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WESTERN COFPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

1.1 PROJECT DESCRIFTION

The Carmacks Copper Profect is an open pit copper mine and processing facility
being deveioped by Western Copper Holdings Limited. It 5 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 [acility, process
water ponds, drainage dicches and sedimemt control ponds and miscellansous
structures (o support mining operations.

The project general arrangement is shown on Prawing No. 1784.000,
1.2 SCOPE OF WORK

The preliminary level design for this project provided 2 basis for the evaluation of
potential enviroumental impacts for the Initizl Environmental Evaluation (IEE). As
part of the permitting process, the Regionmal Environmental Review Commitee
{RERC) reviewed the preliminary design 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
aixd hydrogeological data for detailed design and to satisfy permitting requirements.

The site investigation program completed in zarly 1996 has provided a considerable
amount of new data for the project which will be incorporated into the detailed

-1- 1784/1

o Corsnng ks bgarmy June 7, 1996
En%l.r;:ﬂ'! Tl
at [ du Caruce



Knight Piésold Ltd.

COMNSULTIMG EMNGIMEERS

engineering study. The scope of this report is to present the data gathered from
additional geotechnical and hydrogeological site investigation work.

1.3 EREVIQUS 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 berween mid August and mid September 1992, This program examined
the geotechnical and hydrogeclogical 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
mapping., Five standpipe piezometers and two thermiswor 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
geotgchnical and hydrogeological conditions at an altermative heap leach pad sitg,
the water storage dam site, and identified potential material types fer earthworks
construction.  Field work comprised of trench excavations, overburden sampling,
geotechnical drilling and permafrost characterization. Thirteen additional standpipe
piezometers and cne thermistor string installation were completed by Knight
Piésold.

[t is not the purpose of this report to repeat the results frem previcus 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” Kuight Piésold Lid.,
May 1993, Ref No. 178212,

» “Report on Preliminary Design”, Knight Piésold Ltd., May 1, 1955, Ref

No.1783/1.
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. “Western Copper Holdings L., Carmacks Copper Project Inatial
Environmental Evaluation Addendum No. 3, " Hallam Knight Piesold Lid.
Cctober 1995,

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

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

in the following sections.
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2.1  GENERAL

Additional peotechnical and hydropeological site investigation programs wers
carried oot by Knight Piésold between February 9 and March 4, 1994, The site
investigation programs examined the geotechnical and hydrogeclogical 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. |

. Overburden drilling and sampling.

. Bedrock coring.

. Adr rotary drilling.

. Groundwater well installations.
» Thermistor installations.

- In-situ permeability testing.

. Laboratory testing.

The test pit, trench, and drill hole locations from the 1996 figld work are shown on
Drawing 1734.100. 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 laborawory testwork
results are included in Appendix B.

The information obtained from the site investigation programs have provided the

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

A total of seventeen {17) wenches (TR36-1 10 17) were excavated at proposed
project component sites. These included the following:

- Process Plant Site TR96-1 to 5.

. Camp site TR96-6 and 7.
. Crusher site TROS-8 and 9.
» YWaste rock storape area TR96-10 1o 13.
. 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 Car.

*  Excavation of trench.

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

. Permafrost and frost depth characterization.

. Bedrock assessment, where possible.

The trenching program was conducted o investigate the fype and distribution of
surficial materials, evaluate potential borrow sources and evaluate near surface
foundation conditions across the site. Derailed geological logs from the trenching

program are included in Appendix A.
2.3 DRILLING PROGRAM

The drilling program urilized two different drilling techniques for two separate
phases of work. The first phase of drilling used Midnight Sun Drilling’s CME 730
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 (DH%6-2) 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 1784100 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 t¢ hard bedrock.

- Standard Penetration Testing (SPT} and sampling at 1.5m intervals.

. Continue with NQ diamond drilling of bedrock for an additional 10 meters
Or 10 2 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
infaltration.

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
gleven (11) drill holes (BH96-A 1o BHS6-K) were drilled between February 16 and
28, 1996 at the following locations:

. Leach pad site MW96-A to E.
. Waste rock storage area MWSa-F 10 .
- Open pit MWS6-F and K.

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

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

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

ZONE Or to a maximum depth of 9lm.
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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 prowective cover with a cement seal to prevent surface water
infiltration.

. Complete in-sini 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 fush threaded standpipe
piezometers (DHY96 -11, 12, 14, and 16) were installed in drill holes at the process
plant site 1o obtain shzllow groundwater information for foundation design. An
additional eleven {11) oo inch diameter SCH 40 PVC flush threaded standpipe
piezometers {(MWS6-A to K) were installed at the following sites:

. Leach pad MWI5-A 0 E.
. Waste rock storage site MW96-F to .
= Cpen pnt MW96- and K.

The iocation of these standpipe piezometers are shown on Drawing 1784.100. The
installation and completion detzils are provided on the test hole logs, and on
monitoring well completion logs in Appendix A. The monitoring sheets for each
piezometer have zlso been included in Appendix A. The groundwater rmonioring
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 DH95-13
and DH96-15) were instalied in vertical drill holes t¢ a maximum depth of 18.288
meters (0 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 sheers for each thermistor string installed at the site {Th ! to 3} 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.

. Chrganic/Ash Layer.

. Glacioftuvial/Glaciclacusiting Deposits.
. Well Graded Giacial Till.

. Weathered/Decomposed Bedrock.

. Bedrock.

The test pit, trench and drill hole locations are shown on Drawing 1784.100. New
geologic and hydrogeclogical sections have been developed across the site to
incorporate the results from the 1996 geotechnical and hydrogeoiogical site
investigation work and are shown on Drawings 1784101 to 104,

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 presenied in the following sections.

3.2  PROCESS PLANT SITE

Five {5} trenches (TR96 - 1 to 5} were excavated and six (6) geotechnical drill holes
(DHS6-11 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:

. The layer of organics and topsoil ranged in thickness between 150 and 200
mm and the white ash layer varied in thickness from 150 10 300 mm.
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Trench TR96-1 encountered 2,500 mm of glaciofluvial/glaciclacusirine

sediments overlving the dense well graded till.

Granodierite and biotite gneiss bedrock was encourntered in wrenches TR96-4
and TR96-5 at a depth of 5,700 mm and 1.700 mm respectively. At these
depths the D)7 dozer had difficulty ripping the bedrock with a single shank

ripper.

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

Trench TR96-1 encountered an trregular stratified clean sand and gravel
deposit approximately 4 meters thick overlying a sequeﬁce of frozen silty
sand. The frozen soil was classified as ice not visible, but wel] bonded and
was assigned a N, frozen seil designation.

One side of wench TR96-3 encountered approximately 4 meters of the
stratified ¢lean sand and gravel deposit overlying laminated frozen fine sand
and silts. The frozen scil was classified as ice not visible, but well bonded
and was assigned a N, frozen soil designation. On the opposite side of the
trench the stranfied 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 pacallel 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 pravel 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
mun thick overlying granodiorite bedrock. The frost penetration for the
slope extended to a depth of 1,800 mm.
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. Hollow stem aupering confimmed that the depth of frost penetration
generally ranges between |,500 mm and 2,000 mm.

. The depth to bedrock in the drill holes are summarized below:
Diritl hede Depth to Depth o
{DH96- ) | Bedrock Hard’

{meters) Bedrock

{meters)
1t 6.1 6.1
12 4.6 2.1
13 3.8 0.1
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 peological and geotechnical information from the bedrock coring s
summarized in Table 3.1.

3.3 CAMP SITE

Tweo (2) trenches (TRY9G & 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 sie. Detalled descriptions of the material types and near surface

foundation conditions at this site are outiined below:

- The layer of organics and topsoil was approximately 130 mm thick. The
while 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
direcily beneath the ash layer in TR96-6.

" Approximately 500 mm thick of transported decompased weathered
granodiorite was encountered in trenches TR96-6 and TR96-7 at depths 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 granediorite boulders up to 1,500 mm across were

encountered as shallew as 300 mm along a pertion of trench TR96-6.

34 CRUSHER JITE

Twe (2) trenches (TR96 - 8 and 9) were excavated and ane (1) geotechnical bore
hole (DHS6 - 2) was drilled to evaluate the material types and investigate the
foundation ¢onditions at the proposed crusher site. Detailed descriptions of the

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

balow:

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

. Two (1) trenches (TR96-8 and 9) were excavated at the crusher site. TRS6-
9 was an existing rench that was excavated a further 0.5m.

- Trench TR96-8 excavated to a depth of 3,600 mm encouniered a sequence

of silty sand and gravel 1,400 mm thick overlying laminated wet fine sands
and silts.

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

Frost penetration generally extended 10 a depth of 1,500 w0 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 ce
formations and was assigned the V, frozen soil designation.

HEAP LEACH PAD SITE

Four (4) trenches {TR96-14 1o 17) were excavated adjacent to the leach pad site to

assess a potential borrow area for suimble soil liner materials. Five (5) geotechnical
drill holes (MW96-A 10 E) were drilled to confirm bedrock depths and locare the
water table at the propased leach pad site. Detailed descriptions of the material

types and near surface foundation conditions are gutlined 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
by 150 mun thick. Two representative 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 TR96-13-2 (frozen) of the

silty sand and gravel were collected for laboratory testwork.

Trench TR96-16 excavated (o 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_- ¥, frozen soil designation. One bulk sample TR96-16-1-BS of this
siley sand and gravel was collected for laboratory testwork.

Trench TR96-17 exposed a layer of laminated rusty fine sand 670 mm thick
overlying a sequence of orgamc silts with grey siley 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 irench
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- ¥, fi'uzen 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 1o E are summarized below:

Drill hele | Depth to
(MW398- ) Bedrock
(melers)
A 52
B 6.1
C 24.4
D 27.2
E 5.0
- 14 - 178471
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3.6

WASTE ROCK STORAGE AREA

Four {4) wrenches (TR96-10 to 13) were excavated and four (4) hydrogeological
drill holes (MWO6-F 1o I) were drilled to evaluate the material rypes, 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 TRS96-10 was excavated to a depth of 2,500 mm and exposed 300
mum of organics/topscil overlying 300 mm of the white ash. Directly below
the white ash was a thin veneer of frozen organic silt approximately 50 to
150 mun thick, A silty sand and gravel was encountered at a depth of
approximately 600 mm and exposed with the dozer to 2 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 seil was classified as ice not
visibie, but well bonded and was assigned a N, frozen soil designation. One
sample TR96-10-1 from this silty sand and gravel was collected for
iaboratory testwork. '

Trench TR96-11 excavawed o a depth of 3,350 mumn exposed 150 mm of
organics/lopsoil 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 1.500 mm. Three representative
disturbed samples TR96-11-1 (frozen), TR96-11-2 {unfrozen), and TR96-
11-3 (unfrozen} from fing grained soils wers eollected for  laboratory
testwork.

Trench TR26-12 exposed 300 mm of organics/topsoil overlying 300 mm of
the white ash. Directly below the white ash was a frozen crganic silt layer
approximately 400 mm, A frozen silty sand and pravel conmtaining small
silt lenses was encountered at a depth of approximately 1,000 mun and
exposed with the dozer to a depth of 2,440 mm. Permafrost encountered in

-15- 178441
LI LEL S

al Corsadhmng C05 Irgengurs: June -"r- 1996
Ergesaes Corrsaes

ot Cangds tu Lanxds



Knight Piésoid Lid.

COMSULTING ENGINEERS

this trench was alsp very hard to rip. The frozen scil was classified as
visible ic¢e less than 25.4 mm thick containing random or irregular ice
lenses up to 2 mm thick and was assigned the V_ frozen s0il designation.
One sample TR96-12-1-BS from this silty sand and gravel was ¢ollected for
laboratory testwork.

. Trench TRY96-13 exposed 300 mm of organics/topsoil oﬁrlying 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 ar
a depth of approximaiely 1,000 mum and exposed with the dozer to a depth
of 2,000 mm, Permafrost encountered in this trench was also very hard 1o
rip. The frozen scil was classified as visible ice less than 25.4 mm thick
containing ice inclusions, distinctly oriented ice formations up o 2 mm
thick spaced at 5 mm intervais 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 iaboratory
testwork.

. Drill hole (MWO6-F) encountered a water beaﬁng zonie at a depth of 54.9m
in a coarseé sand deposit and was extended to a depth of 64.3 melers to

complete the interval for the groundwater monitoring well,

. Three of the drill holes (MW96-G, H, and [) 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
[ 442
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4.1  GENERAL

Previous site investigation work at the Carmacks Copper project indicated that the
site was characterized by a deep groundwater flow systern. 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 waiter leveis 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(DHS6-11, 12, 14, and 15} ﬂlstailed at the process
plant site are summarized in Table 4.1. The two inch diameter groundwater
menitoring wellstMW96-A to K) installed at the leach pad, waste rock storage site
and open pit sites are summarized in Table 4.2, Afier 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 & 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 systern within
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bedrock in which groundwater is recharged ar higher elevations in the upland areas
and flows toward the valleys at lower elevations. The groundwatet 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 i the development of perched water tables, however, these are isolated and
ar¢ discontinucus. In addition, miner 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 inhibitong
infiloation in some areas thereby significantly reducing recharge resuliing in the
overall depressien of the regiconal 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 monitering piezometers, and subsequent mdnitnring of the static warter
levels which are snmmarized in Table 4.2. The hydrogeclogic conditions are
shown on the geologic sections on Drawings 1784.101 o 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 standpipe piezometers resulted in permeability values ranging
berween 7 x 10 cm/s and 2 x 10°%cry's.

The groundwater rable 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 dnilled
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 driil 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.
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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 107 cr/s and 4 x 107 em/s. Falling head permeability tests conducted
within the coarse sand completion zong interval of the standpipe piezometer resulted
in permeability value of 2 x 107 cmy's.

The depth to the groundwater table in the vicigity of the open pit exceeds 91 meters
as a result of water level monitoring in drill holes MWS6-T and K .

19 - 1784/1

LECLS L Aot

td Conguthesg oad Ny aeepers- Jupe 7, 1996
Ergrisdrs Consals

ol Canacs cu Canada



Knight Piésold Lid,

COMNSULTMG ENGIMEERS

5.1  GENERAL

As previously reported the project site is located in the discomtinuous permafrost
zone corresponding 1o an area berween the 0°C and -10°C mean annual air
temperature isotherms. The site mean annual air temperawre 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 nvestigation 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 temperahire as a
function of depth. Thermistor Th-3 was installed in 1995 along the alignment of
the leach pad confining embankment and thermistors Th-4, and Th-5 were installed
at the process plant site in 1996, The locations of the thergistors are shown on
pian 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.
3.2 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 thenmistors have
been installed in areas where the surface has been stripped tw minecal soil, Ground
temperature envelopes or “trumpet curves” have been prepared for thermistors Th-1
to 5 which are shown on Figures 5.1 through 5.3 respectively as temperanire versus
depth. These figures illustrate the periodic ground terperature 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. Thermistars Th-1 and Th-2 lecaed on a north and south facing slopes
respectively indicaie that the active layer is approximately 5 meters thick.

Temperaure measurernents for thermisior Th-3 installed during the 1995 site
investigation program are Wwidespread and suggest that this thermistor has
malfuncrioned. 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 con representative samples of soil {overburden
and weathered/decomposed bedrock), bedrock, geosymthetics, and concrete
aggregate to characierize 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 rouline tests

and procedures specified by Knight Piésold Lid.
This section describes the testwork periormed and swinmarizes the results obtained.
6.2  S0ILS

Laboratory testwork carried out on overburden and weaﬂl;:radfﬂecomp{}sed vedrock

soil samples has been summarized below:

. Natural moismre content - 48 samples.

- Atterberg Limits - 19 samples.

- {3rain size distributions - 34 samples.

- Modified Proctor compaction - 6 samples.

. CU multistage triaxial shear - 5 samples.

. Direct shear - 2 samples.

g Time Censolidation - 3 samples.

. Permeability - Flexible wall method - 5 samples.

results summarized in Table 6.2, Detailed laboratory test results have been included
in Appendix A,
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{rain size dismbutions have been categorised and summarized onto the following
summary sheets:

» Figure 6.1 Gradation Summary Of Suitable Soil Liner Material.
= Figure 6.2  Gradatien Summary Of Fine Grained Soils.
. 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 TRB6-1-2, 11-3,
and 12-1 were prepared at natural moisture content. Samples TR26-16-1, and 17
were prepared to at least 95% Modified Proctor maximum dry density with targeted
meisture contents in the range of 0 to +4%. Samples TR96-1-2, 16-1, and 17 were
sheared at specified confining pressures of 250, 500, and 1,.(100 kPa. Samples
TR96-11-3, and 12-1 were sheared at specified confining pressures of 300, 1,000,
and 2,000 kPa.

Consolidation testing was carried out on remolded dismurbed specimen resulting in
conservative lower bound values since the stress history of the specific sol 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 0 to
+4%.

Flexible wall permeability test were carried out on samples TR96-1-2, 11-3, and
12-1 prepared at natural moistre 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 44%. 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 (I5) and the estimated uniaxial compressive strength from the point load
testing are summarized in Table 6.3. The rock strength designation for both the

granodicrite 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 scil liner were 13° and 27° respectively. The test results are
presented in Appendix B2,

6.5 CONCRET REGA

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

. Sieve Analysis.
* Organic Impurities.
* Petrographic Examination.

. 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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FUOBDAT AL VASTEDATAVFALLHED XLS APy 025
Hole Permeabilicy Completion | Test
MNumber zone Interval

(cmfs) {rm)
MWos.A1' 3 SOE0E Brdrack 1.4
MWOG- A 2. B0 Bedrock 8.3
MWo6-B 2.B0E-05 Bedrock 1£.0
MW Mo reading” Bedrock &7
MWHS-T &, 50E-05 Bedrock 9.5
MWIE-E 3.90E-06 Bedrock 15.2
MWIE-F 1.80E-0% Coarse sand 4.4
MW96-G 3 40E-0% Bedrock 14.0
MWS5-H 3 50E0s Bedrock 15.4
MWEs-] 2. IDE-M Bediock 5.2
MWS5-] Dry well Bedrock 1.9
MWK Dry well Bedrock 128

Aasariatgn
of Conauthng
Ersenmara

el Canadg

1. Permeability estimared from extension of data from falling head test.

2, Groundwarer slushy. unable o get accurals water depth readings.

1 Wells reported a5 dry were 30 a5 of Feb. 29, 1996,
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KNIGHT PIESOLDC LTD.
CONSULTING EMGINEERS

GROUNDWATER MONITORING WELL

COMPLETION DETAILS

PROJECT. _Carmaocks Copper Project

| LOCATION: Process Flant Sife

PROJECT NOC: 1784
HOLE NO: DHI6—1717
GROUND ELEV: 7668 m

Srale =l

AR FLE 1 M RELAGL

Stesf proteciive cosing

Cement cop

o —— 1" (254 em) Dio. Sch. 40
solid PYE riser (flush
recded)

| o 6" (1524 cm) D¥a. holow
stem guger hole

Haja backfiied wilh drif
cutfings

o\ 2.98" (7.57 em) Dio. NG

core hole

Hentorrte chip seol

Siica sond (F10-20 grods)

" (254 em) Dio. Sch 40
FH:‘ screen (Tlush threaded)

N: 28929 E: ..3'0.?..3’_0_
COMPLETION DATEL: Feb. 14 7996
Stckup
= aJ m\qr
 ERNZ S 7t ﬂgﬁj” O SR
G' L&) .
. ol v
. 2 o "
Q‘ " 'lo-
. " o .é
‘&" [+ IR 0.‘
2 .
5 . .0
b v "
g o _D+ D,
5 o . Q.
= -
& e . o
k) " .
o . o
% . .
gl o, " 2,
O A -
Lo "o
°o,° 0.
St o
o] ',
t .. 0 o,
™ 5.-; L 1.
Y
“~ :
- 0
W -
a7 — b
Y
i
|
38
% v iy well fo baftom
5 3 (Feb 21/986)
H
8 v
10.06 — =
yp '
v s
PR 12250 — 1.
A "
™ t02 — =
] AT
152 EGH 1524 — l=—

S ——— Hole sfoughed




CAD FRE: | 121 rind acadr Ja T

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROJECT: _Carmacks Copper FProject PROJECT NO: 1 784
LOCATION; Process Flaont Site HOLE NG: DHQ_S-— 12
N:_ 299573 E:_J0267 y
COMPLETION DATE: feb. 13, 1996 GROUND ELEV:__ 769 m
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KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROJIECT: _Lermacks Copper FProject PROJECT NO: 1784
LOCATION: Process Plont_ Site .
N: 29964 E:_J0239 HOLE NO: DHS6—-14
COMPLETION DATE: feb._ 10 7996 GROUND ELEV: 768 _m
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KNIGHT PIESQOLD LTO.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROQUECT: Lormacks Copper Project

PROJECT NO: 1784

LOCATION; Process PFlonf Site

N:_ 729982 E._ 30247

COMPLETION DATE: Feb. 12_ 1996

HOLE NO: LHIE—T15

GROUND ELEV:__ 769 m
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KNIGHT FIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROJECT: Carmocks Copper Prosect PROJECT NO: 1784
LOCATION: freap Leagch Fod Site HOLE NO: WIE A
N: 30755 E: 29835 '
COMPLETION DATE: feb. 17, 1996 GROUND ELEV: 867 m
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KNIGHT PIESOLD LTD, GROUNDWATER MONITORING WELL

Fet g Sl b Il ey - T

CONSULTING EMGIMEERS CON]PLETION DETMLS
PSEJ:TECT: garmacks C‘apggjrsﬁrq;bcf PROJECT NO: ] 784
L ION: Heap {each Fo ite _ N
N:_J0470 _ €:_29974 HOLE NO: MRS6 -4
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KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL
COMPLETION DETAILS

COMSULTING ENMCINEERS

PROJECT: _Carmacks Copper Project

LOCATION: Heapn leoch FPod Site

N:_J0094 £ JO0382
COMPLETION DATE: feb. 26, 7996

PROJECT NO: 1784
HOLE NO: MWI6-C
GROUND ELEV: /55 m

SHipkup

= 34& m_

& Depth O
YT

Sity sond ong grovel
+
o

t P
=22

Jo 48 —
Wolter jovel 40 30

(Fab. 29/96) _ X

s

Stest protective casing

Cemen! cop

] 0
|
co| | l——— 2" (5.08 em) Dia. Sch. 40
£ = sofid PVE riser {flush
DRI threaded)
Lo [+
F o role— 7 3% (1873 em) Dia. hote
a . + *
. + Dl -
o V-
T .‘+ - " '
+1 | o #ote tacktived with driv
o . e ngS
s : . +
rof |-°
T I
il By End of casing
o fod ¥

N5 12" {1397 cm) Diz. hote

| o Bentonite chip seot

e ————— Sibica sond (F10-20 grade)

| ————— 7" (5.08 cm) Dia. Seh. 40
PV sereen (flush threodad)

o

+

o |.

H-l &

N ,

§ -H

$ 4 [

ﬂ --

JE.QJ-—E‘ %’

4378 — ) =

46.9¢ — [

1 ET
49.49 FOH 49.99 —

NTS
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KNIGHT PIESOLD LTD.

CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROJECT: Cormacks Copper FProject

LOCATION; Heap Leoch Pod Site

N: 28875

E: 30605

COMPLETION DATE: _feb. 27 7996

PROJECT NO: 7784
HOLE NO: MWGE-—-D
GROUND ELEV: s17

Sl ond sond ]
some gravel |

)

5 and sond

Bt and sond
some grgvef

St and sond

{oose
Hedrock

]

Badrock

LIS

Jf

152

220

273

Jo5

43 43

Waiar tavel: 1230
(Febn, 29/56) _ % |

Seckup
= QI m

4

& ﬂfpjh & SR

Steel protective cusing

Camen! cop

- * o.
|+
] . _
.0 S 2" (5.08 om} Dig. Sch 40
i =] safid PVC riger {flush
e gy threadad)
o |
4;',, ol 7 38" (1875 ) Do, nole
'4-. +-..
o |2
O '_E...
+ 1. “J Hole bockfilled with drif
Yo . cutlings
S L
]
+‘1. -' -
I s Eng of cosing
+. . i
3048 — 5 [
o' 0
1 o
B T
D Ll
-i: Dr/—’— 8 LA2" (1387 cm) Dda. hote
+
o
S
=] ‘,,
28.65 — iy . )
E § | o Benlonite chip seol
3170 —H B
|y ———— Silicar sond (F10-20 grede)
I5.10 — -: 1
L3d ———— 27 (5.08 cm) Dio. Sch 40
T AV screen (flush threoded)
EOH 4115 — 5
NTS
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KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

FPROJECT NO: 1784
HOLE NO: MWGE—E
GROUND ELEV: 837 m

PROJECT: _Carmacks Copper Project
LOCATION: Hego [each %ad Site
N:_J0300 E: 29827
COMPLETION DATE: Ffeb, 1/ 7996
Stickup
= 345 mr
4
sigy sawp § SRY 0 O ¢ TR
same grovefy 70 + L
M=y 29-%9 -
-+
‘o
4
Q.
- H
o -
i+'
‘o
| |
+.| |c
x zor—’ °
E L]
E .
Q H :
g |+
o |.
Walter fevel 5330 TH I
(Fev. 29/96) X |-
ERD
4[4
72.5¢ — E
76.20 — §4
8839 — |-
' g1.44 91,44 —

4 T'o\. e

. ox N
-c't\'+-:-0.-

Steed profective cosing

Cament cap

| ——— 2" (308 cm) Dig. Sch. 40
sobd P riser (Fush
threaded)

| g 7 247 (1873 em) Dio. hole

Hale backiied with grill
cedlings

~— End o casing

| & 1F" (1387 cm) [¥a. hole

| o Henlorite chip seo!

o ———— Sitica sond (F10-20 grods)

2 I 2" (508 c¢m) Dia. Sch. 40

PV sereen (Hush threoded)
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KNIGHT PIESOLD LTOD,
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

FROJECT: Carmacks Copper Froject

LOCATION: Heagp Leach FPad Site

PROJECT NO: 1 /84
HOLE NO: MI¥G6—F
GRQUND ELEV: /85 m

N: 31745 E- 30185
COMPLETION DATE: Feb. 20, 1996
Stickun

= 35 m

TSR 9 Pertn O o]
b o =, {rm) .
PR « - .
=i e .. .
Vi A - +
el Toy cof |3
N S + . A+ [.e
1 o+ @7 N B E
ST ol L+
+ - 't:: l"
- + +
‘€ 1.2
[ R > |;°
Ho -
9 + T o - +
=+ 4 L
(W + . N e
3 R Watar fevel: 71340 - +"’]
+ .- (Feb. 29,96} X 1. 11 o
+ + +::; +
. _+_“ :
457 ' .-
Gravel {J—%DGC’ 2 *. |o"
i — 48,0 . ..
y +-+ ol [+
g + * !-.' :+
S e N
u -+ - N
Iy . . .
3| o+ o IF.
b, -t . - G .
. +
ﬁ + o ". N
« o +
t -+ -
| T 54.9 -
| .- . 56.69 —
E ..... 529;_ i n.|
i LT A O
SR P
{J t'l'. o '.“.“
. 5944 — |
- . W . :'-.-l.l';-_'
1 SET
5248 EOH 62 48 —— = !

A\

Stes! proteclive cosing

Comenl cop

| 2" {508 o) Dva. Sch 40
sokd PV riser (flush
threaded)

| o 7 34" (1872 o) Do, hole

Hole bockfidled wilth drdf
cutlings

Hentonide chip seof

| —————— Sitica sond (F10-20 grods)

2 R08 em) Dia Seh 40
PVC screen (Fush thregded)

NTS
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CAD FEL: | VAN FXCy .

KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GCROUNDWATER MONITORING WELL

COMPLETION DETAILS

PROJUECT: Lormocks Copper Project

PROJECT NO: 1784

LOCATION: Waste Rock Storoge Arec

N: 37404 E: 31377

COMPLETION DATE: Ffeb. 22 7986

HOLE NO: MW3GE -/

GROUND ELEV: 715 m

Stickup
= g4 m

] . .
I SRS

Steel profective cosing

fement cop

+ o+ m} .
Lo -
OGN NER 2" (5.08 cm) Oia. Sch. 40
-t ol 10— . . .
tae 4 = sofid PVC riser {fiush
T o+ N B threaded)
S I +
g\ D.. !-'D+ r o -: +
R SiE
5 Lt .| “ :
. 4 o o7 4 (1873 em) Dio. hote
3 .G Waler foval 1850 | .
3 S (rev. 29/96) X __fF.
N e+ o
= Pt e |7
v 5.0 RN # fied with orit
: g + ._*___..--"‘"_' afe_ backiified wi '
+ . _ ced lurg s
L-@- +
o 2
- + '

'@

- .’ .

O Lt £nd of casing
e

F4.70 —
0“ e
ke
o
H| O - .
. 5 1727 (1197 em) Dio. hole
3
"‘- .
3 ;
oy .
e
4724 — | , _
% Henfgnite chip seal
49.65 — F
Siica sand [(F10-20 grode)
5182 — — .
VA 2° (508 em) Dig. Sch. 40
T PVE screen (Flush threoded)
! 50.86 EOH 54,86 — LE
NIS
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KNIGHT PIESOLD LTD.
CONSULTIMG ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROJECT: Cormack er PFProject

LOCATION: Wasfe Rock Sloroge Areo

PROJECT NO:; 1784
HOLE NO: MWeE—-G
GROUND ELEV: 277

cat Fed A e,

N: _JI347 E: 30655
COMPLETION DATE: Feb. 26, 1996
Stickup

= QJF m

-

24.38 —

Waler level 4520
(Feb. 29.96) _3

Hedrock

BN G/ S
+ -+
RE L
=] - -
. +_D_ . O
. s -F-
l“- -
5. o. % -
) - 4+ .
5 Lo + .
E ++¢ Q
o (=R -
\:..:" . L] + D’l
ey .
La . o -
Q- +
4 o
- “G‘ -
o ‘o
¥ L. +'.
BRI .o
+.

5578 — k&
60.66 — B

FEEF— T

£ 7468 — =

74.68

Seel protective casing

Cament cop

+

| ———— 2" (5,08 cm) Dia. Sch. 40
salid PVC riser {Flush
¢hreaded)

.. '-l"l-f:+c\'.. - )

ol 7 34" (18.7F em) Oio. hole

.-
o,
'- + a ¥ L1
. Holfe backfitled with ol
- .
cultings
+- 7
=)

+ End of casmg
o ) __ ¥

N5 1/2" {1357 om)} D¥o. hole

| o Fentonife chip sea!

| ————— Silico sond (F10-20 grade)

i ———— 2" (508 em) Do Seh 40
. PVC screen (flush threaded)




KNIGHT PIESQLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROJECT: _Carmocks Copper Project
LOCATION: Waste Kock Storgge Areg
JI67C E:_J09/75
COMPLETION DATE: Feb. 29 1596

N:

PRQJECT NO: 1784
HOLE NO: MWI6—-H
GROUND ELEV: 738 m

W niply [m)

£ R 1A

Stickup
= ﬁ,j Frr)

\:r

Steel prolactive cosicg

Lfement ogp

| ———— 2" {508 o) Dra. Sch. 40
sald PV riser (Hush
threoded)

| 7 34" (18.7F cm) Dio. hole

| Hole backiied with drilt
ciuttings

Hentonife chip segf

N R
¥ oo m) oll [lo]
- [
Q . . .
.- 5. .o _,..-'
L] # )
B er+ st B
S| o0l o| [H
B - .+c; Waler fevel: 15.90 |~ Tl
5 o (Fev. 29/96) ¥ _ [T -|_|-
i) + o’ S
§ S '-I- -
2 - - o
2 - r o I2-
@G . RN
o .9, + 1
+ - - ¥ anit]
.0 - A I
: Y I
o J& 10— g
.
S (1= (1 J9.62 — I3 Y
42.67 — L5l [
§ 5
5
3
.3
5212 — |2
1 N
5517 EOH 74,68 — -
NTS

J—Ena’ of casing

| g 5 1727 (13837 cm) Dic. hole

o Siica sand (F10-20 grode)

2¥ (5,08 cm) Dia. Sch. 40
PUE soreen (Hush threoded)
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KNIGHT PIESOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL
COMPLETION DETAILS

PROJECT: _Carmacks Copper Project

LOCATION: Open Fit

N:_J0935

E: 30330

COMPLETION DATE: feb. 26 1996

PROJECT NQO: [ 784

HOLE NO: MWGE—J

GROUND ELEV:__&486 m

Sangd ond
gravel some § KL, g Dfpm ¢ R Z .
sitt ! 9+!o m) Ll B LA
ok e 2f N
roken e

bedrock | :‘6‘?’- c:;' o .
=27 T b

-t -
c.' Q-
]+
t'oq. -o-
o |
'. | +i.‘i
e,
I‘l. ..G
O e
4t
'::; "0

LI O

- O

700 — 5[ 15

3 il

3 .

3 N

aQ nian

- =

F .

ol |

NEE

o |

7&4&—-E g

7i5¢ — [ P

87.48 — [1=;

| 90.53 ~— Mo

g1 44 FOH 9144 — L

Stickup
= .55 m

\:1

Stesl protective casing

Cemend cop

| — 2" (508 em) Do Sch. 40
sofid PVC risar (flush
{hreaded)

|y 7 3/8" (18.73 ) Dio. hole

Hole bockfiled with ol
cuttings

IR _[-End of cosing

| o 5 12" (1387 em) Dio. hole

| Bentonite chip seal

(| Siica sond (F10-20 grode)

2° (508 cm) Oic. Sch. 40

PVC screen (flush threoded)

| Broken PVC places

NTS

- Ory weli (Feb. 26/96)




KNIGHT PIESQOLD LTD.
CONSULTING ENGINEERS

GROUNDWATER MONITORING WELL

COMPLETION DETAILS

PROJECT: Carmacks Copper Project

LOCATION: Oben it

N:__J05715

E:

JO545

COMPLETION DATE: feb, 25 1996

FROJECT NO: 1784
HOLE NO: MWIE—K
GROUND ELEV:__ 542 m

Sond gnd

grovel some | NN
St T Q40
Wegthereq § viEZhIi
bedrock 1 :j‘;y—
=il

P

$

un)

H2.95

Strokup
= 03 m

A0 —

.80 —

80.20 — B

89.92 — I

FOH 82.86 — =

R |
= '*:m-.+'ﬂ+ a

nTIH‘”IHI

Steed proteclive cosing

Cemen! cap

| o 2" (5,08 ¢} o Sch 40
saiid PV riser {flush
freadad)

| e 7 /8" (18.73 cm) Dia. hole

Hole backfited witfsr drilf
cuttings

+ End of casing
Se

|5 172" (1397 cm) Dio. hote

| o ——— Benionile chip sedf

o Sico sand (F10-20 grods)

o ————— 7" (508 cm) Dia. Sch. 40

AVC screen (flush Hhreaded)

NTS

1, Ory welt (Feb. 29/96)




Knight Piésold Ltd.

