 Tested By jat
Eng. BB Checked By SFB
Sample No. TR96-1-2 Depth / Eley. Till
Sample Description very clayey SAND, some gravel (SC)
' Specimen Dsts
Before Test After Test
us Metrie us Metric
Diameter (in, / cm) 2,415 6.121 Dizmcter an. / cm) 2415 6.121
Helght tn. / c) 1.000 2.540 Helght tn. / e 0.869 2208
Arca (in.*/ cm? 4.581 Arca (in.*/ cm?) 4.581 29.552
Volume (.t / cm? £.581 Vohune @n.%/ cn’) 3.981 65.245
Ring + Wet Sail ® Ring + Wet Soil
Ring We. & Ring + Dry Soif
Wet Sail Wt. & Wee Soil We.
Dry Sofl Wt (64 187.60 Dry Soll Wt.
Wet Density (pef /7 kz/m% 154.2 4 Wet Dengity
| Maisture Content %) i PR G, Moisture Content B R
Dy Density (et / kg/in%) 1144 1.83 Dry Density
Sampile Froperties
Specific Gravity (Gs) 2.7 Frame No. 7
Gs Assuaned (Y / N) Yes
Initial Solids Height (cm) 1,7282 Frame Type: Dead Load / Pneurnatic
Initial Voids Height (cin) 0.8168 O.1-324sf / 3.2- 102 ksf) :
Initial Void Ratio (c) 0,4740 Atterberg Linfts al, FL, F) 26, 15, 11
Test Data Summary :
Applied Log Measured Machine Net Consolidation Yoid Corrected
Pressurc Pressure Deflection Deflection Deflection Ratio Sample Height
(psf) (psf) (0.0000 in.) (0.0000 in)) (0.0000 in) | (0.0000 in) (c) {in.)
100 2.000 0.0726 0.00000 0.0000 0.0000 0.4740 1.0000
100 2.000 0.0819 -0.00015 0.0094 0.0094 0.4601 0.9906
200 2.301 0.0874 0.00008 0.0148 0.0148 0.4822 0.988s
400 2,602 0.0977 0.00138 0.0287 - 0.0287 0.4390 0.9763
800 ' 2.903 0.1127 0.00340 0.0367 0.0367 0.4199 0.96383
1600 3.204 0.1806 0.00645 0.0518 0.0513 0.3981 0.9485
3200 3.803 0.1538 0.00933 00713 0.0713 0.3688 0.9287
6400 8.806 0.1752 0.01268 0.0900 0.0300 0.9414 0.9101
12800 4.107 0.1993 0.01430 0.1118 0.1118 0.3092 0.8883
288600 4.408 0.2216 001818 0.1809 0.1309 0.2811 0.8692
General Test Notes
Initial Height of Solids Calculated as Ws / (A * G%
Specimen innundated with fluid other than tap water? NO Yyre:
1377ATC2WKA Kalght Pideoid LLC 0620496
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Sample No. TR96-1-2 Sample No. - TRI96-1-2

Normal Load 6400 psf Normal Load 12800 psf
Elapsed Tiine Square Dial Gauge Dial Gauge Elapsed Time Square Dial Gauge  Dial Gauge
Root Time Reading Reading Root Time Reading Reading
min. min. (0.0001) 0.0001) min. min. (0.0001) (0.0001)
o 0.0 0.1533 0.5000 o 0.0 01752 0.5000
0.25 0.5 0.1613 0.4920 o1 0.3 0.1835 0.4917
0.5 0.7 0.1621 0.4912 025 0.5 0.1848 0.4904
0.75 09 0.1628 0.4905 0.5 0.7 0.1860 0.4892
1 10 0.1633 0.4900 0.75 0.9 0.1867 0.4885
2 14 0.1650 0.4883 1 1.0 0.1873 0.4879
4 2.0 0.1669 0.4864 2 1.4 0.1893 0.4859
9 3.0 0.1690 0.4843 4 2.0 0.1909 0.4844
16 4.0 01711 0.4822 9 3.0 0.1935 0.4817
25 5.0 0.1725 0.4808 16 4.0 0.1953 0.4799
36 6.0 0.1733 0.4800 25 5.0 0.1964 0.4788
49 7.0 0.1735 0.4798 36 6.0 0.1970 0.4783
64 80 © 01740 0.4793 49 7.0 0.1974 0.4778
90 © 95 0.1743 0.4790 64 8.0 01977 0.4776
120 11.0 0.1745 0.4788 90 9.5 0.1979 0.4773
251 15.8 0.1750 0.4783 120 11.0 0.1981 0.4771
480 21.9 0.1751 0.4782 240 ,15.5 0.1985 0.4768
1440 37.9 0.1752 0.4781 480 21.9 0.1989 0.4763
1440 37.9 0.1993 0.4760
Sample No. TR96-1-2
Normal Load 25600 psf
Elapsed Time Square Dial Gauge Dial Gauge
Root Time Reading Reading
min. min. (0.0001) (0.0001)
0 0.0 0.1993 0.5000
o1 0.3 0.2071 0.4922
0.25 0.5 0.2083 0.4910
0.5 0.7 0.2093  0.4900
0.75 0.9 0.2100 0.4893
1 10 0.2106 0.4887
2 1.4 02124 0.4869
4 2.0 0.2144 0.4849
9 3.0 0.2168 0.4825
16 4.0 02182 0.4811
25 5.0 02189 0.4804
36 6.0 0.2194 0.4799
49 7.0 0.2197 0.4796
64 8.0 0.2200 0.4793
90 9.5 0.2202 0.4791
120 11.0 0.2204 0.4789
240 15.5 0.2209 0.4784
480 21.9 0.2214 0.4779
1440 37.9 0.2216 0.4777

137T7ATC2.WK4 Knight Picsold LL.C
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Knight Piésold LLC Direct Shear Test

Geotechnical Laboratory ASTM D 5321
Geosynthetic / Geosynthetic Interface Test Report .
Project CARMACKS COFFER PROJECT Froject No. 1377A |
Lab No. Date Tested 07/21/96 Tested By RB/SFB |
Test Description 60 mil HF (GSE) smooth vs. PN3000 geonet Checked By SPB .
Normal Stress Range, psf 2160 4320 6480 8640 Total No. of Points Requested 4
Geomembrane Data 60 mil (HF), SMOOTH
Manufacturer GSE, 5/96 i
Lot No. UNK !
Roll No. Textured? __ No Peak to Peak Thickness, mil _ 0.062 :
Specified Thickness, mil 60 ¢
i
Test Parameters Moisture Content, % NA Dry Density, pcf NA :
;:
- |Observations: Test performed with the geonet held in place by a serrated load plate in the top half, i

This method allows the true "critical” interface friction to be tested. f
The 60 mil liner coupon was fastened to the lower box.

Substrate Material Description 60 mil HF supported by semi rigid concrete board

Superstrate Material Description PN3000 GEONET

Normal Stress
Top Box - Fixed Position (stationary) Geonet
\ 7 Gap 60 mil HF

SIS T S b S P 7 ot V7 VA / Clamping End !
Box - Rigid spacers+serrated load / / ;

o o - o e o o

§i§§i§§i§i\.\)}»§§\.\.\.\.\)§Sﬁiﬁi&s\).\.\:xsiy{
Shear Direction

Lower Box - Semi rigid concrete board

Default Test Descriptions (unless noted otherwise) §

1) The test was performed in a Boart Longyear 300mm Shear Box, Model LG-115
2) The rate of displacement was 0.2 in./min. (procedure A) |
3) The lower (traveling box) container was inundated with tap water 0.5 hr. prior to shearing. ;'
4) The interface zone was submerged at the time of test.
5) The liner was fixed at the lower box half.

6) Load increments were recorded in 10 Ibf increments. ;
7) The Geosynthetic coupons are available for inspection at the lab.
8) The geonet was fixed at the top half of the shear box.

07/26/96
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Project

CARMACKS COPPER PROJECT

Lab No.

Test Description

Date Tested 07/21/96
60 mil HF (GSE) smooth vs. PN3000 geonet

Stress - Strain Curve
Soil / Geosynthetic interface Test Report

Shear Stress, psf

Project No.

Tested By

Checked By

1377A -
RB/SFPB *
SPB |

Stress - Strain Curve
Saoil / Geosynthetic Interface Test Report

1200

Shear Stress, psf

200 400 :

100 200 lL g

A

Ol Ol ‘

0 05 1 15 ] 0.2 04 06 08 1 12 1.4 i

| Shear Displacement, in. Shear Displacement, in. X

: : é

Stress - Strain Curve Stress - Strain Curve i

Soil / Geosynthetic Interface Test Report Soll / Geosynthetic Interface Test Report '

2000 ‘ 3300 ,

1800 | : 3000

1% a7 W— 'E

[

* i | .

1400 - : : :

| . 2100 i l

g 1200 4 ' : ;u

ok § = — '

5 5 1500 - !

2 8 i !

n 800 2] X E,

1200 W ; i;

600 . 00 !