COMIULTING EMGIMEERS

APPENDIX A4
PIEZOMETER RECORD SHEETS

DHY-11, 12, 14, 15
MW96-A TO K

Axiccnlon Assatdian

ol Canmuhrg 383 [rgiuera-
Er%mrs Conddnkh

ol Cansde du Canmda



Knight Piesold Lid PIEZOMETER RECORD SHEET

COMEULTING ENGINEERS

W bl N A 0
CARMACKS COPPER FROJECT
PIEZOMETER MUMBER i BH%s-11
PIEFOMETER LOCATION PROCESS PLANT SITE
SURVEY LOCATION (m} 29929 N J0XI0E
GROLMND ELEVATION {m) 766
DATE OF TNSTALLATION 14-Feb-86
TOP OF WELL COMPLETICN TNTERYAL {m} 1.1
BOTIOM OF WELL COMPLETION INTERVAL {m) 152
WELL COMPLETION IMTERVAL {m} 52
PIEZOMETER STICKUP ABRDVE GROUND fm) 0.3
SIZE OF FIEZOMETER ! inch {2.54 cm) diameter SCH 40 PVC
HFEZOMETER REATHNGS AND STATUS
JDEDAT A | TN SITERATAPIEZLANPIEZDS, KILS . 696 454
DATE TIME DEPTH 70 WATER FROM WATER COMMENTS
TOP OF PYC ELEVATION
{feel) I {mielcra) [mebe o)
15-Feb-54 | 2:10PM 49.5 15.1 751.2 Mo groundwater was intzrsected.
|p6-Feb=% 4.0 P Dw The water level measurements were
17-Feb-96 | 9:30 AM % menitoring dritling induced water.
19-Feb-96 | 8:30 AM DW |
20-Feb-96 | 2:30 PM DWW DWW =DRY WELL
21-Fel-96 | 1100 AM oW




Knight Piesold Lid PIEZOMETER RECORD SHEET

CONSULTING TNCINEERS

WESTERN COPPER MOLDINGS LIMITED
CARMACKS COFPER PROJECT
FEZOMETER MUMBER, DHG6-12
PIEZOMETER LOCATION ' PROCESS PLANT SITE
SURVEY LOCATION {m) 29953 W 30267 E
GROLRD ELEVATION (m) THY
DATE OF INSTALLATION 13-Feb-96
TOP OF WELL COMPLETION INTERVAL fm) 14.3
BOTTOM OF WELL COMPLETION ENTERYAL {m} 18.4
WELL COMPLETION INTERVAL (m) 4.1
PIEZOMETER, STICK.UP ABOVE GROUND {m} 03
SIZE OF PIEZOMETER ! inch {2.54 cm) diameter SCH 40 PYC
PIEZOMETER READINGS AND STATUS
PN DATA | TR ST E DA TAFIET DM PIET OF X LS. o Jdetpr 034
DATE TIME DEFTH TO WATER FROM WATER COMMENTS i
TOF OF PYC ELEYATION

L Feel) {melar) {metery)

14-Feb-36 Dw DW =DREY WELL

| 5-Feb-9& Dw

1 6-Feb-95 DWW

17-Feb-R26 ' DW

19-Feb-9% DwW

20-Feb-90 DwW

21-Feb-24 DW




Knight Piesold Ltd. PIEZOMETER RECORD SHEET

CONMAULTING EXCINEERS

W i
CARMACKS COPPER PROJFLT
PIEZOMETER NLRIBER DHY5-14
FIEZOMETER LOCATION ' PROCESS PLANT SITE
SURVEY LOCATION {m) 20964 M 023G E
QROUND ELEVATION (m) T68
DATE OF MNETALLATION 10-Feb-94
TOP OF WELL COMPLETION INTERVAL () 9.5
BOTTOM OF WELL COMPLETION INTERVAL (m} 14,3
WELL COMPLETION INTERVAL {m) 49
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SLIE OF MEFOMETER | inch {2.54 cm) dizmeter SCH 40 PV
PIEZOMETER READINGS AND STATUS
L08R BAT AL 1 SITEDATAI I E2OM MEZCS HLS _ _ _ . I6-Apr-d 1:54
DATE TIME UEETH TO WATER FROM | WATER COMMENTS
TOF OF PVE ELEVATION
" (fieet} {meters) {meters!
e
11-Feb-96 | 5:30PM 154 5.0 1633 Mo proundwater was intersected.
12-Feb96 | 230 PM 174 5.3 TEID The water lavel measuraments wers
13-Feb-95 | 630 PM 17.1 .2 1435.1 mgnitgring drilling induced water.
14-Feb-94 | - 300 PM 174 35 TalB
| 5-Feb-95 | 2:30 PM 18.7 57 7625
1B-Feb-98 | 30 AM 20.7 6.3 762.0
19-Feb-96 | 530 AM A £.4 Tal.7
20-Feb-94 | 2:30 PM 2.6 £.9 Tel.4
21-Feb-95 | L1:D0 AM 34 12 Tall |
22-Feb-94 | 11:00 AM 4.0 7.3 TaLG |

23-Feb-94 [ 11.00 AM 24.0 1.3 761.0 |




Knight Plesold Lid, PIEZOMETER RECORD SHEET

CONSULTING TNGNIERS
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
FIEZOMETER MUMBER. . DH%6-15
FIEZOMETER LOCATION PROCESS PLAMT SITE
SURNYEY LOCATION (m) 29982 W 30241 E
GROUND ELEYATION {m) T62
DATE OF INSTALLATION 12-Feb-96
TOP OF WELL COMPLETION INTERVAL {m) 12.5
BOTIOM OF WELL COMPLETION [NTERVAL {m)} 16.%
WELL COMPLETION INTERYAL {m) 4.3
PIEZOMETEFR, STICKUP ABDVE SROUND () 0.3
SiZE OF PIEZOMETER 1 ingh {2 54 cm) diameter SCH 40 PV
PIEZOMETER READINGS ARD STATUS _
TR DAT AT ST EDATAPIEZ DM PIEDDS XL _ - Apr B:1a
DATE TIME BEFTH TO WATER FROM WATER | COMMENTS
TOF OF PYC ELEVATION
_ {Tietera) {meters)
13-Feb-96 | 6:30 EM 35.1 10.7 758.6 No groundwater was intersected.
14-Feb-94 | 3:.00 PM 1.2 11.4 758.0 The water tevel measursments were
15-Feb-9% | 2:30 PM . 381 11.5 T57.7 rr:r.mitnring drilling induced water,
16-Feb-98 | 4:00 P 4114 13.1 7562 .
|8-Feb-96 | 930 AM 413 13.2 T56.1
19-Feb-96 | 8:30 AM 443 135 7358
20-Feb-96 | 2:30 PM 156 13.% 7554
21-Feb-96 | 11:00 AM {59 14.3 T550
23-Feb-96 | 1]:00 AM 649 14.3 oS0




Knight Piesold Ltd, PIEZOMETER RECORD SHEET

EONSULTENG ENCLNEERS

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
PIEXOMETER NLIWMBER - MWOGE-4 1
MEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION {m) JO7E5 ™ 29835 E
GROUND ELEVATION {m) 261
DATE OF INSTALLATION ) 17-Feb-25
TGP GF WELL COMPLETION INTERYAL fm} 44
BOTTOM OF WELL COMPLETION INTERVAL (m} 457
WELL COMPLETION RITERVAL () 11.3
PIEZOMETER STICKUR ABOVE GRCAUND (m) .6
S1ZE OF PIEZOMETER 2 inch (508 cm) diameter SCH 40 PYVC
BIEZOMETER READINGS AND STATUS
1 IORRE AT | PMOS T EDA TAVPIEZOMPFEZDS. XS 29-Agw -k L1494
— e N
DATE TiME DEFTH TO WATER FROM WATER COMMENTS
TOFP GF PVC ELEVATION
(fieet) [meters) (meiery}

18-Feh-95 | 00 AM Dw DW = Dry Well

19-Feb-95 | 9400 AM DW

20-Feb-96 | 2:00 PM DwW

21-Feh-9% | 11:00 AM D

23-Feb-96 | L1006 AM DWW

27-Feb-96 | A0 PM DWw

29-Feb-26 | 3:00 PM Dw

IMar-96 | 11230 AM 149.6 454 B156.2




Kright Piesold Lud. PIEZOMETER RECORD SHEET

CONSULTING ENCINEERS

CARMACKS COPPER PROJECT
PIEZOMETER NUMBER - MW2E-A2
PIEZOMETER LOCATION HEAF LEACH PAD SITE
SURVEY LOCATION {m) JOTSS N 29835 E
GROUND ELEVATION {m) a5l
DATE OF TNSTALLATION 17-Feb-96
TOP QOF WELL COMPLETION INTERYAL (i) 8.7
BOTTOM OF WELL COMPLETION INTERVAL (m) ql.4
WELL COMPLETION INTERVAL {m) 9.7
FIEZOMETER STICKLF ABOVE GROUMND (m) 0.6
SLZE OF PIEZOMETER, 2 inch (5.08cm) diameter SCH 40 PYC
PIEZOMETER READINGS AND STATUS
IJORRDAY ALY STEDAT AP ETOMUHELDS XLS A 13:22
— — ——— —T
DATE TIME DEFTH TO WATER EROM WATER COBMMENTS
TOP OF PYC ELEVATION
(fext) {meters) (meters} |

18-Feb-946 | 9-00 AM L DW = Dry Well

19-Feb-96 1 9:00 AM 218.5 B& 5 750

20-Feb-94 | 2:00 PM 1549 94 i02.2

21-Feb-94 | 11:00 AM 198.2 60.4 EQL.2

23-Feb-94 | 11:00 AM 1982 604 Q1.2

21-Feb-96 | 6:00 PM 198.8 &6 B0L.0

29-Feb-9% | 3:00 PM 198.8 5048 8010

Maros | 1100 AM 193.8 805 801.0




Knight Plesold Ltd PIEZOMETER RECORD SHEET

COMSELTING E+GIHERRS

CARMACKS COPPFER PROFECT
BIEZCMETER NUMBER . MW56-B
PFIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m) I0470 N 29974 E
GROUND ELEVATION (m) B33
DATE OF INSTALLATION 18-Feb-86
TOF QF WELL COMPLETION INTERYAL fm) 754
BOTTOM OF WELL COMPLETION INTERVAL (m} {4
WELL COMPLETION INTERVAL (m} 18.0
FIEZOMETER STICKLUR ABOVE GROUND {m} 0.3
SIZE OF PIEZOMETER 2 inch (5.08cm) diameter SCH 44 PYC

PIEZOMETER READINGS AND STATUS

3RO TAL) B TEDATANTEZOM M ELDE. X5 Hoaprf 1134
DATE TIME DEFTH TO WATER FROM WATER COMMENTS

TOP OF PYC ELEVATION

(feel) {meetery) {meters)
19-Feb-95 | 9:30 AM 144.4 44.0 789.3
20-Feb-96 | 2:00 PM 135.% 41.3 792.0
23-Feb-09& | 11:00 Ah 135.5 41.3 792.0
27-Feb-95 | 11:00 AM 136.2 41.5 791.5
28-Feb-96 | 3:10 AM 136.5 41.6 791.7
3-bar-36 | 12:00 PM 136.5 41.6 791.7




Knight Piesold Lrd
CANSELYING [NCINETRS

PIEZOMETER RECORD SHEET

FIEZOMETER NUMBER
PIEFOMETER LOCATION
SURYEY LOCATION (m)
GROLMD ELEVATION (m)
DATE OF RSTALLATION
TOP OF WELL COMPLETION INTERVAL {m)
BOTTOM OF WELL COMPLETION INTERVAL {m)
WELL COMPLETION ENTERVAL (m)
PIEZOMETER STICKUF ABOVE GROUND {m)
SIZE OF PIEZOMETER

MWo5-C

HEAP LEACH PAD 3ITE

30095 W 30385 E

155

26-Feb-96

433

30.0

&.7

2.4

2 inch {5 08cm) diameter SCH 40 PYC

PIEZOMETER READMINGS AND STATUS

FAJOE AT AL SSIT EDA T EZOMM EXOS LY
—

Thoaprod 180

DATE TIME DEFTH TO WATER FROM WATER COMMENTS
TOFP GF PVC ELEVATION
[ (feet) | metery) {meters)
- - .
“ 27-Feb-956 | 100 PM 131.9 40.2 715.2
20-Feb-04 | 2:10 DM 132.2 40.% ¥15.1
I-Mar-95 | 2200 PM 132.2 4.2 7151




Knight Piesold L1d PIEZOMETER RECORD SHEET

CONSULTING ENGINEERS

CARMACKS COPPER PROJECT
FIEXOMETER NUMBER MWes-D
PIEZOMETER LOCATION HEAFP LEACH PAD SITE
SURVEY LOCATION {m} 29875 N 10805 E
GROUND ELEV& TICH {m) F17
DATE OF INSTALLATION 27-Feb-%%
WELL COMPLETION IMTERVAL {m) iL?
WELL COMPLETION INTERVAL [m) 412
WELL COMPLETION INTERVAL (m) 9.5
PIEZOMETER STICHUP ABOVE GROUMND (m) 0.3
SLTE OF PIEZOMETER 2 inch {5.08 ¢m) diameter SCH 40 PVC

BELOMETER READINGS AND STATUS

T JCHNOAT & | TR ITEDAT AV FIEDOROFLEZ 0. X1S

25-Apr-id 12:3¥
DATE TIME DEFTH TG WATER FROM WATER COMMENTS
TOEF QF PYLC ELEVATION
{fecty [melers) {meters)
27-Feb-96 | 2:00 PM 400 12.2 7051
29-Feb-B5 | 3200 PM 404 12,3 050
J-Mar-96 | 320 PM 407 12.4 7049




Knigkt Piesold Lid, PIEZOMETER RECORD SHEET

COMULTING KNCTNEERS

W N
CABMACKS COPPER PROJECT
FIEFOMETER WLMBER . MW9s-E
FIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION ¢m) Jo300M 29327 E
GROUND ELEVATION {m) g3i
DATE QOF INSTALLATION 17-Feb-96
TOP OF WELL COMPLETION INTERVAL [m) 76.2
BOTTOM OF WELL COMPLETION [INTERYAL {mi 91.4
WELL COMPLETION INTERVAL (o) 15.2
PIEZOMETER STICKLF ABOVE GROUND (m} D45
SIZE }F PIEZOMETER 2 inch (5.08 cm} diameter SCH 40 PVC
FPIEZOMETER BEADINGS AND STATUS
1O DATAYV TEASTEDATAWELDMMEDDS XLE Meapred (304
DATE TIME DEFTH TO WATER FROM WATER COMMENTS
TOP GF PYC ELEVATION
{iret) [metzra) {melers)
e — —— —  ————— —

13-Feb96 | 900 AM L1742 533 772 _I

20-Feb-96 | 200 PM 1732 52.8 TI8.7

23-Feb-%5 | 1100 AM 1749 533 778.2

27-Feb-9G | 1:00 PM 174.9 533 7782

20-Feb-95 | 11:4% &AM 175.2 534 T8




Knight Piesold Lid. PIEZOMETER RECORD SHEET

COMSVLTING ENGINELRS

hid 3
CARMACKS COPPER PROJECT.

PIEZCRVETER NUMBER . MWOE-F
PIEZOMETER LOTATION WASTE ROCK STORAGE AREA
SURNEY LOCATION (m) 31745 W 301BSE
GROUND ELEVATION {m}) FRS
DATE OF IMSTALLATION 20-Feb-96
TQP OF WELL COMPLETION INTERYAL () 5758
BOTTOM OF WELL COMPLETION [NTERVAL {m) 2.3
WELL COMPLETION INTERVAL {m) 4.6
FIEZOMETER STICKUP ABOYE GROUND (m) 0.3
S1ZE OF MEZOMETER 2 inch (5,08 cm) diameter SCH 40 FYC

BIEZOMFETER READINGS AND STATUS

L OEPAT A LT AITERATATIEIL M WPIELDE X LS 19-Apc-S 13:33
—_—
DATE TIME FEFTH TO WATER FROM WATER COMMEMNTS
TOP OF PYC ELEYATION
{feet) {meltrs) fmetecy)

—_— df
20-Feb-96 | 2:30 PM 4.l 1.0 TM3
22-Feb-96 | 10:30 AM 44 .6 116 TIL7
27-Feb-94 | 4:00 PM 34,0 134 TG
29-Feb-96 | 3:00 PM 440 134 TIL9

J-aar-96 | 9:00 AM 44.0 134 779 ”




Knight Piesold Lid PIEZOMETER RECORD SHEET

COMSULTING ENGISEERS

w ; N hy
CARMACKS COFPER PRINECT
PIEZCGMETER NUMBER ) MWOG-G
PIEZOMETER LOCATION WASTE ROCK STORAGE AREA
SURVEY LOCATION (m) M34IN IMSSE
GROUND ELEVATION {m) 77
DATE OF INSTALLATION 25-Feb-96
TOP OF WELL COMFLETION INTERYAL {m) a7
BOTTOM OF WELL COMPLETION TNTERYAL (m) 74.7
WELL COMPLETION INTERVAL (m) 14.0
FIEZOMETER STICKUP ABOVE GROUMD {m) 0.3
SLZE OF FIEZOMETER 2 inch (5.08 cm) dizmeter SCH 40 PYC
PIEZOMETER REATMINGS AND STATUS
J':'-.I'OB‘-BAT.'-'.'IT_HSTI'EBNI'MPIEIDM'-PIEIDS.)C_LS 2o Apr08 1335
DATE | TIME DEFTH TO WATER FROM WATER COMMENTS
TOP OF PYC ELEYATION
{ Tret}) {meters} {mepeca)

————————— _ -

27-Feb-05 | 4:00 PM SLUSH SLUSH - NOREADING

29-Feb-96 | 2:00 PM 1516 462 Till

3-Mar-gs | 10:30 AM . 1388 48 4 7289

| |

|—— I —— -




Knight Piesold Ltd,
COMSLLTING ENCINEERS

PIEZOMETER RECORD SHEET

PIEZOMETER HUMBER,

PIEEOMETER LGCATION

SURVEY LOCATION (m)

GAROLMD ELEVATION [m)

DATEOF INSTALLATION

TOF OF WELL COMPLETION INTERVAL [m)
BOTTOM OF WELL COMPLETION INTERVAL (m)
WELL COMPLETION INTERVAL (m)
FIEZCMETER, STICKUP ABDVE GROLME (m)
3IZE OF PIEZOMETER

nIWS6-H
WASTE ROCK S5TORAGE AREA
ILGTO N 3975 E

738

24-Feb-36
3486
552
15.6
0.3

2 inch {5.08 em) diameter SCH 40 PVC

BFIEZOMETER REAPNGS AND STATUS
1 DO DAT A LIRS ITEDA TAVIEZOM P IELOS. X18 M.aprd 1338
S ———————
BATE TIME DEFTH TQ WATER FROM WATER COMMENTS I
TOF OF PVC ELEVATION
| [feet) [meters) _1  {miclers)
I;.-'-Feb-ﬁﬁ 330 PM 554 16.9 7214
26-Feh-96 | 315 FM 554 15.9 T21.4
J-Mar-94 930 AM 554 16.9 7214
—— — —




Knight Plesold Lo
CONSULTIRG EXGMNEERS

PIEZOMETER RECORD SHEET

PIEZOMETER NUMEER
PIEFOMETER LOCATION
SURVEY LOCATION (m)
GROUND ELEVATION [m)
DATE OF THSTALLATION
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL {m)
WELL COMPLETION INTERVAL {m}
PIEZOMETER, STICKUP ABOVE GROLUND {m)
SIZE OF PIEZOMETER

PIEZOMETER READINGS AND STATUS

MWS-1

WASTE ROCK STORAGE AREA

jl404 N 31371 E

T3

22-Feb-B6

497

54.9

5.2

0.3

2 [nch {35.08 cm) diameter SCH 40 PVC

TJORTAT AL TR S [T EDAT A\ PIEZCMOPLE POS. KL . apr-96 151
DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PYC ELEVATION
[ leet) {mctersy {meiery)
23-Feb-965 - SLUSH
27-Fech-9% - SLUSH
29-Feb-956 59.1 18.0 6373 SLUSH
J-bar-96 | 1000 AM 59.1 18.0 6973 =SLLIEH




Knight Plesold Led PIEZOMETER RECORD SHEET

COMSULTING ENGINETRAS

WESTERN COPPER HOHLDINGS LIMITED

CARMACKS COPPER FROSECT

PIEFOMETER NUMBER . MWOH-]
FIEZOMETER LOCATION COPEN PIT
SURYEY LOCATION {m) NS N I E
GROUND ELEVATION (m) 244
DATE OF INSTALLATION 26-Feb-56
TOP OF WELL COMPLETION INTERVAL {m) 78.6
BOTTOM OF WELL COMPLETION INTERVAL (m} .5
WELL COMPLETION INTERY AL {m) 11.9
PIEZOMETER STICKUP ABOVE GROUND (m) {.5%
SI2E OF PIEFOMETER, 2 inch (5.08 cm} diameter SCH 40 FYC

1AM DATAUTH S TEDAT AP EROMUPLEZDS X158

AR 1305
DATE TIME DEFTH TO WATER FROM WATER COMMENTS
TOF OF PYC ELEVATION
1 (Feer) [meters) [maters)

29-Feb-96 DRY WELL

3-Mar-96 DRY WELL




Knight Piesald Lid, PIEZOMETER RECORD SHEET

LOMSULTING ENCINEERS

Y N N
CARMACKS COPPER PROFECT
PIEZOMETER NUMWBER . MWoG-K
PIEZOMETER LOCATION OPEN FIT
SURVEY LOCATION (m) INSISWN ME45E
GROUND ELEVATIONM {m) 249
DATE OF INSTALLATION 29-Feh-04
TOP OF WELL COMPLETION INTERVAL {m) 169
BOTTOM OF WELL COMPLETION INTERVAL {m) 930
WELL COMPLETTON INTERVAL {m) 16.1
PIEZOMETER STICKUP ABOVE GROUND {m) 0.3
SIZE OF PIEZOMETER 2 inch {5.08 cm' diameter SCH 40 PYC
BIEZOMETER READINGS AND STATUS
FUORDAT A MRSITEDAT AP EDDMWF IERDE . X1LS I Ape-56 13:14
—————————————
DATE TiME DEFTH TOYATER FROM WATER COMMENTS
TOP OFPVC ELEYATION
_ {fr=t) (meters) | (meters)
29-Feb-96 DRY WELL
| J-Mar-9a DEY WELL




Knight Piésold Ltd.

CONSULTIMG EMGIMEERS

APPENDIX A5

THERMISTOR RECORD SHEETS
- THI1-5

A ptralon ALASER BN

o Cariukieg e [phimpyry-
Engings oy

ol Carukith o Canpch



Knight Plesold Ltd., THERMISTOR RECORD SHEET
COMSILTING ENGINEERS
THERMISTOR NUMBER Th-1
LOCATION Prill Hole RC92-7
NI E (sraled)
vertival hole
INSTALEATION DATE Sept. OF, 15992

IAIOROATALITMSITEDATATTHERMIETTH | XLS

DATE TEMPERATIRE READING (degrees C) _ﬂ
) CRANNEL NUMBER

1 2 | 3 4 5 3 7 B 9 o |
29-Apr-93 6o | 00 | 08 | 01 | 00 | 00 | 0.0 | 02 [ 03 | 93
2-Aug-93 a7 [ st [ zo[ 03] o3 [ oo | 0o 02| 03] 02
2-5ep83 50 13 29 2.1 0.7 0.4 oo 412 0.3 0.3
7%-Oct-93 20 [ zo | 12| 17 [ x| o1 [ 00| 02| 03] 03
15-Apr-ad 1.4 i k] LI N ) ol 0.0 0.0 0.0 A),2 .3 4.3
23-Mar-95 )1 B} 0.0 0. 0.0 EIR] 0.0 -2 0.3 .3
21-Apr-99 0.2 £4d 0.0 0.3 0.0 Q.0 0.0 0.2 .3 0.3
26-0c1-95 28 | 22 o[ s [or]or | o] 02] 03] 03
WFebo6 | 05| vo | 0y | 0z { et | o¢ | 2L | 00 ] o1 | 02




Knight Piesold Lid.
TONSULTING EXGINEERS

THERMISTOR RECORD SHEET

THERMISTOR NIMEBER TH-2
LOCATION Drill Hole RCS2-10
29990 N 0740 E [scaled)
tnclined at 247°, -50*
INSTALLATION DATE Sept. L1, 1992
LOE DA TAL TEAATEDATV THERMIS T T H- L XLS Jampr b 1|4
CHANNEL » 1 2 k| 4 £ & T 8 9 10
DEPTH(M | 0 | 53 | 65 | 84 | 10 | 13 | 153 | 192 | 34 | 422
DEPTH (i) 0.0 | 1.52 LI | 258 1.0% ﬁ.u,ﬁﬁ 585 | 1049 | 1521 |
DATE TEMFERATURE READING (degrees C)
CHANNEL NUMBER
1 2 3 4 5 & j 7 | 5 9 W
0Apr93 | 03 | 01 02| 02 ] 03| €3] 03| 93] 0z | 02
2-Ang-2) 61 | 20 [ oo | 02 03| va [ 03| 03| 02| a2
2-5sp-93 548 3.7 1.7 -1 £,3 4.3 4.3 4.3 {2 £33
290093 1.2 1.0 0.5 .3 0.2 0.3 4.1 .3 £.2 0.1
5Apr9¢ | 00 | 00 | ©1 | 00 | 01 | 02 | 62 ] 03] 02 | 02
WMar95 | 02 | 0L | 2L ] 01| 00 | 03 | @2 | 03| 02| 04
2-apr95 | D4 | 00 [ 00| w2 | 00| 01| oz 03] 0z | o4
16-Ocr. 95 34 | 37 | 34 | 30| 3oz | 01| 03] o2 o4
9Fch® | 14| 02| 01| 00 | 00 | 00 | 00 | 03| 011 03
—— ——————— |




Knight Fiesold Lid,
CORSINMLTING FNGINEERS

THERMISTOR RECORD SHEET

INSTALLATION DATE

BJORODATA TR SITERATATHERMIE T TH-1. XL5

Dril Hole DHYS-H
30130 N 30300 E (scaled)
vertical hale

March 03, 1995

16-hpe-95 11:14

CHANNEL # | 1 2 3 | 4 5 6 7 3 5 10
DEPTH () 9 3 5 | 30| as [ e | 5 | 0 [ o5 | 1m0
H DEPTH (m) | 000 | 152 | 4.57 30.45

TEMPERATURE REABING (degrees 3

CHANNEL NUMBER
1 [ 2 ] 3| « [ 5] 6] 7 ] s
[ 28Mar95 | 04| 00 | 0.0 | 02 ] 02 01 | 02 ©1
2Apc95 | 24 | 01| 04 | 02 [ 02| 01 | 02 | 01
2600095 | 00 | 02 [ 02 03] vz 04 v [ oa ] 1] 04
29Feb9% | 02 | 00| 00 | 02 ] 02 | 03| ©3 | 01 | 02 | 59




Kright Piesold Lid.
CONSULTING ENGINEERS

THERMISTOR RECORD SHEET

WESTERN COPEER HOLDINGS LIMITED
CARMACKS COPPER FROFECT

AMMARY OF TEMPFRATURE MEASUREMENTS

THERMESTOR NUMBER
LOCATION

INSTALLATIODN DATE

IAHHADATAL L TS TEDA TA THERMISTVTH-1.XLS

Th-d4

DH96-13 at Froposed Procesy Plant Site
19961 N W14 E

yertical hole

Feb., 12, 199

i Mpe-05 10:08
= |

H CHANNEL ¥ | 1 2 3

4 5 ] 7 -] ) 19
DEPTH (ft} Q L) ] 9 12 1% 0 1% 40 )
DEFTH (m} Q00 | 091 | 183 | 274 | 166 | 488 | 6.10 | 762 | 12.19] L&D
= —_—
l- DATE TEMPERATURE READING (degrees C)
CHANNEL NUMBER
1 2 3 4 5 & 7 1 b 10
— — J—-
29-Feb-56 59 ) 48 | 56| -lY 0.0 29 0.4 0.8 0.0 oG




Knight Piesold L. THERMISTOR RECORD SHEET

COMSULTING ENGINEERS

SUMMARY OF TEMPERATURF MEASUREMENTS

THERMISTOR NUMBER Th-5

LOCATION DH-16 at Proposed Process Plant Site
033N MIE
verikal hele

INSTALLATION DATE Feb. 14, 1996

FUOBADATAL FMSITEDATALTHERM ISTVTH- . XLS M-Apnoa 11:08

L
&

DATE TEMFPERATURE READING {degrees O}

CHANNEL NUMBER
1 z 3 4 5 'El=| 7 1 ) 10
25.Feb-56 46 | 35| oo | w0zl og ] oo | 91| 00| 00 | 01




Knight Piésold Litd.

COMEULTING EMGIMEERS

APPENDIX A§

FALLING HEAD CALCULATION SHEETS
MW96-ATOK
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Knight Pi¢sold Lid.

COMIULINNG ENGIMEERS

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COFFER PROJECT
BOREHOLE PERMEABILITY USING HYORSLEY METHOD

Hole number

Hole diameter, [

Piezometer diamater, d

Top of test interval

Battom of est interval

Length of test ouerval, L
Static water level, H

Water l=vel at start of test, Ho

FUORDATAV IMSTEDATA FALLHED. XLS

TEST DATA
Elapsed Warer {H-hp(H-Hp)
Tims Depth, 1
(5} {meicrs)

BLTsinm

T = tme when (H-h)/(H-Ha) = 0.37

Permeability &k, =

Note: Permenbrlity estimated from exbension of dat froen [lling head test,

PR A sapa o

it Carfriarhrsg G e sullmp Lo
Ergir ées Consady

o Carmda dy Cansda

MWO5-A1
D= {13335 m
d= 0.0508 m
43m
45.7 m
L= 114 m
H= 454 m
Ho = 41.8m
Th-Apr 96 Fd3
| - |
!
i - ;
T |
. | i |
T - : ' |
o4 ! ! ’ |
3 ! :
€ . |
| | i
i |
. |
S R
0.1 :
g 3oy a0 LE0D I0EM _
Elapicd Time (sec) i
1
!
sing =1
m=1
Tw= 370000
.
3GE.DR cmis



Knight Piésold Led.

COMSULTIMG EMGINEERS

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

Hole number

Hole diameter, D

Fiezometer diameter, d

Top of test interval

Bottom of test itnterval

Lenpeh of test interval, L
Statw waler level, H

Water level af start of test, Ho

L0 DATA THSTTEDATAVFALLHED XLS

I TEST DATA

Water {H-h}{H-Ho)

Depehr, b

I‘,Lu:lcr!}

T 0.98 0.37
48.6 0.96 0.37
49.8 0.86 0.37
536 0.56 0.37
6.7 0.31 0.37

k- 422 In (2mLs I}

LT sine

T = toe when F-hyw(H-Ho) = 0,37

Permeabilicy &, =
Azspodlion Axsiiahen
al Carse dad dngsnimey -
Ersgirmpmrs Congasi
al Tanada du Chrdiy

MWOs-A2
D= 0.13335m
d= GO50F m
Ei.Tm
ldm
L= 98 m
EH= 806 m
Ho = 4281 m
H-Ap6 1513
|
1 R .
\I : |
:\\ i . |- ‘
_T__-f._\f I |
h A
EREEANGE |
A S,
o TR
: e
E'- Loy ‘ !
HERN |
b T ] |
i R | '
R |
RN
0.1 ' : !
0 2000 4000 600G 8000 L0GOO ;
Elapsed Time {sec) i
|
snas= L
m=|
T= 7950
2 1E06 cms




Knight Piésold Ltd.

CONSULTING EMGINEERE

WESTERN COPFER HOLDINGS LIMITED
CABMACKS COFPER PROJECT
ROREHOLE PERMEABILITY USING HYORSLEY METHOD

Hole number
Hale diameter, D

Piezometer diameter, d

Top of test interval

Bonom of test interval
Length of test interval, L

Sratic water level, H

Water level at stant of test, Ho

JJORDAT R LV ASTEDA T FALLHED. XLS

Fr—

TEST DATA
Elapzed Water (H-h{H-Ho)
Time Dwepth, h
{sec) (MEeers)
0 152 1.0¢ 037
S0 36,5 79 0.37
390 ki el 37 037
310 40.1 0.24 037
| L — ———————=
-

2 CGmLl DY
LT sina

T = time when (H-5)/(H-Ho) = .37

Permeability k, =

{H-b)/(H-Ho)

MWoR-B
D= 013335m
d= (00508 m
B4 m
914 m
L = 15.0 m
E = 41.6 m
Ho = 332 m
2i-Apr-3§ LT:X]
|
— — i
! j C |
N
N i
. [

0.1

a

00 200 3 400 50 600
Elxpsed Tume (sec)

sinz=l

m=1

T= 389G

2.6E05 cmis

At 0u A ASTeAhEh

at Conduting 85 el -
] G ok

ol Caruds e Lanawis



Knight Piésold Ltd.

COMEULTING ENGINEERS

WESTERN COPPER HOLDINGS LIMITED

BOREHOLE PERMEABILITY USING HVORSLEY METHOD

Holz number

Hole diameter, D

Piezometer diameter, d

Top of test interval

Bottom of rest ineerval

Length of test interval, L
Static water level, H

Water level ar siar of rest, Ho

IJOMDATRITENS TEDATAFALLHED NLS
[—

-—
TESTDATA |
Elapsed Water (H-hi(H-Ho)
Time Depth, h
[5ec) {msters)
] 6.7 L.00 0.37
i) 78 0.8l 0.37
120 LR 062 037
1ED 9.4 0.5 .37
00 10.& 032 0.37
e——
k= A3 1o C2rnls T
SLT sin

T = dme when (H-HAH-Ho) = 0.37

Permeability k, =

MWo5-D

D= 0.13335m

d= 0038 m

31.7Tm

4l.2m

L= 4.5 m

H= 124 m

Ho = 6.7m

IS hpr 6 11:19

i — :

e |
N L1
\ Ll
e ]

L |

= N

= ! : |ii |‘T\"
E‘ '|| | ! ]
2|
N RN L]
R
: ‘ EERENE

R
pp bt I

o 5 00 150 100 230 300

Elapsed Time (sech

sinz=t

= 260

GIB-0T emvs

Asasealon
of Conwtrg
Enqurisers

of Caneds

ASSSABON

ded Ingénuyrs-
Coanaanby

du Canaciy



Knight Piésold Lid.

CONSULTIMG EMGINEERS

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

Haole mumber
Hole diameter,

Plezometer diameter, d

Top of test inierval

Bonogn of test interval
Length of test intepval, L,
Static water leve], H

Watar level at start of 1est, Ho

FJOBDAT A L TN SITEDAT R FALL HED. NS

TEST DATA “

Time Depth, h

{gmay {meters)
0 459 L.0G
[ < a6 2 2.57
120 454 0.4
4 17.1 .84
1580 9.3 054
2350 50.3 042
2940 06 0.7
3060 0.7 .35

k=

Elapsed Water (H-h)/{H-Ho)

0.7
.37
0.37
037
0.37
LY
0.3
0.37

d°2 e 2wl D)
BLT sina

T = ume when (H-MAH-Ha) = 0,37

Arspoidben Aapacanzn

al Carduthng oas Ihganepars-
Engmotm Ctramlby

al Carusds ohr Carigedsy

Permeatliy &k, =

MWSE-E
B= 013335 m
d= G.0508 m
6.2 m
214 m
I, = 152 m
H= 534 m
Ho = 159 m
D5 Apc D 15:M
1 n
l T
™S . 1
N -
| i . i
B ' P
- o
= | b
H I | ‘
| -
o
a I
B A MG YD M 10 Mg Jam
Elapsed Time (sec)
sing=1
=]
Tm 2975
19E-06 cmis




Knight Piésold Ltd,

COMSULTING ENGINEERS

WESTERN COPPER HOLDINGS LIMITED
CABMACKS COPPER PROJECT
BOREHOLE PERMEAEBILITY USING HVORSLEY METHOD

Hole number

Hole diameter, D

Piezometer diamersr, d

Top of st interval

Botom of test interval

Length of test interval, L
Static water level, H

Water level at start of test, Ho

TAOBDA TS I TROSITEDAT A FALLHED. kL3

TEST DATA
Elapsed Water | (Hsh)iH-Ho) ! T
Time Depch, h N ! ,
N d :
[5ec} {meters) T - :
0 0.5 .00 Q.37 A\ | I
& 1.5 0.4 037 oy \ T
120 27 0.86 Q.37 ) 3 <
240 17 0.78 Q.37 2 I Lo | =
40 5.7 0.82 0.37 2 —
o0 7.1 0.51 0.37 = i ‘ i i _
1440 13 039 0.77 L Pl
1930 9.0 0.35 0.37 ct i | i
1 H i
: : |
‘ | Lo
i
a1
Ei] il b 1] ™ 1m0 1253 1 1TRr  ab
Elapsed Time (sec}
e
k= d*2 mddmis DY sina =1
ELTsipna m o= ]
T = dme when [H-h}(H-Ho) = 0.37 T= 1625
Permeabiliy &, = 1.8E05 omfs

PGl
al Congueg
Engm

al Canada

MWos-F

D= {13335 m
d= 0.0508 m
579 m

62.9 m

L= 4.6 m
H= 134 m
Ho = 0.9 m

Z5-Apr-9 1339

BESGCAT

s gl
L] Tansas

thd Canada




Knight Piésold Ltd.

COMSULTING ENGINEERS

WESTERN COPPER HOLDINGS LIMITED

Elapsed
Time
{sec)

4]
o0

" 165

240}

360

e 1)

CARMACKS COPPER PROJECT
BOREHOLE PERMEABILITY USING HYORSLEY METHOD!
tHole number MWes-G
tlole diameter, D D= 13335 m
Piszomeler diameter, d d= {.0%8 m
Top of test initrval 60.7 m
Bortomn of test interval 4.7 m
Length of test interval, L L= 14.0m
Static water Java], H = 484 m
Water level at stant of test, Ho Ho = 37 m
LN DATAUTESITEDATALFALLHED XLS H-A.pl'&ﬁ 13:45
TEST DATA I i
Waer | {H-h)/(H-Ho ' SR '
Depth, b \\ —— Il i
{meters) | LN : T
3.7 1.00 0.37 ” AN R
40,2 0.76 0.37 T T '
420 0,60 0.37 G — N\ — —
43.1 .50 0.37 = SN !N E :
4 Q.37 Q.37 'g' T T : P [ [ '
4.6 0.17 0.37 B 55!|!i|i\\'|
L N
o ‘ B ‘ N\
! P ! :
S -
SRR B .
mn W A R M X0 MO AR |
Elapsad Time (sech i
|
! ! _ ;
] 4-21pi2mL; Db tinsa |
RlTsina m=l
T = time when (H-hyu(H-Ho) = 0.37 T= 360
Permezbiliey k., = 14EDE cmfs

Aproiul i
ot Coruburmg
E g ininfa

i Carsdn

Ageo o
diet Wngariurs:
o

du Caruda




Knight Piésold Ltd.

COMSLLTING EMGINEERS

WESTERN COPPER HOLDINGS LIMITED

CARMACKS COPPER PROJECT

BOREHOLE PERMEABIILITY USING HVORSLEY METHOD

Hole numbar
Hole diameter, O

Piezometer diamerer, d

Taop of 1est interval

Bottom of test interval

Lengih of test imeryai, L
Staric water level, B

Water leve] ar sian of test, Ho

FUORTATA TR ITEDATALPALLHED XLS

TEST DATA

Ansooalan

ol Caruy
Engimeir

ab Canada

Elapsed Waar [H-hypiH-Ha)
Time Depth, h
(sech fmeErs)
o 58 1.00 0.7
4% 14 (.86 0.37
105 2.9 [ 0.3
255 119 .45 0.7
525 4.5 .21 0.37
k= 472 In (2wl D)
8L T sin a

T = ame when {H-hy(H-Ho) » 4,37

Permoeabiliey k, =

MWos-H

D= 0133335 m

d= Q058 m

VE6m

5.2 m

L= 156 m
H= 6.9 m

Ho = 5.8 m

L-Apews 1551

{H-4)/(B-Ha)

) Wa M e
Elapsed Time (sec)
sin@=1
m=1
Tm= 325

33E-05 emis

LLE o o)
e IngEmions
Tonsam

du Carsds
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WESTERN COPPER HOLIMNGS LIMITED
CARMACKS COPFER PROJECT
BOREHOLF PERMEARILITY USING HYORSLEY METHOD

Hole nuraber _ MWO5-1
Hole dizameter, D L= 013335 m
Piezometer diameter, d d= 00518 m
Top of test imerval 497 m
Bottom of tesr interval 549m
Lzogth of test interval, L L= 52m
Sratic water level, H H= 180 m
Water leve] at start of est, Ho Ho = 8.2m
FAOBCATA L TMETEDATARALLHED. XD S A kpe i H
——————————————————————————|
TEST DATA ) '
Elapsed Waer | (H-b)iHE-Ho) § ' —— _ :
Time Depth, b '.\\\ | — — :
[5ee) (meters) | E : \ 1 ._ -
0 8.2 1.00 0,37 ! . \ - T ;
as 10.1 0.E1 0.37 | T R
%0 (3.0 0.52 0,37 ! 3 \I\ [
=
216 16.1 .19 0.37 | g : \ | . ,
I E f | A '
& | | .
| N i
| | I T ! * !
| ! . |
! H | 1 H I ‘
| .
! LY M L :
| 1] 0 L §.13 na F0 )
; Elapzed Time {zec) '
k= d°2 lnd2mis DY sing=1
LT sina o]
T = time wben (H-R)i(H-Ho) = (.37 T= 13
Permeabidiny &, = 21EM cmis

BEEDG RN AETOMATIN
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ASTM Dasignation D2216

Project Number; 0201906 ~ 12128 Borehole Nurmnber: _wm;.__
Peofect; _KuiGHT FiEmo it AR \ulofi
Address: Date Tested: 4~ 03 -7 By: _wn £
sty e 7 5ol Fock
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Baptr— | Tare | W Iel | Drisen | Contant ASTM D2488 () Pon.
)y [Number  (g) ) % ASTM Standard Net Followad [J Raacing|

B4 71 |Me1 | ada 24705, 2 (70,4
BH2-7.mp2 [doq G 3404 11,2
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Bt 2-5 [MP 5 (1997 (o575 [ 13-4
Bt 2- M@ p | [Z02. Tl 4 112D
it 21 [MF 7 | @24 5095 |10.S
Bt 2-3[MPh [019.0 (922) | 99
Bt2-9 |ue9 | 917.0]3924 [105
g 2-10|m 30413720 Vg
Du f6,-\kw y | 7924 |73¢2 | 8BS
D 2012 5797 (Ses.{ [ 14
DW 1=3 |MP 13 [ 9 [ 9237 [ 12.4
pit Ho-4|MP 14 (2h% lhosn | 133
DR iL-Sle 15| T2 16216 | 149
ifo-alMP o | B16.5| 72%0.9 | 117

~ P13 1694.) {61B0 | 123
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%-c-t e | 001 1S5S | 4
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Addrass: | Date Tested: 34 -0B—¢5 7 By: “-*-—-\Jf:""
TANPE AL,
FES\GNRTION
Boptr- | Tora [ iegt T Weightcf ok A e =y
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e Ml 7w <L 2255 (132
s | HP2B| N5 ] |2d3g [ BS
| %rs2lnP 23 [1526.5 9450 | 8.0
~| [ealcdf [MPso]909.¢ |843.5 |19
TRYrAl-| P 31 | 740,35 | 8226 | 14.3
TRIG-N-2MP 324 13D | 725:2 [iny
TR%-B-)we 33 [ 151277 113409 | 1S
| Rotrigalwe 34l 1119:3 (g4 |57
~| B2SL-3-2]|MP 35 | 1163.] . | Jog.8 154
| |ap-2h 36 [199.0_| 9934 ]19.7
Ratriy-4 4P 7 130.) [tos52)12.%
BHILE-3[P 3B | 7916 [639.9 |123.3
RHIGF-4WP 3D | 2073 | Sky | [S7.0
BrIGH-| PP 40| 752, |Tov (1644
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PARTICLE SIZE — ANALYSIS CF SOILS

YE
CLAY SILT FIRE 1wﬁw_ﬂﬁﬂm

U.5. STANDARD SIEVE SIZES
JN0_ fiob g0 g gse gy del i s L 12 ) 1

i

T

FERCEXT

oobas oden  omoe B L A 5 %
GRAIN SI7E - WILLBJETRES
SrBoL BOREHOLE DEFTH DESCRIBTION ] ] e
NUMBER (&) EL;‘I’ Sg_'l' SA;H) GR;\FEL u < V.
——e: TRI6-0-1 | 0.0 168 ; 254 ; 452 @ 126 | 1476 ; 1.6 : SN
i 5
| i i
; E
! : !
i
Project: 0201-96-12188 Date Tested: 56/03/25 BY: NCP
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: ; | :
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. |
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i i ! i ; ; |

Project: 0201-96-12188 Date Tested: 96/03/25 BY: MCP

e premeel e o Tor P o v T e gﬁ_ﬁmmuﬂmmnmmnm -
atig ﬂﬁnﬁhﬁvm&h dr-ﬁw:ﬂ::'wm M'nw mummmmlum.z;“” o Thaes 0ottt ot '.L
bl"h-r % -r-il-n:d-ﬂ?- [T -E'Fulﬂr inin‘ gwu..ﬂ..,..u lmw % ﬂﬂls ﬂ%m-m L e .ﬁ




. 83-2a-98 16: 20 403 656 4349
3528708 THU 14:18 FAX 103 €7 1349 EBA ENGIKEERING, 1T Qoor

EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS
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Numbaer of Blows & lzo | 26 ' T _ i
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Masa of Wet Soll & Tare ¢ jﬁ% [ Mass of Wel Soill & Tars g 776\ 7%
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Tara Number & T L T A | i Tare Number [T
Mumbar of Blaws [ 2 Lo | B |___ . '
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ATTERBERG LIMIT TEST RESULTS
(LABORATOAY DATA REPORT)

Project: /é?i/ﬁe?#r' 7?:55&7 /Jf--r? —FEA=ry nfé_, Barahole Number:
Address. Cepth;
Sample Mumbsr: — ""E"fz e J‘I

Project Number: _Zﬂfa:;.c,-f /33 - Sample Description

Drate Tested L7 ¢ By: 734 '

LIQUID LINIT PLASTIC LIMIT
{ASTM Designanan D 423) {ASTM Designation © 42&1

Trial Number | 1 | 2 & ! ‘frial Number 1 2 !

Tare Numbear LD | E = | Tare Number P o1&

Number of Blows I fﬂ- 37 : !

Mass of Wat Soll & Tare ¢ ;gﬂzi ? 7+ Mass of Wal Soil & Tars g 52311373
- Mags of Dry Boil & Tare g .-f,ﬁ» .M_.qi-é} 7158 " Mass of Dry Soil & Tare g M2y .z..&z

Mass of Tare g . Zey | 7 | Mass of Tare g - Ij‘ﬁ{-

Mass of Dry Soil g [ 3963 ﬁ [ Mass of Dry Soll g | fod5 5:4 I
- Mass of Moisture g s Ii"?sfl 7 _?gr Mass of Maolatyre g | p23 1L

MOISTURE CONTENT % - /45, /3.1 725 MDISTE&'M TENT % LY i /2¢ |

SHRINKAGE LIMIT
{ASTM Deglgnation & 427)
Trigt Number 1 12 1 3
"Tare Number !

Massoct WatSoil & Tare 3 |
Mass ot Dry Soll & Tare @ |
Mass ot Tare g I
Mass of Ory Sqil g Wo

1 Masg of Maisiuwre g
MOISTURE CONTENT % w |
Yolume of Tare V i
Volume of Dry Sell Yo
Valume of Shrinkage
Shrinkage Limit SL
Shrinkage Ratio R
Metumetric Shrinkage Vs

o 15 1:1. 1] | g3 4D f Linsar Shrinkage Lo
Humber of Blows

[N U U NN PR N .

Lquid Lirmie, f f
Plastic Limil: Z Z
Plastisity Ingex: /: f

i,

S
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EBA ENGINEERING, YUROT dood

ATTERBERG LIMIT TEST RESULTS

Projoct: éf*@#f FETLD s

TESTIVG

(LABORATORY DATA AREPTAT
Barahole Number:

Addrass: ANizEpn yolk , 9.7,

Capth:

TR -1

Sample Numbar:

| Broject Nemser: __ 2Z0r-9/ - /2188

Sample Descriptien

Date Testod; SF2/L 2y f57% By: 3%
LIQiD LIMIT PLASTIC LdMIT
{ASTM Designation D 423) _ {ASTM Designation D 424)
" Triai Number 1 2 a ;. Trial Number 1 2
Tam Number A & B | | Tare Number
Number of Blaws {2 | 30 123
Mass of Wet Soll & Tars 9 .57 .*;_,j?j 123" 4iga | | Mass of Wet Soll & Tam g \
Mass of Dry Soil & Tere g <50 /SfeFRF: 2/, 591 | Mass of Dry Sofl & Tare g
Mass of Tare g 359 %f# |84 ; | Mass of Tare ¢ ' V) 4@
Mass of Diy Joll g Gt 32.7¢] | Mass ot Dry Soli g /
Mass of Molsture g U762 | (234 1 54 | | Massof Moisture g ,
MOISTURE CONTENT %___: /67 | /5.5 /65 | | MOISTURE CONTENT % |
SHAINKAGE LIMIT
TR (ABTM Daslgnation D 427}
1 [Frlal Number E g2 | S
i:{ [Tare Number r
1] [Mass of Wet Soil & Tare g
1| {Mass of Dry Sall & Tare g
{¢! [Mass o Tare p
% Muss of Dy Soll g Wo
'%‘ Mass of Moisiyre g

MOISTURE CONTENT % w

volume of Tare ¥
« Valume af Dry Soll VYo

Yolyma of Shrinkaga

iipslivimp el [t sk-mt 2

Shrinkage Lmit SL

PETREAN

. ug.-éu'J,..g_,_

Fritshl [Shrinkgge Ratie R
--l<lil ) Volumetric Shrinkage Va

o -L]

Numbear of Blows

n

—28 et | Linear Shrinkage Ls

/&

Liguid Limit, #
Plastic Lim: N / 1‘7
Plasticty Index:

Lkl privbitin B hrwon @ oy (ol S0ks u ke o lie Try [eallng Bavvicol FOGABG drdii kv Do St et iy an EBA [echnbiii 19 g m
phipuintin BTk, B bo noc pli e, PO cur ] wiancarie, urisy Ctarviee nolicl NG cSar & mirckir- Thamw dala 4 not

Relt el minlp, Yo Ui ermmyw o iy reeiel By et Fndud-wzfuun:w IigmErearen of Opinks of apsaticetsn ogrmplanes of melirsl

AT Gy, W O Withowt Tha knowiadge of BBA.  muitebiity. Eloy i wrgin weang ity g smlien by recpiec, TR WAl viche N U Wi regu e



04 0388

Hadr83-55 1i:24

WED 11:22 FAX JO} 88°

483 66T 4343

"348

ERA ENGINEERING.

LK

ook

Project: / <n it ’Pﬂ-x.‘n Lo

ATTERBERG LIMIT TEST RESULTS

Addrass:

Frajact Numker:

Clf )y L 2 FE

Data Teosted: fﬂf’/ﬂt 299 By 37

Sample Descripiion

LABORATORY DATA REPORT)
'Té*s"vvnr%; Barehole Number:

Dapth:

Sample Nurnber:

R TRXp o-1

PLASTIC LIMIT

LIQULID LIMIT
{ASTM™ nﬂsrgnatlan O 423) _ {ASTM Dasignation O 424)
| Trial Number 1 2 a . Trial Number 1 2
Tare Number = I | Tare Number o &
Number ol Biows /2 129 . !
Masg of Wet Soll & Tare g ﬁﬁ") ggiﬁﬁ _Masy st Wel Scll A Tars g 12951
' Mass of Dry S0il & Tare g 9740 og ' Mass of Dry Sail & Tare g L2l |
Mass of Tars g 1 290 398" [ 190 ; | Mass et Tare g 27| 787
Maas of Dry Soli g Fis 4 794 % 1¥| | Mass ol DrySoll ¢ )
i Masg of Maisture g VG f'fm 7%, Mass af Moistre g .52
[MOISTURE CONTENT %, 73.0 125.2, 70,31 | MOISTURE CONTENT % 2L 3
SHRAINKAGE LIMIT
{ASTW Dn_lg_natlnn D 427)
“Trial Number ; 2 3
Tare Number

AN

Hn‘l'gffl'ra Gm&d

-
L]

' 2%
Numbaer o Blows

Mass of Wel Seil & Tars g

Mass of Dry Sol & Tara g

Mass of Tere

bl

Mass ot Dry Boil g Wo

Mass of Molghura g

MQISTURE CONTENT % w

Volume of Tare V

Valume of Dry Soll Vo

YVolume of Shrinkaga

Shrinkage Limt 3L

[Strinkage Rzte A

Veolumetris Shrinkaga Vs

[ Lineer Shrinkasgg Ls ! !

uguidumit:____ ZZ. 2.
Plastic Limit: f21
Plastichy Index: ___uJef
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ATTERBERG LIMIT TEST RESULTS
{LABORATORY DATA REPORT)
Praject: _/"-"Hfé?fo' J-f"' LT LAry TEasals, Barshote Nurnber:
Address: 7 Cepth:
Sample Number: ___ - - TR ¥ -]

Project Number: 0296 —/2 /5 : Semple Degcription
Date Tested: /Y22 2 /%%’ By: T35 '
Qo LT FPLASTIC LIMIT
(ASTM Deslgnauﬂn D 423) (ASTH Deasignation D 424)
1 Trial Number 1 2 3| “Trial Number 1 Z
Tare Number J_ | fo [ ¢ | [ Tare Number
Number ot Blows 1% 23 |22
Mazs of Wel Soll & Tare g 47, JM £ tass ot Wel Soll & Tare g bt a
* Mass of Ory Soil & Tare g &/5%: 45,:9? Fy3s - MassotDryScil & Tars g ! Il
Mass ot Tare g 203 | 7671 %7 ; | Musgs of Tare g_ )
Mass of Dry Soil g 3'? '}'L as./d 3.bf | | Mass ot Dry Soll g
- Mass of Melsture g ' (¥t 7174 .52 | Mass of Molatre g
Mmr_ﬂ*ﬂ_._ﬁ@_;lz- /5.7 1 " MOISTURE CONTENT % L l
SHRINKAGE LIMIT
{ABTM Dasignation O 427)
Trial Humber 1 2 a
-’ | Tare Number
re "Mass of Wal Soil & Tare g
L] Mass of Dy Soil & Tara 5§ 5
- Mass of Tare g |
20% Mugs of Dry Soll g Wo
& i Mass of Moisiure g .
- MOISTURE CONTENT % w |
/B volume ¢t Tarmm V '
¥ Valurne of Dry Safl Ve !
Valume of Shrinkage ; !
or Shrinkage Limil_SL [
Shrinkagg Ratlo A |
; =i , elnakid L Yolumetde Shrinkage Ve |
0 . ae e 95 < | Linsar Shrinkage L9 |
Mumbsr of Blows
Remarks
-
Liquid Lirde: fe: %
Prastic Limit: M / F
Plastichty ingex: -

b g b IR e WL 10 LN DM U B O L
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ATTERBERG LIMIT TEST RESULTS
{LABORATORY DATA REPORT)
Praject: _'_kuféf” f-?f(;" s LAs %’?/&L Barsncie Number:
Addrags: — Rapth;
Sampls Number: ﬁ.ﬂ.ﬂ 14-2.
Peoject Number: ozl ~f2/ 55 : Sample Desaription
Date Tested: L4 & Z (%6 ' By. 3%
LiQuic LIMIT PLASTIC LIMIT
{AETM Dasignation 0 423) {ASTM Dasgigration Tt 424}
Trial Numbar i 1 2 3 ' Trial Number j 1 2
Tata Number L A D | i Tare Number M L=
NumBer of Blows | 7 127 21 | L
Mass of Wat Soll & Tare g 43507 3Z°% ﬂ.zq Mass ot Wel Soil & Tare 9 o5t |jost
- Mass of Dry Sail & Tere 0 4242 44468 43,7, . Mass ol Dry Soil & Tars ¢ 2e519.6%
Mass of Tare g { S 28, (379  MasselTam g | 255|306
Mass of Dry Soil g 235 273 |3y 4(2| | Mass of Dry Sotf g 5'-?5 < 9z
_Mass of Molsture g_ 77 Y % '_5.2% Mass of Maisture g _ ¥ LK
| MOISTURE CONTENT % 24,31 75,/ ;27 MOISTURE CONTENT % IA%%ZT %
SHRINKAGE LIMIT
(ASTM Deslgnation D 427)
Tria) Number 1 2 | 2
3 o ! vare Numbar [
Mass of Wet Sci & Tare g
2 Masa of Dry Sail & Tare g I
- Mass of Tara g
z 8 Mass of Dzy Soil g We .
3 | Mas3 of Moisiure g ,l
E MOISTURE CONTENT % w | | I
2‘3.5 Volume of Tere V 1
= Volume of Dry Soll Vo |
{ Volume af Shrinkage l
/ Shrinksge Limit 8L !
Shrinkage Ratle R |
: : ‘ peper b een 52 Violumette Shinkage Vs I |
10 T o) 28 - 3¢ 1% 4 | Lineer Shrinkage La | |
Numbear af Blow
Hamarks:
Liquid Limit: Z3.5
Plasiie Limit: f\‘ﬂ?
_ Plasticity index! -G
s

2
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' ATTERBERG LIMIT TEST AESULTS
{LABOFRATORY DATA AEFOAT)
Praject: _'Ll/ WiGi7r  Pesoen Lpr TS Barehale Numbar:
Address. _fatrmmmorcs LT Depth:
Samp'e Number 7 TK%_LS';L
Project Number: _ CZ0LG0 - 12({ 88 Sample Descriptien '
Diate Tested: Fﬂﬁﬂ 249 py T '
LiQuUI0 LIMIT PLASTIC LIMIT
(ASTM Dasignatich D 423) {ASTM Dasignation D 424}
Trial Number i 1 g2 , 2 :- Tﬁtl Number o+ 2 |
Tare Numbar #_lg K || Tare Number 7 |
Number af Biows 2o 1js 13 B 3
Mass of Wet Soli & Tare g _ 7772 _‘éi?? #3) [ Mass af Wel Sail & Tare g 7 |
Mass of Dry Soll & Tare g 4L 7J2.! 5 iza A5, zzr ! Mass of Dry Saoil & Tare g | @05 |
Mase of Tare g 2831772 i | Mass ol Tare g 292
Mass af Dey Sait g4 2l Xy 44.; t Mass of Dry Sell g /5
- Mass of Moisture g - ' 39/ E-Gi ZJ%’ Mass of Moisture g OeZ |
| MOISTURE CONTENT % ___ /5,5 2.4 1 /.{ | | MOISTURE CONTENT % [ 2272 1
SHRINKAGE LIMIT
0 [ASTM Daslgnatiun D 427)
5] | Trigl Number 1 2 3
5/ t{ : Tare Number
2 e ii| (Mass ol Wel Soil § Tare g
& [ 17} [ Mass of Dry Soil & Tara ¢
5’"::' :i| | Mass of Tara g
2 = - i Mass of Dry Soit g Wo
S g st i Mass of Molswrs g |
L2 |- - L MOISTURE CONTENT % w I I
/5 T 1| [Volumeot Tare v ', !
= . : 74| T Volume ot Dry Sell Ve
1 et | Valume of Shtinkage
JO Shrinkage Limd_SL |
Shrinkage Ratio B
; <isis| | Volumatrde Shrinkags Vs i
"o ' a0 a3 e | Linser Shrinkage ia | I |
MHumber of Elows
Remarks
Liguid Lmit; { Cl 2-
Plastic Limit; /2.0
Flasticily Index: ‘q ,'z-'
s
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'_ ATTERBERG LIMIT TEST RESULTS
[ T [LABORATORY DATA AEPQAT
Project: 'lé NIGHT s ? .’-rf‘f? TETr77eG  Borehola Number:
Address: ' Dapth:
Sample Number: Tpgfﬂ »";'?"Z,
Project Mumber: ¢ 220 (£ —{2/5 % Sampte Description
Daie Tostod: 23@1 e 7{9% By IS4 :
LIGQNG LIMIT FPLASTIC LIMIT
{ASTM Designatian [ 423} _ (ASTH Designation D 424)
| Trial Number i 2 | 8 . Trisi Number i )
Tara Numbgr | =< - | 1 i Tare Numbaer
Numtier of Blows | 225 | 2y B .
Mass ct Wat Sell & Tare @ G /0l Fis1 0o/ 37| | Mass of Wet Sell & Tare g
* Mags of Dry Soil& Tare 9 1¢-.33 5279 3 3.27 - Mass of Dry Soll & Tare g v
Mass of Tara g 128D g7 |2, | Mass ot Tars g - T
Mass of Dry Soil ¢ Mass of Dry Soll g
Mass of Maistura '8 i | | Mass of Moisture g |
LMAISTURE CONTENT % ___ - ! : | MOISTURE CENTENT % 1
SHRAINKAGE LIMIT
{ASTM Daalgnation £ 427)
*Tria) Number 1 2 a
: Tarw Numbar
Mass of Wol Soil & Tare g
Masz of Bry Soil & Tare g
Mass of Tare g
Mzss of Dry Soil g Wa
| Mass ot Molatura g !
MOISTURE CONTENT % w | |
Yalume of Tare ¥
Valume ot Dry Sall Vo
Valume of Shrinkage
Shrinkage Linit SL
] |$heinkage Ratio A l
_ _ S5 (velumetrle Shrinkage Va ]
' = 0 @ - 28 35 s | Lnearf Shrinkage La I
NHumber of Blaws
Remarks:
Liguic Lirrt: / . 7
Plastic Limit: s =
Plagtcity index: —
4B BV BN Kuceon = for i SOiE Wi wwa . The TNUUNY SRR CUER B P DR ey Pard v Dy an Sl R n 18 MpigaLLsa ema
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EBA Engineering Consultants Ltd.
POINT LOAD STRENGTH INDEX

Project Knight Piesold Lab Testing Date ~Mareh 27, 1836
Tested By M.CP.

Location _Carmacks Client Knight Plesold

Bore Holp DH-11 Oepth Varons = Attention _Mr. Bruno Bomtrasger

Sample No. Project No. 0201-96-12188

Tast Typa B-C Diamatral : A- Axial o Irrngular

w_{.....

g e
21.5 ft 1.85 | 3540 | 3.42

3706t 185 | 700 | 342 | 205 205

385 1t 185 | 700 | 342 | 205 | 205

SIS N S

Madian values of strength index, 1,{50)

Parallel to plane of weakness: psi { MPa}
Perpendicutar to plana of weakness; psi ( MPa}
Anisctropy index, |, {50) = =
Remarks: : D er ratio >1.4 1
— "Colclte Businass Cerre " ebhq

Urit &, 151 Industrial Rogd, Whitshorss, YT V1A 2Va
sPhong (403) 488-3008 « FAX {403) B88-4349+
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EBA Engineering Consultants Ltd.

POINT LOAD STRENGTH INDEX

Project  Kuight Piesold Lab Testing  Dale _Masch 27, 1996
Tasted By M.CP.

Location _Carmacks Cliant Knight Piesold
Bote Hole DH:12  Dapth Varioys = Attention _Mr, Bruno Borntrasgar
Sample No. Project No._020]1-96-12188

Tast Typa D Dlamatral 1 A- Axnal - Ineuu!ar

D J2fi 1.85 | 1875 | 342 | 534 534 37 Perpendicular to

it
D | s2n | L8S | 1025 | 342 | 300 | 300 | 21 Parallel 1o
, Schistosity
|| D | ssp [ 185|700 | 342 | 205 | 205 | 14 | Perpendicularto ||
Schistosity
D | s8f | 185 550 | 34z | 161 | 161 | 1.1 Pazalle] to
I

D 9fn 1.85 | 1450 | 342 | 424

D 394 185 | 700 | 342 | 205

Median values of strength indax, 1,(50)

Parallel to plane of weakness: psi { MPa)
Parpendicular to plane of weaknaas. psi{____ MPa}
Anlsotropy index, [,(50) =
Hamarks Lgugﬂ_m mm mﬁg; g; Ests mmg g;,;pgndmcular to Schlstos!;g &
but for subs ) : tost AL aried
de in 1 fl
=
Caleita Business Cantre B m

Unit &, 151 Incusiriel Road, Whitshorse, YT Y‘IA 2va
sPhone {409) 648-G088 » FAX {403) BA0-434F+

@oze
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APPENDIX B2

KNIGHT PIESOLD DENVER
TEST RESULTS
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Laboratory Compaction
Test Data

ASTM D 1557-91

Knight Piésold LLC



kel Aou.m

Dry density,

PROCTOR TEST REPORT

PFraject No.: 1377A-L200

Curve No.:
Date: 3/24/968

Fraject: CARMACKS COPPER PROJECT

Location: TRBG-17

TILL
Elev/Depth:
Remarks:

Dascription: cloyvey SAND,
Clasgificationg: USCs
Mat. Mopigt. = & 4A%X
Liquid Limit = 20

%> 3/8 in = B.5%

MATERIAL DESCRIFTICON

some gravel

- 5C ABSHTO:
Sp.G. =
Plastielty Index = &
< Mo 200 = J6.6X

TEST RESULTS

Maximum dry density = ZZ.4 kKN/cu.m
Qptimum moisture = 6.5 %

24 Y
\\%\ Test specificatian:
\ ASTH D 1557-91 Procedure B, Modified
Ovargize correction applied to eoch point
22
NS RN
\\
20 NN 100% SATURATION CURVES
Py fOR SPEC. GRAV. EQUAL TO:
Y 2.8
“\ 2.7
2.6
18
o f
"
'\
18 EEE .
oy
14 EEE;
E-E;:%E
H
12
10
8 5 10 15 20 29 a0 A1 40

Woter content, X

Flate Mo,
Knight Piasold LLC




kM cu . m

Ory density,

PROCTOR TEST REPORT

Curva MNe.

Froject Mo.: 1.5377A-L20C0 Date. 3/24/96
Project: CARMACKS COPPER PROJECT

Location:

TREE6-12-1
FINE GRAINED SOTIL

Elev/Depth:

Remarks:

MATERTAL DESCRIFTION

Dexscription: =ilty/clayey SAND =ome gravel

Clasgsifications; USCS: SC-SM SASHTO:

Mat., Mpizt. = B.OXEX Sp.G. =

Ligquid Limit = 20 Plasticity ILndax = 7
%> 3B in = 10.3% B No 200 = 54 9%
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TEST REESULTS

Mox imum dry density = 22.8 kM/cu.m

Optimam moisture = 5.7 X%

\JDS Test specification:
[,

N ASTH O 1557-91 Procedure B, Medified
W] Oversize correction applied to each point
‘
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KN/ cu.m

Ory density,

PROCTOR TEST REPORT

Surve No.:
Project No.: 1377a8-L200 Date: 3/24/96
Project: CARMACKS COPPER PROJECT
Locotion: TRE6-1-2
TILL
Elev/Oepth:
Remarks .

MATERTAL. DESCRIPTION

Description: very clayey SANMD some grawve)

Classifications: USCS: 5C AASHTO :

Mat. Moist, = 8.9% Sp.G. =

Ligquid Limit = 26 Flasticity Index = 11
%>* 3/8 in = 5.9% %< No.200 = 47.5%

TEST RESULTS
Maximum dry density = 21.3 kN/cu.m

Qetimum meigture = 8.0 %

24
\I\\, Test speciflcation:
\i\ ASTM D 1557-91 Procedure B, Modified
- \‘h\ Oversize correztion gpplied to each point
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z0 N, 100% SATURATION CURVES
\\, FOR SPEC. GRAY. EQUAL TO:
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kM 2u.m

Dry density,

PROCTOR TEST REFPORT

Curve Ng.:
Project Mg, : 13775200 Date: 3/24/95
Froject: CARMACKS COPPER PRGJECT
Location: TRIG-16-1
TTLL
Elev/Depth:
Remarks:

MATERTIAL DESCRIFTICN

Description: clayey SAND w/gravel

Clasgificatians: USCS: &G BASHTD :

Hat. Moist, = 14 1K Sp.G. =

Liguid Limit = 25 Plastioity Index = 12
%> 3B in = 12.5% %% Mo.200 = 359.5%

TEST RESULTS
Maximum dry density = 22.0 kN/cu.m

Qptimun moigstura = 6.1 %

24
A \ﬁ Test speclflcation:
\\\‘l\. ASTM D 1557-91 Procedure B, Modified
Over=zize corraction appliad to each point
22 -
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kN/cu.m

Dry density,

PROCTOR TEST REPORT

Froject Mg, : 1377A-L200
Project: CARMACKE COPPER PROJECT

Locgtion: TREE-G-2
SAND & GRAVEL

Elev/Depth:

Ramarks:

Curve Mo.:

MATERTAl DESCRIFTLION

Degcription: gravely SAND slightly =iity

Daote: 3/74/46

Clagsificagtians: USES: SW-SM AASHTO:
Mat. Moist., = 3 2% Sp.G. =
Liguid Limit = Flasticity Index =
R» 3/8 in = 17.5% % Mo 200 = 5.2%
TEST RESULTS
Maximum dry density = 21.7 kEMN/cu.m
Optimum moisture = 5.8 %
24
\\\ Tezt specification:
\h\~\\ ASTM D 1557-91 Procedurs B, Modified
o ‘\\ Oversize carrection applied te egch point
'
22 X
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kN/cu,.m

Dry density,

Froject No.:

FROCTOR TEST REPORT

Curvea o, :
{3778~ L200 Date: 3/24/96

Froject: CARMACKS COPFER PROJECT

Locatien:

TRSE-11-3

FINE GRaINED SOTL
Etev/Depth:

Remarks:

MATERTIAL DESCRIFTION

Dascription: =andy, gravel ly CLAYT

Clossifications: UsC3: CH AASHTO:

Mat . = Z7.6X% Sp.G. =

Liguid Limit = 55 Pltastic¢ity Index = 42
%> 3/B in = §,0% e N, 200 = 77,57
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TEST RESULTS

Maximum dry density = 17,3 kH/cu.m

Jptimum moistura = 18.1 &

Test spacification:

ASTH D 1557-91 Procedure B, Modifled

NN
\\j\\ Oversize correction opplied to each point
™
N
o
h \ 100X SATURATION CURVES
P FOR SPEC. GRAY. EQUAL TO:
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DATA FILE: 213

PROJECT DATA

Date: 3/24/96
Project na.: 1377A-1.200
Project: CARMACKS COPPER FROJECT
Location 1: TRS6-1-2
2: TILL
Remarks 1:
2:
3:
Material 1: very clayey SAND
description 2: some gravel
Elevation or depth:
Fig no:
HPECIMEN DATA
USCS classification: sSC AASHTD classification:
Natural moisture: 18.9 Specific gravity:
Fercent retained on 3/8 in sieve:; §.9
Percent passing No., 200 sieve: 47.5 _ :
Liguid limit: 26 Flastic limit: 15 Plasticity index: 11

bl e ——— ———— —— —— —— Y W . —— — — — . e - A — T W W W W —

TEST DATA AND REBULTS

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

23 Zav spg| FOINT 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
. WD+T #1 354.50 465.00 324.00 621.80
21 iy TARE #1 113.10 116.90 112.10 114.20
/ S\ MOIST #19.5  12.5 5.4 7.6
N
20 <
19 \\
' MOLSTURE 8.9 11.3 4.9 6.8
le 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 %

ASTH D 4718 Correction Data:
Bulk sSpecific Gravity of Oversize Material = 2.72&
Moisture of oversize material = 0.000 %

ASTM D 4718 Correction Applied to Each Point

SI=====zc=—sz====s=========== Knight Piescold LLC
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MOJETURE-DEMNABITY TEST DATA DATA FILE: 211

oo raoomO—= =i e e s T e e oo e

PROJECT DATA

Date: 3/24/956

Project no.: 13774-~-L200

Proiject: CARMACKS COPPER FROJECT
Location 1: TRS6=17

21 TILL

Remarks 1:

P

3:

Material 1: clayey SAND, some gravel

description 2:
Elevation or depth:

Fig no:
BPECIMEN DATA
UsCS classification: SC AASHTC classification:
Natural moisture: B.a% Specific gravity:
Percent retained on 3/8 in sieve: 8.5
Percent passing No. 200 sievea: i6.6 .
Liguid limit: 20 Plastic Iimit: 12 Plasticity index: 8

—— i —— — ———— — ——— . T L — " " ok e T Ve Al e Bk e e ol e e e et e e e e e U A e e e b e e S W e o - W W

TEAT DATA AND RESULTS

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

DRY DEN 22.34 21.40 20.98 21.72

24 ZAv spc| POINT No. 1 2 3 2
2.75 | WM + WS 14.13 14.01 13.62 13.90
23 A WM $.15 9,15 9.15 9.15
WW+T #1 283.50 290.00 354,10 345.70
AN WD+T #1 273.00 275.30 348.60 335,30
22 '{ T TARE #1 114,60 120,80 120.10 119.70
y ;N MOIST #1 6.6 9,1 2.4 1.8
21 \\
20 L‘
XHGISTURE&J 8.3 2.2 4.4

19

2 5 1c 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 %

2~™™ D 4718 Correction Applied toc Each Point

|
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MOIBTURE~DENRITY TEST DATA DATA FTILE: 212

PROJECT DATA

Date: A/24/96
Project ne.: 1377A-Lz00
Project: CARMACKS COPFER PROJECT
Location 1: TR96-12-1
2 FIBE GRAINED SOIL
Remarks 1:
2
3:
Material 1: silty/clayey SAND
description 2: some gravel
Elevation or depth:
Fig no:
BPECIMEN DATA
USCE classificatioen: SC-SM AASHTD classification:
Hatural mojisture: 8.0% Specific gravity:
Percent retained on 3/8 in sieve: 10.9
Percent passing NHo. 200 sieve: 34.9
Liguid limit: 20 Plastic limit: 13 Plasticity index: 7

TEET DATA AND RESULTS

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

23 ZAV Spc | POINT No. 1 2 3 4
N .75 | WM + WS 13.92 13.82 13.86 14.04
22 2 WM 9.15 %.15 9.15 9.15
d \ WW+T #1 352.40 313.60 301.40 278.30
WDHT #1 2334.20 296.70 203.30 266.90
21 \o B TARE #1 129.90 128.20 129.20 124.70
\ MOTST #1 8.9 10.0 2.9 5.0
o
19 \‘
MOISTURE 7.9 8.9 4.4 7.1
18 DRY DEN 21.20 20.58 21.66 21.85
4 3 12 16

Max dry den= 22.6 kN/cu.m., 9pt moisture= 5.7 %

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

======z==ccs———==s========———— Knight Plesold LLC =====c=mr-——=SSoosmooe—====——



DATA FILE: 214
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PROJECT DATA

Date: 3/24})96

Project no.: 1377a-Lz200

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

21 TILL

REemarks 1:

2:

3:

Material 1: clayey SAND wigravel

description 2:
Elevation oY depth:
Fig no:

—— i —— — —— e T ik ek ik el vk T T T T T S ———————————————— — T ————— ———— T T —— . - T — - A A —

SPECIMEN DATA

USCS classification: SC ARSHTO classification:
Natural maisture: 14.1 Specific gravity:
Percent retained on 3/8 in sieve: 12.5
Percent passing Mo. 200 sieve: 39.5
Liguid limit: 25 Plastic limit: 13

Plasticity index: 12

T ———————————— — T k. . g ——— — W P v i S ke S — ——— ———————————————— ———— — {——r—— T ———————r— ————— —

TEST DATA AND RESULTS

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

23 | AV spG| POINT No. 1 2 3 s
2.75 | WM + WS 14.00 13.83 13,73 14,03
22 \ WM 9.15 9.15 9.15  9.15
\ WW+T #1 405.80 507.60 365.20 625.90
N WD+T #1 381.70 466.90 353.80 592.00
21 < TARE #1 116.70 114.70 113.4C 112.60
,\ MOIST #19.1 11.6 4.7 7.1
20 <
19
MOISTURE 8.0 10.1 4.1 6.2
L8 DRY DEN 21.55 20.43 21.24 22.03
2 10 14

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

25TM D 4718 Correction Data:
Bul¥ Specific Gravity of Oversize Material = 2.723
Moisture of aversize material = 0.000 %

A" D 4718 Correction Applied to Each Point

===== Knight Piesold LLC
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MOISTURE-DENSITY TEST DATA DATA FILE: 215

—1 5

PROJECT DATA

Date: 3/24/96
Project no.: 1377A=-1L200
Praject: CARMACKS COPPER PROJECT
Locaticn 1: TRI&E~65-2
2: SARND & GRAVEL
Remarks 1:
2:
3:
Material 1: gravely SAND
description 2: slightly silty
Elevation or depths
Fig no:
BPECIMEN DATA
USCS classification: SW-SM AASHTO classification:
Matural meisture: .2 Specific gravity:
Percent retained on 3/8 in sieve: 17.5
Fercent passing No. 200 sieve: 5.2
Liguid limit: Plastic limit: Plasticity index:

——— A — — — o e o e e A A S T — —————————————————— — ———— ——— i ——— o i o — e i ———

TEBT DATA AND REEULTS

Type of test: Modified, ASTM D 1557=%1 Prccedure B

23 ZAv SpG| POINT NO. 1 2 3 4
2.75 WM + WS 13.51 13.85 13,490 13.81
22 h WM 9,15 9,15 9.15 9,15
\ WW+T #1 433.00 649.20 1222,.80 355.80
L WD+T #1 419.B0 616,90 1138.90 335.40
21 5 TARE #1 114.40 114.50 112.70 135.40
N MOIST #1 4.3 6.4 8.2 10.2
20 \\
19
MOISTURE 2.6 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 %

A®TM D 4718 Correction Applied to Each Point

e e s ] Knight Piesold LI ========—=—=
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MOISTUORE-DENSITY TEST DATA DATA FILE: 216
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PRGJECT DATA

Data: 3f24796

Project no.: 1377A-LZ00

Project: CARMACKS COPPER PROJECT
Location 1: TR9&6-11-3

21 FINE GRAINED SOIL
Remarks 1t

2

3:

Material 1 sandy, gravelly CLAY

description 2:
Elevation or depth:

Fig no:
SPECIMEN DATA
UsSCs classification: CH AASHTO classification:
Hatural moisture: 27.6 Specific gravity:
Percent retained on 3/8 in sieve: €,0
Percent passing No. 200 sieve: 77.5
Liguid limit: 59 Plastic limit: 17 Plasticity index: 42

T ————————— — —— Y ——— . - — —— T P — P —— v —————— ———— — T ———

TEBT DATA AND RESULTH

Type of test: Modified, ASTM D 1557=%1 Procedure B

19 ] ZzAv Spe| POINT No. 1 2 3 4 5
5 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
] WD+T #1 275.20 206,00 205.30 212.20 267.40
17 o TARE #1 115.90 91.10 92.30 91.90 115.40
\ MOIST #122.9 21.9 18.8 25.6 16.4
P
16 ]
15
| MOISTURE 21.5 20.6 17.6 24.1 15.4
14 DRY DEN 16.80 17.05 17.31 15.86 16.95
14 18 22 26

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

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

27 ™M D 4718 Correction Applied to Each Point

== Knight Piescld LLC ====———===== ===




Grain Size Distribution
Test Data

ASTM D 422
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’ GRAIN SIZE - mm
Test|z +3¢ % GRAVEL Z SAND % SILT % GLAY
| G g.0 19.8 S2.9 0.8 16.7
LL PI Des Osp Bson Dap Dis Do Co Cy
L 26 11 B.53 0.237 [0.08923 |0.0112
WATERTAL DESCRIPTION Uscs AASHTO
® vary clayeay SaND, some gravel sC
|F‘rojec't Mo.: 1377A Remorks:
Project: CARMACKS COPPER PROJECT Matural Meisture Content
% Location: TROE-1-2, TILL
t8.9%
Date: 3717/96
GRATIN SIZE DISTRTIBUTION TEST REPORT
Knight Piesold LLC Figure No.




Y-
£ E £- £ £ 3
100 now: -5 2F oz < g i g = W
a5 N B - H R : ' 4
o Ll
Bo :
FO -]
o :
w :
E BQ _ ;
L 50 \
Led i
%
o 4+
o
20
20
10
0 : : :
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’ GRAIMN S5IZE - mm
Test|% +3" % GRAVEL % SAND % SILT % CLAY
B 4.0 34.7 59 .6 1.7
Lo PT Das Dso Dsg Bg Dy D1g Ce Cy
. 18.8 4.47 3.02 1.41 0.6%9 | 0.489 | 0.91 9.1
=
MATERIAL DESCRIPTION U=CS AASHTD
& gravally SaND, traca cobblesx SP
T D ————————————————————— |
Project Ho.: 13774 Remarks:
F‘roje:t: CARMACKS COFFPER PROJECT Matural Moisture Content
# Logdtion: THR9E-3-1, Sand & Groave|
J.1%
Date: 3/17/96
GRATM SIZE DISTRIBUTION TEST REPORT
Kﬂight Piesold LLC Figure Na,




GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTIOH UsCs BASHTO
® gravally SAND, slightly siity SW-SM
Froject Mo.: 1377A Reamarks:
Project: CARMACKS COPPER PROJECT Natural Moisture Content

# Location: TRIE-G~2, Sand & Gravel
. 3.2%

Date: 3/17/36
GRAIN SIZFE GISTRIBUTION TEST REPORT
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GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERTAL DOESCRIPTION U=CS AASHTO
8 szandy, graveally QLAY CH
et |
Project No.: 1377A Remarks:
Project: CARMACKS COPPER PROJECT Notural Moisture Content
& Location: TREE-11-3, FINE GRAINED SOTL
27.8%
Dote: 3/17/96
GRATN STIZE CISTRIBUTION TEST REPORT
Knight Piesold LLC Figure No.
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MATERIAL DESCRIPTION USCE AASHTO
® silty/clayey SAND, some gravel SC-SM
IF ——
Froject Ma.: 13774 Remarks:
F‘rnjec‘t: CAHMCKS CUFPER FR‘DJECT Huturul Mgisture Cﬂntﬂnt
& Location: TRBE-12Z-1., FINE GRAINED S0OTL a_ o
Date: 3/17/96
GRATM STZE DISTRIEBUTION TEST REPORT
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GRAIN SI/ZE DISTRIBUTION TEST REPORT
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MATERTAL DESCRIPTION USCS AASHTO
8 cloyay SAND w/grovel sC
Frojest Ne.: 1377A Remarks:
Project: CARMACKS COPPER PROJECT Notural Moisture Content
% logcation: TRE8E-16-1, TILL
14.1%
Date: 3/17/96
GRAIN SIZE DISTRIEBUTION TEST REPORT
Knight Piesold LLC Figure MNo.