: i

r— [ i

- - ! ;

! 1

- ., |

. I i n ! . h

i i ; [ i I

ol ‘ L ol L ;

0 0.2 04 06 08 1 1.2 14 0 0.2 04 0.6 08 1 1.2 14 1.6 [

Shear Displacement, in. Shear Displacement, in. '

[ :
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Knight Piésold LLC Direct Shear Test
Geotechnical Laboratory ASTM D 5321

| Geosynthetic / Geosynthetic Interface Test Report

Project CARMACKS COPPER PROJECT * Project No. 1377A
Lab No. Date Tested 07/21/96 Tested By RB/SFB
Test Description 60 mil HF (GSE) smooth vs. PN3000 geonet Checked By SFB__ ¢

Test Specimen Parameters

Initial Data At Test Data

Lr 1 2 3 4 1 2 3 4 :
are ID :

Wet Soil + Tare i
Dry Soil + Tare .
Tare i
Wt. of Water :
'Wt. of Dry Solids i
Moisture Content, %

Coefficient of Friction
60 mil HF (GSE) smooth vs. PN300O geonet

Peak
Strength Parameters

14 {
13 i | Shear Normal
i | Stress  Stress
12 ! | psf psf
11 i
l 560 2160
10 i 1030 4320
R i | 1840 8640 .
i L2970 12960 | :
8 : i i

! phi, rad. = 0.222 L ;
phi,deg. = 12.7 ! i

Shear Stress, psf
Thousands
~

Normat Stress, psf

i i

6 Computed through"0" g i

7 l i

s é s g

i 3 ;

4

i 2970 ; ;

3 i I i

! H L

w0 || :

2 ; i

(1030 | | t :.

1 éﬁe— i ! ;

I./ ! i ;

) l | H | I i

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 4
Thousands

07/26/96 Knight Piésold LLC 1377AGN.WK4



TEST-12B.TXT

1377A30
16:48

0 -4.000In

0 -4.000 In

INTERVAL:

000:00:04
000:02:00
000:03:00
000:04:00

ALE NAME: TEST-12A.TXT FILE
TEST NAME: 1377A15 TEST
START DATE:  07/23/96 17:11 START DATE 07/23/96
CHANNEL | TRANSDUCER TYPE: Load CHANNEL 1| TRANSDUCER TYTE: Load
TRANSDUCER 0 -5001bs TRANSDUCE
CHANNEL 3 TRANSOUCER TYFPE: Travel CIIANNEL 3 TRANSDUCER TYFE: Travel
TRANSDUCER 0 -4.0001n TRANSDUCE
COUNTS INTERVAL: COUNTS
TIME PROFILE TIME PROTIL -1
25
25
25
-1

000:01:32

000:01:36
000:01:40
000:01:44

000:04:04
000:04:08
000:04:12
000:04:16
000:04:20
000:04:24
000:04:28
000:04:42
000:04:36
000:04:40
000:04:44
000:04:48
000:04:52
000:04:56
000:05:00
000:05:04
- 1000:05.08
'000:05:12
000:05:16
000:05:20
000:05:24

07r25/96

A UITA Lt

[
UGG a ;L

55

@ 2

A G A QA
PRPRNGEGrEOOD DU

B R RSN NS NG W WG S WS RS e R N R |

G AW aa
[ AR AN SRR S IO S

0.922
0.929
0.949

0.96
0.972
0.987

540 000:03:04
550 000:03:08
550 000:03:12
550 000:03:16
550 000:03:20

530 000:05:24

N —

1ot
101
101
101
102
102
102
102
102
102
102
102
101
101
101

99
v8
97
96

95
94
94
95
95
95
96
96
97
97
98
v8
98
28
98
99

000:05:00

CHANNEL 3

(o}
(o}
0.001
0.004
0.006
0.01
0.017
0.027
0.033
0.054
0.065
0.03
0.092
0.102
0.117
0.128
0.144
0.15
0.169
0.181
0.192
0.208
0.218
0.234
0.246
0.258
0.273
0.284
0.299
0.309
0.317
0.335
0.35
0.359
0.374
0.384
0.399
0411
0.427
0.439
0.453
0.465
0.481
0.492
0.503
0.517
0.526
0.545
0.556
0.567
0.583
0.396
0.611
0.622
0.638
0.65
0.663
0.678
0.689
0.705
0.717
0.729
0.739
0.755
0.771t
0.783
0.793
0.809
0.822
0.837
0.85
0.86
0.876
0.888
0.903
0.909
0.928
0.939
0.952
0.967
0.977

FLE NAME:
TEST NAME:
START DATE 07/23/96

1377A60

16:25

CHANNEL 1 TRANSDLCIZK TYTE: Load

CHANNEL 3 TRANSDUCER TYPE: Travel
0 -4.000in

TRANSDUCE

INTERVAL:

5 000:04:00
-10 000:05:00
[}
O RUNTIME CHANNEL | CHANNEL 3
Q ===
0 000:00:00 [} [}
0 000:00:04 [} [}
0 000:00:08 [} [}
20 000:00:12 2 [}
120 000:00:16 10 0.001
250 000:00:20 18 0.001
S10 000:00:24 44 0.006
770 000:00:28 70 0.0t1
830 000:00:32 102 0.017
830 000:00:36 147 0.024
850 000:00:40 173 0.031
870 000:00:44 177 0.045
BR800 000:00:48 177 0.058
910 000:00:52 178 0.073
930 000:00:56 179 0.079
950 000:01:00 181 0.098
970 000:01:04 182 0.109
980 000:01:08 182 0.121
990 000:01:12 183 0.136
1000 000:01:16 182 0.147
1010 000:01:20 182 0.162
1020 000:01:24 183 0.174
1020 000:01:28 (83 0.189
1020 000:01:32 183 0.201
1030 000:01:36 183 0.215
1030 000:01:40 184 0.227
1030 000:01:44 183 0.24
1030 000:01:48 184 0.255
1030 000:01:52 183 0.265
1030 000:01:56 183 0.28
- 1020 000:02:00 183 0.288
1020 000:02:04 183 0.303
1020 000:02:08 183 0.318
1010 000:02:12 182 0.328
1010 000:02:16 182 0.343
1010 000:02:20 181 0.354
1000 000:02:24 181 0.367
1000 000:02:28 181 0.38
1000 000:02:32 180 0.392
1000 000:02:36 180 0.408
1000 000:02:40 179 0412
1000 000:02:44 179 0.43
1000 000:02:48 179 0.445
1000 000:02:52 179 0.454
1000 000:02:56 179 0.473
1010 000:03:00 179 0.484
1010 000:03:04 179 0.494
1010 000:03:08 179 0.51
1010 000:03:12 179 0.521
1020 000:03:16 179 0.536
1020 000:03:20 179 0.548
179 0.563
179 0.574
178 0.586
178 0.602
178 0.614
178 0.63
178 0.642
178 0.655
178 0.665
178 0.681
178 0.697
177 0.708
177 0.72
176 0.734
174 0.746
173 0.761
940 000.04:28 172 0.774
940 000:04:32 171 0.785
950 000:04:36 170 0.301
950 000:04:40 164 0.813
950 000:04:44 169 0.829
960 000:04:48 169 0.836
960 000:04:52 169 0.854
970 000:04:56 170 0.866
970 000.05:00 171 0.879
930 000:05:04 172 0.394
980 000:05:08 173 0.904
980 000:05:12 174 0.919
980 000:05:16 174 0.93
980 000:05:20 174 0.945
990 000:05:24 175 0.957

Knight Piésold LLC

TLST-12C.TXT

0 -4.0001n

-10
4]
0
0

100

180

440

T00
1020
1470
1730
{770
1770
1780
1790
1810
1820
1820
1830
1820
1820
1830
1830
1830
1330
1840
1830
1840
1830
1830
1830
1830
1830
1820
1820
1810
1810
1810
1800
1800
1790
1790
1790
1790
1790
1790
1790
1790
1790
1790
1790
1790
1790
1780
1780
1780
1780
1780
1780
1780
1780
1780
1770
1770
1760
1740
1730
1720
1710
1700
1690
1690
1690
1690
1700
1710
1720
1730
1730
17490
1740
1750