GRAIN SIZE DISTRIBUTION TEST REPORT
L . L E s
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MATERTIAL DESCRIFPTION USCS i AASHTOD
® clayay SAND, =some graval sC
—_———r—e T e
Frojest Ma.: 1377A Remarks:
Froject: CARMALIKS COPPER PROJECT Noturel Moisture Centent
& location: TROE-17, TILL
a.4%
Date: 317796
GRATN SIZE DISTRIBUTION TEST REFORT
Knight Piesold LLC Figure No.
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 6

rove: 3/17/96
ject Ho.: 13773

Sample Data
Locaticon of Sample: TR96-1-2, TILL
Sample Description: wvery clayey SAND, some gravel
UsSCS Class: SC Ligquid limit: 26
RASHTO Class: Plasticity index: 11

——— —— - — A A — N — T o B A W —— S S — —— A — W — e e L  ————
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Remarks: Natural Moisture Content 18.9%

Fig. No.
Mechanical Analysis Data
Injitial
Dry sample and tare= 37.80
Tare = 0.400
Dry sample weight = 37.60

Sample split on number 4 sieve
it sample data:
;ample and tare = 616.8 Tare = 117.1 Sample weight = 499.8
Cumulative weight retained tare= 0
Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer
1.8 inches 0.00 100.0
1 inches 0.74 98.0
0.75 Inches 1.41 6.2
0.8 inches 2.73 82.7
0.375 inches 3.72 ap.1
# 4 7.37 80.4
# 10 37.30 Td.4
£ 20 72.30 68.8
# 40 98.60 64.5
# 80 124,30 0.4
¥ 100 158.10 55.0
# 200 204.540 47.%
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< ~aration sjiave is number 10
cent =# 10 bhased on complete sample= 74.4
Weight of hydrometer sample: 5§7.96
Calculated biased weight= 77.90
Automatic temperature correction
Composiite 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 Bm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Fercent
time, min deg C reading reading depth mm finer
1.0 l18.0 34.5 12.0 d.0142 35.5 10.5 G.0460 41.86
1.0 12.0 34.5 32.40 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 6.7
4.0 12.0 30.5 28.0 0.¢142 31.5% 11.1 0.0237 36.4
15.0 12,0 26.0 23.5 og.0142 2%.0 11.8 0.012& 10.8
30.0 12.0 24.58 22.0 0.0142 25.5 12.1 0,0099) 28.8
60.0 8.0 22.0 1.5 0.0142 23.0 12.5 0.0065 25.4
120.0 1.0 20.5 18.0 0.0142 21.5 12.8 0.0046 23.4
234.0 8.0 18.0 15.5 0.0142 19.0 13.2 0.0034 2Q.2
1445.0 12,0 14.5 12.0 0.0142 15.5% 13.8 0.c014 15.56

—— —— A —— . ] S B S —— B — S B B U S S . R . — g —— — g —

avel fSand based on #4 slieve
Sand/Fines hased on #200 sieve
5 + 3 in. = 0.0 % GRAVEL = 19.6 % SAND
% SILT = 30.8 ¥ CLAY = 186.7

il
(%3
bJd
.
L1}

C85= 6.53 Deld= 0.237 D5D= 0.0a2
L30= 0,0112
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o : 3f17/96
£ ect Ho.: 1377A
Pruject: CARMACKS COPPER PROJECT
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Location of Sample: TR96-3-1, Sand & Gravel
Sample Description: gravelly SAND, trace cobbles

USCS Class: SP Liquid 1limit:
LASHTC Class: FPlasticity index:
Notes

Aemarks: Natural Moisture Content 3.1%

Fig. Mo.:
Mechanical Analysis Data
Initial
Jry sample and tare= 59.99
Tare = 0.00
Jry sample weight = 59.99

37 ~le split on number 4 sieve
3 t sample data:
ample and tare = €24.1 Tare = 118.6 Sample weight = 505.5
Cumulative weight retained tare= 0

Tare for cumulative weight retained= 0

Sieve Cumul, WE, Percent
retained finer
6 inches 0.00 100.0
3 inches 2.41 9¢.0
2 inches 3.48 94.2
1 inches 6.99 BEB.2
1 inchas 6.99 BE.2
0.75 inches .93 89.1
a,5 inches 12.72 78.8
0.375 inches 15.24 T4.6
# 4 23.25 6l.2
# 10 183.30 39.0
£ 20 353.60 18.4
£ 40 435.60 B.5
# 80 468.50 4.4
# 100 484.20 2.6
£ 200 491.80 1.7

T —— o S A - W W W S W W - - o i P S T S Sy S S S P S S e S e e P N S S e
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3r -el/Sand based on #4 sieve




Sand/Fines based on #200 sieve

$ + 3 in. = 4.0 % GRAVEL = 34.7 % SAND =

% FINES = 1.7

i = 18.84 Dsd= 4.467 D50= 3.016
D30= 1.4108% Di15= 0.65504 D1l0= 0.48522
e = 0-9110 Cu = 9.13086

.8
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GRATN SIZE DISTRIBUTION TEST DATA Test No.: 1

r- o 3717/98
1 ject HNo.: 1377A
Prnjgct: CARMACKS COPPER PROJECT
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Location of Sample: TRS6-11=-3, FINE GRAINED S0OIL
Sample Descripticn: sandy, gravelly CLAY

USCs5 Class: CH Liguid limit: 59
AASHTD Class: Plastieity index: 42
Hoteas

I ————————— ——— T S — —— — S S S S S S S . S S S S —— ——r — T T———— — A S ——— . T—— - A -

Remarks: Natural Maolisture Content 27.6%

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

Sr  le =zplit on number 4 sieve

g Lt sample data:
<ample and tare = 637.4 Tare = 118.9 Sample weight = 518.5
Cumulative weight retained tare= 0

Tare for cumalative weight retained= 0

Sieve Cumal. Wb, Percent
retained finer
1.5 inches 0.040 100.0
1 inches 0.44 SB.2
0.75 inches 0.57 97.7
0.5 inches 0.89 96.1
0.375 inches 1.44 94.0
#F 4 3.41 85.48
# 10 14.30 B3.5
£ 20 23.40 82.0
# 40 10.9¢ BO.7
# 60 17.00 79.7
# 100 43.40 78.7
# 200 5C.30 TT.5
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£ ration sieve is number 10

t .cent —# 10 based on complete sample=

Weight of hydrometer sample: 58.43

Caloulated biased weight= 69.99

automatic temperature correction
Composite correction at 20 deg C ==2

83.5

Meniscus correction only= 1

Specific gravity of solids= 2.6

Specific gravity correction factor= 1.012
Hydrometer type: 152H

Elapsed Temp, Actnal Corrected K Rm
time, min deg C reading reading

0.5 18.7 54.5 32.2 0.0141 SE5.5
1.0 18.7 53.5 1.2 0.0141 %4.5
2.0 18.7 52.5 50.2 £0.0141 53.5
4.0 18.7 51.4 48.7 0.0141 52.0
15.0 18.3 48.0 45.6 C.0142 45.0
3G.0 18.1 47.0 44.6 0.0142 48.0
60.0 18.0 4s.0 43.5 0.0142 47.90
120.0 18.0 44.5 42.0 C.0142 45.5
240.0 18.0¢ 43.5 41.40 0.0142 44.5
1440.0 18.0 37.0 34.58 G.0142 38.0

T P R ) — — A . —— . " A Y WP Y P W T S —— e W W S W WP -

Sand/Fines based cn #200 sieve
5 + 3 in. = 0.0 % GRAVEL =
¥ SILT = 20.8 % CLAY = 56.7

14.2 %

D85= 4.22 D60= 0.003 D50= c.001

EfE.
depth
7.2

HOmO LD

DWW m ooy - -]

L] - -

W A T T A —— . N T S — . Y .

Effective depth L= 16.2949%964 -~ 0.164 X Rnm

Diameter
mm
0.0534
0.0382
0.0273
0.0196
0.0105
0.0075
9.0054
0.0039
0.0028

— ——————————— L — . . . o T e Y . g g . . T . T . T T T g g e il N A el el - T T M . S S - N . . g

Percent
finer
75.4
T4.0
T2.6
FJ0.4
65.9
64.4
£2.9
&50.2
59.3
49.9
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 4

e 3717796
vject No.: 1377A
Project: CARMACKS COPPER FPROJECT
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Location of Sample: TR26-12-1, FINE GRAINED SOIL
Sample Description: silty/clayey SAND, saome gravel

USCS Class: SC-SM Ligquid limit: 20
AASHTO Class: Plasticity index: 7
Hotes

Remarks: Natural Molsture Content 8.0%

Fig. Ho.:
Mechanical Analysis Data
Initial
Dry sample and tare= 38.488
Tare = 0.00
Dry sample weight = ja.&8

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

S5ieve Cumul. Wkt. Percent
retained finer
1.5 inches G.00 100.0
1 inches 0.89 97.7
0.75 inches 1.77 95,4
D.5 inches 1.26 91.5
0.375 inches 4.22 89.1
i 4 6,87 82.2
# 10 &8.40 72.4
F 20 128.80 63.7
# 40 179.&0 6.4
# a0 225.60 49.8
& 100 276.00 412 .6
# 200 329.50 34.9
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.aration sieve is number 10
. -rcent -# 10 based on complete sanple= 72.4
Weight of hydrometer sample: 58.18
Calculated biased weight= 80,235
Automatic temperature correction

Composite correction at 20 deg C =-2

HMeniscus 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 ¥ Fm Eff. Diameter Percent
time, min deg € reading reading depth mm finer
1.0 18.3 26.0 23.6 0.0142 27.9 11.9 0.04388 29,7
1.0 18.2 26.0 23.4 0.0142 27.0 11.9 0.0488 29,7
4.0 8.3 22.0 19.6 0.0142 23.0 12.5 0.0250 24.7
4.0 8.3 22.0 19.6 0.0142 22,0 12.5 0.0250 24.7
15.0 8.5 18.5 16.1 0.0141 1.5 13.1. 0.0132 20,3
60.0 1.5 15.5 13.1 $9.0141 1&6.5 13.86 0.00867 16.6
60.0 18.5 15.& 13,1 0.0141 16.5 13.6 0D.00&67 16.6
240.0 ig.0 13.0 10.5% 0.0142 14.0 14.0 0.0034 13.13
240.0 14.0 13.0 10.5 0.0142 14.0 14.0 0.0034 13.3
1447.0 18,0 12.5 1i0.0 0.0142 13.5%5 14.1 0.0014 12.6

N — — —— ———— ———— T —— . —— ————— A S A e U e S A A P N L SR et N S Y S S S S S S S —— —— ————— —— A — - S

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

$+3 in. = 0.0 ¥ GRAVEL = 17.8 % SAND = 47.3
¥ EILT = 22.0 ¥ CLAY = 12.9
DBS= 6.17 D&0= 0.589 Dbo= 0.251

Di0= 0.04595 Dib= 0.00473
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Le: 3/17/96
..0}ect No.: 1377A
Project: CARMACKS

T P ——

COPPER PROJECT

Test No.: 5
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Logation of Sample:
Sample Description:
USCS Class: SC
ABRSHTO Class:

TR9&=16-1, TILL
clayey SAND w/gravel
Liguid limit: 25

Hotes
Remarks: Natural Moisture Content 14,1%
Fig. No.:
Mechanical Analysis Data

Initial
Dry sanmnple and tare= 35.69
Tare = 0.00
Dry sample weight = i5.69

nle split on number 4 sieve
it sample data:
Sample and tare = 644.7 Tare = 114.4
Cumulative weight retained tare= 0
Tare for cumulative welght retained= 0

Sieveo Cumul. Wi, Pergcant
retained finer
1.5 inches 0.900 100,90
1 inches 1.69 5.3
0.75 inches 2.22 93.8
0.5 inches J.44 90.4
0.375 inches 4.45 87.5
# 4 7.70 78.4
# 10 319.40 T2.6
#& 20 B&.60 65.86
# 40 128.00 59.5
# 60 167.50 53,7
# 1a0 212.40 47 .0
# 200 263.50 39.5

Plasticity index: 12

v T T —— T T —————— T — — ——— T ——— —————— — — e S S ——

Sample weight =

A A v s v —————————— —

= ——

. — . — A — — A —— A ——

530.3
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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 carrection
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 Rn EfE. Diameter Percent

time, min deqg C reading reading depth mm finer
1.4 18.7 30.0 27.7 0.0141 31.90 1.2 0.0472 is.1
1.0 18.7 30.0 27.7 g,0141 3:.0 11.2 0.0472 35.1
2.0 18.7 28.0 25.7 0.0141 25.0 11.5 0.02338 2.6
4.0 18.7 2&.0 23,7 o0.¢141 27.0 11.% 0.0243 3c.1
5.0 18.7 23.5 21.2 0.0141 24.5 12.2 0.0127%7 26.9
3iD.o 18.7 22.0 19.7 0.0141 231.9 12.5 0.00491 25.0
80.0 l18.7 20.0 17.7 0.0141 2.0 12.9 0.0065 22.4
120.0 18.7 18.5 16.2 0.0141 19.5 13.1 0.0047 20.5
232.0 18.0 17.490 1.5 D.C¢1l42 18.90 13.3 0.0034 12.5
1440.0 18.0 14.0 11.5 0.0142 15.0 13.8 0.0014 l4.6

—— A — T o v S v e S e e T ——— T ————————————T—— ——————————————— k. m il - B Al o W e A e v il
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t=ravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 ¥ GRAVEL = 21.é % SAND = 39.0
% SILT = 23.65 2 CLAY = 15.8

D85= T.768 Del= 0.447 DS0O= 0.184
Di0= D.G240 Dlb= 0.G0151



..l 3f17/96
. -oject Ho.: 13774
Project: CARMACKS COPFER PROJECT

Sample Data
Location of Sample: TRS6-17, TILL
Sample Description: clayey SAND, some gravel
UsSCs Class: SC Liguid limit: 20
ARASHTO Class: Plasticity index: 8

S — — —— — T o ——— o A S A . A P ———————— — — N A P A . . . A P S e —————— . ———————— — ————— -
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Eemarks: Natural Moisture Content §.43%

Fig. Ho.:
Mechanical Analysis Data
Initial
Dry sample and tare= 33.63
Tare = J.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= D

Sieve Cumul. Wt. Percent
retained finer
1.5 inches 0.00 100.0
1 inches 0.23 99,3
0.75 inches 0.8a 87.4
G.5 ihches 1.85 91.5
0.275 inches 2.886 41.5
¥ 4 5.91 BZ.4
# 10 20,560 Ja.l
# 20 91.60 a7.7
# 40 136.50 60.5
# a( 184.50 52.3
# 100 237.80 44.1
#F 200 285.70 36.6
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aration sieve is number 10
.reent —-# 10 based on complete sample=s 79,1
Weight of hydrometer sample: 58.52
Calculated biased weight= 73.94
Automatic temperature correction
Composite correction at 20 deg ¢ =-2

Meniscus correction enly= 1

Specific gravity of sclids= 2.6

Specific gravity correction factor= 1.012

Hydrometer type: 152H Effective depth L= 16.2%4%64 - 0.164 x Rm

Elapsed Temp, Actual Corraected ¥ Rm ELfE. Diameter Parcent
time, min deq C reading reading depth mm finer
1.0 18.0 26.5 24.0 0.0142 27.5 11.8 .,.0488 12.9
4.0 1.0 24.4Q 21.5 nD,0142 25.0 12.2 r.0248 29.5
15.0 18.0 21.5 19.0 0.0142 22.5 1l2.6 G.0130 26.1
0.0 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.Q 13.3 0.0047 19.9
236.0 1.0 1&.0 13.5 0.0142 17.0 13.5 0.0034 13.5
1440.0 18.0 13.0 10.5 0D.0142 14.0 14.40 0.0014 14.4

i ——— v e T — T — —————— T — T —————————— —— T ——— — i — i ———— - — v A m— — —— . M . T S - B
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Gravel/Sand based on #4 sieve
f 1/Fines based on #200 sieve ,

3 in. = 0.0 ¥ GRAVEL = 17.6 % SAND = 45.8
x SILT = 20.4 ¥ CLAY = 16.2

Das= 5.96 Deo= 0.403 D50= 0.211
Dig= 0.0272 D15= 0.001561



Triaxial Compression
Test Data

Consolidated-Undrained

w/pore pressure measurments

Knight Piésold LLC
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TOTAL EFFECTIVE
C, kPa  2.49 16.28
$. deg 31.1 37.3
o Ta&N & .80
% 1200 CHHTHEE
g 1 A
mn
]
[
9 ]
[
5 s00
=
]
[ [
o N i P i A i
0 800 1200 1800 2400
Total Normal Stress, kFa
Effactive Normal Stress, kPo —-_ -
3000 T —
riebbrrierl |SAMPLE NO. ¢ 1 z 3
S RN WATER CONTENT, % 6.7 6.7 6.7
2500 it b ild | |DRY DENSITY, kN/eu.m 21.23 21.23 21,23
PR (S SaATURATION, % §8.5 68.9 68.9
TRt |9 [VOID_RaTIO 0.267 0.267 0.267
X : : 2ed—ffd iy HEIGHT, com 15.75 15.75 15.75
i =+t b e
" > : A WATER CONTENT, % B.7 8.4 8.3
n i s00 : : ST = |DRY DENSITY, kN/cu.m 21.73 21.85 21.92
~ : ] W) ISATURATION, % 100.0 100.0 100.0
s N D vOID RATIO 0.238 0.231 0.227
L ooo L itbsdeiel (B IDTAMETER, om 7.22 7.30 7.3%9
o RN : HEIGHT, cm 15.57 15.1% 14.73
E """ o Sirain rate, cm/min 0.01270.01020.0102
L 500 S BACK PRESSURE, kPag 372 I10 310
. + CELL PRESSURE, kPa 623 810 1310
H FATLURE STRESS, kPa 4890 11862 2113
g Y B | i TOTAL PORE PR., kPo 473 479 638
o 5 10 15 720 |ULTIMATE STRESS, kPa
Axial Strain, = TOTAL PORE PR., kFa
YPE OF TEST: Sy FATLURE, kPa 640 1493 2785
U with Pora Pressures T3 FAILURE, kPa 150 331 672
CLIENT: SAMPLE TYPE: REMOLDED
DESCRIPTION: cloyey SAND
PROJECT: CARMACKS COFPPER PROJECT some gravel (SC)
LL= 20 PL= 12 FI= 4

SAMPLE LOCATION: TR9&-17

FROJ. NO,: 1377A DATE: 4/05/95

TRIAXIAL SHEAR TEST REPORT

Knight Piesold LLC

SPECIFIC GRAVITY= 2.743
REMARKS: Failure criteria:
principal atress ratieo.
Specific gravity eatimated.
Multi-staged test.
Fig. Mo.:

Penlk




2500 : r 5 : 2500 .
I 1 f : ! : a ;
i ¢ Jrress i -
' i : i é !
! 2000 — ; : : : 2000 :
) E f 5 | -1 CI :
5 1500 — - : : : 1500 — ;
- i = i i i

n .......... e LLERLERL ATECTE] Inmca.— o O e T I TS

e n 5 : ! : :
o H i ‘/?’ i
L H
[
=]
a

1000 ; : : E ; 1000 [ : ! f :
| E . | | i

SO0 ,’/7" ~ : s 500 T

Beviolor Stress

Total

0% 10% 20% o% 10% 20%
2500 : : : : 2500 : :

; 3 ) _ : i 4 i
| sl 5124 w0 LRI - p--em e ——framed . S— e m e fe e g e e e e e e i e mE
! ' ; : ' 2000

Aoo0 f : : - v i .
] 1

v » [ 5 ;

54 1500 : : ; : 1500

e i i : ; i
E 11 & I i ] 3 E H I
L 1000 - - : ' 1000 : '
[ T : H H H i

- o P N - -SRI S-S IS N :

& > r?*lnhé ; i i

_a 500 [ e ; 500 I—

e : 5 I T I S
o H H

- i £

0% 108 20% oR 10% Z20%
FPeak Strength : Lo :

Tetal Effective P : E
@=2.13 kPa 14.54 kPa | ™" T R G T ;
800 = =27.3 deg 31.2 deg s /"fL // :
tan o =0, 52 Q.61 ] .l 4 !

Y

kPa

1200 1800 2000 2400
F. kPa
Stress Paths: Total — Effective ——- End  +

Client;

Project: CARMACKS COPPER PROJECT
Lacaticon: TRYS-17

File: 1377A-17 Project MHo.: 13774 Fig. No.: —




TRIAXIAL COMPRESBION TEST 4=18-1996
CU with Pore Preasures B:43 am
Project and Eample Data
Date: 4/05/96
Client:
Praoject: CARMACKS CCOPPER PROJECT
Sample location: TR96-17
Sample description: clayey SAND some gravel {s8C)
Remarks: Failure criteria: Peak principal stress ratio.
Spacific gravity estimated. Multi-staged test.
Fig no.: 2nd page Fig no. {if applicable}:
Type of sample: REMOLDED
Specific gravity= 2,74 LL= 20 PI~ 12 PI= 8
Test method: ASTM - Method A {staged methad triaxial test)}
Bpacimen Parameters for Specimen No. 1
Specimen Parameter Initial Saturated Consolidated Final
Wt. meist soil and tare: 1505, 000 : 1646, 000
Wt. dry seil and tare: 1410.300 1529.200
Wt. of tare: 0.000 118.5400
Weight, gns: 1505.0 '
Diameter, cm: 7.258 7.258 7.215
Area, cmi: 41.374 41,374 40.889
Height, cm: 15.748 15.748 15.568
Ne+ decrease in height, om: 0.000 0.180
' lecrease in water volume, cc: 15.000
~ Joisture: 6.7 9.7 8.7 8.3
Wet density, kiN/cu.m: 22.85 23.29 23.861
Dry Qensity, kKN/cu.m: 21.23 21.23 21.73
Void ratio: 0.2672 0.2673 0.2381
¥ Saturation: _ 68.9 100.90 100.0

Test Readings Data for HSpecimen No. 1

Deformation dial constant= 3 ¢m per input unit
Primary load ring constant= 1 1bs per input unit
Segondary load ring constant= 1 lbks per input unit

crossover reading for secondary load ring= 1 input units
Conseolidation cell pressure = 622.8 kPa
Consoclidation back pressure = 372.4 kPa

Consclidaticon effective confining stress =

Strain rate, infmin = 0.0127

FAIL, STRESS = 490.2 kPa at reading no. 24

ULT. STRESS = not selected

Project no.:1377A Knight Piesold LLC

250.4 kPa

Data file: 1377A-17
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26
27
28

Diak
nits

0,0008
6.,0059
0.0100
0.0154
0.0200
0.0250
0.0300
06,0330
0.0400
0.0450
00500
0. 0400
04700
00830
0.0w¥00
0.1000
g.1100
0.1200
. 1300
0.1500
a.1500
0.1650
0,1760
9.1850
d. 1900
0.2000
0-2100
0.2200
0.2300

Det,
<m

Q.00
a.013
0,025
0.038
0.051
0.084
0.076
Q.0ae
0102
0.114
0187
0.152
0.1
0.211
0.22¢
Q.2%54
0.2T%
0.305
0.330
0.35%
o.3a1
0419
0.43g
0.470
0,433
0.508
0.533
0.55%
0,534

Load
Dial
Units

15.00

3a.00

&7.00

33.00

57.00

&5.00

¥4.00

3.00
143.00
187,00
218.00
269,00
303.00
345.00
358,00
3ar.on
£01.00
414,00
427,00
435.00
L4608
4000
4£63.00
47700
420.00
4B5.00
495.00
503.00
310.00

Load
[bs

a,0
23,0
2.0
330
2.0
30.9
59.0
3.0

123.0
172.0
203.0
24.0
28a.0
.o
353.0
3rR.0
386.0
399.0
412.0
&20.0
4311.9
445 .0
450,00
&82.0
465.0
4730
480.0
488.¢
L95.0

Project no.:1377A

X

Test Readings Data for Specimen No. 1
Strain Ceviator

0_0
0.1
0.2
Q.2
0.3
2.4
0.5
0.é
g
0.7
0.8
1.0
1.1
1.4
1.5
&
1.8
2.0
2.1
2.3
2.4
2.7
2.4
3.0
31
3.3
3.4
1.5
1.3

Stress
kPR

0.0
25.0
3.8
41.2
£5.5
4.2
63.9
.5

138.3
185.7
219.0
273.4
3o0e.7
354.1
378.4
081
4126
425.8
438.7
4585
437.4
471.1
474.0
4874
4902
&57.8
043
511.8
518.3

Effective Stresses

Minor
kPa

251.%
250.4
249.0
2469
245.6
242.1
238.7
229.4
215.2
1#7.3
184.2
183.5
152.5
143.5
140.7
138.7
138.0
138.0
128.7
140.0
1614
144.9
145.4
149.0
14,7
152.5
154.5
157.3
1594

Major
kfa

251.1
275.4%
283.7
2281
2911
276.2
302.5
Iva
3535
83,0
403.2
437 .1
52,2
AIT.E
519.0
3.7
550.3
563.5
SI7.4
SB&.4
9.8
615.9
£21.5
6364
&37.8
&50.2
858.7
591
L7746

1:3
Ratic

1.00Q
1.10
1.14
1.17
1.1%
1.22
1.27
1.3%
1.64
1.9
2.19
2.67
I.05
3.47
3.69
X.ar
1.9%
4.08
4216
419
L
£.25
4.27
4.27
4.208
4248
426
4.25
4.25

Pore
Pres.
kPa

ETa
s
IflA
7.9
.2
80,7
3841
3.4
075
423.3
438.5
459.3
VD%
ATe.3
4321
486.1
484.3
£84.5
4841
4+52.8
431.4
4T7.9
4Tr.2
473.8
473
470.3
458.3
445.5
44634

P kPa

251.1
252.9
2863
267.5
2581
26%.1
270.5
27h.2
284.5
2%, 1
295.7
3003
or.s
320.5
329.8
LY
3442
350.7
I54.0
3532
7oA
I80.4
383.5
T
3947
01.3
406.6
413.2
418,35

Enight Piesold LLC

q ¥fa

¢.0
12,5
17.4
0.4
22.5
27
.9
0.9
692
2.9
109.5
136.8
154.9
1771
169.2
1990

2046.2 .

£12.3
2193
223.2
22a.7
235.5
238.0
243.7
245.1
248.9
2521
255.%9
239.1

Data file:

137TA-17



Specimen Parameter
- meist soil and ta
Wt. dry scil and tare
Wt. of tare:
Weight, gms:
Diameter, cm:
Area, cm2s
Height, cm:

Het decrease in height, cm:

Net decrease in water
$¥ Moilsture:

Wet density, kNfcu.m:
Dry density, kNfcu.m:
VYolid ratio:

¥ Saturation:

Speciman Paramaters for 8paecimen No. 2

Initial Cum. for Test Consolidated

re: 15Q05.000
H 14310.340
0.000
1505.0

T.258 7.3058

41.374 41.509

15.748 15.105

G.785 -0.122

volume, cc: 3.500

6.7 5.4

22.65 23.69

21.23 21.85

0.2673 0.2313

68.5 ipo0.0

Final
l1646.000
1529.200

118.%00

Deformation dial constant=
Primary load ring constant=
Secondary lecad ring constant=
Crossover reading for secondary locad ring= 1
Consclidation cell pressure =
consolidation back pressure =

Consclidation effecti
Stvain rate,
r . STRESS =
L . STRESS =

1l162.1
not sael

Load
oiat
Units

Def. Losd %

<l

paf,
Dial
Units

da,

0.0050
d.01o0
G.0150
9.0200

0 0.000
1

2

I

40,0250

S

&

T

8

0.013
0.025
0.038
0.051
0.0as
.07
0.029
g.102
0.1
R.140
e, 185

18.00
59.00
20%.00
330.00
424.00
S0a.00
Srr.o0
4800
705,00
Fih.00
g43.00
eT0.00
.11 952.00
0.216 985.00
0.241 M2.00 994.0
G.272 138.00 1020.0
4,292 1052.00 1034.0
0.318 10448.00 1050.0
6,343 1030.00 1062.0
0.362 1095.00 10v7.0
C.kD4 1111.00 1093.0
0,429 1120.00 1102.0
0.450 1130.00 1112.8

0.0
&1.0
i¥.0
2.0
404 .0
&90.0
55¢.0
£30.0
&87.0
TI8.0
825.0
822.0
¥3.0
onE.0

6.C300

0.0350

08400

00450
% 0.0500
10 0.95400
11 D.afog
12 0.033)
13 0.0990
14 0.1000
15 02,1120
16 44,1209
17 08,1360
8 )
! 311]
M 0.165D
M 0.17%0
2 0.1820

roject no.:113774

lbs X

Test Readings Data for Epecimen No. 2

3 cem per input unit
1 lbs per input unit
1 1lbs per input unit
input units
810.3 XPa
310.3 kFa

in/min = 0.0102

ve confining stress = 500.0 kPa
kPa at reading no. 24

acted

train Deviatar Effsctive Stresses  Pore P kPa o kPa

Stress #inor Major 1:3  Fres.
kPa kFa kFn Ratia kPa

a.a Q.0 705.4  5085.4 1.00 3669 5034 6.0
0.1 L35 504,17 547.6 1.09 3062 525.% 1.7
0.2 202.& 4Pa.4 &8 1.4T 3159 5956 1.2
0.3  330.3 480.0 810.3 1.&9 330.3 &45.2  1485.2
0.3  429.5 &64.1 936 1,93 J42 TR EW.T
0.4 517.9 L4%.5 &34 2,16 3548 TOR.L  2EE.9
0.5 570.3 4289 10192 2.3 FE1.4 0 VA1 I95.2
0.6 &54.T 410.3 10™S.0 2.6 &00.0 Fe2.7 3324
0.7 V4.3 5.8 11201 2,83 &16.59  HT.F M2
0.8 V.h 3320 M59.5 304 4283 T IEAY
0.9 B&7.& 361.3 1289 340 449,00  FWEL1 0 6358
1.1 938.4 4.8 1212 X7 W45 MI0 4682
1.3 97.n 335.1 1M3.9 592 475.2  BRR.D uB9.G
1.4 1012.7 I 134 4,03 81,4 BIEY 506.6
1.4 1033.2 325.9 1363.7 4.19 4848 Bak.5  519.1
1.8 10&5%.1 322.7 1385.3 4.2 &OT.6 85X 5314
1.9 1076.3 I22.0 1398.3 4.34 &85 8501 533.1
2.1 1010 3.3 1412.3 440 489.0  BSA.E 545.5
2.3 1101.4 322.0 1423.46 4,42 4B88.3 are.m  550.8
2.4 MIE.3 332.7 1438.01 4,48 GBT.4 BED.3  557.4
2.7 1128.9 I26.8 1453.7 4. 4B 4B5.5 BAR.E  S56,.4
2.8 1354 325.5 1481.9 4.4 4548 0937 56B.2
3.0 114551 3275 1472.6 4.50 4B2.8 WQO0.1 ST2.6

Xnight Piesold LLC

Data file:

13774-17



Test Readings Data for Bpecimen No. 2

4o, Def. Def, Load Load Strain Deviator Effectiwve Stresses Fore F kFa @ kPa
bial cm Dial 1.1 X Serags Nirar Major  1:3  Pres,
nits Unicg kPa kFu kPa Ratio kPa

2F 01900 Q.470 17138.00 M120.0 3.1 11s.e 320.7 14807 450 &B1.4 PORA 5T5.%
&4 0.2000 0,.4%5 1150.00 11520 3.3 1TeEa .0 1493.1 451 4TVE P12 5B

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



fipacimen Paramsters for Bpecimen Ho. 3

Specimen Parameter Initial Cum. for Test Consclldated Final
. moist so0il and tare: 1505.000 1646.000
Wt. dry seoll and tare: 1410.3049 1529,200
Wt. of tare: o.000 l1a.900
Weight, gms: 1505.0
Diameter, cmd 7.258 7.38%
Area, cm?: 41.374 42.836
Height, cm: 15,748 14.730
Ket decrease in height, cm: 1.138 -0,119
Het decrease in water volume, cc: 2.100
¥ Moisture: 6.7 8.3 B.3
Wet density, kN/cu,m: 22.65 23.74
Dry density, kNfcu.m: 21.23 21.92
Void ratio: 0.2673 0.2272
% Saturation: 68.9 100.0

Test Readings Data for 8pecimen No., 3

Deformation dial constant= 3 cm per input unit
Primary lead ring constant= 1 lbs per input unit
Secondary lcad ring constant= 1 lbs per input unit
Crossover reading for secondary load ring= 1 input units
Censelidation cell pressure = 1310.3 kPa
Conseclidation back pressure =  2310.3 kPa
Consclidation effective confining stress = 1000.90 kPa
5 in rate, injfumin = 0.0102

u. STRESS = 2112.6 kPa at reading no. 25
L—1. STRESS = not selected

Ho. Def, Onf. Lead Losd Strain Devistar Effective Setresses Pore F kPa 0 kPm
" pial  ca Dial ths % Streaxs  Kinor  Mafor  1:3 Pres,
Units Uni tx kPe kFe kPa Ratio kPnm
0 0.0000 0.000 35,00 0.0 0.0 0.0 WO 7 10027 1.00 3076 1002.7 0.0
1 0,008 Q.45 1700 139.0 0.1 146.2 oor.2 ME16 198 3131 10893 A
¢ 0.0090 0.0Z3 3%51.00 315.0 0.2 326 F84.8 131146 1,33 325.% 11481 1433
3 0.0140 0.034 S53R.00 S0Z.0 ¢.2 520.0 PE5.5 14B5.5 1.54 F&4.8 1225.5 250.0
4 0.01%0 O.G4B F05.00 &70.0 0.3 93,5 956,1 18375 1.7 3682 129D BT
5 0.0250 D.0&4 AT0.00 2X4.0 0.4 252.3 M7 O 17BGE .9 3%2.S 1361 31,2
& 0,030 0,07 1014.00 %R2.0 G.5 1014.3 B4 1R0A.7 2.14 4179 13995 071
? 0.0350 0.091 1140.00 11240 G.& 11599 BbL .8 2036,.7 Z2.34 44659 14648 5SRO0
& 0.0620 0107 1289.00 1253.0 0.7 1297 BI7.F 212986 2.5 &FR.4 V4A3.A S84S5
9 O0.0480 0,922 141Z2.00 1375.0 6.4 1.17.1 a11.n 22281 2.7% 4993 15195 TOB.S
10 0.0550 Q0,140 1516.00 1478.0 @& 1520,2 85,2 2304.4 2,983 R24.1 15443 T&DA
M1 00600 0,952 18604.00 1370.0 1.0 1513.5 Ta3.4 23T6.% 3.11 B9 15701 BOS.T
12 0.0&70 Q470 1682 .00 1645.0 .2 14895 Ted.1 2433.6 3,27 556,72 15889 B
13 0,0730 0,185 1745.00 170%.0 1.3 123 T2£6.9 2479.2 3.4% s83.4 1&03.1  BVs.2
14 0.0800 0,208 1794.00 1758.0 1.4 1800.4 T13.1 25155 .52 S597.2 16133 w002
15 0.0930 0,254 1873.00 1R3T.0 1.4 1BF7.D 98,7 25TD.7 3.7 &84 14322 #3A5
15 0.1070 0,272 1928.00 1692.0 i.8 1924.5 Sa0.& 2808.1 3,33 &29.7 16448 $&2
17 1130 0,287 195G.00 1914.0 .9 1948.8 675.5 2625.3 3.35 4338 1850.9 974

1Z00 Q.305 197000 19340 2.1 1945 673.1 2839.% .92 A37.7 18545 9834
L A1EN 0323 waB.o0 19520 2.2 TR.é 670.3 25529 394 &40.0 181,56 9.3
20 0.1410 0.355 20138.00 1922.0 2,4 20081 S656.9 2675.0 4.01 643.4 1&TT.0 1004.1
21 01470 0.373 2030,00 199:.0 2.5 20181 S65.2 2686.3 4.03 H44.1 16753 1009.1
22 0.1510 0,405 2057.00 2021.0 2.3 2040.4% 565.5 270%5,9 .07 5448 1685.7 10202

Project no.:1377A Knight Piescld LLC Data file: 1377A-17




[

23
4
25
26
27

29
30
3]
32
23
n
L

3

k1)
40
41
a2
43
14
45

bef,
Dial
nics

0.1814
0.20%0
0.2210
B. 2490
0, 2630
0.2750
0. 2904
0.3040
0.3310
0. 3580
0. 3850
b.&120
0. 4400
0,4570
0. 4950
0. 5090
0.3430
0, 5840
0.5250
0.5650
0.7070
0.7550
0. 3100
Q.3s450
0.9250
0.984D

pef.
cm

Q. 450
a.53
0.541
0.532
Q.560
0.7
0.737
Q.77
0.8%1

Load Load
Diml lbs
units

2094 .00 2058.40
213500 2p98.0
213100 2115.¢
2186.00 2150.0
2203.00 21570
2720,00 2184.0
2235.00 199.0
2248.00 2212.8
227¥5.00 2239.0

0.90% 2298.00 22£2.0
Q.973 Z320.00 2284.0
1,045 2342,00 2304.0
1.113 Z550.00 2324.0

1.185
1.255
1.293
1,379
1,43
1.558
1.692

&351.00 33450
239900 238%.0
2507.00 231.0
2627.00 23,0
2654.00 2418.0
S4T4 . 00 2438.0
2495.00 2457.0

1.794 2511.00 2475.0

1.915

253400 2498.0

2.057 2557.00 2521.¢
2997 257700 2541.¢

2.350

2587,00 2551.0

2.504 2595.00 2559.¢

Project no.:1377A

%

Taest Readings Data for Speciman No. 2
Etrain Deviater

3.1
3.5
3.8
6.3
&5
4.8
5.0
i.g
5.7
8.2
A&
7.1
7.A
a
8.5
B.B
Pob
12.1
10.8
11,5
12.2
13.0
4.0
14,9
16.0
17.0

Stresa
kFm

20M0.4
2100.1
12,6
¢13s.8
2148.2
2160,0
2169.3
176,46
2192.3
2203.9
2214.3
2224.5
2250.2
223%.0
22568
2256.0
2250.4
22581
2258.8
2256, &
22534.8
2255.7
2352.2
2245.1
2225.5
2205.5

Effective Stresses

Kinor HMajor
kP& kPa

656.8 2736.5
M3 27704
&72.4 2785.0
680.0 28148
584.1 28323
5588.7 2248.9
4937 2843.0
6956 2a75.2
9.6 2901.9
F20.6 2924.5
3246 2WE.T
R4, 2969.3
7id.5 2986.7
ea.y 30079
7BO.& 3035.4
msF 052G
E0d.6 3051.0
21r7.% I0756.0
£33.1 M9.w
a&v.5 3105.%
as2.0 3115.9
arr.e 3.6
295.1 3147.3
?10.3 J155.4
925.5 3152.0
TIP3 3e4.8

1:3
Ratia

.11
4.13
414
4,14
414
4,14
4.13
4,12
4.09
4.06
&.02
3.
195
LS
.58
1.a5
s
1.76
n
.64
.62
1.57
.52
1.47
1.4
31.3s

Pore

kPa

&b .1
640,90
37,9
&£30.3%
&26,2
621.4
&816.4
5117
&00.7
3897
577.9
565.5
§53.4
4.4
520.7
5234
oe.T
492.4
4772
528
448.3
4324
£15.2
400.9
3.8
.o

Pres.

F kPa

17014
1720.4
1728.7
1H4E.4
1758.2
17559
1778 4
1784.%
1805.5
1522.4
1839 ,.&
1857.0
1714
1888, 4
15030
19095
1925.3
19469
1962.5
1975.7
19904
20045
2021.2
20%2.8
2038.7
20421

Knight Piescld LLC

a kPa

1035.2
1050.1
105&.3
1088.4
1074.1
1080.0
10547
108a.x
10%&.2
102.0
1107.2
11122
1Mms5.1
111%.5
1122.4
112%.0

1125.2

112%.0
19,4
112¢.2
1120, 4
11284
11261
11225
113,72
1102.8

pata file:

1377A=17
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1500

TOTAL _EFFECTIVE [+ 1ot
¢, xFa 109 61 N P11
b, deg 4.6 8.5
5 TAN & 0.08 0.17
¥ 1000 1 - - AR :
" : -t Foieia ot et
I7] H H - H
o : : » 4
[ : : H ] =
W o b ; i i
L [ I . ; s .,.;u-l
2 500 — i L i
L H - s —
v W : E3 o .
: EXd i -
: . - H =
: : NEEYE 35 A T
: e o § A N rd : A
e el A AT 1T MY E i
0 PR NN B [ YO O ] L ] i i I .
o 500 1000 1500 2000 2500 3000
Total Normal Stress, kPa
Effactive Narmol Stress, kPa ————
BDU i [ !
T T ' SAMPLE NO.: 1 2 3
' 1T =t WATER CONTENT, X 26.0 26.0 27.0
500 + . : - |DRY DENSITY, kN/ecu.m 15.57 15.57 15.45
i E SATURATION, % $5.4 95.4 99.6
g H |voID RaTTO 0.764 O0.764 0.746
-y 400 |GE & |DIAMETER, om 7.30 7.30 7.3Q
* - HEIGHT, cm 15.55 15.55 15.55
o o i WATER CONTENT, X 25.2 23.2 26.7
& o0 T A1 k= [DRY DENSITY, kN/eu.m 16,10 16.86 16.84
= e i i Ll |[SATURATION, % 100.0 100.0 122.1
n 11 N VOID RATYO 0.705 O0.649 0.801
5 on . T |DLAMETER, om 7.21 7.20 7.27
2 @ i H HEIGHT, cm 15.42 14.94 14.38
2 H I ] Etrain rota, cm/min O.M270.01270.0102
= H ' H
2 100 ; ; ; BACK FRESSURE, kPa 276 276 278
: : CELL FPRESSURE, kFo 776 1276 2207
ifdeded FATLURE STRESS, kPa 292 416 548
o G0 e i TOTAL PORE FR., kFa 430 510 1239
0 5 10 15 20 |ULTIMATE STRESS, kPa
Axigl Strain, X TOTAL FORE PR., kPa
TYPE OF TEST: &y, FAILURE, %Pa 838 1182 159186
CU with Pors Pressures Ty FAILURE, kFo 346 765 963
CLIENT: SAMPLE TYPE: REMOLDED
DESCRIPTION: =andy, gravelly
PROGJECT ;. CaRMACKS COPPER PROJECT CLAY (CH}
LL= 5¢ L= 17 PI= 42
SAMPLE LOCATIONM: TR96-11-3 SPECIFIC GRAVITY= 2.8

PROJ. NG.: 1377A

REMARKS: Foiiure Criterio: Peak

DATE: 4/12/96 principal stress ratio.

TRIAXIAL SHEAR

Knight Piésold LLC

Specific gravity eatimated.
Muiti-a=taged teoat.
Fig. MNo.:

TEST REPOGRT




1500

1500

I 1 2
! 5 ?
r 1200 5 , 1200 :
..... IS T T
- T ]
5 @ 500 $00
% e D
v g E !
o - BO0 |— : 50D [— :
5 S e - | f_ 5
a > - : H
_& 300 bt —p— ; 300 b5
e ]
- ? : |
0 - )

1500

1300

' 3 % i ? 4
' s S e Sl S
1 i g#_,' i
' 1200 : — 1= 1200 —
B " : e :
3 ¢ 900 , ; 900
83 ’ -
vUx S :
i E EQO : ‘ = 00 H
= A B E
2 = i ' ; - - RN p—
<3 71 E .i
-0 500 = 5 — 300 —
s i |
o ; ' i !
- i t i i :
H H 'G - L]

ox 5% 10%
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Paak Strength E E ;
Tetal Effective :
a=101 kPo B kFg : S
800 =4.6 deg 9.4 dag
ton o =0.04 0.17
[ ]
= |
x
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TRIAXIAL COMPRESSION TEBT
CU with Pore Pressures

4=17—1996
5:321 pm

Project and Sample Data

Date: 4/12/96

Client:

Froject: CARMACKS COPPER PROJECT

Sample location: TR96-11-23

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: REMOLIDED

Specific gravity= 2.80 L= 59 PL= 17 PI= 42

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

Specimen Paramsters for Spscimen No. 1

Specimen Parameter Initial Saturated Consclidated
Wt. moist soil and tare: 1203.000
Wt. dry s0il and tare: 1034.10¢
Wt. of tare: 0.000
Weight, gms: 1303.0
Diameter, cm: 7.304 7.304 7.212
Area, cmi: 41.900 41.500 40,850
Height, cm: 15,545 15.545 15.418
Het decrease in height, c<m: 0.000 0,127
¥ decrease in water veolume, cc@ 21.500
aisture: 26.0 27.3 25.2
Wet density, kN/cu.m: 19.62 15.82 20.16
Dry density, kN/cu.m: 15.57 15.57 16.10
void ratio; 00,7636 0.7636 0,7054
% Saturation: 95,4 100.0 104.0

Final
1377.0C0
1145.,900

11z2.800 ,

22.3

Tost Readings Data for Specimen No. 1
!Deformatian 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
Crossaver reading for secondary load ring= 1 input units
consolidation cell pressure = 775.9 KPa
Consolidation back pressure = 275.9 kPa
Consolidation effective confining stress = 500.0 kPa
Strain rate, in/min = 0.0127
FAIL. STRESS = 292.4 kPa at reading no. 38
ULT. STRESS = not selected

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



No.

-
. B SR T R T

SR
I g N i

J

2¥BENY

3
Lr

34
55

37

Def.
pial
miks

0.0e40
0.0300
Q,0350
0. 0420
0.0480
0.0540
0. 0500
0. 0860
Q.9720
0.0780
0. DE40
2.0900
Q. 0950
0.1020
0. 1080
0. 1140
0.1200
0. 1260
0.1320
g.1330
0. 1440
G. 1500
1. 1540
R.7&20

1530
A 17eR
0.1500
0,180
2.1920
01980
02040
0.2100
0.2180
0.2220
d.2260
0.2%530
0.2400
0.24480
0.2520

Daf.
em

0.000
0.013
0.030
0.045
0.051
Q.07
o.o¢
q.107
0.122
o.137
0.152
0.1s8
0.123
0.1%8
0.213
0.22%
0. 244
0.25%
D.274
0.2%0
0.305
0.320
0.335
0.351%
0.356
a.3a1
0.3%6
0.41%
0.427
0.4542
0457
0.472
0.488
0.503
0.518
0.533
0.54%
0. 554
Q.5¥9

Load
oial
Units

30.00

55.00

.00
100.00
115.00
132,00
159,00
17700
192.00
202.00
212.00
21v.00
225.00
2%2.00
237.00
241.00
247.00
251.00
255.00
23%9.00
2&2.00
256.00
269,00
.M
2500
eva.oD
230.00
2Bs .00
284.00
289.00
292.00
294.00
2RE. 00
279.00
30000
I04.00
J0&.00
I0a.00
30900

.Y ]
lbs

0.0
?5.0
48,0
70.0
85.0
102.0
129.0
147.0
162.0
172.0
182.0
129.0
195.0
202.0
207.0
211.0
1o
221.0
225.0
229.0
232.0
2356.0
2390
242,09
245.0
248.0
256.0
25&.0
256.0
259.0
262.0
2640
266.0
269.0
W
2740
275.0
270.0
279.0

Praject no.:1377A

Strain Devistor

X

Test Raeadings Data for Bpaecimen No.
Effactive Stresses

a.0
0.1
0.2
0.3
0.4
0.5
2.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.%
1.4
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
.5
b
2.7
2.8
2.9
3.0
3.1
3.2
33
3.4
3.5
3.5
3.7
1.8

Strexs
kPa

0.0
27.2
f2.2
6.0
#1.1

110.5
139.6
159.0
175.0
185.4
19482
203.4
209 .8
217.1
22z.3
228.4
2324
2.4
2404
2547
247 . &
251.5
254 .4
237.3
260.5
25634
£4%.2
2492
2.0
273.9
2vs.a
2.7
280.5
2583.4
2881
288.0
289.8
291.4
292.4

Minor
kFa

504.2
700.7
&08.7
LER.F
4849
1.1
47%.8
G862
460.0
4£54.5
SAT.4
42,8
L37.3
432.5
L27.6
422.8
418.7
4146.5
&10.4
&05.6
402.1
3%98.0
3945
M.
anv.é
3542
380.5
v
373.8
.t
3T, 6
5.9
351.4
358.7
355.9
L1 P
3504
1% M)
345.4

Knight Piesold LIC

Majar
kFa

T2
527.9
550.9
545.7
57H.G
9.9
513.4
6252
#35.0
40,1
&3
f4d.4
5471
547.56
&9
49,2
851.3
5141
451.0
£50.3
a4, 7
&49.6
&49.1
L4l &
&48.1
8476
Hite, 0
St 5
8448
&45.0
Ly &
&L, 6
&41.9
6421
&40.0
&1,
&40.2
539.%
4338.0

113
Rratio

1.00
1.05
1.10
1.1é
1.19
1.2
1.29
1.34
1.38
1,41
1.44
1.46
1.48
1.50
1.52
1.54
1.56
1,37
1.5¢
1.60
1.82
1.63
1.45
1.56
1.47
1.49
1.70
1.7
1.73
1.7
1.7%
1.76
1.7
1.79
1.80
1.82
1.83
1.84
1.85

Fare
Pres.
kFa

2.7
ams.2
2rr.e
285.2
289.0
294.3
A
J09.¥
5.9
321.4
328.3
3334
338.5
3.4
3533
3531
3sr.2
3al.4
3185.5
m.3
s
yr.e
3a81.4
384,08
3885
m.y
5.1
.6
4021
404.8
4058.%
411.0
&£14.5
4172
420.0
422.8
£25.%
427.6
430.3

F kPa

504.2
514.3
24.8
5&7.7
532.5
E35.7
543.4
545,7
547.5
547.3
5457
544 .4
542.2
541.1
538.¥
534.0
535.0
iR.s
530.7
5279
525.%
525.8
£21.8
519.9
517.8
3159
3.4
711.9
5093
508.1
504.0
504.2
501.5
5004
498.0
a97.1
495.3
A1
ir.a

G kPa

0.0
13.6
L
8.0
45.8
55.3
£9.3
.5
ar.5
73.8
8.1

101.5
104.9
108.4
114
115.2
114.3
T18.%
T20.3
122.3
123.8
125.8
127.3
128.8
130.2
1.7
132.6
134.8
135.5
137.0
138.4
139.3
140.2
141.7
142.9
164.0
164.9
145.8
145.2

1

Data file:

13774113



Hiv.

23

MERERE

Fi |
29
30
3
32
11
34
35
38
I
18
39
&0
51
42
53
54

Daf,
Dial
nits

0.2490
0. 2750
03030
0.3300
0.3580
0.3720
0.3371
0. 4060
0.4240
0.4500
0.5580
04750
00,4930
0.5110
0.52a0
0.5450
0.5530
0.53%0
G.E150
0.5:20
0.4490
0.4¥50

Def.
cm

0.632
0. ™
0.7
0.838
0.909
0,945
0.985
1.031
1.077
1.118
1.16%
1.207
1,252
1.298
1.341
1.387
1.630
1,496
1.562
1.5651
1,69
1.785

Load
Dial
Ui ts

E&7.00
574,00
552.00
590.00
S¥53.00
397.00
60400
507,00
610.00
615.00
&17.00
&21.00
62400
629.00
&31.00
432,00
634.00
&37.00
642,00
&t . 00
&4T .00
547,00

Load
lbs

s00.0
a0r.0
315.0
523.0
528.0
530.0
5370
240.0
543.0
547.0
SE0.0
954.0
570
562.0
564.0
583.0
5&7.0
510
3750
579.0
580.0
5a0.0

Praject no.:1377A

x

Taest Readinga Data fur Specimen Ne. 3
4train Deviator

4.4
6.9
5.4
5.8
6.3
b.&
6.9
7.2
V.5
r.a
B.1
8.5
8.7
%.0
.3
8.8
B.¥
10.4
10,9
1.3
11.8
12.3

Strosy
kFa

511.9
&5
522.0
o5
Y- i
303
5355
53&.8
5340
540.3
541.4
5435
b L
5675
5577
546.T
5T
G46.9
sea.y
S4%.8
547.8
449

Effective Stresses
Kinor Hajor 133
kFm kFm Retia

1345.5 1B7F.&4 1.57
1302.8 1819.3 1.40
T24&.T 1T66.1T 1,42
1M92.4 17T19.9 1.4
1448 1674.5 1.46
1123.5% 1453.8 1.47
1102.1 1E37.7 1.49
1082.8 1619.&4 1,50
1063.5 14015 1,51
1045.2 15BS.5  1.52
1029.0 15704 1.53
10131 1556.6 1.54
P79 15425 1,55
FE2.1 1329.7 1.58
P&H.3 1516.0 1.57
¥55.9 1302.6 1.57
F43.5 1490.4 1.58
282 14731 1.59
P0%.7T 1458.4 1.80
835.2 1a45.0 1.41
BR1.4 14292 1.8
BER.T 14la.s 1.43

Pare
Pres.
kPm

B4Y.4
2041
f62.8
1015.5%
10821
1083.4
1104.8
1124 1
11634
1150.7
"Ny
1173.8
1309.0
1226.3
1234.4
1251.0
1253 .%
1280.7
1297.2
131.7
1525.5
133r.2

F kFa

1421.5
13411
15059
1456.1
1500, 7
1388.7
1369.9
1351.2
1332.3
13163
hay
1284.9
1270.2
1255.9
1242.1
1229.3
1218.%
1199.7
1184,2
1.
1155,3
11452.2

Enight Piesold LLC

4 kFa

254.0
238.3
251.0
263.7
264.,9
245.2
2478
268 .4
269.0
270.1
2707
271.8
V2.3
2r3.a
273.8
273.4
P
273.5
7.5
2749
7.9
2rd.5

Data file:

13774113
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Specimen Parameters for Specimen Ko. 2

‘pecimen Parameter

5 meist soil and tare: 1303, 000
We.. dry soil and tare: 1034.100
Wt. of tare: Q.000
Weight, gms: 1303,0
Diametar, com: 7.304
Area, cm?: 41,900
Height, cm: 15.545

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

% Moisture: 26.0
Wet density, ¥XNfcu.m: 19.62
Dry density, kN/jcu.m: 15.57
Void ratio! 0.7636
% Saturation: 95.4

Initial Cum.

far Test

0.706

Conselidated Final

¢ 1377.000

1l46.900

112,800
7.2013
40.750
14.940
-0.102
21.000

23,2 22.3
20.51
16,66
0.64385
100.9

Test REeadings Data for Bpecimen No. 2

Defermation dial constant=

3 cm per input unit

Primary leoad ring constant= 1 1lbs per input unit
Secondary load ring constant= 1 1lbs per input unit
Crossover reading for secondary leoad ring=

Consclidation cell pressure = 1275.9 kPa
Consolidation back pressure = 275.9 kPa
Congsolidation effective confining stress = 1000.0 kPa
St=ain rate, in/min = 0.0127
F .. STRESS = 416.4 kPa at reading no. 18
L . STRESS = not selected
No. Def. Def. Lomsd Losd Strein Deviator Effective Stresses Fore P kFa
nial om Dial Lbs % 5tress Miror Mejor 1:3 Pras,
Units Units kPa kPa kFa fotip kPa
0 0.0000 0.000 4&2.00 p.o 0.9 0.0 1002.1 1002.1 1.00 2738 1002.1
T 0.0080 0.015 130,00 BB.0 0.1 §&.0 6.8 1092.86 1,10 ZFF.3  1044.5
2 D,0120 0.030 192.00 1500 0.2  163.4 oa7.6 1151.0 1.17 288.3 106%.3
3 0.0150 0.048 250,00 198.0 0.3 215.4 976.6 11920 1.22 299.3 10843
4 0,0260 0,086 275,00 232.0 0.4 2521 ®a5.46 1217.7 1,26 310.3 1091.7
5 0.0370 0.0%4% 311.00 259.0 0.4 291.8 $49.0 1240.8 137 J26.7 1084.9
& D.0450 0.117 334,00 22.0 0.8 3162 935.8 1250.0 1.3 342.1 1091.%
T 0,0570 0Q.145 357,00 34%.0 1.4 3i0.5 M5.9 1255.4 1.37 0.0 1085.2
B 0.0680 0,173 375.00 333.0 1.2 35%.3 295.7 1238.0 1.40 7.2 1073
7 0.0800 D.203 3Ee.00 7.0 1.4 376 BTR.3 12529 1.42 396.6 10&6.1
10 0.08%0 0.226 I96.00 3540 1.5 3805 865 1247.5 146 4090 1057.2
11 0.0980 0,249 403.00 341.0 1.7 387.3 855.5 1262.0 1.45 521.4 1048.2
12 0.1080 0.27& 409.00 3&7T.0 1.8 3§%.3 B40.0 12333 1.47 435.9 1036.6
13 0.1220 0310 416,00 3AT40 2.1 w8 B22.8 12226 1,40 553,71 1027
% 0.1310 0.333 420.00 378,90 2.2 4034 B, 12145 1,50 4648 1012.2
15 0.13%0 0.353 424.00 3A2.0 2.4 407 8021 1208.2 1.51 &473.8 1005.7
15 0.15320 0,386 425.00 385.0 2.6 &10.5 TB&.2 11%.7 1.52 &89.7 9.5
17 01650 0,517 433,00 3910 2.8 414.9 773.8 1188.7 1.54 S02.1 %813
T 1720 0,437 435,00 383.0 2.9 &16.4 76564 11A2.0 1.54 5103 9738

Project no.:1377A

1 input units

¥night Piesold LLC

Q kPa

0.9
48.0
51.7

107.7
126.1
145.9
158
in.3
1.4
185.8
w03
193.7
198.4
w9
201.7
203.6
205.2
207.5
204.2

Data file:

1377A113



Epecimen Parameters for Epecimen No. 3

Specimen Parameter

. moist s0il and tare: 1303.000
We. dry secil and tare: 1026.000
Wt., of tare: Q.000
Weight, ogms: 1303.0
Diameter, cm: 7.304
Area, cmi: 41.900
Height, cm: 15.545

Met decrease in height, cm:
Net decrease in water volume, <3

% Moisture: 27.0
Wet density, kN/cu.m: 13.862
Dry density, kN/cu.m: 15,46
Void ratio: 0.7458
¥ Saturation: 99.6

Initial Cum.

for Test

1.103

Consolidated

F.272
41.53&
14.384

0.058

5.400

26.7

21.34

16.84
0.8013

122.1

Final
13¢0.000Q
102&.000

g.QQQ

28,7

Test Readings Data for Epacimen No. 3

Deformation dial constant=

3 om per input unit

Primary lead ring c¢enstant= 1 1lbs per input unit
Secondary lecad ring constant= 1 lbs per inmput unit
Crossover reading for secondary locad ring=

Consclidation ¢ell pressure = 2206.9 kPa
Consoclidation back pressure = 275.9 kPa
Consolidation effective confining stress = 1931.0 kPa
E++ain rate, in/min = 0.0102
L. BTRESS = 547.7 kPa at reading no. 217
. STRESS = not selected
No. Def. Daf. Lead Lesd Strain Deviator Effective Stresses Pore F kPa
Dial cm Dial Lbs X Stregy Mipor Major 1:3  Fres,
Uniks Units kPa kPa kPa Ratig kPa
Q 0.0O00 Q.00 &V.00 0.0 0.0 0.0 19287 1929.7 1.00 &77.2 1929.7
1 0.0080 0.017 #1.00 250 0.1 25.7 1925, 1969.8 1.01 282.5 1936.9
2 0.0M20 0Q.030 104.00 37.0 0.2 39.5 1MT.Y 1957.4 1.02 23%.0 1937.7
3 0.01%0 0.0&E V13.00 51.0 0.3 bk 1911.7 19881 1.03 295.2 1935.9
& 0.0250 0.084 131.00 B4.0 0.4 48,2 1504.3 1973.0 1.04 302,11 1938.9
5 0.0380 0Q.097 153.00 B&6.0 0.7 1.5 1889, 7 11,2 1.0% J317.2 1¥55.4
& 00680 Q.11 173.00 104.0 0.8 12,5 1882.1 1994.7 1.06 325.B 193A.4
¥ 0.0330 0,135 275.00 248.0 0.9  220.7 1B50.7 Z081.4 1.12 34é6.2 197.0
8 0,.0440 0,187 345,00 279.0 1.1 295.4 1837.2 21326 1.146 3&9.7 19B4.9
g 0.0740 0.193 339.00 3320 1.3 350.3  1MiD3 2141.1 1.19 396.6 1985.7
10 0.08R0 0.226 441.00 3750 1.6 ¥%.7 1781.4 2175.6 1,22 425.5 19785
11 0.1030 0.282 471.00 404.0 1.8 424.8 17803 2175.1  1.34 456.6 1982.7
12 0.M50 0.2%2 495.00 423.0 2.0 &% 172 216463 1.26 43%.7 1941.7
13 0.1280 0.325 510.00 443.0 2.3 43,7  1682.8 2146.5 1.28 524.1 1914.7
o 40 9.358 523.00 458.00 2.5 4TA.2 1AAT.E 2123.8 1.29 559.3 1385.7
15 0.1550 0.394 532,00 465.0 2.7 LB LG 1511.F 2096.1 1.30 5935.2 18339
15 0,1610 Q.409 535.00 4S80 2.8 447,00 15%4.5 2081.5 1,31 S12.4 18380
17 01580 0.427 540.00 475.0 3.0 M. 157%,.2 20858,.7 1.3 &31.7 16821.0
11750 0.44% 542,00 &T:E.0 0 Bt 1557.% 2050.9 1.32 &49.0 1804.4
019560 0498 548.00 481.0 3.5 4973 1506.1 2001.4 1.33 2.8 1mE2.7
e 0.2090 4.531 552.00 4&435.0 3.7 500.2 1448.3 1968.5 1.34 7324 1TIB.4
21 0.2220 0.564 555.00 4BR.0 3.9 502,01 15331 1935,2 1.35 T7ELA 18BL.2
22 0.23460 0.599 552,00 495.0 4.2 Soa.0 13923 19073 1,35 8076 156333

Project nc.:1377A

1 input units

Knight Piesold LLC

Q kPa

0.0
12.8
5.8
7.2
A
W57
58.3

110.3
147.7
175.4
.
212.4
224.5
231.%9
FET A
242.7
243.5
245.8
26b, 3
24,6
2541
2511
254,0

Data file: 1377Al112
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Total Normal Stress, kPg
Effective Normal Stressz, kPa - ==
1800 —
peper-perdeieiel (SAMPLE NO L : 1 i 3
¢ WATER CONTENT, % 7.8 7.8 7.8
1500 o T | [oRY DENSITY, kNfow.m 20.58 20.58 20.58
ST 1B [saTuraTzon, % §6.7 66.7 66.7
if5-dnkd | [VOID RATIO 0.325 0.325 0.325
2 1200 H & [DTAMETER, om 7.29 7.29 7.29
x et HEIGHT, <m 15.53.15.53 15.53
a i WATER CONTENT, % 10.4 10.0 9.4
2 gop , N = [DRY DENSITY, wN/eu.m 21.14 21.31 21,80
x : Li |SATURATION. % 100.0 100.0 100.0
n N S YOID RATIO D.289 0.279 0.262
. : . N [PIAMETER, <m 7.21 7.27 7.35
G 600 <
o : HEIGHT, cm 15.44 15.06 14.53
.E N Strain rote, cmfmin 0.01020.01020.0102
2 S BACK PRESSURE, kPa 345 345 345
b f-3 CELL FRESSURE, kFa 595 845 1345
AN I | |FAILURE STRESS, kPo 335 731 1466
! I R - TOTAL PORE PR., kPg 514 B15 azz
4] 3 & 9 12 |ULTIMATE SYRESS, kPa
Axial 3train, = TOTAL PORE PR., kFag
TYPE OF TEST: C_Fq FALLURE, kPa 415G gD 1879
€U with Pore Pressures @3 FAILURE, kFa 8i 230 M3
CLIENT: SaMPLE TYPE; REMOLDED
DESCRIFPTION: <layey SAND
PROJECT : CARMACKS COPPER PROJECT wigrave| (SC)
LL= 25 Pl= 13 PI=12
SAMPLE LOCATION: TR9G6-18-1 SPECIFIC GRAVITY= 2.783
REMARKS: Foilure criteria: Peak
PROJ. WO, : 13774 DATE: 4/10/96 principal stress ratic.
TRIAXIAL SHEAR TEST REPORT Spacific gravity eatimated,
N . Multi-stage test.
Knight Piesold LLC Fig. No.:
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TRIAXIAL COMPRESSION TEST 4-~-18-199§
CU with Pore Pressures 8:44 am
Project and Sample Data
Date: 4/10/96
Client:
Project: CARMACKS COPPER PROJECT
Sample location: TR9E-16=1
Sample descriptieon: clayey SAND w/gravel (50C)
Remarks: Fallure criteria: Peak principal stress ratic.
Specific gravity estimated. Multi-stage test.
Fig no.: 2nd page Fig no. {if applicable):
Type cof sample: REMOLDELD
Specifie gravity= 2.78 LL= 25 FL= 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
Ht. 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, om: 0.000 0.08%9
decrease in water volume, cc: 17.400
wisture: 7.8 11.7 19.4 9.4
Wet density, XKN/cu.m: 22.18 22.98 21.34
bry 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 ¢m 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 KFa

Consolidation effective confining stress

Strain rate, inf/min = 0.0102

= 250.0 kPa

FAIL. STRESS = 334.8 XPa at reading no. 17

ULT. 3STRESS = not selected

Project no.:1377A Xnight Piesold LLC

Bata file:

1377A16A



Heo Dt
ofal
nits

o 0.0100
1 0.0150
& 0.0200
I 0.02%0
4 0.0300
5 0.0400
& 0.050¢
7 0.0500
a 0.0700
# 0.0300
10 0.0%00
11 0.1000Q
12 0.1100
13 0.1200
14 01300
13 4.1400
& 01500
17 0.14800
18 01700
19 0.1800

Def,
cm

0.000
0.013
0.025
a.d38
a.051
0.078
0.102
LM i
0.152
0,178
0.203
0,229
0.254
a.219
a,30%
0.350
Q.354
0.1
0.404
0.432

Load
Diel
Units

14,00

IE.00

85.00
156,09
174.00
£10.99
2%1.00
e45.0d
258.00
268.00
278.00
287,99
£95,00
303.00
¥11.00
34,00
325.00
333,00
338.00
345.00

Load
§:1

0.9
249.0
0.0

118.0
154.0
192.0
213.0
22T.0
240.0
250, 0
260.0
252,90
27r.0
285.0
293.0
300.0
30r.0
5.0
320.0
I2r.0

Project no.:1377A

]

Test Readinga Data for Specimen No. 1

Strain Daviator

0.0
0.1
0.2
2.2
a3
2.5
a.y
0.2
1.0
1.2
1.3
1.5
1.4
1.8
2.0
2.1
2.3
2.3
2.6
2.8

S5tress
kFa

0.0
2.4
762

128.3
1894
208.2
0.4
2453
258.%
269.3
iy
£84.8
294,79
1L
330
5.9
124.8
3%.8
Be5
3484

Effective Stresses

Minar
kPa

233.8
230.4
2324
201.4
1773
1635
123.5
109, 7
1007
4.5
a9.7
8.2
8.2
82.1
8.7
ac.v
a7
e
51.5
5.2

Knight Piesold LLC

Hajor
kPe

253.3
8 |
Joa.5
129.6
a7
3ELT
354.0
335.0
359.5
1y
346%.3
rn.g
381.8
3g7.0
W34
400,46
7.5
416.1
423.0
432.5

1:3
Ratia

1.00
1.0%
1.33
1.64
1.95
2.45
2.87
3.2
35T
3.55
.12
4.35
4.53
&.72
L. BN
L7
5.85
3.1
5.07
3.02

Pors
fres.
kFa

344
LN
.5
39%.2
{119
£51.7
an.7
485.5
4%94.5
5007
a05.5
s09.0
=M.0
511
§14.5
514,5
5145
13.8
511.7
ne.0

P kPa

£53.8
251.3
2704
255, 5
242.0
247 .8
218.8
252.3
230.1
227.1
229.%
2.4
232.5
234.5
237.2
240,58
2441
263.3
253.2
259.3

0.0
10.%
I
&4
8.7

104.1
115.3
122.7
129.5
134.6
139.8
144.4
148.4
122.5
154.5
1560.0
143.4

1676

169.8
173.2

Data file:

13774164



BEpecimen Parameters for Specimen No. 2

Specimen Parameter

moist soil and tare: 1
We. dry =o0il and tare: 1
wt. of tare:
Welght, gms:
Diameter, cmi
Area, cm?:
Height, <om:
Het decrease in height, cm:
Net decrease in water veolume,
$ Moisture:
Wet density, kN/cu.m:
Dry density, N/cu.m:
Volid ratio:
% Saturation:

Initial cum. for Test
464.800
35B.800
Q.000
l464.8
7.287
41.708
15.527

0.521

cc:

7.8
22.18
20.58
00,3250
66.7

Consolidated

T.271
41.522
15.057
-0,051

2,000

10.0

23.45

21.31
0,2791

100.0

Final
126,700
149%.300

146.700

Test Readings Data for Bpacimen No. 2

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

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

Crossover reading for secondary lecad ring= 1 input units

Consolidation cell pressure = 2844.8 kPa

Consolidaticn back pressure = 344.8 kPa

Consolidation effective confining stress = 500.0 kPa

Strain rate, in/min = 0.0102

T ., SBTRESS = 730.6 kPa at reading no. 27

v .» STRESS = not selected

Ho. Oef. Def. Load Load  Skrain Deviator Effective $tresstes  Pore P kPa a kPa

cial cm Dial Llbs x Stress Minor Major 1:3  Pres,
Uni ta Unicg kPa kPa kP& Ratic kPa
0 C.o000 0.000 26.00 g.0 0.0 0.a 504L.8 50&.8 1.00 340.0  S04.8 0.0
1 00050 0.013 162.00 136.0 0.1 145.6 &81.4  £27.0 1.30 3434 554.2 A
Z 0.0100 0.d25 25%.00 23%.0 0.2 249.2 31,7 F00.9 1.55 3934 STALT 124.6
3 0.0150 0.034 33200 3060 0% 3270 630,53 7573 1.7 414.5 5958 14%.5
4 0.0200 0.051 390.00 3&4.0 0.3 3mas L00.7 TARX .97 441 S95.0 0 1943
3 0.0250 0,064 439.00 413.0 0.6  440.5 120.0 820,86 2.1&6 4548 600.3  220.%
& 0.0300 0.076 478,00 452.0 0.5 431.8 362.7 BL&,5 2.33 482.1 4056 240.9
T o0.0400 0.102 %3A.00 51200 0.7 S4kB 3351 ar.9 2.63 S09.7  SO17.5 224
4 0.0500 0.127 579.00 553.0 0.8 S&7.a &S .9 2.87 530.3 s08.2 2937
¥ 0.0820 0.157 610.00 SB4 O 1.0 6191 2965 915,46 3.09 S548.3 S0s.0 3095
10 0.0740 0,188 &30.00 S04.0 1.2 439.0 2841 %231 325 Seéd.T  S03.6 3195
11 C.0800 0.203 A4A37.00 513.¢ 1.3 7.8 2.3 27,1 3,32 565.5  &05.2 33,9
12 0.0920 ©0.234 &51.00 &25.0 1.4 A5%.2 271.0 930,72 343 STIA  sob.4 3298
13 0.1040 0.284 &42.00 434.0 1.8 54%.4 264.8  934.2 3.53 580.0 5995 3M4LT
W 01150 0295 470,00 44D 2.0 ATELE 260.0 9364 .60 5840 5982 3342
13 0.1280 0,325 4T8.00 &52.0 2.2 BEZ4 256.5  939.9 3.&6 SEA.3 98,2 381.7
16 0.1400 0.3546 &S82.00 &54.0 2.4 ERA.2 2551 9393 I S¢LT 5962 43
17 0.1520 03346 &%0.00 558600 2.6 &9 268.2 #41.3 3.7 5946 TM4LT 3446.5
OO A0 0417 69500 S5P.0 2.8 &%4.9 245.7 2.4 3.8 5.3 EOE 7 3484
L1780 DLA4F  TO1.00 5750 .0 Ly 2434 945,71 3.8 501.4 SRL.2 3908

U 0.1880 0.478 FOT.00 441.9 32 T4 2600 9655 3.9 S48 S9E.2  353.2
21 02010 0.511 Fie.(0  &585.0 i TI2a 237,27 W49.3 L.00 &07.6 59,2 3550
g2 0.2140 0,549 720,00 4%4.0 b - [ Y 2IL.5 9509 4.05 410,37 927 358.2

Project no.:1377A

Knight Piesold LLC

Data file:

1377Al6A



Hao.

23
24
23

27

Def,
bial
'inits

0.2280
0, 2540
0, 2440
0.2520
0.2580

paf,
cm

.57
0.5%%
0,525
0. 440
0.655

Load
Dial
Units

T24.00
T25.00
734,00
737.00
739.00

Load
| b3

700.0
Fo2.0
FOE.0
F11.0
T13.0

Project no.:1377A

Test Readinga Data for Specimen
Strain Devietor
Stress
kPe

3%
3.9
4.1
4.%
4.0

el
fe2.e
fer.o
¥29.3
306

Effective Siresses

Ninor
kPa

2351
2324
230.3
229.4
229.6

Knight Piesold LLC

Halor
kFm

P54. 2
56,5
P53
P58.9
#60, 2

1:3

Retio

.09
4.1
.16
4,18
.18

Fore
Pras.
kfs

&1.7
E12.4
614.5
&15.2
615.2

P ki

5v3.4
3734
5v3.2
5594.3
594.9

Ho.
2 kFa

X440, 5
381.2
3535
1887
385.3

2

Data file:

1377A16A



Specimen Parameter
moist so0il and tare:
weo, dry solil and tare:

WE.

of tare:

Weight, gms:
Diameter, cm:

Area,
Heignt,

cm? !

sl

SBpaciman Paramaters for Specimen No., 3

Initial Cum.

l464.800

1

Net decrease in height, om:
Net decrease in water volune,
% Moisture:

Wet density, kN/cu.m
Dry density, kNj/cu.m

Volid ratio:
% Saturation:

358,800
0.000
1464.8
7.287
41,708
15.527

cC?
7.8
22.18
20,58
0.3250
66.7

for Test

1.125

Consolidated

7.352
42.454
14.529
=-C.127

B.400

9.4

23,64

21.60
0.261%9

1i00.0

Final
1626.,700
1495%.300

146.700

Test Readings Data for Speciman No, 3

Deformation dial constant=
Primary lecad ring constant=

Secondary load ring constant=

3 cm per input unit

1 lbs per input unit
1 lbs per input unit
1 input units

Crosscover reading for secondary load ring=
Consclidation cell pressure =

Consolidation back pressure =
Consclidation effective confining stress

Strain rate, in/min
" ‘L. STRESS = 1465.8 kPa at reading no. 20
.. STRESS = not selected

No. Def.
Qial
Units

1.0000
4.0040
0.00BD
0.0120
0.5140
0.09280
0.8420
0.0570
0.0720
0.0880
0.0560
0.1120
0.1280
0.%440
0. 14600
g 177
0. 1840
0. 7940
1.7030
52110
20 0,2250
21 0,237
22 0.264D0

W0 e D LA D g D

b el ek ol bk ok oed sl
=] O W P L R -

Project

Daf.
[ ]

0.000
0.010
0.020
0.030
0.041
a.071
0.107
0.1%5
0,183
0.224
0.254
0.284
2,325
0355
0.404
0.450
0.472
0.4%3
0.515
0.536
0.5&9
0.402
0.4M

1 omd
lbs

Lomd
Cial
ity

36,00

J5.00
147.00
3245.00
£92.00
763,00
7000
126,00
1229.00
129900
1323.00
1352.00
13%0,.00
1613.00
143200
145000
1457.00
1454500
1473.00
1541.00
1492, 00
1501.00
1521.00

2.9

19.0
105.0
288.0
458.0
72740
234.0
1088.0
1193.0
1283.0
1287.0
1326.0
1354 .0
137r7.0
1395.0
1414.0
1421.0
1430.0
1437.0
1445.0
1454.0
1465.0
14850

no.:1377A

Strain Deviator

X

0.0102

0.0
a1
o.1
0.2
2.3
Q.5
a7
1.0
1.3
1.5
1.7
2.0
2,2
Z.5
2.8
31
1.3
3.4
1.5
3.7
i.e
4.1
4.6

Streaa
kFa

0.0
19.%
109.%
Ioa
4765
8.0
7.4
1128.6
1234.3
1303.9
1325.%
1352.2
1384.9
1404, 5
14218
14357
1440.5
LEC T
14%52.2
1453.2
1665.3
1471.4
16841

1344.8 KkPa
344.8 kPa

Minar
¥Pa

1003 .4
1002.0
voR.4
9o 5
0.7
ao0s.9
593.5
5.5
521.4
&7
453.8
429.6
415.4
403.9
405.5
405.5
4042
407.6
408.9
&11.0
413.1
415.4
423 .4

Major
kPa

1003 .4
10219
1102.3
1245 .9
13972
1544, 9
1645, 2
17231
1755.7
1774.7
1.7
1M7.8
1802.7
1815.4
182r.1
1B41.2
1844.7
1855.1
1851.1
18&%.2
15/
1887.2
1¢07.5

= 1000.0 kPa

Effective Strasses

1:3
katio

1.00
1.02
11
1.7
1.52
1.%4
2,40
2.9
¥
3.75
L
417
4.3
& ik
4.5
4.54
4.5%
4.55
4,53
4.55
4.55
L1
.51

Pore
Pres,
kP

3414
2.
352.4
.0
4241
53r.9
£51.0
7503
2d3.4
a3
891.0
¥15.2
929.0
¥35.%
939.3
FIv.3
o304
§37.2
¥i5.9
¥33.8
o7
e29.0
21.4

F kPn

1003.4
1011.9
107.3
1115.4
1155.9
1185.9
1795
1158.8
1134.5
1123.2
1116.7
i110.7
11063
11121
11144
112594
1264
11314
1135.0
1140.1
1146.0
1151.5
1155.5

¥night Piesold LLC

Q kPa

8.0

9.9
5.9
130.4
234.2
Irva
85,7
554.3
§17.1
£51.5
£62.9
&81.1
5735
3.2
F10.9
Tit.¥
¥a0.2
3.8
r2é.
Fr |
2.9
387
by

Data file:

13778164



No.