fALE NAME:
TEST NAME:
START DATE 07/23/9¢

TLST-12D.TXT
1377090
15:49

CHANNEL | TRANSDUCER TYTE: Load
TRANSDUCE 0 -4.000In

CUANNEL 3 TRANSDUCER TYVE: Travel

TRANSDLUCE 0 -4.000In
COUNTS
TIME PROFIL -1 000:00:04
25 000:02:00
25 000:03:00
25 000:04:00
-1 000:05:00 -10
[}
RUNTIME CHANNEL | CHANNEL 3 0
= 0
o o o]
o] o o
2 o] 20
10 o 100
20 0.001 200
44 0.004 440
84 0.007 840
:00:2 12§ 0.01 1210
: X 182 0.016 1820
-00:. 232 0.021 2320
:00: 276 0.032 2760
:00:. 297 0.037 2970
000:00:48 272 0.059 2720
000:00:52 265 0.071 2650
000:00:56 262 0.083 2620
000:01:00 261 0.098 2610
000:01:04 250 0.109 2600
000:01:08 259 0.123 2590
000:01:12 259 0.135 25%0
000:01:16 259 0.146 2590
000:01:20 259 0.161 2590
: 259 0.172 2590
259 0.187 2520
: 258 0.199 2580
. 258 0.206 2580
000:01:40 259 0.224 2590
000:01:44 259 0.239 2590
000:01:48 259 0.249 25%0
000:01:52 259 0.264 2590
000:01:56 259 0.278 2590
000:02:00 259 0.289 2590
000:02:04 258 0.303 2580
000:02:08 258 0.314 2580
000:02:12 258 0.325 2580
000:02:16 257 0.339 2570
000:02:20 257 0.35 2570
000.02:24 257 0.366 2570
000:02:28 256 0.376 2560
000:02:32 256 0.387 2560
000:02:36 255 0.402 2550
000:02:40 255 0.411 2550
2: 255 043 2550
256 0.441 2560
:02: 255 0.452 2550
:02: 256 0.468 2560
000:03:00 256 0.48 2560
000:03:04 256 0.494 2560
000:03:08 256 0.504 2560
256 0.519 2560
256 0531 2560
255 0.543 2550
255 0.558 2550
158 0.57 2550
255 0.585 2550
:03:. 256 0.596 2560
:03: 256 0.608 2560
000:03:44 256 0.619 2560
000:03:48 257 0.635 2570
000:03:52 257 0.651 2570
000.03:56 258 0.663 2580
000:04:00 257 0.673 2570
000:04:04 258 0.688 2580
000:04:08 2538 0.7 2580
000:04:12 258 0.715 2580
000:04:16 257 0.727 2570
000:04:20 257 0.738 2570
000.04:24 257 0.752 2570
000:04:28 257 0.765 2570.
000:04:32 256 0.78 2560
000:04:36 258 0.787 2550
000:04:40 255 0.807 2550
000:04:44 253 0.819 2530
000:04:48 253 0.831 2530
000:04:52 253 0.847 2530
000:04:56 253 0.857 2530
000:05:00 253 0.872 2530
000:05:04 254 0.885 2540
000:05:08 254 0.896 2540
000:05:12 254 0911 2540
000:05:16 254 0.92 2540
000:05:20 254 0.936 2540
000:05:24 254 0.948 2540
1377AGN.WK4



fILE NAME: TEST- 12A.TXT ALE NAME: TEST- I2B.TXT fILE NAME: TEST-12C.TXT fiLE NAME: TEST-12D.TXT

TEST NAME: 1377A15 TLST NAME: 1377430 TEST NAME: 1377460 TEST NAME: 1377490
START DATE: 07/23/96 17:11 START DATE 07/23/96 16:48 START DATE 07/23/96 16:25 START DATE 07/23/96 15:49
CILANNEL | TRANSDUCER TYFE: Load CHANNEL | TRANSDUCER TYTE: Load CHANNEL | TRANSDUCER TYTE: Load CILANNEL 1 TRANSDUCER TYFE: Load
TRANSDUCER 0 -500Lbs TRANSDUCE 0 -4.000In TRANSDUCE 0 -4000n TRANSDUCE 0 -4.000 In
CHANNEL 3 TRANSDUCER TYFE: Travel CHANNEL 3 TRANSDUCER TYFE: Travel CHANNEL 3 TRANSDUCER TYPE: Travel CHANNEL 3 TRANSDUCER TYFE: Travel
TRANSDUCER 0 -4.000In TRANSDUCE 0 -4.000 In TRANSDUCE 0 -4.000In TRANSDUCE ~ 0 -4.000In
COUNTS COUNTS  INTERVAL: COUNTS  INTERVAL: COUNTS  INTERVAL:
====== s===== ========= ====== =z==zz=== ====== s=========
TIME PROFILE -1 000:00:04 TIME PROFIL -1 000.00:04 TIME PROFIL -1 000:00:04 TIME PROFIL -1 000:00:04
25 000:02:00 25 000:02:00 25 000:02:00 25 000:02:00
25 000:03:00 25 000:03:00 25 000:03:00 25 000:03:00
25 000:04:00 25 000:04:00 25 000:04:00 25 000:04:00
-1 000:05:00 . -1 000:05:00 -10 -1 000:05:00 -10 -1 000:05:00 -10
0 o] o]
RUN TIME CHANNFEL 1 CHANNEL 3 RUNTIME CHANNEL I CHANNFL 3 0 RUNTIME CHANNEL 1 CHANNEL 3 0 RUNTIME CHANNEL T CHANNEL 3 0
= = Q === ==== 0 ==== 0
53 0.998 530 980 000:05:28 175 0.968 1750 000:05:28 254 . 0955 2540
53 1.013 530 176 0.983 1760 000:05:32 255 0.973 2550
53 1.025 530 177 0.994 1770 000:05:36 256 0.933 2560
53 1.041 530 177 1.001 1770 000:05:40 256 0.996 2560
53 1.052 530 3 177 1.02 (770 000:05:44 256 toit 2560
53 1.066 530 990 000:05:48 177 1.035 1770 000:05:48 257 1.021 2570
53 1078 530 : 177 1.044 1770 000:05:52 258 1.037 2580
52 1.09 520 178 1.06 1780 000:05:56 258 1.049 2580
52 1.104 20 X 178 1.074 1780 000:06:00 259 1.063 2590
52 L1113 520 990 000:06:04 178 1.084 1780 000:06:04 260 1.074 2600
52 1.128 520 980 000:06:08 177 1.098 1770 000:06:08 260 1.088 2600
52 1.136 520 990 000:06:12 177 L 1770 000:06:12 .260 1.099 2600
52 1.152 520 980 000:06:16 177 1.121 1770 000:06:16 261 1.114 2610
52 1.167 520 980 000:06:20 177 1.134 1770 000:06:20 261 1.124 2610
52 1.177 520 980 000:06:24 77 1.146 1770 000:06:24 262 1.135 2620
52 1.193 520 980 000:06:28 177 1.162 1770 000:06:28 262 1.15 2620
52 1.205 520 980 000:06:32 177 1.174 1770 000:06:32 262 1.158 2620
52 1.218 520 000:06:36 98 1.21 980 000:06:36 177 1.184 1770 000:06:36 263 1177 2630
52 1.232 520 000:06:40 98 1.222 980 000:06:40 177 1.2 1770 000:06:40 263 1.189 2630
52 1.244 520 000:06:44 99 1.235 990 000:06:44 177 1.208 1770 000:06:44 263 1.199 2630
000:06:48 52 1.259 520 000:06:43 29 1.251 990 000:06:48 177 1.227 1770 000:06:48 263 1.215 2630
000:06:52 52 1.271 520 000:06:52 99 1.261 990 000:06:52 177 1.239 1770 000:06:52 264 1.227 2640
000:06:56 53 1.282 530 000:06:56 29 1.276 290 000:06:56 177 1.251 1770 000:06:56 264 1.242 2640
000:07:00 53 1.297 530 000:07:00 99 1.285 990 ***RUN CANCELLED *** 0 000:07:00 268 1.254 2650
000:07:04 53 1.307 530 000:07:04 9 13 990 000:07:04 268 1.269 2650
000:07:08 53 1.326 530 000:07:08 99 1.315 990 000:07:08 268 1.281 2650
000:07:12 53 1.337 530 000:07:12 99 1.315 990 000:07:12 265 1.292 2650
000:07:16 52 1.347 520 ***RUN CANCELLED ** 0 000:07:16 268 1.307 2650
000:07:20 52 1.362 520 000:07:20 268 1.317 2650
000:07:24 52 1.374 520 000:07:24 268 1.333 2650
“** RUN CANCELLED ** *** RUN CANCELLED *** 0

07125096 Knight Piésold LLC 1377AGN.WK4



Knight Piésold Ltd,

CONSULTING ENGINEERS

APPENDIX B2

KNIGHT PIESOLD DENVER TEST RESULTS

Al iation Al iation

of Consuiting des Ingénweurs-
Engineers Consails

of Canada du Canada



Knight Piésold LLC Direct Shear Test

Geotechnical Laboratory ASTM D 5321
Geosynthetic / Geosynthetic Interface Test Report ;.
roject  CARMACKS COFFER PROJECT Froject No. 1377A |
wab No. Date Tested 07/21/96 Tested By RB/SFB
Test Description 60 mil HF (GSE) smooth vs. FN3000 geonet Checked By SFB_ |
Normal Stress Range, psf 2160 4320 6480 8640 Total No. of Points Requiested _____ 4|
Geomembrane Data 60 mil (HF), SMOOTH
IManufacturer GSE, 5/96
Lot No. UNK !
Roll No. Textured? No Peak to Peak Thickness, mil _ 0.062

Specified Thickness, mil 60

Test Parameters Moisture Content, % NA Dry Density, pcf NA

Observations: Test performed with the geonet held in place by a serrated load plate in the top half.
This method allows the true "critical” interface friction to be tested.
The 60 mil liner coupon was fastened to the lower box.

T

Substrate Material Description 60 mil HF supported by semi rigid concrete board

‘uperstrate Material Description PN3000 GEONET }
Normal Stress A

] Top Box - Fixed Position (stationary) Geonet ;'
! 60 mil HF
g E //////////// L7007 Clamping End i
[ m Top Box - Rigid spac exs+serrated load late / ping '
: Shear Direction e !
» Lower Box - Semi rigid concrete board :

Default Test Descriptions (unless noted otherwise)

Ep——— E—

1) The test was performed in a Boart Longyear 300mm Shear Box, Model LG-115
2) The rate of displacement was 0.2 in./min. (procedure A) '

3) The lower (traveling box) container was inundated with tap water 0.5 hr. prior to shearing. é?
4) The interface zone was submerged at the time of test. L
5) The liner was fixed at the lower box half.