23
24
23
2&

= I S

3
32
33

Def.
Dial
Units

9.2710
a.3180
0.3450
Q.371Q
0.398¢
Q. 4240
Q.4850
0.4920
0.5190
0.5330
0.5%00
0.4330

oef,
cm

0.73¢
0.202
Q.37%
0.942
1.011
1.077
1.1
1.250
1.518
1.354
1.4%¢
1.408

Load
bial
Units

1540.00
1557.00
15¥3.00
1592.00
160400
1617.00
1634,00
1549.00
15642, 00
1658, 04
1478.00
158%.00

Load
§-]

1504.0
1521.0
1537.0
1556.0
15480
1551.0
159E.0
14613.0
1626.0
1432.0
1642.0
1453.0

Project no.:1377A

]

Test Readings Data for Specimen

Strain Deviator

3.1
5.4
6.4
6.5
7.0
7.4
8.1
8.6
?.1
9.3
10.3
1.4

Stress
(]

1495.7
1505.1
1513.3
1524.4
1528.4
1533.7
1538.2
1544, 7
154914
1350.4
1543.0
1540.3

Effective Stresces
Mlror Major  1:3
kFa kPa Ratio

L31.T 1927.4 444
4460,7 1345.8 4.42
LeV.5 1952.7 4.3
£59.3 1983.% 4.32
L67.6 1RFALE 4.26
A80.T 201404 419
7.2 2035.4 4.09
S08.2 2052.9 4.D04
3193 2088.4 3.98
f24.8 2075.4 .95
548.9 2091.¢ 3.B1
Ses.¥ 2107.2 3.72

Farse
Frea.
kPa

130
04,1
5v5.2
585.5
a455.2
a4
475
8346.5
a45.5
§20.0
mh.e
.y

P kFa

1n™M.5
1793.2
1206.3
1281.6
12339
1247 .6
1266.3
12B0.5
1293.9
13001
1320, 4
1337.1

Knight Piesold LLC

No. 3
¢ kPa

T4r.8
Teg.5
b ¥
1425
o
b9
591
2.3
o5
re.g
7.5
Fro.2

pData file:

1377A16A
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; WATER CONTEMT, X 8.2 5.2 a.z
5Q00 - [DRY DENSITY, kN/cu.m 21.a0 21.40 21.40D
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o S i = DAY DENSITY, kN/cu.m 22.35 22.46 22.62
¢ 3000 v : o
L rd ek k-4 L |SATURATION, % 95.7 99.7 99.7
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TYPE OF TEST: Oy FALLURE, &Pa 1583 3705 6442
CU "T th F'or'ﬂ PrBEsurea G; Fﬁ.ILLIRE, kpﬂ 225 5-55 13{}0
GLIENT: SAMPLE TYPE: REMOLDED
DESCRIPTION: =iity/clayey SAND
PROJECT: CARMACKS COFFER PROJECT scme grovel| (SC-5M)
L= 20 FL= 13 PI=7

SAMPLE LOCATIOM: TRIG6-12-1

PROJ. NO.: 1377A CATE: 4/10/96

TRIAXIAL SHEAErTEST REFORT
Knight Piesold LLC

SPECIFIC GRAVITY= 2.785
REMARKS: Foilure Criteria:
stress ratio.

Peak
principal
Specific gravity eatimated.
Multi-staged test.

Fig. Ho.:
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TRIAXIAL COMPRESSION TEST 4-18-19%98&
CU with Pore Pressures 8:45 am
Projact and Sample Data
Date: 4/10/96
Client:
Project: CARMACKS COPPER PROJECT
Sample location: TR96-12-1
Sample descriptien: silty/clayey SAND some gravel (SC-SM)
Remarks: Failure Criteria: Peak principal stress ratic.
Specific gravity estimated. Multi-staged test.
Fig no.: 2nd page Fig no. (if applicable):
Type of sample: REMOLDED
Specific gravity= 2.79 LL= 20 13 PI= 7
Test method: ASTM - Method & (staged method triaxial test)
fpecimen Parameters for Spacimen No. 1
Specimen Parameter Initial Saturated Consolidated Final
Wt. moist seil and tare: 1532.500 1641.000
Wt. dry soil and tare: 1417.000 1535.800
Wt. of tare: 0.Q00 118.800
Weight, oms: 1522.5
Diameter, cm: F.262 F.262 7.155
Area, Ccm2: 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, ccC: 27.700
wisture: B.2 g.9 7.9 F.od
welt density, kN/cu.m: 23.14 21.52 24.13 '
Dry density, kN/cu.m: 21.40 21.40 22.35
Void ratio: 0.2763 0.2763 0.2219
% saturationt 82.1 99 .8 99,7

Tast Readings Data for Bpecimen No. 1

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

Consolidation cell pressure =
Consolidation back pressure =

Strain rate, in/min = D0.0127

3 cm per input unit
1 lbs per input unit

1 lbs per input unit
Crossover reading for secondary leoad ring= 1
Blo.3 kPa
31¢.3 kPa

Consolidation effective confining stress = 500.0 kPa

FAIL. STRESS5 = 13631.3 kPa at reading no. 34

ULT. STRESS = not selected

Project no.:13774

Knight Plescld LLC

input units

Data file: 1377A-12
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32
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bet.
rial
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Q.0000
Q.0059
04.0100
Q.0150
0.0200
0.0250
0.0320
a.0350
0.0400
0.0450
0.0500
0.0580
0. Qb&D)
Q.0740
0.0E2D
Q.0¥00
0.0%eD
0. 1080
0.1140
0.1220
0.1300
0.13aq
0.1480
0. 1540

1620
Q. 1700
0.1730
Q. 1940
0. 2020
0.2700
0.2130
0.2250
0. 2340
0.2620
0.2%00
0.2530
0. 2550
0.27L0
0.2820

Def.
cm

0.000
0.013
0.025
0.038
Q.051
0.064
0.oa1
Q.qae
Q.102
a.114
0127
Q. 147
Q, 168
0,133
0.203
0.22%
0.24%
0259
0.2%)
0.310
4.330
0.351
a9.371
0.
0,411
0,432
0.452
0.493
4,512
0.533
Q.554
0,574
0.594
0.61%
0.635
0.655
0.476
0.5%0
0.718

[ osd
Pial
Units

27.00
7.00
70.00
Ta.00
a85.70
104,00
129.00
136,04
243,00
308.40
359.00
421.00
471,00
385,040
S&T.00
&12.00
&51.00
T4 00
Fos. 00
791,00
E32.00
ar2.00
¥10.00
#50.00
P82.00
101%.00
1057.04
1110.99
1141.0¢
1175.08
1202.00
122%.00
1258.40
1285.40
1312.00
1333.040
1340, 00
1383 .00
1407.00

Logd
tbs

0.0
30.0
3.0
49.0
56.0
3.8

132.0
129.0
21%.0
2810
33:z.0
94,0
Lb4,0
458.0
540.0
5a5.0
5340
&7r.0
7?0
V&4 .0
§05.0
45,0
833.0
923.0
955.0
92,0
1038.0
10830
14,0
11456.0
1175.0
1202.0
1231.9
1258.0
i285.0
13110
13320
1355.0
1384.9
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Test Readings Data for Spacimen No. 1
Strein Deviatar

X

0.0
9.1
0.2
0.2
0.3
0.4
0.5
0.4
0.7
0.7
0.E
1.0
1.1
1.2
1.3
1.5
1.6
1.7
1.
2.0
Z.1
z.3
2.4
2.5
2.7
2.B
z.¥
3.2
1.3
)
3.6
3.7
3.8
i.0
4.1
ha.2
44
£.5
4.5

Stress
kPa

0.0
33.2
475
4.1
&0
0.4

112.5
141.%
234.1
I0a.&
3.3
£31.8
485,79
b3
58%.4
&37.7
&90.2
736.0
Tan.&
a7a.3
ar.&
HMi.7
F53.5
5.5
1023.5
1084, %
1106.2
1160.0
11#M.6
1224.2
125%.4
1280.5
1309, 6
1356.5
1363.3
133%.0
14104
15327
14561

Effective Strasses

Mimor
kPp

504.8
02.0
LE. 5
444
LAF.&
482.7
471.7
45401
4441
422.0
&05.5
3E0.5
By.2
1274
Joa. s
290.3
27.0
256.5
2634
232.4
2241
27,9
2131
203.%
205.9
205.5
204, 8
205.5
207.5
205 .6
212.4
215.1
2179
222.9
225.5
2284
253.7
2372
242.0

Knight Piesold LLC

Major
kFa

504.8
535.2
545.1
548.5
333.8
5563.1
584.0
40&.0
&78.2
T30.4
i
a12.4
853.1
ari.e
B%E.3
%258.0
#61.2
W25
1024.0
1060.7
1095.7
1M¥.6
1166.6
1204.5
12435 .4
1272.4
1311.0
136%.5%
13999
143% .8
1465.8
1495.46
1527.%
15%8.5
15558
1418.4
15641
16679
1695.1

1:3
Retig

1.00
1.07
1.10
1.1
1.13
1.17
1.24
1.3
1.5
1.73
1.7
Z.13
2.56
2.55
2.7
3.2
3.55
3.a7
4.21
4.56
4. BY
5.19
5,47
5.78
5.97
&9
&40
&. 54
&V
&.B4
450
£.93
.01
¥.02
¥.05
.05
7.03
704
.02

Fore
Fras,
kFa

305.5
30a.3
m.7
5.9
320.7
276
33d.6
3E.2
1562
388.3
404 .8
“29.7
4531
430, 7
0.4
5:20.0
539.%
553.8
55469
5779
585.2
924
Er.2
6014
603 .4
6048
605,5
604 .8
&02.8
o007
597.9
595.2
5924
SEE.3
G548
580.7
5V&E.6
571
558.3

F kFa

504.8
§18.4
522.3
321.4
521.4
%22.%
527.8
%351
561.2
576.3
S4T.&
5%6.5
600.2
0.7
603 .5
&09.1
8161
&24.3
&33.7
646,65
&59.9
&T4.T
&89.8
V& &
T21.1
7i8.9
far.e
¥85.5
£03.3
1.7
837.1
&55.3
ane.v
&90.2
07,2
¥e4.1
vi8.9
536
70.0

Qo kPa

a.4
16.4
257
2r.q
2.0
40,2
361
.o

M7
154.3
182.1
215.%
3.0
£72.1
2.7
31E.8
345.1

368.0 -

390.3
414.2
£35.8
4368
&7o.7
4977
4.2
i55.4
553.1
380.0
595.8
§12.1
a28.7
640.2
&54.8
&48.2
&81.7
694.5
5.2
76,4
Tea.0

Data file: 1377A-12



Specimen Parameters for Specimen No. 2

Specimen Parameter Initial Cum. for Test Consclidated Final
moist soil and tare: 1532.500 1641.000
we. dry soil and tare: 1417.000 1535.800
We. of tare: 0.00¢ 118.800
Weight, gms: 1532.5
Diameter, cm: 7.262 7.277
Area, cm?: 41.418 4]1.590
Height, cm: 15.67% 14.874
Net decrease in height, cm: 0.93z2 0,127
Net decrease in water volume, gg: 2.100
% Moisture: 8.2 7.7 7.4
Wet density, kH/cu.m: 23.14 24,20
Dry density, kN/cu.m: 21.40 22.46
Void ratio: 0.2763 0.2158
% Saturaticon: 82.1 ' 99.7

Test Readings Data for Specimen No. 2

Daeformation 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
Conaolidation cell pressure = 1275.9 kPa
Consolidation back pressure = 275.9 kPa
Consclidation effective confining stress = 1000.0 kPa
Strain rate, in/min = 0.0127
' '« STRESS = 3050.8 kPa at reading no. 27

-« STRESS = not selected

Wo. Def. Def. Losd Losd Strain Deviater Effsctive Streszes  Pore P kPa a kFe
Dial em Dial lbs % sTress Ninor Major 1:3  Pres.
uniks ity kFa kPa kPa Ratio kFa
0 0.0000 Q.000 41.00 Q.9 Q.0 Q.a 1006.2 1004.2 1.60 2&9.7 1008.2 a.n
1 0.00% 0.013 209.00 158.0 a.1 179.5 100D0.7 1180.2 1.18 2V5.2 1090.5 9.5
2 0.0100 Q.025 483.00 442.0 0.2  471.% FEZH 1454.T 1.4A 29T 1 12188 234.0
I 0.0950 0Q.038 FO03.00 &62.0 0.3 To&.2 260.0 18862 176 3159 13131 3531
4 0.0200 0.0%1 90%.00 BsB.0 4.3 925.2 ¥I2.5 185T.7 1.9% 334 1395,1 4.4
5 0.0250 0.056% 1090.00 1049.0 0.& 1117.2 90%.5 2020.7 2.26 3Iv2.4 1642.1 5544
& 0.0300 Q.076 1239.00 1193.0 0.9 127&%.8 am.3 21541 2.45 3IRG.4 1516.7 6374
¥ 0.0350 0.08% 1352.00 1341.0 0.8 1425.7 8538 Z2279.5 Z2.ET 4221 15664 T12.R
& 0.0400 Q.102 1526.00 1485.0 Q.7 1577.4 8254 2403.0 2.¥1 450.3 1614.3 TEE.T
¥ 0.0450 0.114 1438.00 1447.0 a.8 1705.46 apd.7 2506.3 3. 13 4752 1535.5  852.B
10 0.0500 0.127 1767.00 1726.0 4.9 1830.3 .2 28055 336 S00.7 1890.3 M50
11 D.0580 0147 1957.00 1915.0 1.0 2029.0 5.2 2Feh.2 3.T& SE0.F 17T 1014.5
12 0.0640 0,158 2094 00 2053.0 1.1 2110 4.2 2875.2 4.08 ST1.T O 1TED.T 1085.5
13 0.0740 0,188 221800 2177.0 1.3 229940 GTR.0 2HTHO £.39 S97.9 18275 1149.5
14 0.0820 0,208 231700 2275.0 1.4 2400.2 GER.T 3058.9 4.64 A1T.2 1838.8 1200.1
15 D.O9Q0 0,229 2406.00 2365.0 1.5 24%0.4 B4h.2 31348 4.8T7 &31.7 1BBP.T  1245.3
16 D.0F0 0.249 2679.00 2478.0 1.7 2563.9 £34.5 31984 5.046 AL1.4 191A.5  12B2.0
17 0.1080 0269 2545.00 2504.0 1.8 28297 &27.6 J25T.3 5.19 64A3 19424 13148
S N.1140 DO2P0 260500 2564.0 1.¥ 2588.9 E24.2 3339 5.3 &51.7 1056E.T 13445

J.1220  D.310 2559.00 2615.0 2.1 MY 5623.5 3E65.2 5.40 &52.4 19ReL4 13TOLY
20 0.1300 0.330 2707.00 2566.0 2.2 27881 £24.2 312,73 547 AFV.T 2010.3 1394
21 0.1380 0.3%1 2754.00 2¥13.0 2.4 2313 G26.2 WER.E O5.E2 4.7 2042.3 MWIE.S
22 0,1550 0.371 2B08.00 2747.0 2.5 2BES.& £29.7 35153 5,58 ALA.2 2OVR2.5 TGu2.B

Project ne.:1377A Knight Piesold LLC Data file: 1377A-12
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0.1620
0.1700
0.1780
0. 1840
0.1940
0.20240

Def. losd  Load

cm

(=T = N = B — I — R — Y ]

Dial s
Units

391 2838.00 2797.0
411 2878.00 2B37.0
432 2919.00 2EVE.O
LA52 295500 29140
LATR 2987.00 2944.0
493 30719,00 2978.0
.513 3051.00 3010.0

Project no.:1377A

%

Tast Readinga Dataz for Specimeh No,. 2
Strain Deviator

[F FR T I R Y
ol RS A0 o e

Strass
kPa

2212.3
27504
2¥aa.8
3021.%
3050.8
3079.4
30a.3

Effective Strezzes  Pare f kfn
Mirnor HMajor 1:3  Preas,
kPa kFa fatic kPa

632.5 35453 5.671 oLE.4 2085.¥%
£38.0 3588.4 9.é62 43T 2102
&43.5 3632.3 F.66 H52.4 21ET.F
£9.3 FAF1.Z 5.6% 6266 215D.3
&54.5 37053 S.66 621,64 21799
&61.4 3741.0 S.66 6165 2201.2
&69.0 37773 5.65 o6 22230

¥night Piesold LLC

o XPa

14565
1473.2
149464
15110
152% .4
153%.8
15541
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Specimen Parameters for Specimen No. 3

Specimen Parameter

Initial Cum.

"molist seoil and tare: 1532.500
wt. dry soill and tare: 1417.000
Wt. of tare: 0.000
Weight, gms: 1532.5
Diameter, om: T.262
Area, cmi: 41.418
Height, cm: 15.67%
Net decrease in height, om:

Het decrease in water voluma, coi

% Moisture: 8.2
Wet density, kKW/cu.m: 21,14
Dry density, kN/cu.m: 21.40
Void ratio: 2.2763
% Saturation: 82.1

for Teast

1.318

Consclidated

T.348
12.401
14.488
-0.127%

4,300

7.4

24 .30

22.62
0.2073

99.7

Final
l641.000
1535.800

118.8400

Teat Readings Data for Specimen No. 3

Deformatian dial constants=
Primary load ring ceonstant=

Secondary load ring constant=

Consolidation cell pressure
Consolidation back pressure =

3 cm per input unit
1 lbs per input unit

1 lbs per input unit
Crossover reading for secondary load ring=
2275.9 kPa
275.9 kPa
Consolidation effective confining stress
Strain rate, in/min = 0.0127

= 2006.0 kPa

.« STRESS = 5141.6 kPa at reading no. 25
. STRESS = not salected

ko, Def. Daf. Load Load Strain Deviator Effective Stresses
Dial om Dial Llbs % Strass Hinor Major 1:3
Units units kPa Py kPa Ratio

9 0.0000 0,000 &2.00 0.0 0.0 0.0 2005.2 2006.2 1.00
1 0.0010 Q.00%F &4.00 4,0 0.0 4.7 Zonk.s Z00%.8 1.00
2 0.0050 0Q.073 185.00 12&£.0 0.1 130,09 g2 2132.8 1.06
3 0.0080 0,020 660.00 3I93.0 0.1 &16.9 19952 Hi21 1LH
& 0.0120 0.030 755.00 693.0 0.2 75,5 Wwea2 1 ewT.s 1.57
5 0.0140 0,041 1046.00 934.0 0.3 10294 19849 299e.3 1.92
& 0.0200 0.051 1315.00 1254.0 0.8 13109 19449 32558 1.67
T O0.0250 0,084 1591.00 152%.0 0.4 15970 1918.7 3515.7 1.83
8 0.0300 0,076 18453,.00 15801.0 0.5 1ET9.4 16a7.6 3ITET.0 Z2.00
9 0.0350 Q.08% 2121.00 205%.0 0.6 2145.8 1853.8 4000.6 2.4
10 00400 0102 2360.00 2293.0 0.7 2393.9 BT} 4212 232
11 0.0500 0,127 2843.00 27a1.0 9.9 #EM.9 17297 216 2.467
12 0.0810 0,155 3&72.00 3210.0 1.1 3331.5 1634,5 &98&5.0 3,04
13 Q.0720 0L1R3 364,00 579,10 1.3 3Im7.: 1537.3 S24k.5 341
14 0.07B0 0-193 I799.00 3737.0 1.4 3B&4.B 15931 B35%.F 1.9
15 0.0840 0.213 3935.00 3870 1.9 &004.3 1538 S45B.1 ELTE
16 0.0910 0.231 L068,00 4006.0 1.6 &135,5 1414,6 5552.1 3.92
17 (,1030 0.262 5300,00 4238.0 1.8 4345.7 1357.3 SFe3.¢ &4.22
o080 0,277 &395.00 43330 1.9 4458.8 13352 STRAL0 434
S50 0.292 488,00 44280 2.0 45496 13154.3 SB&S.% &4.44

20 0.1220 0,310 4563800 4504.0 2.1 &826.0 1302.1 S928.1 & 55
21 01340 0340 4T07.00 4445.0 2,3 4LFE4.S V84,2 oD42.7T 4.TY
22 0.94%0 0,378 4331.00 474%.0 2.6 4BT2.3 1eve.0 6150.3 &80

Froject no.:1377A

1 input units

Pare
Pras,
kPa

eES. T
270.3
2731
2a0.7
293 .8
3.0
il
3572
3323
221
458.6
5442
ba1.4
7ie.s
vo2.3
8221
85%.3
718.4
a7
959.6
¥73.8
91T
wrLs

F kPs

e 2
277
2047.8
2203.7
23448
ZeTY.6
2E00 .4
ZTiT.2
2827.3
29ev.2
0.2
5. T
33003
33907
3426.5
3455.9
35844
35401
356k 5
A
35151
35834
ITL.Z

Knight Piescld LLC

2 kFs

0.0

2.1

65.0
20,5
35T
514.7
855.5
78,5
PI9.T
1073.4
1196.%
14460
1565 .8
1853.4
1933.4
2002 1
20673
218z.8
2294
274,28
23130
232
2635.2

Data file:
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23
24
23

2r
2B

30
H
32
33
34
35

37
I8
w
0

Def.
Diak
{ts

0. 1620
0.1750
0. 1890
0.2140
0.2440
0.2710
Q2980
0.32&0
0.3550
0.3830
Q.4200
Q4550
0.51140
0.5580
0. 4040
0.5280
0. 55600
0.5900

Daf,

om

a.411
0,445
0.430
Q.549
0.4240
d.588
q.757
0.8:8
0.902
0.973
1.0&7
1.181
1.298
1.817
1.534
1.59%
1.6¥8
1.733

Load
Dial
Units

4938.00
067,00
5131.00
5269.00
S43%.00
55645 .00
&84, 00
5795.00
az.an
021,104
&6142.00
6d56.00
6333.00
6382,04
6430.00
&279.00
5083.00
5914.00

Laad
Lbs

4B76.0
4070
0Ey.a
5227.0
537,40
5502.0
5622.0
5733.0
3850.0
9i9.0
£080.7
£194.0
&2r1.0
6320.0
63568.0
s217.40
&021.4
5B52.0

FProject no.:13774

%

Tast Readings bata for Specimen K. 3

Strain Devigtor

2.8
LI
1.3
3.5
4.3
4.8
5.2
5.7
6.2
6.7
7ol
8.2
$.0
§.8
10.6
11.0
1.6
12.1

Stress
kPa

4970,0
50631
51418
52759
5393.5
5457.4
5559.48
5670,6
5755.1
5831.7
5908.7
5968, 2
S08Y .4
5981.5
5HFE.1
5804, 0
5585.4
53965

Effective Stresses

Miner
kPa

1280.0
1238.3
1300.0
1335.%9
137.7
14256
1472.5
1320.0
15561 .4
1602.8
1657 .5
%3
1775.9
182%.5
1884.2
1843,5
1904, %
19242

Major
kP&

&250.0
6351 .4
64416
&611.5
&77a.2
&92% .4
T052.3
T &
™168.5
F434.5
o650
FoBT .S
Fra8.3
FBO5.0
FB37.3
FB87 .5
Faw0.5
320.7

1:3
Ratic

4.68
4.93
4.9
4.9%
4.91
&.35
4.80
4.73
409
4,584
&.57
447
437
4.28
&.20
4.08
1.93
3.20

Fore
Prasz,
kFa

9959
937.8
F75.9
F40.0
B9T.2
as50.3
an3.4
T55.9
7165
&75.1
518.4
5564
500.9
452.4
&11.7
074
IT.0
351.7

F kPa

3TE5.0
3819.8
zam.a
3973.8
40755
L1745
4267.4
4355.3
4439.0
45184
&&11.7
LT03 .4
afrd.s
4814.3
4B850.7
4TES .5
L4977
4622.5

¥night Piescld LLC

o kPa

2485.0
£331.5
2570.8
28379
2496.8
2748.9
a9
2835.3
2RT7.&
2915.8
2984 4
2984 .1
2997
2990.8
2986.5
2%02.0
2792.8
2658.3

Data file:

1377A-12
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TOTAL  EFFECTIVE
o o
21.1 40.8
o 0.86
% s=soo SR B
n
n
iH]
[
o
L
8 400
.
[#]
0 il ,{q i TR A R o
o 400 BCD 1200 1800 2000 2400
Total Normal Stress, kPa
Effective Mormal Stress, kPg -
1200
|saMPLE Mo 1 2 3
WATER CONTENT, % 18.4 18.4 18.4
1004 - [DRY DENSITY. kN/eu.m 16.71 186.71 16.7
E SATURATION, % B6.5 B6.5 B6.6
H [VOID RATIO b.567 O.567 0.5687
o & |DLAMETER, om 7.45 7.45 7.45
X HEIGHT, cm 15,19 15,19 15.19
" WATER CONTENT, % 13.0 12.3 1.5
b b+ [DRY DENSITY, kN/cu.m 19.46 19.71 20.03
= W [SATURATION, % 100.0 1£0.0 100.0
tn YOID RATIO 0,346 O_325 0307
N T [DLAMETER, cm 7.08 7.18 7.3%
o HEXGHT, =m 14.47 13.86 12.B&
2 : Stroin rate, cm/min ©.01270.01270.0127
- H
2 : BACK PRESSURE, kPo 345 345 345
: CELL PRESSURE, kPo 595  H45 1345
FATLURE STRESS, %P 176 453 1111
B N D 020 A TOTAL PGRE PR., kPg 506 708 1041
o 5 10 15 20 ULTIMATE STRESS, %Pa
Axial Straoin, % TOTAL PORE PR,, kPa
CU with F'OFG Pragsuras 0_'_5 FﬂILURE, kPa as 13537 303
CLIENT : SAMPLE TvPE: REMOLDELD
GESCRIPTION: very cloyey SAND
PROJECT: CARMACKS COPPER PROJECT som= gravel| {SC)
LL= 26 PL= 15 FI=11
SAMPLE LOCATION: TR96-1-2 SPECIFIC GRAVITY= 2.67
REMARKS: Faillure criterig: Pegl
PROJ. NO.: 1377A DATE: 4/05/96 pricipel stress ratioc,
ifi ity satimgted.
TRIAXIAL SHEAR TEST REPORT Specific grovity esti
. . Multi-stoged test.
Knight Piesold LLC Fig. No.:
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TRIAXIAL CCMPREBSICN TEST

4=18-1599¢
CU with Pore Pressures B:456 am
Project and sample Data
Date: 4/05/96
Client:
Project: CARMACKS COPPER PROJECT
Sample location: TR96-1-2
Sample description: wvery clayey SAND some gravel (5SC)
Remarks: Failure criteria: Peak pricipal stress ratic.
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 & {staged method triawial tast)
S8pecimen Paramaeters for Specimen No. 1L
Specimen Parameter Initial Saturated Consclidated Final
Wt. meist seil and tare: 1334.500 1404.200
Wt. dry soil apnd tare: 1127.100 1274.,400
Wt. of tare: 0.000 147.300
Weight, oms: 1334.5
Diameter, cm: 7.447 7.447 7.086
Area, cm?: 43 .560 41.560 19.435%5
Height, om: 15.18% 15.189 14,407
Net decrease in height, cm: 0.0aQ0 0.782
decrease in water volume, ccC: 93.500
Lolisture: 18.4 21,2 13.9 11.5
Wet density, kN/cu.m: 15.78 20.26 21.98
Dry density, kN/cu.m: 16,71 16.71 19.46
volid ratio: 0.5673 0.5673 0.345%9
% Saturation: 86.6 100.0 1¢0.49

Test Readinga Data for Spacimen No. 1

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

Consolidation back pressure = 344.9 KkPa

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 Piescld LLC Data file: 1377A-1
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27
z8
29

Daf.
Diak
‘ts

0.0000
0.0050
0.0100
Q.15
0, 0230
0.027%
0. 0504
0.0350
B, 0400
0. 50
2. 0504
0.4s00
0., 07aa
0. 0800
0.0900
€. 1000
¢.1100
40,1294
0.1300
0.1400
0.1500
a.1500
0.1700
Q. 1800

204
- 200
0.2100
0.2200
b, 2300
0, 2400

bef.
cm

a.00%
0.013
0.025
q.038
Q.058
0.049
0.47%
0.089
Q.10
Q.114
0127
0,152
D.178
T.203
. 229
0,234
G 27y
Q.305
0.330
0.356
0.381
0.406
0,432
0.457
0.433
0.508
0.533
0.55%
0584
0.410

Load
0ial
units

25.00
33.00
FE.00
11&.00
137.00
142.00
145.00
190.00
152.0¢
154,90
15&.04
158 .00
160, 0
152.00
1£3.04
T&5.00
1£5.00
157.00
T70.00
172.00
175.00
175.00
17700
17630
179,00
180.00
181.00
183.00
1£4.00
1R&, 00

Load
Lbs

0.0
0.0
55.0
3.0

114.0
119.0
122.4
127.0
129.0
131.0
133.0
135.0
137.0
139.0
140,0
142.0
145.0
144.0
147.0
149.0
150.0
152.0
154.0
155.0
1546.0
157.0
156.0
1&0.0
1610
163.0

Project no,.:1377A

£

Tast Readings Data for Specimen No. 1
Etrein Deaviater

¢.0
0.1
g.2
.3
0.5
0.5
0.%
0.6
a.v
Q.8
0.9
1.1
1.2
1.4
1.6
1.8
1.9
2.1
2.3
2.3
2.5
2.5
3.0
3.2
13
3.5
I.7
L
&1
4.2

Strass
kFa

¢.0
3.4
&1.%
104.6
128.1
133.5
136.%
1624
1446.5
1466
148.7
150.7
152.6
154 .4
155.4
157.3
150.4
161.2
162.0
163,9
1547
1668
1448.5
159.3
170.1
170.8
171.&
173.5
172
1761

Effectiva Stresses

Miner  Majar

kPa kPa
255.2  255.2
251, 2B5.&
266.2  30B. T
&31.8  33%8.4
2131 3&%.2
205.% 33901
200.7 337.4
9.4 IEALB
1B86.2 3130.7
180.0 326.6
1Ta.3 3e3.2
166.2 3149
155.2 307.B
148,53 302.9
14¢.1  2B7.5
135.9 2932
130.4  290.8
125.5  2B54.T
120.7 2B2.7
113.0 281.9
113,17  @7T.B
1097 2763
W62 2754
103.5 7.8
101.4 271.5
8.6 249.4
5.9 P2a7.5
¥3.8 2473
1.8 265.0
as.0p 2851

Knight Piesold LLC

1:3
Ratio

1.00
T.13
1.25
1,43
1,60
1.65
1.68
1.7
1,78
1.81
1.85
1.92
1.98
2.04
2.0%
&6
2.23
2.28
2.35
2.39
2,48
2.5
2.58
2. 64
2.58
2.73
2-79
2.85
2,50
.78

Fore
Prag,
kFa

349.0
3434
349.0
353.4
3821
389.7
9.5
402.8
40%.0
415.2
5£20.7
4+31.0
&4d.4
LL4,9
4531
659.3
hiéd B
L59.7
&T4.5
&rT.2
4821
4B5.5
458.3
.7
493.8
L94.6
993
501.4
503.4
506.2

L 1

295.2
2EB.T
2rr.2
2841
2771
27a.3
2651
263 .4
2584
253.3
248.8
239.5
231.5
2254
219.8
2144
210.4
20561
201.7
200.0
195.5
193.0
191.2
184.1
1854
184 .0
121.7
1280.5
174.9
177.0

o kPa

Q.4
16.%
L1 ]
3z2.3
&..0
56.8
EB, 4
.2
2.2
¥3.3
7.3
3.3
75.3
7T.3
.7
8.7
EQ.2
B0.&
.
aZ.0
a8z.4
a3.3
8.3
8.5
85.0
85.4
845.8
aa. 7
ar.
4.9

Data file:

1377A-1



8pecimen Parameters for Spaecinen N¢. 2

Specimen Parameter

moist soil and tare: 1334.500
we, dry soil and tare: 1127.104
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: 13.73
Dry density, kN/cu.m: 16.71
Void ratio: 0.5673
% Saturation: B6.6

1.392

Initial Cum. for Test

Consclidated 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
10G.0

Tast Readings Data for Specimen No. 2

Deformation dial constant=

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

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

Crossover reading for secondary load ring=
Consclidation cell pressure = 844.8 kPa
Consolidation back pressure = 344.8 kPa
Consolidation effective confining stress =
Strain rate, infmin = 0.0127
“. STRESS = 453.4 KPa at reading no. 45
~- STRESE = not gelectad

Na, Def, Oef. Losd Lomd Strain Deviator Effective Stresses
Dial cm Disl Lhs % Stress Minor Major 1:3
writs Units kPa kPa kPa fatio

Q 0.0000 O0.000 33.00 0.0 Q.0 n.o 03,6 903.4 1.00

1 0.0080 D.013 &F.00 34.0 0.1 37.3 inl.6 53T 107

2 0.0110 0.028 WW.00 &6.0 0.2 Ti. 4 &% 570.3F 1,15

I 0.00T0 0043 220,00 18F.0 0.3 204.9 4765 6BY.& 1.43

& 0.023F 0.060 29,00 261.0 0.4 285.7 435.1 T20.B 1.56

5 0.0300 J.07& 330,00 3297.0 0.5 324.7 Wr.8 T 1.2

& 0.0340 0.0%1 353.00 320.0 0.7 3495 5.5 T15.0 1.98

70,0420 0.107 3&8.00 335.0 0.8 3854 379 TO3.3 Z.0B

8 N.04%0 0,124 381.00 343.0 Q.9 3.1 Jog.7 &880 2.23

9 0.0650 0.165 3I99.00 366.1 1.2 M97.4 2.0 6596 2.32

10 0.0730 0.185 &05.00 3R2.0 1.3 403.5 265.5 b6L9.0 2.5
M 0070 0,201 408.00 375.40 1.4 40463 235.8 &4 2.TE
12 0.08s0 0.218 412.00 37%.0 1.6 &10.1 22%.3 635,46 2.82
13 0.0930 0.236 4£14.00 381.0 1.7 an.? 217.2 6489 2.50
14 0.1000 0.254 416,00 3330 1.8 &13.3 20%.6 &2E.¥ 2.97
15 9.10M0 0.272 &19.00 386,49 2.0 414.0 203.4  &19.4 3.05
16 01150 0.292 &22.00 389.90 2.1 &84 197.2 &15.8 3.12
17 01220 Q.310 &£246.00 391.0 2.2 &20.2 1.7 6119 319
* L1300 0.330 427.00 394.0 2.4 4228 186.% &09.7 3.24
L1370 0,348 429,00 394.0 2.9 4244 1334 &07.8 AN

20 0.1440 0386 431,00 39a.Q 2.6 426.0 1723 &05.3 3.78
21 0.1510 0.384 433,00 400.0 2.8 &2T.6 175.8  A0%.& 3.43
22 0.1570 0.39% 43500 402.0 2.9 L2992 173.8  &05.0 3.47

Praoject

no.:1377A

Knight Piesold LLC

Laod.0 kKPa
Fare F kPa
Pras.

kFa

1.4 503.4
L34 5201
3L, ¢ 5H
3583 579.0
“0%.7 5FT.9
Wb, ¥ 560.3
7.3 5e0.2
50&.9 520.46
535.9 4%0.5
382.8 0.8
595 LLT.2
&0%.0  438.9
819,37 430.%
&27.6 4231
635.2 4143
5L1.4 &11.%
64T .6 406.5
433.1 &01.8
457.9 4.3
&&1.4 355,56
&865.3 33
&69.0 398
&7T1.0 3884

2 kPa

Q.0
18.7
36,2

102.5
142.8
1462, 4
174.7
182.7
189.6
198.8
201.7
202.1
205.0
205.9
206.7
208.0
209.3
210.1
211.4
2E.2
213.0
213.8
214,46

Data file: 123772-1



Wa.

23
i
2%
26
27
28
29
3
¥
32
i3
3
35
3
ir
3a
19
0
41

w3
o4
45
ab

Def.
bial
‘ts

01630
01700
2.1780
0. 1850
0.1930
2.2010
0.2050
4.2170
0.2250
0.2320
92400
0.2520
0. 2600
8. 2680
0.27E0
0.2850
0.2¥20
Q. 2990
0. 3060
G330
0.3270
0.3340
o340
0. 3549

S0

Daf.
cm

0.414
0.432
0.452
G.570
a.490
Q.51
053
0.551
0.572
0.589
0.510
0.540
0.550
0.681
0.70s
0.724
Q.74
0.759
Q.77
0.795
0.an
0848
0.889
0.589
o907

Load
Gial
Units

43700
438.50
L40.00
462,50
44400
445,00
468.00
450.00
&51.00
453.00
454,00
&57.00
&38.00
450.00
a42.00
4£63.00
465,00
t&5.00
465,00
458.00
470.00
472.00
473.00
47300
&745 .00

Load
Lb=

406 .0
4055
&07.0
L85
4110
13,0
415.0
417.0
&18.0
4200
421.0
424.0
L25.0
4270
42%.0
430.0
432.0
4320
433.0
435.0
&£37.0
L3%.0
440,10
440.0
41,0

Project no.:1377A

x

Tast Readings bata for Specimen

Strain Oeviator

3.0
31
1.3
3.4
55
nLr
3.8
4,0
4.1
5.3
£.4
4.6
4.8
4.9
5.1
5.2
5.4
5.5
5.6
5.7
&,0
&.1
6.3
&4
&.5

SEtresE
kPe

430.9
431.%
432.5
&35.9
435.9
437.3
438.8
L40.2
440.6
&2
442.5
Li4 &
445.0
AAG.4
L4T.6
445.0
449.5
GuE.%
449.3
4508
4514
4531
43304
452.7
4531

Effective Streases

Hinap
kFa

171.0
158.2
165.5
16%5.4
160.7
158.4
155.8
153.8
151.7
15¢.%
148.2
158.2
1448
142.7
1420
140.7
140.0
159.3
138.4
137.%
137,
137.2
134.5
136.5
135.8

Majar
kPa

£01.%
&00.%
593.3
Sve.3
598.4
595.9
5948
594.0
392.3
5¥2.4
590.7
590.8
9.4
53%.1
89,6
5a8a.7
5895
588.2
587.%
5g8.7
s89.5
590.3
389.9
589.2
ah8.9

1:3
Ratia

1.5
157
1.2
.68
N
1.7
I.32
i.es
3.%0
L
e
4.0
L,.07
4.13
&.15
.18
h.21
G.22
.24
4.27
&.28
L.X0
§.32
4.32
4.34

Pore
Freg,
kPa

CTEN:]
&FE. 4
&79.2
681.4
£34.1
6B4.2
585.0
4910
£93.1
574.5
&4
&98.4
00.0
oz
¥02.8
7041
Fo4.8
105,56
T, 2
706.9
To6.9
or.a
T08.3
053
09,0

P kPa

BE.&
841
k.33 IR
380.%7
IFaE
3773
3.2
.9
2.0
IiN.x
7.4
348.5
357.3
365.9
I55.8
3647
3548
3.7
353.3
363.3
3.7
3837
343.2
3e2.8
382.3

¥Knight Piesold LLC

No. 2
2 kFa

215.4
215.7
215.4
217.5
217.9
218.7
2194
220.1
220.3
221.0
221.2
222.3
2.5
223.2
£23.8
224.0
224 .8
226.5
226.7T
225.4
225.8
226.5
226.7
2263
226,%

Data file:

1377A~1



Diameter,
Area,
Haight,
Net decrease
Net decrease

pecimen Parameter

Specimen Parametars for Spacimen No. 3

moist s0il and tare:
we. dry seil and tare:

Wt. of tare:
Weight, gms:

cmi:

cma

% Moisture:

Wet density,
Dry density,

Volid ratio:
% Saturatiocn:

cmz

kN/cu.m:
kH/cu.m:

i |
1

in height, cm:
in water volume, cc:

Initial Cum,

334.500
127.100
0.000
1334.5
F.447
43,560
15.188

18.4
12.78
16.71

0.5673

BG.5

for Test

2.235

Consclidated

T.351
12,902
12.865

0.089

B.909

11.5

22.32

20.03
0.3075

100.0

Final
1404.200
1274 .400

147.300

1.5

Test Readings Data for Bpecimen No. 3

Deformation dial constant=
Primary load ring constant=

Secondary load ring constant=

Consclidation cell pressure
Consolidation back pressure

Consolidation effective confining stress = 1000.0 kPa
Strain rate, in/min = 0.0127
T . STRESS = 1111.4 kPa at reading no. 24
-+ STRESS = not selected
No, Daf. Def. Load Load  Streain Deviator Effective Stressss  pPore P kPa
Dial cm Qinl Llbs Strass Hinar Mgior 1:3  Pres.
Units Unitg kPa kPm kP Ratin kPa
0 Q.0000 0,000 44.00 0.0 0.0 a.0 1006,2 1006.2 1.00 33886 1005.2
10,0040 0,010 122.00 V4.0 0.t 8.7 1004.1 10B2.BE 1,08 340.7 1043.5
Z2 0.0M00 D.025 309,00 2&3.0 J.2  e2r.d 9EF.6 1264.7 1.28 355.2 5.7
3 0.0150 0.038 L{73.00 432.0 0.3 446,68 565 14047 147 3903 117F.A
& 0.0210 0,063 597.00 551.0 0.4 5S&58.9 5.5 14744 1,63 439.3 11900
S 0.0270 0.049 &95.00 &49.0 0.5 9.3 Biv.6 1514,9 1,79 497.2 1132.3
& 0,030 0,084 TTZ2.00 T24.0 0.F Tar.7 VB8 1532,.% 1,95 S&0.0 1153.&
7 0,040 D107 834,00 0.0 0.8 8123 FZ2.¢ 1534.3 2.13 &22.8 1128.2
B 0.0490 0,124 87,00 B841.0 1.0 B&3.S &52.7 1526.2 Z2.30 HA2_1 10945
¢ D.05F0 0.145 931.00 885.0 1.7 7.3 &04.8 1542.% 2.50 Ta0.0 1058.4
10 0.0720 0183 996.00 950.0 1.4 971.0 S04.2 1477.2 2.92 RIM.E 99TV
11 0.0B80 0,224 1038,00 992.0 1.7 1010.7 4358 1448.5 332 FUR.0 Felld
12 0.1040 D0.254 10438,00 1022.0 2.1 1037.% 1859 14248 F.68 957.% 905.8
13 0D.1200 0.305 1091.00 1045.0 2.4 10%57.B 3538 N6 3.9 990 EER.T
14 D.T2E0 O.325 1100,00 1054.0 2.5 T085.2 342.0 140F7.2 4,17 002,83 @N.S
19 0.130 0.345 1109.00 1043.0 2.7 10Fe.é 3324 1405.0 &.23 1012.% BSA.T
16 0. 1440 0358 115,00 1049.0 2.8 107&.9 3248 14017 4.32 1020.0  B&3.2
17 0.1510 O.3B& 1121,00 107=.0 3.0 1081.4 318,56 400,00 4,39 10252 BSR.3
+ V590 0,504 1127,00 TDB1.0 3.1 T085.&6 313.8 139946 L.46 10310 BSS.A
L1600 0424 1134.00 1088.0 3.3 1090,9 310,3 140%.2 4,52 10345 ESSLY
20 01780 0447 T139.00 1093.0 1.5 109%,9 3076 1L09.5 4.55 1037.2  BB4E
21 01910 0.487 T143.00 1102.0 3.8 1099.5 061 1403.6 .82 1040.7 B53.8
22 0.207T0 0,524 1T157,00 1111,0 &.1 1104.3 3027 1407.9 4.55 10421 8551
Project ne.:1377A Knight Piescld LLC

3 cm per input unit
1 lbs per input unit

1 lks per input unit
Crossover reading for secondary load ring=
1344.8 kPa
344.8 kPa

1 input units

2 XFa

0.0

9.4
136.1
223.3
284.5
3347
3IT5.B
506.2
431.8
453.6
485.5
505.3
515.9
528,9
532.4
536.3
538.4
540.7
562.8
545.4
5459
569.7
5524

Data file:

1377A-1



Mo,

23
b
23

aF
28
2%
in
31
34
33
3%
kL
36

Ev &

a1

Qef.
Dial
. it

0.2230
0.2390
0.2580
Q.2720
0. 30.0
¢.3210
4.3530
0.3850
44010
Q0.4170
a.4500
Q.4560
04820
0.5240
a.5v70
0.&280
0.E810
0.7330
Q.7910

Det.
cm

0.566
0.607
0.650
0.4691
Q.77e
0.&15

Load Losd
Dial ihs
nits

145.00 1117.0
117,00 1125.0
1175.00 1129.0
1181.00 1135.0
119204 1144.0
11935.04 1147.0

0.897 119900 11530

0.978
1.01%9
Y.05%
1,143
1.184
1.224
1.3¥1
1. 445
1,593
1.730
1.862
£.00%

1202.00 1156.0
1206.00 1158.0
1207.00 1141.0
1212.00 11464.0
1212.00 1Ma6.0
1211.09 1165.0
1214.00 1168.0
1215.00 118%.0
1222.00 1174.0
1223.00 11F7.0
1221.00 1175.0
1220.00 1174.0

Project ne.:13773

Test Readings Data for Specimen No. 3

Strain

x

LT
&7
3.1
5.4
&.0
6.3
r.@
7.5
I.¥
a.z
a,%
.2
¥.5
10.3
1.4
12.4
13.4
14.%
15.8

Deviator
Stress
kPa

1107.1
11114
M11.4
1113.6
1116.%
1113.9
11121
1or.5
1105.4
1104.7
1101.5
1097.7
10¥3.0
1085.7
1074.0
1088.1
1055.3
1042.0
1027.1

Effectiva Stresses

Hinar
kPa

.7
305.4
303,37
3046.%
mn.r
34,5
319.3
3255
328.2
.0
3356.5
N3
3429
348.2
355.1
3807
38,9
Ir2.e
e

Ha jar
kFa

14096
1414 .8
1414, 9
1420, 5
14286
1528.4
14314
1433.0
1433.8
1435.7
143B.0
1437.0
1435.0
1433.9
1429.1
1428.3
1423.2
1474.4
1405.7

1:3
Ratio

)
L.50
G bh
4. 6%
4.58
&34
448
L. 40
457
434
4,27
.24
4.20
L.12
.02
395
3.8
3.830
nn

Fore
Pres.
kPa

1042.1
114
1039.3
1037.9
10531
1030.3
1025.5
1019.3
10165
1013.8
1008.3
100%5.%
02,8
s, &
FEF.T
Pes .1
7.5
b
P56, 2

P kP&

£8558.3
§59.1
861.2
B&3.7
§70.1
EF1.4
ars .4
B¥R.2
EE1.0
8.3
BE7.3
aag.z
823.5
91.1
%21
avi .5
a83.0
25
agd. 2

¥night Piesold LLC

g kFa

%334
335.7
555.7
556.8
558.4
556.9
%561
351.7
552.8
552.3
%50.8
945.9
34,3
Sa2.%
537.0
534.1
528.1
521.0
136

Data file:

137741



Flexible Wall Permeability
Test Data

ASTM D 5084

Knight Piésold LLC



CLIENT:

BORING NO.

DEFTH

SAMPLE NO.

SAMPLE TYPE

CONF, PRESSURE. (kFa)

MOISTURE/DENSITY
DATA

Wt, Soil + Moisture (g)
Wt Wet Scil & Pan (g)
Wt. Dry Soil & Pan (g)
Wt Moisture Lost (g}
Wt of Pan Only (g
Wt of Dry Soil (g
Moisture Content %
Wet Density (pef)

Dry Density (pcf)

Tnit. Diameter (1n)
Lnit, Area {sq in)
Init. Height {in}
Height Change (in}
Consol. Height (in}
Area After Consol. (sqin)

Vol. Before Consol. (cufl)
vol. Before Consol. (o)
Change in Vol. {cc)
Cell Exp. {ce)

Vol. After Consol.  (cc)
Vol, After Consol.  (cu {t)
Effective Porosity %
Pressure Difference {psi):
C=

MI 0.03018
S= 0.377419
TR611IA VKA

FLEXIBLE WALL PERMEABILTTY TEST
ASTM D 5084-91
Increasing Tallwater Pressure - Method C

TR26-11-3

Remolded

M2

BETORE
TEST

1303.00
1303.00
1034.10
263.90
0.00
1034.10
26.0
124.2
99,1

2876
6.495
6.120
0.050
6.070
6.331

0.02500
651.327
21.5Q0
0.000
629.827
0.02224
43.30
C.00
0.000904
1.040253

PROJECT NAME: Carmacks Copper
PROJECT NO. :
LAB NO. 126031
TEST STARTED : 04/08/98
TEST FINISHED? : 04/14/795
SATURATED TEST: YES
AFTER
TEST
1264.20
1377.00
1146.90
230.10
112.80
1034.10
22.3
125.3
102.5
{cm) . T.304
{sq cm} 41.900
(cn) 15.545
(cm} 0.127
(cm) 15.418
{sq cm) 40.851
Specific Grawnty 23
Assumed? NO
Init. Safurahon 954
Init. Void Ratio 0.764
Final Saturation 100.0
Final Void Ratio Q.705
Head Constant 12.6
Trial Constant, T 0.05304



CLIENT:

BORING NO.

DEFTH

SAMFLE NO.
SAMFLE TYFE

CONI. PRESSURE. (kPa)

Time

0.000

7.000

2.000
21.000
27.000
52.000
73.000

TESSLLIA. WES

Inflow

Burat
cm

20.2
19.8
12.5
18.7
18.2
168
15.6

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

FROJECT NAME:
PROJECT NO. :
TR96-11-3 LABE NO.
1 TEST STARTED :
Remolded TEST FINISHED :
500 SATURATED TEST:
Permeability Test Trials
Annulus Elevation Chg. in
Buret Head Head
cm cm cm
Z1i Zp
c.6 19.6
c.6 19.2 0.400
c.6 188 0.748
.7 18.1 [.500
0.7 17.5 2,000
0.7 16.1 3.4580
Q.7 14.9 4.600

Average of Last 5 Readings

Carmacks Copper
I1377A
L96031

04/08/96
04/14/96
YES

Permeabhility
k
cm/sac

4.6E-08
6.8E-O08
5.0E-08
6.3E-08
5.9E-08
5.3E-08

6.0E-08



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

CLIENT: PROJECT NAME: Carmacks Copper
PROJECT NO. : 13774
BORING NO, TRI96-12-1 LAB NO, 136031
DEFTH
SAMPLE NO. 1 TEST STARTED : 4/3/96
SAMPLE TYTE Remolded TEST FINISHED : 4/9/96
CONF. PRESSURE. (kFPa) 500 SATURATED TEST: YES
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm em 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
21.00Q 55.1 2.3 52.8 334.1 2.0E-08
B7.000 549 2.5 52.5 333.7 1.1E-08
&03.000 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 . 1.2ZE-CB
Average of Last 6 Readings 1.4E-08

KR61IL TR Konight Ptsold 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., L6031
DEFPTH
SAMPLE NO. 1 TEST STARTED : 4/3/96
SAMPLE TYPE Remolded TEST FINISHED : 4/9/96
CONF. PRESSURE. (kPa} 500 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE ATTER

DATA TEST TEST
Wt, Soil + Moisture (g} 1532.50 1533.20
Wi, Wet Soul & Pan (g} 1532.50 1652.00
Wt. Dry Soil & Pan (2) 1417.00 1535.80
Wi, Moisture Lost (g) 115.50 116.2C -
Wt of Pan Only {2} 0.00 118.80
Wt of Dry So1l (2 1417.00 1417.00
Moisture Content % 8.2 82
Wet Density (pef) 147.3 147.5
Dry Density (pcf) - 136.2 136.4
Imt. Diameter (in) 2.859 {cm) 7.262
Init. Area (sq in) 6.420 (sq cm) 41.418
Init. Height (in) 6.173 (em) 15.679
Height Change (in) 0.085 {crn) 0216
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 2.8
Vol. Before Consol,  {cc) 649.404 Assumed? YES
Change in Yol (cc) 0.700
Cell Exp. (cc) 0.000 Init. Saturation BO.6
Vol. After Consol.  (ec) 648,704 Init. Void Ratio 0.283
Vol. After Consal. (cu ft) 0.02291 Final Saturation 815
Effective Porosity % 22.07 Final Void Ratio 0.282
Pressure Difference {psi): 4.00
C= 0.132373

K96121L Wk Konight Pidscld T1.C



CLIENT:

BORING NO.
BEPTH
SAMPLE NO.
SAMPLE TYPE

CONF. FRESSURE. (kPa)

Time

rmin.

¢.000
31.020
21.000
87.00C
803.000
283.000
207.000

K512 L WEY

Cap
Elevation
cm

55.3
55.2
55.1
54.9
53.2
52.6
52,2

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

FROJECT NAME:
PROJECT NO. :
TR96-12-1 LAB NO.
1 TEST STARTED :
Remolded TEST FINISHED :
500 SATURATED TEST:
Permeability Test Trials
Pedestal Elevation Total
Elevation Head Head
cm cm cm
2.2 53.2 334.4
2.3 53.0 354.2
2.3 52.8 334.1
2.5 52.5 333.7
3.8 49.5 330.7
4,2 48.4 329.7
4.6 47.6 328.8
Average of Last 6 Readings

Carmacks Copper
13774
L96031

4/3/96
4/9/96
YES

Permeability
k

o/ sec

I.8E-08
2.0E-08
1.1E-08
1.1E-08
I.1E-08
. 1.2E-08

1.4E-08



FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5034-91
Increasing Tatlwater Pressure - Method C

CLIENT: . PROJECT NAME: Carmacks Copper
PROJECT NO, : 1377A

BORING NO. TR96-17 LAB NO., : L96031
DEFTH
SAMFLE NO. 1 TEST STARTED : 3/28/96
SAMPLE TYPE Remolded TEST FINISHED : 4/7/96
CONF. PRESSURE. (kFa) 250 SATURATED TEST: YIS
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
Wt. Sail + Moisture (g) 1505.00 1532.70
Wt. Wet Soil & Pan (g) 1505.00 1651.60
Wt. Dry 501l & Fan (2) i410.30 1529.20
WL Moisture Lost (g) 94.70 122.40
Wt of Pan Only (g 0.00 118.90
Wt of Dry Soil  (g) 1410.30 1410.30
Moisture Content % 6.7 8.7
Wet Density {pcf) 144.2 150.3
Dry Density (pef) 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 (cra) 15.74%
Height Change {in) 0.071 (cra) 0.180
Consol. Height (in) 6.129 (crn) 15.568
Area After Consol. (sq in) £.338 (sq cm) 40,890
Vol. Before Consol. (cu fi) 0.02301 Specific Gravity 2.743
Vol. Before Consol.  (cc) 651.561 Assumed? YES
Change in Vol. (cc) 15.000
Cell Exp. (cc) 0.000 Init. Saturation 68.9
Vol. After Consol.  (co) 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 Diffarence {psi): 0.00
C= 2.136722

KL A W4 Kraght Palanld L1



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

CLIENT: PROJECT NAME: Carmacks Copper
PROJECT NO. : 18774

BORING NO. TR9E-17 LAB NO. L98031

DEFTH

SAMPLE NO. 1 TEST STARTED : 3/28/96

SAMPLE TYPE Remalded TEST FINISHED} : 4/7/96

CONF. FEESSURE. (kPa) 250 SATURATED TEST: YES

Permeability Test Trials

Time Cap Pecestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm om cm cm cm/ sec
0,000 601 21 58.1 55.1

15.000 60.0 2.1 57.9 57.9 1.7E-07
26.000 599 2.2 57.7 B7.7 1.3E-07
3Z.000 53.6 2.4 57.2 57.2 1.1E-07
74.000 59,3 2.6 56.7 56.7 1.2E-07
159.000 58.6 29 55.7 55.7 1.1E-07
869.000 55.6 4.6 51.0 51.0 1.0E-07
286.000 54.8 53 49.5 495 1.0E-07
200.000 52.1 7.0 45.1 45.1 1.0E-07
Average of Last 5 Readings 1.1E-07

K51 TA WA Koight Pateold LLC



CLIENT:

BORING NO,

DEFTH

SAMPLE NO.

SAMPLE TYPE

CONF. PRESSURE. (kFa)

MOISTURE/DENSITY
DATA

Wt Soil + Moisture (g)
Wt. Wet Soil & Pan ()
Wt Dry Secil & Fan (g)
Wt. Moisture Lost (g)
Wt. of Fan Only  (g)
Wt oof Dry Scil  (g)
Moisture Content %
Wet Density (pcf)

Dry Density (pef)

Init. Diameter {in)
Init. Area {sq in)
Init. Height {in)
Height Change (in)
Consol. Height {in)
Area After Consol, {sqin)

Vol. Before Consol. {cu fi)
Vol. Before Consol.  (co)
Change in Vol. {cc)
Cell Exp. {cc)

Vol, After Consol.  (ce)
Yol. After Consel. (cu ft)
Effective Porosity %
Pressure Difference (ps1):
C =

K61 TH WK

Remalded

FLEXIBLE WALL PERMEABILITY TEST

ASTM D 5084-91

PROJECT NAME: Carmacks Copper
PROJECT NO. : 13774
LAB NO. 196031
TEST STARTED : 3/28/96
TEST FINISBED : 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
Q.00 118.90
1410.30 1410.30
6.7 34
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
5047 {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 G8.9
633.061 Init. Voud Ratio Q267
002236 Final Saturation 100.0
21.09 Firal Void Ratio Q.231
4.00
0,129434
Kright Pitsod LLC

Increasing Tailwater Pressure - Method C



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

CLIENT: PROJECT NAME: Carmacks Copper
PROJECT NO. : 13774A
BORING NO., TR9G-17 LAB ND. L9a031
DEFTH
SAMPFLE NO. 2 TEST STARTED : 3/28/96
SAMPFLE TYFE Remolded TEST FINISHED : 4/7/96
CONF. FRESSURE. (kPa) 500 SATURATED TEST: YES
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. c 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 3.0E-08
36.000 55.0 2.3 52,7 3340 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 30 51.6 3328 2.0E-08
40,000 54.3 3.2 51.2 332.4 2.8E-08
704.000 51.3 6.0 45.3 326.6 2.4E-(8
96.000 50.8 6.3 445 325.8 2.4E-08
43.000 50.6 6.5 442 3254 2.3E-08
Average of Last § Readings 2.4E-03

K96L78. WK« Enight Piéeold LLE



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

CLIENT:
BORING NO. TR9G-1-2
DEFTH
SAMPLE NO. 1
SAMPLE TYFE Remolded
CONF. PRESSURE. (kFa) 250
MOISTURE/DENSITY

DATA
Wt. Soil + Moisture (&)
Wt. Wet 30il & Pan (g)
Wt. Dry Scil & Pan {g)
Wt. Moisture Lost (g)
Wt of Pan Only {3
Wwit. of Dry Soil (&)
Moisture Content %
Wet Density (pef)
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 1)
Vol. Before Consol. (o)
Change in Vol. {cc)
Cell Exp. (cc)
Vol. After Consol.  {cc)
Val. After Consol.  (cu ft)
Effective Porosity %
Pressure Difference (psi}:
C=
K961 2A WEA

BEFORE
TEST

1334.50
1334.50
1127.10
207.40
0.00
1127.10
18.4
125.9
106.3

2.932
6.702
3.280
0.308
5.672
6.112

0.0Z2337
661.637
93.500
0.000
568.137
0.02006
36,20
4.00
0.131199

PROJECT NAME: Carmacks Copper
PROJECT NO. : 13774
EAB NO. L2631
TEST STARTED : 3/29/96
TEST FINISHED : 4/6/96
SATURATED TEST: YES
AFTER
TEST
1273.10
1420.40
1Z74.40
146.00
147.30
1127.10
13.0
139.9
123.8
{cm} 7.447
(sq cm) 43.560
(cm) 15.189
(cm) 0,782
{cm) 14.40%
(sq cm) 39.434
Specific Gravity 2.87
Assumed? YES
Init. Saturation 846.6
Init. Void Ratio 0.567
Final Saturation 100.0
Final Void Ratio C.346



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

CLIENT: PROJECT NAME: Carmacks Copper
FROJECT NO.: 1377A
BORING NO. TR96-1-2 LABNO. L9G031
DEFTH
SAMPLE NO. 1 TEST STARTED : 3/29/96
SAMPLE TYPE Remolded TEST FINISHED : 4/6/96
CONF. PRESSURE. {k¥Fa) 250 SATURATED TEST: YES
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. em cm cm cm em/see
0.000 58.6 1.5 57.1 338.4
15%.000 58.5 1.6 57.0 338.2 2.3E-08
49000 55.4 1.7 5a6.7 330 1.4E-08
106,000 58.2 2.0 56.2 337.5 1.3E-08
07.000 58.0 2.2 55.8 337.1 1.ZE-03
0.000 54.0 0.8 53.2 334.5 EESET
48,000 53.9 1.1 528 334.1 2.4E-08
Average of Last 5 Readings 1.7E-08

KRELZA WK Krigh Plasdd LLC



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

CLIENT: PROJECT NAME: Carmacks Copper
PROJECT NO. - 1377A
BORING NO. TRS6-1-2 LAB NO. L96031
DEPTH
SAMPFLE NO. 2 TEST STARTED : 3/29/96
SAMFLE TYPE Remolded TEST FINISHED : 4/6/96
CONE. PRESSURE. (kFa) 500 SATURATED TEST: YES
Permeability Test Trials
Time Cap Pedestal Elevathon Total Fermeability
Elevation Elevation Head Head k
min. cm om cmt cm cmi/ sec
0.000 58.9 1.2 o7.1 338.4
15.000 58.0 1.9 57.0 338.3 1.BE-0&
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 3394 7.3E-09
812.000 532.1 3.3 55.8 337.1 7.5E~Q9
380.000 58.7 3.8 . 550 336.2 5.9E-09
125.000 58.6 3.9 54.7 336.0 5.3E-09
B37.000 57.4 4.8 52.6 333.9 6.0E-09

Average of Last 5 Reading 6.4E-09

K1 WK Knight Fidsok L1.C



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

CLIENT:
BORING NQO. TR26-1-2
DEFTH
SAMFLE NO. 2
SAMPLE TYPE Remolded
CONF. PRESSURE. {kPa) 500
MOISTURE/DENSITY

DATA

Wt. Soil + Moisture {g)
Wt. Wet Soil & Pan (g)
Wt. Dry 5cil & Pan (g}
Wt Moisture Lost (g
Wt of Pan Only {2
Wi 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. (sq1in)

vol. Before Consol. (cu )
vol. Before Consol.  (cc)
Change in Vol. {cc)
Cell Exp. {ec)

Vol. After Consol.  (g¢)
Vol. After Consol, (cu ft)
Effective Porosity %
Pressure Differance {psi):
C=

KOs LIS, WH 4

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
C.000
560.83Y
0.01981
36.20
4.00
0123032

PROJECT NAME;
PROJECT NO. .
LAB NQO.
TEST STARTED :
TEST FINISHED :
SATURATED TEST:
AFTER
TEST
1265.80
1413.i0
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?

[nit. Saturation
Init. Void Ratio
Final Saturation
Final Yoid Ratio

Carmacks Copper
13774
L6031
3/29/96
4/6/96
YES
7.447
43.560
15.189
1.328
13.862
40.460
2.67
YES
36.6
0.567
100.0
0.329



FLEXIBLE WALL PERMEABILITY TE5T
t ASTM D 5084-91
Increasing Tailwater Pressure - Method C

4 ¥

CLIENT: PROJECT NAME: Carmacks Copper
PROJECT NO. : 13774

BORING NO. TR96-16-1 LAB NO. L9603l
DEPTH
SAMPLE NO. 1 TEST STARTED 3/29/94
5AMPLE TYPE Remolded TEST FINISHED : 4/5/96
CONF. PRESSURE. (kPa) 250 SATURATED TEST: YES
MOISTURE/DENSITY BETORE AFTER

DATA TEST TEST
Wt. Soud + Moisture (g) 1464.80 1494.60
Wt. Wet 50il & Pan (g) 146430 1641.30
Wt Dry Soil & Pan (g) 1352 60 1499.30
Wt. Moisture Lost (2) 11220 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 (pef) 130.5 134.1
Init. Diameter {in) 2.868 {cm) 7.285
Init. Area (sq in) 6.4G60 {sq cm) 41.679
Init. Height {in) 68.113 {cm} 15.527
Height Change {in) 0.031 (crm) 0.079
Consol, Height  (in) 6.082 (cm) 15.448
Area After Consol. (sqin} 6.318 (sq cm} 40.765
Vol. Before Consol. {(cu {t) 0.02285 Specific Gravity 2.78
Vol. Before Consol.  {cc) 647.148 Assumead? YES
Change in Vol. (co) 17.400
Cell Exp. (ce) &.000 Init. Saturation 69.9
Vol, After Consol.  {cc} 629.748 Init Void Ratio 0,330
Vol. After Consol.  (cu ft) 0.02224 Final Baturation 99,2
Effective Porosity % 24.82 Final Yoid Ratio 0.294
Pressure Difference (psi): 4,00
C= 0.136089 ;

FRG16L A WK Koight Padeold 11.C



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 LABNC. L9031
DEFTH
SAMPLE NO. 1 TEST STARTED : 3/29/96
SAMFLE TYPE Remolded TEST FINISHED : 4/58/96
CONF. PRESSURE. (kFa) 250 SATURATED TEST: YES
Permeability Test Trials
Time Cap Pedestal Elevation Total Parmeability
Elevation Elevation Head Head k
min. cm e ¢m em cm/sec
£.000 66.7 2.4 64.4 345.6
6.000 66.6 Z.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 2.8E-08
34.000 66,2 2.7 63.5 344.8 1.7E-08
758.000 63.3 4.7 58.6 3589.9 1.9E-08
69.000 63.1 4.9 58.3 339.5 1.5E-08
Average of Last 5 Readings 2.0E-08

KBELELA WK Kuight Fiésokd 1L



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

CLIENT: FROJECT NAME: Carmacks Copper
PROJECT NO. ; 1377A J

BORING NO, TR96-16-1 LAB NO. L6031
DEFTH
SAMPLE NO. 2 TEST STARTED : 3/29/96
SAMPFLE TYPE Remolded TEST FINISHED : 4/5/96
CONY, PRESSURE. (k¥Fa) 500 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
wit. Soil + Moisture (2) 1464.80 1489.60
Wit Wet Soil & Fan () 1464 80 1636.30
Wt Dry Soil & Fan (g) 1352.60 1499.30
Wt. Moisture Lost () 112.20 137.00 .
Wt. of Pan Only () Q.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) ©.460 (sq cm) 41.679
Init. Height  (in) 6.113 (cm) 15.527
Height Change {in} C.185 {cm) 0.470
Consol. Height (in) 5.928 {cm) 15.057
Area After Consol. (sq in) 6418 {sq cm) 41.412
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) Q.000 Init, Saturation 69.9
Vol, After Consol.  {co) 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

KM1410. 7R Keight Pilacid LLC



CLIENT:

BORING NO.
DEFTH

SAMPLE NO.

SAMPLE TYPE

CONF. 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
6792.000 53.0
E961618 WKL

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

PROJECT NAME:
PRD_}ECI' NQ.:
TR96-16-1 LAB NO.
2 TEST STARTED :
Femolded TEST FINISHED ;
500 SATURATED TEST:
Permeability Test Trials
Pedestal Elevation Total
Elevation Head Head
om cm cm
1.3 B3.6 334.9
1.4 53.5 3348
1.5 B53.3 3348
1.6 53.1 3344
1.7 53.0 334.2
2.5 50.5 23138

Average of Last 4 Readings

Carmacks Copper
137TA
L9603 1

3/29/96
4/5/96
YES

Permeability

cm/ sec

2.8E-08
1.7E-OB
1.8E~D8
1.0E-08
1.0E-03

1.4E-08



Direct Shear
Test Data

Knight Piésold LLC



900

RESULTS o
@ ¢. kPa 95.0 LLIEIED
¢, deg 36.3 [ili.
9 TAN $ 0,74 i for :
¥  BOQ [ — :
- L T A r
£ T : :
i L T r
Ll ! LT ! H : -
E / : ; : :
w R R i o R i
S 300 | AL : f L :
- ; ; b dii
I&'I : 1 ; ; - ; . _,
L : : : : : T
. e Ll i I I I W .
0 300 600 900 1200 1500 1800
Normatl Stress. kPa
$00 — ———
e bt bbbl | SAMPLE NO. 1 2 3
AR ) NN N WATER CONTENT, % 3.7 3.8 3.7
780 .. L IDRY DENSITY, kN/cu.m 18.4 18.4 18.4
a RARRS = : ESATL!RATION. % 241 24.4 24.0
% B0 | i 5 T E VOID RATIO 0,410 0.411 0.410
- i A N WS N SIDE LENGTH, cm 10.18 10.16 10.18
g : N BRI N NP HETGHT 2.54 2.54  2.54
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R R IR NN WATER CONTENT, % 13.6 13.5 13.3
. ’ e N Bl — [PRY DENSITY, kN/cu.m 19,1 19.2 19.2
3 i v m
3 300 ; L |SATURATION, % 100.0 1006.0 100.0
@ bl TS - |VOID RATIO 0.359 0.356 0.353
RN R “|SIDE LENGTH, em 10.16 10.16 10,16
150 = HETGHT, em 2.45 2.44 7. a4
: it B NORMAL STRESS, kPa 200 400 800
G,=;§; IS I FAILURE STRESS, kPo 242 390 683
O 0.3 0.8 0.9 1.2 DISPLACEMENT, cm 0.83 0.83 Q.37
Horiz. Displ., cm ULTIMATE STHRESS, KPa
DISPLACEMENT, cm
Strain rate, em/min 0.02030.02030.0203
CLIENT: SAMPLE TYPE: REMOLDED

PROJECT . CARMACKE COPPER PROJECT

SaMPLE LOCATION: TROS-6-2

PROJ. NO.: 1377A-L20D DATE: 3/30/96

CIRECT SHEAR TEST REPORT
Knight Piésold LLC

DESCRIPTION: gravelly SAND,
slightly silty {SW-SM}

SPECIFIC GRaVITY= 2.65

REMARKS: Some difficuliy exper-
ienced in ottaining desired
compoct ive effort.

Fig. Ma.:




Late: 3/30/7%a
Client:

DIRECT BHEAR TEST

Project and sample Data

Project: CARMACKS COPPER PROJECT

Sample location: TR96-6-2

4-18-1996

Sample description: gravelly SAND, slightly silty (SW-5M)
FEemarks: Some difficulty exper- lenced in attaining desired

compactive effort,.
Fig no.: 2nd page Fig no.
Type cof sample: REMOLDED
Specific gravity= 2.65 LL=

fif applicable):

NP

PI

Specimen Paramsters for Specimen Ne. 1

Specimen Parameter
Wt. moist soil and tare:
Wt. dry scil and tare:
Wt. of tare:

Waight, qms:
S5ide length, cm:
Area, cmi:
Height, cam:
Het decrease in height, cnm:
% Moisture: .
density, kN/cu.m:

, density, kN/cu.m:
Vold ratio:
% Saturation:

Initial
51l1.100
492.700
o.Q00
511.1
10.1&0
103.22&
2.540

3.7
19,12
1B.43

0.4102
24.1

Consolidated

10.150
103.226
2.449
0.091

13.6

21,71
15.12
0.3595
100.0

Final
678B.450
6ll. 500

S 118.5%00

13.86

Tast Readings Data for Specimen No. '1

Deformation dial constant=
Primary lead ring constant=

Secondary load ring constant=
Crosscver reading for secondary lead ring=

Normal Stress = 200.0 kPa
Strain rate, in/min = 0.0203
FAILURE STRESS = 241.6 kPa at reading no. 31
ULTIMATE STRESS = not selected
HNa. HORIZONTAL Load
Dial Def. Dial
Reading cm Units
a oa.0000 0.000 1.00
1 0.0050 0.013 82.90
2 90.0100 0.025 13%.70
3 0.0150 0.038 181.80
4 0.0200 0.051 217 .60
= 0.0250 0.064 245 .40

0.0300 0.076 273,30
0.0400 0.102 316,50
0.0500 0.127 344.10
0.0600 0.152 365.30

D O~

Project neo.:1377A-L200

3 cm per input unit

1 lbs per input unit

1 lbs per input unit

Leoad Strain

lbs

0.0
g8l.9
138.7
130.8
216.6&
244.4
272.3
315.5%
343.1
364.3

[ ] - & L] L] & L] L)

HHRHODOODOOOD
NWoOOmWa b WO

input units

Shear

Stress

kPa

0.0
35,3
59.8
77.9
23.3

105.3
117.3
136.0
147.8
157.0

Knight Piescld LLC

Data file:

12377AB2



Teat Readings Data for spacimen Ne, 1

No. HORI ZOWTAT, Load Load Strain Shear
Dial Daf. Dial 1bs 3 Stress
Reading cm Units kPa

g 0.0700 0.178 382.10 38l1l.1 1.8 164.2

11 0Q.0800 0.203 400.00 239%9.0 2.0 171.9

12 0.0900 g.229 415.90 414.9 2.3 178.8

13 0.1300 0.254 430.20 429.2 2.5 185.0

14 0.1100 g.27%9 443.10 442.1 2.8 190.5

15 §.1200 0.305 450,90 449.9 3.9 193.9

1 0Q.1300 2.330 362.90 461.9 3.3 199.0

17 0.1400 0.356 487.70 4686.7 3.5 201.1

18 0.15440 2.381 476.30 475.3 1.8 204.8

19 0.1s6qQ0Q 0.490a 482.590 481.% 4.0 207 .5

20 0.1700 0.432 493.40 492.4 4.3 zlz2.2

21 0.180C0 0.457 502.40 501.4 4.5 216.1

2 0.19500 2.483 508.30 507.3 4.8 218.8

23 0,2000 0.508 513.80 512.8 5.0 221.0

24 0.2200 0.559 522.70 521.7 2.5 224.8

25 0.240Q0 c.610 533.20 5&532.2 6.0 229.3

28 0.2800 0.660 542.40 541.4 6.5 £233.3

27 0.2800 0.711 548.00 S47.0 7.0 235.7

28 0.3000 0.7a6a2 5S0.70 549.7 7.5 23g.%9

29 0.31400 0.787 555.50 5%4.5 7.8 238.5%

30 0.3200 0.813 S5B.600 §57.& 8.0 240.3

31 ¢.32860 0.828 561l.70 560.7 8.2 241.6

32 0.33400 0.838 581.60 560.6 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 8.8 238.2
Q.3750 0.4952 555.50 554.5 9.4 238.%
36 0.4000 1.01s 54%.10 548.1 0.0 236.2
37 0.4250 1.420 543.30 542.3 ig0.& 232.7

Project ne.:1377A-L200 Knight Pilesold LLC Data file: 1377R62



Epecimen Parameters for Bpecimen No. 2

Specimen Parameter Initial Consolidated Final
meist seoil and tare: 511.100 673.150
wo. dry soil and tare: 492,500 606.900
Wt. of tare: 0.000 114.400
Weight, gms: 511.1
Side length, cm: 10.160 10,180
Area, cm2; 1023.225 1031.226
Height, cm: 2.540 2.442
Net decrease in height, om: 0.098
% Mcisture: 3.8 13.5 13,5
Wet density, kN/cu.m: 19,12 21.74
Dry density, kN/cu.m: 18.42 15.1%6
Veoid ratio: 0.4108 0.3565
¥ Saturation: 24.4 100.0

Test Readings Data for EBpecimen No. 2

Deformation dial constant= 3 en per input unit
Primary load ring constant= 1 lbs per input unit
Secondary load ring constant= 1 lbs per input unit
Ccrussover reading for secondary lcad ring= 1 input units