6) Load increments were recorded in 10 Ibf increments.

7) The Geosynthetic coupons are available for inspection at the lab.

8) The geonet was fixed at the top half of the shear box.

07/26/96 Knight Piésold LLC 1377AGN.WK4



{Froject CARMACKS COFPER PROJECT Froject No. 1377A
Lab No. Date Tested 07/21/96 Tested By RB/SFB
Test Description 60 mil HF (GSE) smooth vs. FN3000 geonet Checked By SFB
Stress - Strain Curve Stress - Strain Curve :
Soil / Geosynthetic interface Test Report Soil / Geosynthetic Interface Test Report .
800 l 1200 = ; s ; ; 5 : :
IR
. ; i y |
= |
g i g i
@ ! o !
3 30 3 5 ;
3 3 i ; :
5 5 | | .
200 400 ] : H 1
j l : "
I . l
100 200 l T : | !
n i ! i 1 :
| T | Ll
ol ol , L i | | i
0 0.5 1 15 0 0.2 0.4 06 08 1 12 14 ’
i Shear Displacement, in. ] Shear Displacement, in. i
; |
: :
‘ Stress - Strain Curve Stress - Strain Curve
Sail / Geosynthetic Interface Test Report Soil / Geosynthetic Interface Test Report (
!
2000 3300 I | }
| 1 :
1800 3000 l x ' i
! o
1600 2700 | % I : i'
1400 » 5 i
2100 } : ‘- :
7 1200 T | o ;
g g 1000 B—— | ?
c% 1000 M— f;!,' F | “
= s 1500 + T i
2 2 i ? ;
¥ 800 : 7] : l !
. 1 1200 | :
600 - j i
wof 600 l ? ',
i ‘ ! | ;
200 mT i . | 1 I
. - .
ol l o} [ i [ | i -
0 0.2 0.4 0.6 08 1 12 14 0 02 04 06 08 1 12 14 16 ;
Shear Displacement, in. Shear Displacement, in. I
|
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Knight Piésold LLC

Direct Shear Test
Geotechnical Laboratory ASTM D 5321
| Geosynthetic / Geosynthetic Interface Test Report
' Froject CARMACKS COPPER PROJECT Project No. 1377A
Lab No. Date Tested 07/21/96 Tested By RB/SFB .
Test Description 60 mil HF (GSE) smooth vs. FN300Q geonet Checked By SI'B
Test Specimen Parameters
Initial Data At Test Data
1 2 3 4 1 2 3 4 .
Tare ID i
Wet Soil + Tare '
Dry Soil + Tare 1
Tare I(
Wt. of Water |
Wt. of Dry Solids ’
Moisture Content, % 'i
I:
Coefficient of Friction . i
60 mi} HF (GSE) smooth vs. PN3000 geonet Peak |
14 ' Strength Parameters i
13 | | I Shear  Normal "
! i Stress Stress 3
: | I_psf psf |
" : I '
; ! ! 560 2160 :
10 : , ; 5 [ i 1030 4320 ;
. i L | . 1840 8640 :
| ; P 2970 12960 :
P I — — ;g
8§ .| | phi, rad. = 0.222 P g;
5 g ] phi, deg. = 12.7 !
g s — Computed through"0" _
{ | T | ' 1 i "
i 5 K i i { :
R - | i N
! ; | ;| 2010 5
3 : : p—
2 | w0 _— | |
: —
1030 L] i
! ! 'L 550 I"J/ I . i ) l
N ol i L L
0o 1 2 3 4 5 6 7 8 9 10 1" 12 13 14
Thousands
! Normal Stress, psf
i o
07/26/96 Knight Piésold LLC 1377AGN.WK4



FILE NAME: TEST-12A.TXT FILE NAME: TEST-12B.TXT FLE NAME: TEST- 12C.TXT fLE NAME: TEST-12D.TXT

TEST NAME: 1277A15 TEST NAME: 1377430 TEST NAME: 1377060 TIST NAME: 1377490
START DATE: 07/23/96 1711 START DATE 07/23/96 16:48 START DATE 07/23/96 16:25 START DATE 07/23/96 15:49
CHANNEL 1 TRANSDUCER TYTE: Load CHANNEL | TRANSDUCER TYTE: Loud CHANNEL 1 TRANSDUCER TYTE: Loud CHANNEL 1 TRANSDUCER TYTE: Load
TRANSDUCER 0 -5001bs TRANSDUCE 0 -4.0001n TRANSDUCE 0 -4000In TRANSDUCE 0 -4000In
CIHANNEL 3 TRANSDUCER TYFE: Travel CHANNEL 3 TRANSDUCER TYFE: Travel CHANNEL 3 TRANSDUCER TYFE: Travel CIIANNEL 3 TRANSDUCER TYTE: Travel
TRANSDUCER 0 -4.0001n TRANSDUCE 0 -4.000In TRANSDUCE 0 -4000In TRANSDLCE  ~ 0 -4.0001n
COUNTS INTERVAL: COUNTS INTERVAL:
TIME PROFILE TIME PROFIL TIME PROFiL -1 000:00:04 TIME PROFIL -1 000:00:04
25 000:02:00 25 000:02:00 25 000:02:00
25 000:03:00 25 000:03:00 25 000:03:00
25 000:04:00 25 000:04:00 25 000:04:00
-1 000:05:00 -1 000:05:00 -10 -1 000:05:00 -10 -1 000:05:00 . -10
0 0 0
. CHANNEL CHANNEL 3 0 RUNTIME CHANNEL | CHANNEL 4 0 CHANNEL 3 0
= 0 0 0
000:00:00 [} 0o 0 0 0 0
000:00:04 0 0 0 0 0 0
000:00:08 0 [} o] [} 0 20
000:00:12 I [} 2 0.001 20 20 100
000:00:16 10 0.002 12 0.004 120 100 000:00:16 20 0.001 200
000:00:20 15 0.004 25 0.006 250 180 000:00:20 43 0.004 430
000:00:24 40 0.008 51 0.01 510 440 000:00:24 84 0.007 840
000:00:28 51 0.016 77 0017 770 700 000:00:28 121 0.01 1210
000:00:32 50 0.032 83 0.027 830 102 1020 000:00:32 182 0016 1820
000:00:36 50 0.045 83 0.038 830 147 1470 000:00:36 2352 0.021 2320
000:00:40 50 0.057 85 0.054 850 173 1730 000:00:40 276 0.032 2760
000:00:44 51 0.072 87 0.065 870 177 1770 000:00:44 297 0.037 2970
000:00:48 5i 0.087 88 0.08 880 177 1770 000:00:48 272 0.059 2720
000:00:52 52 0.099 21 0.092 910 178 1780 000:00:52 265 0.071 2650
000:00:56 53 0.1t 93 0.102 930 179 1790 000:00:56 262 0.083 2620
000:01:00 53 0.125 a5 0.117 50 181 1810 000:01:00 261 0.098 2610
000:01:04 54 0.136 97 0.128 970 000:01:04 182 1820 000:01:04 260 0.109 2600
000:01:08 54 0.151 08 0.144 980 000:01:08 182 1820 000:01:08 259 0.123 2590
000:01:12 54 0.162 99 0.15 990 000:01:12 183 1330 000:01:12 259 0.135 2590
000:01:16 55 0.169 100 0.169 1000 000:01:16 182 1820 000:01:16 259 0.146 2590
000:01:20 55 0.189 101 0.181 1010 000:01:20 182 1820 000:01:20 259 0.161 2590
000:01:24 55 0.2 102 0.192 1020 000:01:24 183 1830 000:01:24 259 0.172 2590
000:01:28 55 0.212 102 0.208 1020 000:01:28 183 1830 000:01:28 259 0.187 2590
000:01:32 56 0.228 102 0.218 1020 000:01:32 183 1340 000:01:32 258 0.199 2580
000:01:36 55 0.238 103 0.234 1030 000:01:36 183 1830 000:01:36 258 0.206 2580
000:01:40 55 0.254 103 0.246 1030 000:01:40 184 1340 000:01:40 259 0.224 2590
Q00:01:44 55 0.265 103 0.258 1030 000:01:44 183 LR20 000:01:44 259 0.239 2590
000:01:48 5§56 0.282 103 0.273 1030 000:01:48 184 1840 000:01:48 259 0.249 2590
000:01:52 55 0.292 103 0.284 1030 000:01:52 183 1330 000:01:52 259 0.264 2580
000:01:56 54 0.307 103 0.299 1030 000:01:56 183 1830 000:01:56 259 0.278 2590
000:02:00 54 0.318 102 0.209 1020 000:02:00 183 1830 000:02:00 259 0.289 2590
000:02:04 54 0.33t 102 0.7 1020 000:02:04 183 1830 000:02:04 258 0.303 2580
000:02:08 54 0.346 102 0.335 1020 000:02:08 183 1830 000:02:08 258 0.314 2580
20:02:12 54 0.355 [{J} 0.35 (010 000:02:12 182 1820 000:02:12 258 0.325 2580
J 53 0.37 101 0.359 1010 000:02:16 182 1820 257 0.339 257
53 0.378 101 0.374 1010 000:02:20 181 1810 257 0.35 2570
53 0.394 100 0.384 1000 000:02:24 181 1810 257 0.366 2570
53 0.409 100 0.399 1000 000:02:28 181 1810 256 0.376 2560
53 0.42 100 0.411 1000 000:02:32 180 B 1800 256 0.387 2560
53 0.436 100 0.427 1000 000:02:36 180 1800 255 0.402 2550
53 0.448 100 0.439 1000 000:02:40 179 1790 255 0411 2550
53 0.46 100 0.453 1000 000:02:44 179 1790 255 043 2550
53 0.474 100 0.465 1000 000:02:48 i79 1790 256 0.441 2560
54 0.435 100 0.481 1000 000:02:52 179 1790 255 0.452 2550
54 0.5 100 0.492 1000 000:02:56 179 1790 256 0.468 2560
54 0512 101 0.503 1010 000:03:00 t79 1790 256 0.48 2560
54 0.522 . 101 0.517 1010 000:03:04 179 790 256 0.494 2560
55 0.537 -550 000:03:08 101 0.526 oo : 179 1790 256 0.504 2560
55 0.546 550 000:03:12 101 0.545 1010 000:03:12 179 1790 256 0.519 2560
55 0.566 550 000:03:16 102 0.556 1020 000:03:16 179 [790 256 0.531 2560
55 0.578 5§50 000:03:20 102 0.567 1020 179 1790 255 0.543 2550
55 0.588 5§50 000:03:24 102 0.583 1020 179 17920 255 0.558 2550
55 0.603 550 000:03:238 102 0.596 1020 179 1790 255 0.57 2550
55 0.616 550 000:03:32 102 0.6i1 1020 178 1780 258 0.585 2550
55 0.631 550 000:03:36 102 0.622 1020 178 1780 256 0.5%6 2560
55 0.643 550 000:03:40 102 0.638 1020 178 1780 000:03:40 256 0.608 2560
55 0.658 550 000:03:44 102 0.65 1020 178 {730 000:0%:44 256 0.619 2560
55 0.671 550 000:03:48 101 0.663 o010 178 1780 000:03:48 257 0.635 2570
55 0.634 550 000:03:52 101 0.678 1010 178 1780 000:03:52 257 0.651 2570
54 0.7 540 000:03:56 101 0.689 1010 178 780 000:03:56 258 0.663 2580
54 0.71 540 000:04:00 100 0.705 1000 178 1730 000:04:00 257 0.673 2570
53 0.725 530 000:04:04 99 0.717 BS. 178 1780 000:04:04 258 0.688 2580
52 0.737 520 000:04:08 98 0.729 980 177 1770 000:04:08 258 0.7 2580
52 0.749 520 000:04:12 27 0.739 970 177 1770 000:04:12 258 0.715 2580
52 0.759 520 000:04:16 96 0.755 960 176 1760 000:04:16 257 0.727 2570
52 0.775 520 000:04:20 96 0.771 960 174 1740 000:04:20 257 0.738 2570
52 0.791 520 000:04:24 95 0.783 950 000:04:24 173 1730 000:04:24 257 0.752 2570
52 0.803 520 000:04:28 94 0.793 940 000:04:28 172 1720 000:04:28 257 0.765 2570.
52 0R14 520 000:04:32 94 0.809 940 000:04:32 17 1710 000:04:32 256 0.78 2560
52 0.83 520 000:04:36 95 0.822 950 000:04:36 170 1700 000:04:36 255 0.787 2550
52 0.843 520 000:04:40 a5 0.837 950 000:04:40 169 1690 000:04:40 255 0.807 2550
52 0.859 520 000:04:44 95 0.85 950 000:04:44 169 1690 000:04:44 253 0.819 2530
52 0.871 520 000:04:48 9% 0.86 960 000:04:438 169 1690 000:04:48 253 0.831 2530
53 0.881 530 000:04:52 96 0.876 960 000:04:52 169 1690 000:04:52 253 0.847 2530
53 0.89%6 530 000:04:56 97 0.888 970 000:04:56 170 1700 000:04:56 253 0.857 2530
53 0.907 530 000:05:00 97 0.903 970 000:05:00 17¢ 1710 000:05:00 253 0872 2530
53 0.922 530 000:05:04 98 0.909 980 000:05:04 172 1720 000:05:04 254 0.885 2540
53 0.929 530 000:05:08 98 0.928 980 000:05:08 173 (730 000:05:08 254 0.896 2540
53 0.949 530 000:05:12 98 0.939 980 000:05:12 173 1730 000:05:12 254 0911 2540
53 0.96 530 000:058:16 28 0.952 980 000:05:16 174 1740 000:05:16 254 0.92 2540
000:05:20 53 0.972 o8 0.967 980 000:05:20 174 1740 000:05:20 254 0.936 2540
000:05:24 53 0.987 29 0.977 990 000:05:24 175 1750 000:05:24 254 0.948 2540
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FILE NAME: TEST-12A.TXT
TEST NAME: 1377415
START DATE:  07/23/9%6 17:11

CHANNEL { TRANSDUCER TYTE: Load

TRANSDUCER 0 - 500 Lbs

CHANNEIL 3 TRANSDUCER TYFE: Travel

TRANSDUCER 0 -4.000!n

COUNTS INTERVAL:

TIME PROFILE

RUN TIME

000:05:2.

] 53 0.998
000:05:32 53 1.013
000:05:36 53 1.025
000:05:40 a3 1.041
000:05:44 53 1.052
000:05:48 53 1.066
000:05:52 53 1.078
000:05:56 582 109
000:06:00 52 1.104
000:06:04 52 1113
000:06:08 52 1128
000:06:12 52 1.136
000:06:16 52 1.152
000:06:20 52 1.167
000:06:24 52 1.177
000:06:28 52 1.193
000:06:32 52 1.205
000:06:36 52 1.218
000:06:40 52 1.232
000:06:44 52 1.244
000:06:48 52 1.259
000:06:52 52 1.271
000:06:56 53 1.282
000:07:00 53 1.297
000:07:04 53 1.307
000:07:08 53 1.326
000:07:12 53 1.337
000:07:16 52 1.347
000:07:20 52 1.362
000:07:24 52 1.374
**= RUN CANCELLED ***
07125i9%

FILE NAME:
TEST NAME:

START DATE 07/23/96

CHANNEL | TRANSDUCER TYFE: Load
TRANSDUCE

CIIANNEL 3 TRANSDUCER TYTE: Travel
TRANSDUCE

TIME PROFIL

TLST-12B.TXT
1377420

i6:48

0 -4.000In

0 -4.000 In

530 000:05:28
530 000:05:32
530 000:.05:36
530 000:05:40
530 000:05:44
530 000:05:48
530 000:05:52
520 000:05:56
520 000:06:00
520 000:06:04
520 000:06:08
520 000:06:12
520 000:06:16
520 000:06:20
520
520
520
520
520
520
520
520
530
530
530
530 000:07:08
530 000.07:12

520 *** RUN CANCELLED ***

520
520

99

o9
u9
99
98
99
98
98
98
98
98
98
98
99
99
99
BE]
99
99
99
99

HLE NAME:
TEST NAME:
START DATE 07/23/96

CHANNEL | TRANSDUCER TYFL: Load
TRANSDUCE

CHANNEL 3 TRANSDUCER TYFE: Travel
TRANSDUCE

TIME PROFIL

000:05:28

990 000:05:32 176
990 000:05:36 17T
990 000:05:40 177
990 000:05:44 177
990 177
990 177
990 178
990 178
90 {78
980 177
990 177
980 177
980 177
980 177
80 177
980 177
930 177
980 177
9%0 177
220 177
990 177
990 177
990 *=* RUN CANCELLED ***
990
990
990

0

Knight Piésold LLC

TEST- 1 2C.TXT
1377A60

16:25

0 -4000In

0 -4.000 In

1750
1760
1770
1770
1770
1770
1770
1780
1780
1780
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770
1770

nLE NAME:
TEST NAME:
START DATE 07/23/96

15:49

CTIANNEL 1 TRANSDUCER TYTE: Load

TRANSDUCE

CHANNEL 3 TRANSDUCER TYFE: Travel
TRANSDUCE  ~

TIME PROFIL -1

0 -

TIST-12D.TXT
1377490

4.000 In

0 -40001In

INTERVAL:

000:05:32 255
000:05:36 256
000:05:40 56
000:05:44 256
000:05:48 257
000:05:52 258
000:05:56 258
000:06:00 259
000:06:04 260
000:06:08 260
000:06:12 260
000:06:16 261

- 261

:06: 262

:06: 262

:06: 262

:06: 263

:06: 263
000:06:44 263
000:06:48 263
000:06:52 264
000:06:56 264
000:07:00 265
000:07:04 265
000:07:08 265
©00:07:12 265
©00:07:16 265
000:07:20 265
000:07:24 265
*** RUN CANCELLED **=*

0
B T G 0 b
588800

o® K
000

9 A a E g au

2
2
2
2
2
2
2
2

1377AGN.WK4



Knight Piésold LLC Direct Shear Test

Geotechnical Laboratory ASTM D 532171
Soil / Geosynthetic Interface Test Report )

oject  CARMACKS COPFPER FROJECT Project No. 1377A
wab No. Date Tested 06/23/96 Tested By RB/SPB
Test Description 60 mil HF (GSE) smooth vs TR96-1-2 Checked By SFB
Normal Stress Range, psf 2160 4320 8640 12960 Total No. of Points Requested 4
Geomembrane Data 60 mil HDPE (HF), SMOOTH '
Manufacturer GSE, 5/96
Lot No. UNK :
Roll No. ' Textured? No Peak to Peak Thickness, mil _0.062

Specified Thickness, mil 60
Test Parameters Moisture Content, % 10.2 Dry Density, kN/m? 20.2

Observations: The soil sample was remolded in the top box half. The geomembrane was fixed
at the lower container half. The soil sample was removed, re-conditioned and recompacted
at the end of each trial. The liner did not appear to have stretched during the shearing cycles. ;

Substrate Material Description 60 mil HF supported by semi rigid concrete board

uperstrate Material Description compacted soil sample of TR96-1-2

| Normal Stress
; Top Box - Fixed Position (stationary) ! i
: v , Gap 60 mil HF |

" ] ALV AAAA A, 7% Clamping End
E —_—> U_I i Top Box - compacted soil / / ping

Shear Direction S

Default Test Descriptions (unless noted otherwise)

1) The test was performed in a Boart Longyear 300mm Shear Box, Model LG-115
2) The rate of displacement was 0.04 in./min. (procedure A)

3) The lower (travelling box) container was not inundated.

4) The interface zone was NOT submerged at the time of test.

5) The liner was fixed é.t the lower box half.

6) Load increments were recorded in 10 Ibf increments.

7) The Geosynthetic coupons are available for inspection at the lab.

07/25/9% Knight Piésold LLC 1377A12.WK4



IProject
Lab No.
Test Description

CARMACKS COFPPER FROJECT

Date Tested 06/23/96

60 mil HF (GSE) smooth vs TR96-1-2

Shear Stress, psf

Project No.
Tested By

Checked By

1377A
RB/SFR
SPB

Stress - Strain Curve !
Soll / Geosynthetic Interface Test Report !

T
i
!
]
l
|
i
i
i

05 1
Shear Displacement, in.

Shear Stress, psf

Stress - Strain Curve
Soil / Geosynthetic Interface Test Report

i

Lo

04 06 08 1 12 14

Shear Displacement, in.

16

Shear Stress, psf

5200

4800

3200

2800

2400

1600

1200

Stress - Strain Curve
Saoil / Geosynthetic Interface Test Report

04
Shear Displacement, in.

06 08

1 12

Shear Stress, psf

B

Thousands

Stress - Strain Curve
Soil / Geosynthetic Interface Test Report

H

w
1]

o
WS s suun
e

!

o

o _..*r.,.;’_'mr

0.8 12 16
Shear Displacement, in.

07/25/96

Knight Piésold LLC

1377A12.WK4



Knight Piésold LLC Direct Shear Test
Geotechnical Laboratory ASTM D 5321
” Soil / Geosynthetic Interface Test Report -
rroject  CARMACKS COFPFER FROJECT Project No. 1377A
lab No. Date Tested 06/23/96 Tested By RB/SFB ¢
Test Description 60 mil HF (GSE) smooth vs TR96-1-2 Checked By SI'B
Test Specimen Parameters
Initial Data At Test Data
1 2 3 4 1 2 3 4
Tare [D 253 272 248 256
Wet Soil + Tare 688.23 544.14 578.11 412.06
Dry Soil + Tare 636.84 505.2 536.33 384.6
Tare _ 113.56 114.84 11542 113.72
Wt. of Water 51.39 38.94 41.78 27.46
Wt. of Dry Solids 523.28 390.36 420.91 270.88
Moisture Content, % 9.8 10.0 9.9 10.1
Wet Soil Wt., Ibs. 19.588 19.626 19.624 19.356 consolidated properties not determined
Sample Height,in. - 1.658  1.653  1.656 __ 1.653
Sample Area, in? 144 144 144 144
Volume, ft3 0.1382 0.1378 0.1380 0.1378
Dry Density 129.1 129.6 1294  128.9
( Coefficient of Friction
‘ I 60 mil HF (GSE) smooth vs TR96-1-2 . Peak
: 15 : ' 1 : Strength Parameters
! i 1
14 l ; : I { . Shear  Normal
% : : i Stress Stress
13 - | 4
i l i psf psf
12 : l ':i
) 7 . 970 2160
| i : i ¢ 2800 4320
10 — | — ) 4720 8640
P | P i 6520 12960
‘G 9 H ; !
P i 5 : ;
e ! :
8% ° ! phi, rad. = D476 I |
a3, | phi, dég. = 27.3! i j i
g F "Best-Fit" interpretation : !
5 ® ! i // /5:;2& ' l
5 I ; - i
. ! 4720,
]
3 " i T
, o] '
; 2300 i
1 ;'/ i . ! r i : t
. 17 I . i 1 i |
2 3 4 5 6 7 8 9 10 1 12 13 14 15
; Thousands
! Normal Stress, psf
07/25/96 Knight Piésold LLC 1377A12.WK4



FILE NAME: TIST-5A2.TXT FILE NAME: TCST-5B.TXT FILE NAME: TEST-SC.TXT FILE NAME: TLST-5D.TXT

TEST NAME: 1377A5 TEST NAME: 137742 TEST NAME: 137743 TEST NAME: 1377A4

START DATE:  07/01/96 10:38 START DATE 06/27/96 15:15 START DATE 06/28/96 12:22 START DATE 06/28/96 15:20

CUANNEL { TRANSDUCER TYPE: Travel CHANNEL ! TRANSDUCER TYFE: Travel CHANNEL | TRANSDUCER TYTE: Travel CILANNEL | TRANSDUCER TYFE: Travel
TRANSDUCER 0 - 4.000In TRANSDUCE 0 -4.0001(n TRANSDUCE 0 -4.0001n TRANSDUCE 0 -4.000In

CHANNEL 3 TRANSUUCER TYTE: Travel CHANNEL 3 TRANSDUCER TYFE: Travei CHANNEL 3 TRANSDUCER TYTE: Travel CHANNEL 3 TRANSDUCER TYFE: Travel
TRANSDUCER 0 -4.000In TRANSDUCE 0 -4.0001In TRANSDUCE 0 -4.0001n TRANSDUCE 0 -4.0001n

COUNTS  INTERVAL:

COUNTS  INTERVAL:

TIME PROFILE

TIME PROHIL TIME PROTIL 25 000:00:06 TIME PROFIL 25 000.00:06
25 000:00:12 25 000.00:12
25 000:00:20 30 000:00:20
30 000:00:30 35 000:00:30
35 000:00:40 40 000:00:40
RUNTIME  CHANNEL T CHANNEL 3 RUNTIME CHANNEL | CHANNEL 3 RUNTIME CHANNEL | CHANNEL 3 RUNTIME CHANNEL I CHANNEL 3
000:00:00 (o} 0.001 [+ 000:00:00 (o} 0 (o} (o} 0 (o} 000:00:00 -1 [+ -10
000:00:06 [+ o] [+ 000:00:06 2 (o} 20 I 0.001 10 000:00:06 5 [+ S0
000:00:12 2 0.004 20 000:00:12 2 0 20 1 V] 10 000:00:12 19 0.001 10
000:00:18 5 0.008 50 000:00:18 4 0 40 4 0.001 30 000:00:18 26 0.001 260
000:00:24 8 0.012 20 000:00:24 10 0.001 100 000:00:24 5 0.001 50 000:00:24 46 0.002 460
000:00:30 12 0.016 120 000:00:30 15 0.001 150 000:00:30 10 0 100 000:00:30 54 0.003 540
000:00:36 20 0.02 200 000:00:36 25 0.002 250 000:00:36 13 0 130 000:00:36 T4 0.004 740
000:00:42 24 0.024 240 000:00:42 27 0.002 270 000:00:42 24 0.001 240 000:00:42 84 0.005 840
000:00:48 31 0.028 310 000:00:48 34 0.003 340 000:00:48 30 0.001 300 000:00:48 106 0.007 1060
000:00:54 az 0.032 320 000:00:54 42 0.005 420 000:00:54 38 0.001 360 000:00:54 116 0.007 1150
000:01:00 43 0.036 430 000:01:00 54 0.006 540 45 0.001 450 000:01:00 137 0.01 1370
000:01:06 47 0.04 470 000:01:06 60 0.007 600 56 0.003 560 000:01:06 151 0.01 1510
000:01:12 56 0.044 560 000:01:12 72 0.01 720 63 0.003 6380 000:01:12 175 0.013 1750
000:01:18 60 0.048 €600 000:01:18 77 0.012 770 84 0.005 840 000:01:18 187 0.015 1870
000.01:24 64 0.052 640 000:01:24 87 0.015 870 95 0.005 950 000:01:24 214 0.018 2140
000:01:30 63 0.056 630 000:01:30 91 0.017 910 12 0.008 1120 000:01:30 223 0.019 2230
000:01:36 65 0.06 650 000:01:36 99 0.021 290 120 0.008 1200 000:01:36 248 0.022 2480
000:01:42 66 0.064 660 000:01:42 100 0.023 1000 137 0011 1370 000:01:42 258 0.024 2580
000:01:48 68 0.068 630 000:01:48 13 0.026 1130 146 0.013 1460 280 0.028 2800
000:01:54 0 0.072 700 000:01:54 119 0.027 1190 163 0.015 16830 291 0.03 2930
000:02:00 ) 0.076 790 8 131 0.031 1310 171 0.017 1710 308 0.033 3080
000:02:06 83 0.08 830 138 0.032 1380 187 0.02 1870 324 0.035 3240
000:02:12 89 0.084 890 130 0.037 1500 192 0.0z1 1920 343 0.038 3430
92 0.088 920 155 0.039 1550 212 0.025 2120 356 0.041 3560
a5 0.092 950 164 0.043 1640 217 0.026 2170 378 0.045 3780
97 0.096 970 177 0.048 1770 227 0.043 2270 408 0.051 4080
96 0.104 960 120 0.055 1900 224 0.043 2240 437 0.057 4370
95 o.nz 950 2014 0.061 2010 231 0.049 2310 466 0.063 4660
o4 0.12 930 210 0.069 2100 266 0.054 2660 492 0.069 4920
R4 0.128 920 220 0.075 2200 297 0.06 2970 000:03:24 518 0.076 5150
000:03:36 20 0.136 900 000:03:36 227 0.084 2270 321 0.066 3210 000:03:36 537 0.082 5370
000:03:48 89 0.144 8%0 000:03:48 230 0.089 2300 000:03:48 343 0.071 3430 000:03:48 553 0.089 5530
000:04:00 88 0.152 880 000:04:00 229 0.099 2290 000:04:00 362 0.078 3620 000.04:00 568 0.096 5680
200:04:12 86 0.16 860 000:04:12 226 0.107 2260 000:04:12 asl 0.084 3810 000:04:12 587 0.102 5870
200:04:24 85 0.168 850 000:04:24 221 0.116 2210 000:04:24 399 0.092 3990 000:04:24 6058 0.109 6050
000:04:36 84 0.176 840 000:04:36 216 0.124 2160 000:04:36 414 0.099 4140 000:04:36 622 0.115 6220
000:04:48 83 0.184 830 000:04:48 212 0.132 2120 000:04:48 428 0.106 4280 000:04:48 637 0.121 6370
000:05:00 82 0.192 820 000:05:00 209 0.14 2090 000:05:00 440 0.112 4400 000:05:00 646 0.13 6460
000:05:12 81 0.2 810 000:05:12 206 0.149 2060 000:05:12 453 0.118 4530 000:05:12 652 0.137 6520
000:05:24 81 0.208 &10 000:05:24 203 0.157 2030 000:05:24 464 0.126 4640 000:05:24 -~ 642 0.145 6420
000:05:36 80 0.216 800 000:05:36 200 0.168 2000 000:05:36 471 0.134 4710 000:05:36 627 0.155 6270 -
000:05:48 79 0.224 790 000.05:48 198 0.174 1980 000:05:48 472 0.141 4720 000:05:48 610 0.162 6100
000:06:00 78 0.232 780 000:06:00 196 0.182 1960 000:06:00 464 0.15 4640 000:06:00 591 0.173 5910
000:06:12 8 0.24 780 000:06:12 194 0.19 1940 000:06:12 453 0.16 4530 000:06:12 569 0.182 5690
000:06:24 77 0.248 770 000:06:24 192 0.199 1920 000:06:24 441 0.169 4410 000:06:24 546 0.19¢ 5460
000:06:36 T 0.256 770 000:06:36 190 0.207 1900 000:06:36 431 0.176 4310 000:06:36 529 0.201 5290
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000:07:12 76 0.28 760 000:07:12 185 0.231 1850 000:07:12 405 0.203 4050 000:07:12 488 0.228 4880
000:07:24 76 0.288 760 000:07:24 184 0.24 1840 000:07:24 399 0.211 3990 000:07:24 478 0.237 4780
000:07:44 76 0.30133 760 000:07:44 182 0.254 1820 000:07:44 338 0.225 2880 000:07:44 464 0.252 4640
000:08:04 75 0.31466 750 000:08:04 180 0.267 1800 000:08:04 379 0.24 370 000:08:04 451 0.266 4510
000:08:24 75 0.32799 750 000:08:24 178 0.281 1780 000:08:24 372 3720 000:08:24 439 0.28 4390
000:08:44 75 0.34132 750 000:08:44 176 0.293 1760 000:08:44 a65 3650 000:08:44 429 0.293 4290
000:0%:04 74 0.35465 740 000:09:04 174 0.307 1740 000:09:04 360 3600 000:09:04 421 0.306 4210
000:0%:24 74 0.36798 740 000:09:24 172 0.32 1720 000:09:24 355 0.294 3550 000:09:24 414 0319 4140
000:09:44 72 0.28131 720 000:0'%44 17t 0.334 1710 000:09:44 351 0.307 3510 000:09:44 409 0.333 4090
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000:13:24 71 0.52794 710 i59 0.481 1590 000:13:24 3 0.455 3180 378 0.481 3780
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] 70 0.62125 700 000:15:44 153 0.574 1530 000:15:44 309 0.549 3090 000:15:44 363 0.576 3630
70 0.63458 700 000:16:14 151 0594 | 1510 000:16:14 307 0.571 3070 000:16:04 362 0.589 3620
69 0.64791 60 000:16:44 150 0616 1500 000:16:44 308 0.59 3060 000:16:24 260 0.603 3600
63 0.66124 690 000:17:14 150 0.635 1500 000:17:14 304 0.612 3040 000:16:44 359 0.617 3590
69 0.67457 690 000:17:44 148 0.657 1480 000:17:44 303 0.631 3030 000:17:04 357 0.63 3570
69 0.6879 690 000:18:14 147 0.675 1470 000:18:14 302 0.652 3020 000:17:24 355 0.644 3550
69 0.7079 690 000:18:44 147 0.697 1470 000:18:44 300 0.67 3000 000:17:54 354 0.664 3540
000:18:24 69 0.7279 690 000:19:14 146 0.716 1460 000:19:14 297 0.693 2970 000:18:24 352 0.685 3520
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TRANSDUCE
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25 000:00:06
25 000:00:(2
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LA\ A G R A AGRA Earth &

f Environmental Limited
Earth & Environmental 2227 Douglas Road
' Burnaby, B.C.
Canada V5C 5A9
Tel. (604) 294-3811

April 23, 1996 Fax (604) 294-4664
Knight Piésold Limited Our Reference: VAQ3715
Suite 1400 - 750 West Pender Street Your Reference: 1784.03
VANCOUVER, B.C.

V6C 2T8

ATTENTION: Mr. Les Galbraith
Dear Sir:
RE:- Concrete Aggregate Assessment

Carmacks Copper Project
William’s Creek, Yukon

1.0 |INTRODUCTION

AGRA Earth & Environmental Limited (AEE) has conducted an assessment of a sample of
proposed concrete aggregate, sampled and supplied by you, and understood to have
originated from the William’s Creek area of the Yukon. -

This letter reports of the results of the evaluation conducted to date.

2.0 PROGRAM OF EVALUATION
The samples received were contained in two 5-gallon plastic pails, and were combined to form
one composite sample. The sample consisted of a pit run sand and gravel.

The evaluations consisted of the following:

Sieve Analysis (CSA A23.2-2A)

1.

2. Organic Impurities (CSA A23.2-7A)

3. Petrographic Examination (ASTM C-29
4.

Relative Density & Absorption (CSA A23.2-6A, 12A

Detailed Technical Reports providing all test results are appended to this letter. In the
sections which follow, the test results are briefly noted and their significance discussed.

MEMBER

Engineering & Environmental Services



2.1  SIEVE ANALYSIS

The appended Sieve Analysis Report indicates a moderately well-graded sand and gravel
material consisting of roughly equivalent amounts of sand and gravel (e.g., 52.3% sand:
47.7% gravel). The maximum gravel size noted passed the 100 mm (4") screen. The sand
fraction, however, contained an excessive amount of coarse sand with comparatively little
medium to fine sand (e.g., minus 1 mm, plus 75 ym), resulting in a Fineness Modulus (F.M.)
value of 3.58. The recommended range for F.M. for concrete sands in CSA A23.1-M84 is
2.2 - 3.1. The silt content for the sand fraction was 1.5% by mass, which is acceptable.

2.2 ORGANIC IMPURITIES

The Organic Impurities value measured for a representative sample of the fine aggregate was
‘0’, which is acceptable. '

2.3 PETROGRAPHIC EXAMINATION

The coarse aggregate fractions of the sample were split on the 20 mm screen for separéte
Petrographic Examination in accordance with ASTM C-295. In addition, Petrographic
Numbers were derived for each fraction (i.e., + 20 mm sizes, and 20 mm x 5 mm sizes).

2.3.1 General

The coarse aggregate samples were coated with a significant amount of brown silt and fine
sand. Most of this material was removed with wash water, except for minor amounts of well-
adhering silt/clay on some aggregate particles. There were fairly heavy coatings of calcite on
some aggregate particles. The calcite was well adhering, and could typically only be dislodged
from the particle’s surface by plucking or impact. '

The particle geometry was generally isometric to slightly flattened shapes, with only a few
flat particles. ("Flat" particles are usually defined by a width-to-thickness ratio greater than
3:1.) '

2.3.2 Geologic Combosition

The sample was composed of an array of rock types, including volcanic and granitic rocks,
quartzite, sandstone, siltstone, undifferentiated metamorphic rocks, fine-grained
metasedimentary rocks, chert and limestone. There was some variation within these generic
rock types, in terms of texture, mineralogy, alteration, metamorphism and weathering. Thin-
section analyses would be required in order to provide detailed descriptions for ceratin of the

-2
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rock types present in the sample.

Several of the rock types in the sample would be classified as "potentially alkali-reactive"
when used in concrete. A review of the conditions to which concrete made from this
aggregate would be subjected, as well as other pertinent project data, would be necessary in
order to assess whether Alkali-Aggregate Reaction (AAR) would be a concern for the
purposes of the Carmacks project.

2.3.3 Physical Quality

In addition to the classification of the aggregate on the basis of geologic compasition, the
aggregate sample was also subdivided on the basis of physical qualities, such as strength,
porosity, absorbtion and weathering. The sample was thus sorted into "Good", "Fair" and
"Poor" categories. Each of these physical quality classes was assigned a multiplier (e.g., ‘1’,
‘3’ and ‘6’ respectively), as a basis for calculation of a Petrographic Number (PN). The PNs
derived for these coarse aggregate samples were as follows: . '

SAMPLE FRACTION PN QUALITY RATING
+20 mm 146 Good/Fair
20 x 5 mm ' ~ 195 Poor "

The PN of 146 for the +20 mm fraction indicates that this size fraction possesses better
quality than the finer, 20 x 5 mm fraction of the sample. It is typical for coarser aggregate
fractions to have lower PNs than the corresponding finer aggregate sizes. Overall, however,
the PN of 195 is considered to be a more accurate indication of the Petrographic character
of the coarse aggregate sample.

Review of the PNs indicates that the subject aggregates would be of marginal quality for
concrete production purposes.

2.3.4 Relative Density and Absorption

The relative density values for the fine and coarse aggregates were 2.553 and 2.504
respectively. The absorption values for the samples were 2.06% and 2.62% respectively.
The relative density values are lower than typical values for good quality concrete aggregate
of this geological makeup. The absorption values are somewhat high, and also reflect the
inferior physical quality of the aggregate. |

A rcrA
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3.0 DISCUSSION AND RECOMMENDATIONS

Taken together, the excessively coarse gradation of the fine aggregate, the high absorption
values and the high PNs all point towards an inferior quality aggregate for concrete
production. AEE recommend rejection of ‘this aggregate source on the basis of the
Petrographic data alone, and recommend that other possibilities for concrete aggregate be
explored prior to any further evaluation of this aggregate source.

However, we also note the following:

1. The samples examined were "as-is", pit run aggregate. In processing the aggregate
using standard production procedures such as screening, washing and crushing, it may
be possible to beneficiate the material sufficiently so that the resuliting aggregate is of
acceptable quality for use in concrete. One way to check this potential would be to
run a few truckloads’ pit run through an aggregate processing plant, and then evaluate
the processed aggregate using the same evaluation methodology as reported in this
letter.

2. If the Carmacks project has a limited service life, and if no other aggregate sources are
available within economic proximity to the project, then the use of a "sub-standard"
aggregate, such as this, might be acceptable to the owners. The use of these
aggregates would, however, likely require an allowance for higher-than-normal
concrete maintenance costs for the duration of the project.

If further evaluation of the aggregate is considered, then it is recommended that the following
be done, in addition to assessment of a sample of processed material as noted above:

. Sulphate Soundness (CSA A23.2-SA)
] Los Angeles Abrasion (CSA A23.2-16A, 17A)

Conducting these physical-durability tests should provide useful additional information to
supplement that which has been presented in this report. '

Finally, ‘it is recdmmended that the project requirements be reviewed in the light of AAR
durability concerns, if this aggregate supply is to be used for concrete production at the
Carmacks project. '

D AGRrRA
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4.0 CLOSURE

We trust that the information contained in this report suits your present requirements. Should
you have any questions, or if we can be of further service, please call.

Yours truly,

AGRA EARTH & ENVIRONMENTAL LIMITED

0‘“““' l")‘}(;
#FESSI g {22,
'igbo AN

PHOVNCE ( \

Per: /f/ Cu Lt (/t F. H. swmmsm Reviewed By:

BRITISH

COLUMBIA ‘
*.<° 2)
“Oscieny”

*:-—.p 55337

Fred H. Shrimer, P. Geo. D. R. Morgan, Ph. D, P. Eng.
Project Geologist Chief Materials Engineer
-5-
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LA\ AG R A AGRA Earth &

/ iy .
Earth & Environmental 225;0832?;2 F&'orzged

Burnaby. B.C.
Canada V5C 5A8
Tel. (604) 284-3811

TECHNICAL REPORT Fax (604) 294-4664
Knight Piésold Ltd. PROJECT: VAQ03715

Suite 1400 - 750 West Pender Street DATE: March 20 1996
VANCOUVER, B.C. YOUR REFERENCE: 6/0854
V6C 2T8 .

ATTENTION: Dr. Bruce Brown, P. Eng.

PROJECT: Carmacks Copper Project, Concrete Aggregate Assessment
SUBJECT: Petrographic Examination (ASTM C-295)

Sample: Pit Run, + 20 mm fraction _ . Source: William’s Creek, Yukon

Good (PN Multiplier: 1

Volcanic Rocks 34.5 34,5
Granite 16.3 : 16.3
Quartzite 13.2 13.2
Metamorphic Rocks {Undifferentiated) : 0.9 0.9
Sandstone/Metasandstone 104 10.4
Fine-grained Metasediments {Argilllite) 1.4 1.4
Chert 0.3 0.3
Limestone 3.9 3.9

subtotal 80.9 80.9

Eair (PN Multiplier: 3)

Volcanic Rocks 3.8 11.4
Granite 6.4 19.2
Quartzite 4.1 12.3
Sandstone ' 0.3 0.9
Chert 0.4 1.2
Siltstone 1.4 4.2

subtotal 16.4 49.2

Poor (PN Multiplier: 6)

Volcanic Rocks _ 0.7 4.2
Granite _ 2.0 _12.0

subtotal _ 2.7 16.2

NOTES: 1. The PN is not related to the potential for Alkali-Aggregate Reactivity (AAR) of this aggregate.
Potential for AAR must be separately evaluated.

poreccaan,

&7
"“ OF ESSIo,z’ N

L (P
//{/('L\ iF H. SHRIMER

CERTIFIED BY: Cenitisn ) § Engineering & Environmental Services -
g @ _F. Shrimer, P. GeO. et \9/ Do FO4LIN Sevmom
MEMBER
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TECHNICAL REPORT

Knight Piésold Ltd.

Suite 1400 - 750 West Pender Street
VANCOUVER, B.C.

V6C 2T8

ATTENTION: Dr. Bruce Brown, P. Eng.

PROJECT:
DATE:

AGRA Earth &
Environmental Limited
2227 Douglas Road
Burnaby, B.C.
Canada V5C 5A9

Tel. (604) 294-3811
Fax (604) 294-4664

VAO3715
March 20 1996

YOUR REFERENCE: 6/0854

@ F. Sf{rlmer, P. Geo.

BRITISH
0 COLUMBM

cuEN’\‘

'\-pa bl I T 24

- PROJECT: Carmacks Copper Project, Concrete Aggregate Assessment
SUBJECT: Petrographic Examination {ASTM C-295)
Sample: Pit Run, 20 x 5 mm fraction Source: William’s Creek, Yukon
ROCK TYPES/ - PERCENT BY MASS
"~ QUALITY

Good (PN Multiplier: 1) :
Volcanic Rocks 27.2
Granite 14.0
Quartzite 11.8
Metamorphic Rocks (Undifferentiated) 0.8
Sandstone/Metasandstone 3.7
Fine-grained Metasediments (Argilllite) 3.1
Chert : 4.1
Limestone 2.0

subtotal 66.7

Fair (PN Multiplier: 3)

Volcanic Rocks 6.1 18.3
Granite 6.4 19.2
Quartzite 4.3 12.9
Metamorphic Rocks (Undifferentiated) 0.2 0.6
Sandstone 2.4 7.2
Fine-grained Metasediments 2.7 8.1
Chert 0.3 0.9
Limestone 1.5 4.5

subtotal 23.9 71.7

Poor (PN Multiplier: 6}

Volcanic Rocks 1.8
Granite 5.1
Sandstone 1.0
Metasediments 1.5

subtotal 3.4

" TOTALS 100.0%
NOTES: 1. The PN is not related to the potential fo ‘%gg gg,gregate Reactivity (AAR) of this aggregate.
Potential for }JSt be separately ey, AT (
BY: / ; F. H. SOHRlMé: Engineering & Environmental Services
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LA\ A G R A AGF_%A Earth &

f Environmental Limited
Earth & Environmental 2227 Douglas Road
Burnaby. B.C.
Canada V5C 5A9
Tel. (604) 294-3811

TECHNICAL REPORT Fax (604) 294-4664
Knight Piésold Ltd. PROJECT: VAQ03715

Suite 1400 - 750 West Pender Street DATE: March 21 1996
VANCOUVER, B.C. YOUR REFERENCE: 6/0854
V6C 2T8

ATTENTION: Dr. Bruce Brown, P. Eng.

PROJECT: Carmacks Copper Project, Concrete Agaregate Assessment
SUBJECT: Relative Density & Absorption of Aggregate (CSA A23.2-6A, 12A)

Sample: Pit run aggregate Source: William’s Creek, Yukon

Coarse

Fine 2.605 - 2.553 2.08 |
NOTES: 1. Average result of two runs for each sample reported here.
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