Hormal Stress = 400.0 kPa
Strain rate, infmin = 0.0203
FAILURE STRESS = 389.8 kPa at reading neo. 30
UGLTIMATE STRESS = not selected
HORT ZONTAL Load Load Strain Shear VERTICAL
Dial Def. Dial lbs % Stress Dial Daf.
Reading onm Units kPa Reading cm
o 0.01l00 0.000 =3.50 0.0 . .0 0.0433 0.0000
1l 0.0150 0.013 27.70 31.2 . 13.4 0.0438 0.0013
2 0.0200 0.025 107.90 111.4 - 48.0 0.0447 0.0036
3 0.0250 0.0238 178.60 182.1 78.5 0.0456& 0.0058
4 0.0300 0.051 254,10 257.6 - 1i11.0 G.0468 0.0089
5 0.0400 0.078 358.80 1&2.1 . 156.1 .0486 0.0135
& 0.0500 0.1az2 433.40 336.9 . 188.13 0.0494 0.0155
T 0.0800 0,127 493.40 495.9 - 214.1 c.0497 0.01a3
B 0.0700 0.152 550.10 553.6 . 238.6 G.0502 0.01756
9 0.0800 0.178 598.70 602.2 . 259.5 0.0504 0.0180
1¢ 0.0900 0.202 636.10 639.6 275.6 0.0504 0.0180
11 ©.1000 0.229 665,60 669.1 - 288.3 c.0504 0.0180

12 0.1100 0.254 687.70 @91.2 297.9 0.0504 0.0180

N W B P e W LI RMR RO DD DO O
RWRWDAOWDORNLDDRU WO W OO WO

13 0.1200 0.279 704.60 708.1 . ns.1 0.0502 0.0175
lda 0.1300 0.305 724.10 727.8 . 313.5 0.0497 D.0163
15 0.1400 0.320 F45.90 7T49.4 . J2z2.9 0.0451 0.0147
16 0.,1500 0.356 785,30 768.8 - 331.3 0.0482 0.0127
17 0.1&00 0.381 781.80 7V85.3 - 338.4 0.0477 0.0112
18 0©.1700 0.406 79%.80 B803.3 . 3d46.2 0.0470 0.00%4
l? 0.1800 0.432 821.90 825.4 - 355.7 0.0461 0.0071
20 0.1940 0.457 830,70 834.2 R 3i59.5 0.045¢6 0D.0058
T 0.2000 0.483 836.70 B840.2 . 362.1 0.0445 0.0030

0.2200 0.533 B47.80 B51.1 366.8 0.0429 ~-0.0010
«4 0.2400 0.584 859.90 B863.4 . 372.1 0.0401 =0.00B1
24 0.2600 C.635 878.50 882.0 . 380.1 g9.0G381 -0.01232
25 0.2800 0,686 B86.90 890.4 . 383.7 0.0363 -0.0178

Project no.:1377A-L200 Knight Piesold LLC Data file: 1377A62



Tast Readings Data for gpecimen No. 2

No. HORI ZONTAL Load Load Strain shear VERTICAL
Dial Def. Dial lbs E S Stress Dial Def.
Reading cm Units kPa Reading cm

ea 09,3000 0.737 892.20 895.7 T.3 386.0 00,0345 -0.0224

27 0.3100 0.76&2 894.350 898.4 7.5 387.1 0.0335 -3.0249

28 {0.3200 a,787 B95.80 B899.,3 7.8 a87.5 0.0328 -0.0272

29 0.3300 0.8%13 86582.20 901.7 8.0 Jjge.5 C.0315 -0.03Q0

g 0.3370 0.831 901.00 9S04.5 8.2 389.8 0.0307 -0.0320

31 9.3400 0.838 900.70 904.2 3.3 383.6 c,.0305 -0.0325

Az 0,.3500 0.8&4 897.80 991.3 8.5 3ga8.4 0.0293 -0.0356

a3 0.3750 0.927 890.40 8393.9 9.1 3856.2 o.0268 -0.0419

34 0.4000 0,991 B83.860 BE7.1 9.8 382.3 0.0245 -0.0478

35 0.425%0 1.054 878.20 88l1.58 0.4 380.0 o.0232 -0.0511

Project no.:1377A-L200 Knight Piesold LLC Data file: 1377A62



Specimen Parameters for sSpecimen No. 3

Specimen Parameter Initial Conselidated Final
meist scll and tare: 511.100 672.950
Wt. dry soil and tare: 492.800 &07.300
Wt. of tare: 0.000 114.500
Weight, gms: 511.1
Side length, cm: 10. 160 10.160
Area, cmi: 103.226 103,226
Height, cn: 2.540 2.438
et decrease in height, cm: 0.102
% Moisture: 3.7 13.3 13.3
Wet density, kN/fcu.m: 1%.12 21.76
Dry density, kN/cu.m: 18.43 19.21
Vold ratio: 0.4099 0.3531
% Saturation: 24.0 100.0

Tast Readings Data for Specimen No. 3

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

Wormal Stress = 800.0 kPa

Strain rate, in/min = 0.0202

FAILURE STRESS = &82.9 kPa at reading no. 32

ULTIMATE STRESS = not selected

HORIZONTAL Load Load &Strain Shear YERTICAL
Dial Def. Dial lbs % Stress Dial Def.
Reading cm Units kPa Reading cm

0 0.0400 9.04040 l1.:20 a.0o . 0.4qG G,0414 9.0000
1 0.0050 2.012 165,10 163.5 - T0.8& 0.0422 0.0020
2 0,0100 9.4G25 150,80 349.56 . 150.7 G.0439 0. 0064
3 0.0150 g.038 513.80 512.6 . 220.9 0.0454 0.0102
4 0,.0200 0.051 647.20 646.0 . 278.4 0.0468 G,0137
5 0.0250 0.064 T49.00 747.8B . 122.2 0.0479 00,0165
& 0.0300 0.076 84l1s.00 B817.8 . is52.4 0.0487 0.0185
7 0.0400 0.102 937.00 935.8 - 403.3 0.0496 0.0208
E 0.0500 90.127 1038.00 1036.8 . 446.8 ¢.0505 0.0231
9 O0,0&800 9.152 1105.70 1104.5 . 476.0 g,.0612 0.0249
10 0.0700 0.178 11&9.80 1lle8.5 . 503.6 0.0516 0.0259
11 0.0900 0.229 12&80.70 1255.5 . 542.7 .0519 0.0267
12 0.10400 0.254 1299.30 1293.1 . 559.4 G.0520 0.0269
i3 0.11400 g.279 1232.50 1331.3 . 573.7 0.0520 0.026%9

i4 0¢.1200 0.305 1361.40 1360.2
15 0.1440 ¢.366 1420.10 1418.9

586.1 ¢.052¢ 0.0269
611.4 ¢.0518 0.0264

SO b s W WA MBMRERE MM OO 000
DOMoDMoRUNWoOReAOOOWLWOoNWooene WRE o

i6 0.1520¢ 0.386 143%.50 1438.3 . 619.8 0.0516 0.0259
17 0.1s800 0.406 1455.20 1454.0 . 626.6 0.0514 0.0254
i 0.1700 0.432 1472.50 1471.3 . 634.0 0.0a510 0.0244
19 (©.1800 0.457 1490.50 1489.3 - 641.8 0.0a505 0.0231
20 0.1500 ¢.483 1506.00 1504.383 . 64B.5 0.,0501 0.0221

0.2000 g.508 151%.40 1518.2 . £54.2 0.0498 0.0213

0.2200 ¢.559 1533.40 1532.2 . €&0.3 0.0490 0.01%93
£3 0.2400 0.610 1547.50 1546.3 . 666.3 0.0484 0.0178
24 0.2600 0.660 1558.70 1557.5 . 671.2 G.0473 0.0150
25 0.2800 0.711 15&61.10 15592.9 - 672.2 0.0465 0.0130

Project no.:1377A-L2C0 Knight Plesold LLC Data file: 1377A62



Tast Readings Data for Bpecimen No. 3

No. HORIZONTAL Load Load Strain Shear YERTICAL

Dial Daf. Dial lbs % Stress Dial Def.

Reading com Units kPa Reading cm
26 Q.3000 0.762 1573.30 1572.1 T.5 677.5 0.0458 0.0112
27 0.3100 0.787 1573.80 1572.& 7.8 &77.7 0.0452 0.0097
28 0.3200 0.813 1579.00 1577.8 2.0 879.9 0.0446 0.0081
29 0.3300 Q.2218 1€77.30 1576.1 8.3 &79.2 0,0441 D.00G6Y9
30 0.35A0 0.909 1581.20 1580.0 g.0 680.9 G.0433 Cc.0048
31 0.3750 0.95%3 1585.90 1584.7 9.4 682.9 J.0419 0.0013
32 9.3300 0.9a6% 1l586.00 1584.38 2.5 682.9 0.0417 Q.0008
33 0.39400 0.991 1582.50 1581.4 9.8 681.5 0.0412 ~0.0005
34 0.4000 1.016 1578.40 1577.2 1G.0 £79.6 G.0410 -0.0010
35 0.4100 1.041 1857&£.40 157%5.2 Ig.3 578.8 0.0406 -0.0020

Preoject no.:1377A-L200 Knight Piesold LLC Data file: 1377A62
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CLTENT: SAMPLE TYPE: REMOLDED
DESCRIPTION: grovelly SAND
PROJECT: CARMACKS COPPER PROJECT trace cobbles (SP)

SAMPLE LOCATIOM: TRS6-3-1

PROJ. WO, 137741200 DATE: 4/3/06

SPECIFIC CRAVITY= 2.6
REMARKS :

DIRECT SHEAR TEST REPORT

Knight Piésold LLC

Fifg. Mo.:




DIRECT BHEAR TEST

4-18-19%2&6

Project and Eample Data

c-Cet 471796

Client:

Project: CARMACKS COPFPER PROJECT
Sample location: TR96-3-1

Sample descripticon: 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 Bpecimen No. 1

Specimen Parameter Initial Consclidated
Wt. meist scll and tare: 540.700
Wt. dry scil and tare: 522.500
wt. of tare: 0.000
Weight, gms: 540.7
Side length, cm: 10,160 10.160
Area, CcE2: 103.226 103,226
Height, om: 2.540 2.482
Het decrease in height, cm: 0.058
% Meoisture: 3.5 10.6
' density, kN/cu.m: 20.22 22.11
density, kNjcu.m: 19.54 20,00
vold ratio: 0.3047 0.2751
% Saturation: 29.7 100.0

Final
691,800
£316.500

114.900

1¢. &6

Test Readings Data for Specimen No. 1

Deformation dial constant=
Primary lead ring constant= 1 1lbs per input unit

Secondary lead ring constant= 1 lbs per input unit
Crossover reading for secondary lead ring= 1

1 cm per input unit

Hormal Stress = 200.0 kPa
Strain rate, in/min = 0.0203
FAILURE STRESS = 238.2 kPa at reading neo. 15

ULTIMATE STRESS = not selected

Ho. HORIZONTAL Load Lead Strain Shear
Dial Daf. Dial lbs % Stress
Peading cm Units kPa

0 9.0000 .000 13.00 0.0 0.0 0.0
1 0.0080 0.0058 34.70 2L1.7 0.0 S.4
2 0.0100 0.010 107.20 94.2 0.1 40.6
3 0.015c0C 0.015 167.40C 154.4 d.1 66.5
4 0.0200C G.020 229.1c 216.1 0.2 93.1
5 0.0250C 0.4025 2BT7.60 274.6 a.2 118.3
0.0300 0.030 321.20 308.2 0.3 132.8
. 0.0400 0,.040 Ja9.60 376.6 0.4 162.3
8 0.0500 0.0%0 438.70 42%.,7 0.5 183.,4
9 0.0600 0.060 432.70 469.7 0.6 202.4

Project no.:13778-L200 Knight Piesold LLC

input units

pata file: 1377a31



Test Readings Data for Specimen No. 1

No. HORIZONTAL Load Load Strain Shear
Dial Def . Dial ibs % Stress
Reading cm Units kPa

U 0.0700 Q.070Q S05.90 492.9 0.7 212.4

11 0.0800 Q0,080 524.40 511.4 0.8 220.4

12 0.0900 a.090 539.19 526.1 .9 226.7

13 0.1000 g.1c0 547.80 534.8 1.0 230.5

14 0.1100 g.110 560.00 547.0 1.1 235.7

15 ©0.1240 g.120 585.80 552.8 1.2 238.2

164 0.1300 0,130 557.80 244 .8 1.3 234.8

17 0.1400 0.140 54%.30 532.3 1.4 229.4

18 0.15%00 0.150 536.50 5H21.5 1.8 225.6

19 0.1600 0.1le0 524.20 511.2 1.6 220.3

20 0Q.1800 0.180 502.30 489.3 1.8 Z210.8

21 0.2000 g.200 479.60 466.6 2.0 201.1

22 g.2200 g.220 453,20 440.2 2.2 189.7

23 0.2400 0.240 427.90 414.9 2.4 1l78.8

24 0.26Q0 0.260 408.00 395.0 2.6 170.2

Project no.:1377A-L200 Knight Piescld LLC Data file: 1377A21



Epecimen Parameters for Specimen No. 2

“pecimern Parameter Initial Consolidated Final
' moist so0il and tare: 540,800 691,380
.. dry scil and tare: 522.900 €41.500
Wt. of tare: 0.000 118.&00
Weight, gms: 540.8
Side length, cm: 10.1&0 10. 160
Area, cm31: 103,226 103,226
Height, cm! 2.540 2.432
Net decrease in height, com: 0.108
% Moisture: 3.4 9.5 9.5
Wet density, kNjcu.m: 20.23 22.38
Dry density, kN/fcu.m: 19.56 20.43
Yoid ratio: 0.3037 0.2480
% Saturation: 29.3 100.0

Test Readings Data for Spacimen Ne. 2

Deformation dial constant=
Primary lecad ring censtant=
Secondary load ring constant=
Crossover reading for secondary lead ring= 1

1 cm per input unit
1 lbs per input unit
1 1lbs per input unit
input units

Normal Stress = 400.0 kPa
Strain rate, in/min = 0.0203
FAILURE STRESS = 368.8 kPa at reading ne. 23
ULTIMATE STRESS = not selected
v HORIZONTAL Load Iwvad Strain Shear VERTICAL
Dial Def. Rial lbs % Stress Dial Derf,
Reading cm Units kPa Reading cm
c  0.0000 0.000 20.10 0.0 0.0 0.0 0.000D 0.0000
1 40,0059 J.005 83.10 63.0 0.0 27.1 0.0007 0.0018
2 0.0100 0.01Q 134.40 114.3 0.1 49.3 0.0017 0.0043
3 0.0150 0.015 177,90 157.8 0.1 68.0 0.0027 0.0069
4 0.0200 0.020C 229,60 209.% .2 90.1 0.0035 0.0091
5% 0.0250 c.025 279.50 259.4 0.2 1ll11.8 D.0046 0.0117
& 0.03100 0.030 132.70 31z2.6 0.3 134.7 0.0054 0.0137
70,0400 0.040 438,30 418.2 c.4 180.2 0.0070 0.40178
8 0.0500 0.050 500.40 480.3 0.5 207.0 0.0077 0.0196
9 0.0800 0.060 558.10 £&38.0 0.6 231.8 0.0070 0.0201
10 0.0700 0.070 620.90 600D.8 c.7 258.9 0,0081 0.02Z206
11 0.0800 0.080 677.90 657.8 0.8 283.5 0.0082 0.0208
1z Q.02300 0.090 719,10 6%9.0 0.9 301.2 0.0082 0.0208
13 9.1000 Q.100 752.40 73Z2.3 1.0 315.6 0.0078 0.0198
14 $.1100 0.110 775.40 7b5.3 1.1 325.5 0.0075 0.0191
15 0.,1200 Q.120 792.60 772.5 1.2 332.9 0.0081 0.0155
16 ¢.,1300Q 0.130 805,950 785.8 1.2 338.6 g.0050 0.0127
17 0.1400 0.140 522.80 4802.7 1.4 345.9 0.0039 0.0099
18 0.1500 Q.150 835.10 Bl9.0 1.5 3bz.9 0.0028 0,0071
19 0.1600 0.160 851.20 831.8 1.6 358.4 0.0013 0.0033
20 0.1700 0.170 863.90 843.8 1.7 363.6 0.0002 0., 0005
2 0.1800 0.180 872.80 852.7 1.8 167.4 ~-0.0012 -0.0030
0.19200 0.150 274.60 854.5 1.9 3g8.2 -0,0025 -0.0064
. 0,2000 0.200 B75.90 B8L55.8 2.0 3e8.8 -0.0037 -9.00%4
24 0.2200 0.220 871.30 851.2 2.2 366.8 -p.0064 -0.0163
25 0.2400 0.240 866.10 846.0 2.4 364.6 -0.,0088 -0.0224
Project no.:13177A Knight Piescld LLC Data file: 1377A31



Ha.

-

27
28
29
30

HORIZONTAL
Dial Def.
Reading cm

0.2600 0.260
0.2800 G.280
0.3000 0.3490
0.3250 0.325
0.3500 0.350

Project no.:1377A

Tast Readings Data for Bpecimen No. 2
Load
pial
Units

g6l.
849.
8446.
B3z.
gl18.

ag
B
a0
AN
&0

Load

1bs

g41.
829,
B26.
B12.
798.

LN th b o« =

Strain

¥

R L2 L B DD

b MO 03

Shear
Etress
kKPa

362.7
357.5
i56.40
350.2
J344.1

Enight Piesold LLC

VERTICAL
pial Def.
Reading cm
-0.0113 -0.0287
-.0131 -0.0333
-0.0154 -0.0391
-0.0173 -0.0439
-0.01%3 -0.0490
Data file:

1377431



Specimen Parameter

moist soil and ta
.w. dry soll and tare
At. of tare:
Jeight, gns:
3ide length,
Lrea, cmi:
deight, cm:
¥et decrease in healgh
¥ Moisture:
Wet density,
ory density,
void ratio:
¥ saturation:

Ch=

kN/fcu.m:
kN/cu.m:

Specimen Parameters for Specimean No. 3

re:

t, cm:

Initial
540.800
9522.400
0.000
540.8
10.160
103.226
2.540

3.5
20.23
19,54

0.304%
30.0

Consolldated Final

£73.950

639,200

116,290
10.160
103.226
2.283
0.257

&a.7 6.7
23.18
21.74
O.1729
100.0Q

deformation dial cons
srimary load ring con

secondary load ring constant=
secondary leoad ring= 1

Zrossover reading for

Hyormal Stress = 300
3train rate, in/min =
FATILURE STRESS = 762

JLTIMATE STRESS = not
T, HORTZONTAL
Dial Cef.
Eeading cm
0 0.0000 Q.000
1 9.0050 0.005
2 0.0100 Q.010
3 0.0150 0.015
4 00,0200 J.020
5 0.0250 0.025
6 0.0300 0.030
7 0.0400 0.040
8 0.0500 0.G50
2 0.0600 a.0&0
10 0.0700 0.070
il 0.0800 0.080
iz 0.0800 0.080
13 0.1000 0.100
14 ©0.1100 0.110
15 90,1240 0.120
16 0.1300 9.130
17 0.1400 0.140
12 0.1500 0.150
19 0.1s500 0.180
20 0.1700 0,170
1 0.1800 0.18¢
0.1900 0.19¢
-4 0.2000 0.200
24 0.2209 0.220
25 0.2400 0,240

*roject ne. 113774

Test Readings Data for ESpecimen No. 3

tant=
stant=

0 KPa

c.0203
.3 kPa at reading no. 24

selactad

Lead Load Strain Shear VERTICAL

Dial ibs % Stress Dial Def.

Units kPa Reading om

21.40 0.0 .0 0.0 0.1013 0,.0000
136.30 114.%9 9.0 489.5 0.1026 g.0033
376.70 155,12 0.1 1523.1 0.1042 0.0074
566.20 544.8 g.1 234.8 0.1058 0.0109
688.20 666.8 0.2 287.3 0.1066& 0.0135
g22.40 30l1.0 Q.2 345.2 0.1075 0.0157
931.860 910.2 0.3 3e2.2 0.1082 0.01%75
1087.50 1076.1 0.4 463.7 0,10%90 0.0196
1228.00 1206.6 0.5 520.0 0.1093 0.0203
1327.70 1306.2 0.8 5e2.9 0.1093 0.0203
1402.50 1381.1 0.7 588.1 0.1093 0.02023
1465.80 1444.2 Q.8 622.3 0.1090 0.019%
1517.80 1496.4 0.9 644.8 0.14081 0.0173
1562.20 1540.8 1.0 664.0 0.1072 G.0150
1596.10 1574.7 1.1 678.6 0.1061 .0122
16292.30 1607.9 1.2 692.9 0.10495 0.0091
1647.50 16256.1 1.3 700,77 0.1036 0.0058
15675.30 1656.% 1.4 714.0 0.1022 0.0023
1700.60 1679.2 1.5 723.6 0.1012 -0.0003
1722.80 1701.4 1.6 733.,2 0.0998 -0.00318
1733.60 1712,.2 1.7 T37.8 0.0989% ~0G.0Q0&61
1752.,20 1730.8 1.8 745.8 0.097%7 =-4,0091
1786.40 1745.0 1.9 752.0 0.0985 -0.0122
1780.20 1758.8 2.0 TET7.9 0.0952 -0.0155
170,40 1769.0 2.2 T62.3 0.092¢ =0,0221
1789.60 176B8.2 2.4 762.0 0.0903 -0.027%

Knight Piesold LLC Data file:

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

input units

1377431



Ho,

[

21
28
29
20
31
32

HORIZONTAL
Cial Def.
Reading con

0.2600 0.260
0.2800 0.280
d.3000 0.300
Q.3250 0.325
3.3500 0.350
£.3750 0.375
Q.4000 0.400

roject no.:13773

Tast Readings Data for Bpecimen No. 3
Load
Dial
Units

1788.
1785.
1772,
1747.
1717.
1692,
1664.

30
70
&0
40
70
840
O

Load
1lbs

1766.9
1764.3
1751.2
1726.0
1696.1
1671.4
1643.3

Strain

%

L dad L L L B B

M s e B I R

Shear
Stress
kPa

Tel.4
760.32
754.6
Td43.8
721.0
720.2
Toa.1

Knight Piesocld LLO

VERTICAL
Dial Def.
Reading <m
0.0883 -=0.0330
0.0862 -0G.023B4
0.0843 -0.0432
0.0822 —-0.0485
d.0804 -0.0531
0.0786 ~0.0577
0.07684 -0.0632

Data file:

1377A31



Time Consolidation
Test Data

ASTM D 2435

Knight Piésold LLC



TIME CONSOLIDATION TEST DATA - ASTM D 2435

Project CARMACKS COPPER PROJECT Date In 03/31/96
Project No, 13717A-LIH Date Out /0996
Lab Ne. L96038 Tested By Jat
Eng. BB Checked By SPB
Sample Na. TR%-12-1 Depib ! Eley.
Sample Description silty/clayey SAND, some pravel {SC-5M)
Speciren Data
Before Test
453 Maewie
Lagmetar fin. A ant Z4I5 &2l Dimmeter {ip. /ey
Helght fin. S cmt 100K g._.ﬁ'-iﬂ Height n_ s oy
Arcy .= 7 crmd) 4,581 20.552 Arce {in.* S ol
Violuene i/ can ) 4.5871 75088 Vofuire fin? 7 o)
Ring + Wet Soit fg) TRy Ring + Wet Soif &
Rirg Wt ] Ring + Dy Soif &
Wer Soif Wi i) Wit Soif WE &
Dry Soil WA, & TE Dry Soif W, e
Wet Dansity el / kedin') 1465 235 Wt Dansicy = g N o
AMorztire Corttertt %) e g Maisture Content 5%}
Loy Density (pof A kgsmd)  I583 213 Dy Density (it 7 kg
Sarmple Properties
Srccific Gravity (G 27 Framme Mo, 4
s Assirned (V7 M7 Yes
fritial Solids Feght (oin) 2.0629 Frame Type: Dead Load / Preumdtic
Dnitial Voids Refght dom) D477F {07 -32kf 7/ 3.2 - 102 ksl
initial Vord Ratio (e} 0.2513 Attarherg Limits (L, FL, FJ 20, 13, 7
Teat Data Sumamsery
Applicd | Log Meazured Machine MNet Consolidation Void Carrected
Fressure Pressure Deflection Peflection Dellection Raho Sample Height
[psh) [psf} OLCHO00 in.) (00000 in.) (0.0000 in.) (0.0 in.) (e} {in.)
100 2000 COBIS G.0D000 00030 G.0000 02313 [.O000
100 2.000 00814 -200018 Q.000 C.0001 Q.2312 059959
200 2.301 0.0827 C.O0005e 00006 00000 02306 05994
400 2.60% 00862 O0260 G001 00021 0.2287 09579
800 2.903 00904 Q.004 50 Q0044 Q0044 02259 0.9956
1600 3,204 0.0954 Q00T 0.0069 Q.0069 02223 09531
5200 3,505 a.1026 0.01069 00104 0.0104 02183 0.9896
B400 3.806 0.1102 001414 0.0145 0.0145 0.2134 0.9855
12800 4,107 01162 0.01660 Q181 Q0181 0.2090 09819
25800 4408 0.1Z224 001374 0021 00216 0.2047F 0.5784
S1200 4,700 Q1321 002230 Q0282 Q.OZEZ 01966 Q.97158
Ganera! Tast Notes
injtind Feight of Solids Calculated 83 W / (4 * &g
Erecimen innundaied with fuld other than fap waker? N T

PITTATCL WK

Krighi Fecpold LI




Sample No, THSG-12-1 Sample No., TROG-12-7

MNognal Load G400 pif Normal Losd J280C psf
Efapsed Time Squan: Diaf Gauge  [Mal Gaugs Elapsed Tine Kyuans Din! Canyge  Diaf Cauge
Koot Tine Feading Reading Koot Tirne Reading Reading
min. 47, R0} f.000 1} i, i, {2000 1) {C.0001)
a a0 A.7058 oL N7 @ a9 arroz £L.5000
;.25 as i [OE8 Q#8970 ! ag Q7140 Q4062
2.5 ez ¥ fosle L4858 ;25 as O 7149 Q4959
o7y ag arogt Q4958 o5 ar o1 ree 4938
I Lo aroal ADET oS o8 A If45 24957
2z Ld areas o.4968 i PR rl46 (#9558
) 20 a1094 24964 ] Z 14 aff+7 L4055
3 .8 ¥ [0l 04883 4 &40 IT48 4054
I8 4.0 21098 O 4952 a J.0 Qo rHs0 QP52
Z5 a0 o roar 04958 e 4.0 A F LY, Q24951
I8 &0 . 1097 24957 Z5 S0 arrss Q4250
43 7 2 1oev o2 -1 38 EQ QIfss Q4949
&4 Ao A IO08 4960 49 i arrss (4943
20 2.5 o iopg O49580 2] £0 2 FI54 4948
120 L0 o FIo0 Q4259 aa 25 2 F I35 D447
257 158 arfrar L4055 120 1L 1155 2047
483 2148 A Fros Q4857 2400 185 &IS58 4946
T4 379 & rras Q4RFF 450 2Ly el ¥ f Q4043
Jado 379 tifez L4540
S No. TR9E-12-7 Samipfe No. TR9E-12-1
Noreal Load 25600 paf Nermnal Load SLE00 psf
Elapsed Tirne Squar Dial Gauge  Disf tiauge Elapsed Timea Sguare il cauge  Dral Geuge
Koot Tirne Reading Reading Koot Titne KReading Rending
R, . L0 T) f8.0001) nin, s, (LO00E) {0001}
& oo arigz AF000 [ oo 1228 500
ar g & F 204 O4058 o .3 7291 L 1oL g
225 2.5 a f2er Q4855 ozZ5 a5 21294 (4934
o5 ar & 1208 24053 as o & 1796 249232
78 a9 or2ip Q4952 a7s og ;1798 424 f
i Lo 21211 4952 i ro 1300 04328
2 L4 21213 L4350 z 1.4 01302 o #BI7
4 20 21254 Q4948 + Zo O 1303 I256
2 1.0 2121 Q4948 o J.0 & 1305 24924
e 4.0 (eRF.3 g 24945 is 4.0 c.1307 Q4952
25 50 1218 Q4944 25 0 G 1308 Q4920
3¢ 6.0 1219 4943 38 6o 01309 a.4919
49 o Q1220 OI94Z %3 ra G130 O.4818
54 8.0 1221 4942 &F L. €] 1311 o¥ &3
o 2.5 aIZ22] 24941 5 2.5 orsz J431F
120 fre AFZEE 24340 rza Lo GiF1F 24056
Z40 5T 1254 4838 240 137 G 1315 RLRIF
$80 258 O IZETF J.4935 {83 P 01318 a.4210
1440 379 Q1228 0.4934 f440 379 4 47

IATIATOL WK Konlgha Fiwokd LLC
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TIME CONSOLIDATION TEST DATA - ASTM D 2435
Project CARMACKS COPPER PROIECT Date In 040379
Project No. 137TA-L2} Date Qut 04718196
Lab No. L4038 Tested By jat
Eng. BR Checked By S5Ph
Sample Mo, TRH-16-1 Depth ! Eler.
" |Sample Descripuion tlayey SAND wigravel (5L}
Spccimen Data
Before Test After Teat
us Metric L] Metric
Diameter fin. £ et 2415 . 121 Diameter fim, / cm) 2.418 6.121
Jeteight {in. # e 1.000 2340 Height fim, £ conh 2981 2.540
Ared fin? f em¥) 4.531 29,557 Aves ind ¥ cm® 4 581 29.552
Violume {in*/em® 4581 75065 Yolume {in? / cm?} 4495 73667
Ring + Wet Soil {2 Bo6.50  EFNNERE Ring + Wet Soil (g 306.30 tare
Ring Wt (£ Ring + Dry Seil %) 288.80 169.1
Wit Soil Wt (&) Wt Soil W %) X
Dry Soil W, tg) 119.70 ST Dry Soil Wit &
Wet Density {pef / kgfm?) 111.3 178 Wet Dansity {pof £ kg/mY
ishure Conbent %) 11.8 "m Moisture Content %)
Oy Density {pef / kg/mY 99.6 1.59 Dy Denaity {pef /£ kgdm?) 101 4 1.63
Sample Fropertics
Specific Gravity {Gs} 2.7 Frame Mo. 1
G Assumed (Y /M) Yo
Tnitizl Solids Height {cm) 1.5002 Frame Type: Dead Load # Prcumatic
Inikial Veids Height (cm) 10398 (0.1-32ksf /7 3.2-102 ks
[ratin] Void Ratia (e) 06931 Atterberg Lirnits (LL, FL, F} 23, 1%, 12
Test Daln Summary
Applied Log Measursd Machine Met Consolidation Void Corrected
Pressure Pressure DPeflection Deflection Deflection Eatio Sample Haght
{psf] fpef) (0.0000 in} [0.0000 in.} ({D.0000 in} {00004 1) {&) {in)
100 2000 00676 Q00000 OO0 £.0000 0.6931 10000
100 2000 0.0609 0015 -0.0066 -0.0066 Q7042 1.0066
03 2.3 00620 Q00076 Q0062 =0,0062 Q7036 1.0062Z
400 2602 00887 Q00226 0042 -0.0042 Q7002 1.0042
B 2,503 o070 D004 50 -2.0020 -0,0020 G955 1.0020
1600 3204 D.OTES QOATT 00013 0.0013 0.6309 Q.9987
3200 3,505 CB2T 001069 00044 0.004 4 0.68558 0.9956
8400 3 806 O.0BRT 001414 00070 0.0070 05814 29930
12300 4107 00944 031490 Q0112 0.0118 0.6731 O9EEZ
25600 4408 O 1044 01815 0087 0.0187 0.6616 09814
General Test Motes
Mabial Height of Solids Caloslated as We /£ (4 * G
Specimen innkndated with Buid other than tap water? N Type:

1ITTATCL WA



TIME CONSOLIDATION TEST DATA - ASTM D 2435
Project CARMACKS COPPER PROJECT Date In 3731196
Project No. 1377A-L2H Date Dut 04/0%/96
Lab Mo, L6035 Tested By Jat
Eng. BE Checked By SFB
Sample No, TRY-11-3 Depth ! Eler.
Sample Description sandy, pravelly CLAY {CH)
Specinten Late
Bafore Test
s Metric
LHameter in. /o) 2415 g 12f Digrneter i, o cantt
Helght (in. /" cim) Loex? 2340 Heizht in. S emy
Ares fin? s o 4 581 Z9.55Z Arca {in.% 7 camd)
Yofuine ftn.* / caml) $.587 FROGF Volume fin. 2 cmY
Fing + Wet Soif & 18575 Eing + Wat Soil e
King Wt = Fez Eing + Dy Soif (!
Wer Soif Wi, {2 Wet Solf W -
Dy Soil Wi, & R Dry Soif We ‘o
Wt Density focf / kg 724.5 1.9g8 et Density fpcf / kg/mi
Moisture Content £%) o Moisture Coicrit {4
Dry Density {pf S kgsin ¥ o84 .58 Dry Density foef ~ kgdam?y 1107 L7E
Sample Froperiics
Specife Gravily (G a7 Froume N, 2
Gy Assurmed (¥ £ M) Yer
Lrnitfad Solids Height (orm) L4824 Fraine Tvpe: Pead Load / Fpeumatic
fminal Voids Height tem) LOF78 (Of -32ksf / 32 FO2 k)
initial Viord Ratio fa) QFI35 Atterbery Limits {LL, FI, A} 59, 17, 42
Test Dota Summercy
Applicd Log bcasurcd Hachine Mt Consclidalion Visid Corrected
Presmare Pressure Deflechion Deflechion Deflection Fatic Sample Height
fpsf) (psf) {00008 in.) {0,000 in.) 10.0000 in.) (0.0000 in.) (e (in.)
100 2.000 0.1175 0.00000 0.0000 0.0000 0.7135 1.0000
100 2.000 0.0668 -0.00035 -D.0503% -0.0503 o.7o97 1.0503
200 2.301 C.06874 0.00020 -3.O503 -0.0503 0.7925 1.0503
00 2.602 0.0715 0.00240 0.0484 Q0484 0.7963 L84
500 2,903 C.0813 0.00400 -0.0402 -0.0402 Q.TE2Z3 1.0402
1600 3.204 0.0955 C.00640 -2.0284 -00Z84 Q.7621 1.0284
3200 3.503 0.l1164 C.00300 -3.000 -0.0100 Q7307 1.0101
2400 3.806 Q.1395 Qo1185 ¢.0101 00101 06962 0.9833
12800 4,107 0.I703 001445 0.0284 00384 6478 09617
23600 4. 408 0.20349 0710 0.0694 0.0694 o.5946 09307
S1200 4,702 02414 C.01730 01067 1067 0.6307 C.8934
Ceneraf Tost Nokes
frnal Haight of Sofids Calculated g5 Ws /{4 7 Gs)
Seecimen innurdaled with Tuid other than tep waicr? MNO e
1ATTATICY We Mgt Faleold LD



Sample Mo, TE2e-16-1 Sample No, TRAG-15-1

Normal Load 8400 psf HNormal Load 12800 psi
Elapsed Time Square Dia} Gauge Dial Gauge Elapsed Time Square Dial Gauge  Dial Gauge
Eoot Time Reading Ecading Root Time Beading Feading
min. min. {0.0001) {00001} min. mdn. (0.0001) {00001}
0 [111) 00827 05000 o a0 00886 0.3000
0.1 0.3 0.0866 0.4561 o1 0.2 0.0916 G470
0.25 0.5 00868 4358 0.25 0.5 0.0920 04268
0.5 a7 0869 04958 o5 o7 00923 04363
075 o9 G.0870 2.4957 076 03 00924 049682
1 1O Q0571 24956 1 10 00825 04951
2 14 Q0873 0.4954 P 14 0.0326 0.4980
4 2.0 Q0875 0.4052 4 2.0 00328 04358
E a0 0.0876 04551 2 30 00530 Q4F5E
16 40 00878 0.4949 16 4,0 0.0934 0.4332
z8 50 20878 0.4948 25 5.4 .0935 CA4952
36 6.0 {0880 0.4947 35 ) 00938 04931
4 70 £.0880 Q.4947 49 70 00936 04250
(=) 8.0 GOBS81 0.4046 64 8.0 Q.0927 O 4045
20 2.5 £.0882 0.4945 a0 8.5 0.0938 0.4548
120 110 TO882 0.4945 120 11.0 0.0333 Q4947
240 15.5 C.0883 0.4944 240 155 0.0940 0.4545
480 Z1s 20885 24942 480 219 0.0944 04943
1440 379 L0887 0.4340 1440 37a 0.0944 04343
Sample No. TR9E-16-1
Normal Load 23600 psi
Elapsed Time Square Cial Cauge Dial Cauge
Foot Time Reading Feading
min. min. {0.0001) (0.0001}
o o0 00944 0.3000
o1 03 0.0980 04964
0.25 .5 01004 04940
0.5 0.7 0.1038 04936
0.75 o9 [V i ) 0.4934
1 1.0 0.1011 045933
2 1.4 01015 04929
4 2.0 01018 04926
s o 01022 04922
16 4.0 0. 1025 04912
25 50 0.1028 04215
36 5.0 01028 04218
49 70 0.1030 04915
&4 50 0.1031 04913
B 9.3 0.1032 Ga912
120 110 01034 04810
240 15.5 01037 Q4307
480 21.9 . 1040 04504
1440 T2 0. 1044 ¢.4900

DITTATCS, W4 Knlght Pubenld TLIC
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TIME CONSOLTDATION TEST DATA - ASTM I 2435
Broject CARMACKS COFPER PROJECT Date In 04/05/94
Project No. 1377A-L200 Bate Out 496
Tab No. L9034 Tested By Int
Enz. BB Checked By SPR
Sampls Mo, TR9S-1T Denth / Eler.
Sample Deseription Llarey SAND, somie GRAVEL, TILL (SC)
Specimen Data
After Test
us Matris
1Di.im¢tu . £ oo Diameter {n. / o) Z413 6.1Z1
Height {in. / cm) Beight (. £ o) 0.94€ 2403
Ares and f em%} Area (in® / cmt} 4.351 29,352
[Worhame an? 7 em® Vilume (in? 7 cm*} 4388 71.002
Ring + Wet Soil ) Ring + Wek Soil 5] A0E.E0 tare
Rirg WL g \ Ring + Dry Soil 03] 293.50 1393
Wet Soil W, ) ]1*“ LJI:;.L‘,J'. W Wet $ail Wi, @ i
Sail W, £2) AN TR Dry Soil W K
Wet Density (pet # kg/m™ Wek Denaity {pet / g/ m™
Moirtsre Conbert ) . 3 TRV Moisture Content (%)
Diry Denaity (ped / kg/ma®) Dy Denaity pet S kg/m™) 1437 2,30
Sampie Fropertisa
Specific Gravity (Gg) 2T Frime Mo, 1
|Ge Asstumied (F 5 M) Yes
Initia{ Solids Height (em) 2.0478 Frame Type: Dead Load / Fneumstic
Initie} Yioids Height {cm) 04922 0.1 -52kf /7 3.2« 102 kal}
Mnitinl Void Ratin (2) £.2403 Atterberg Limity aL, F., 20, 12, 8
Test Duta Summary
Applied Log Measured Machins Net Consolidation!  Void Corrected
Prexsure Fresmure Deflection Deflection Deflection Ealio Sample Height
{pzf) (pafy {0.0000 In} (0.0000 in.} {2.0008 in.) {2,008 in.) &} {inJ
104 Z000 00817 QL0000 000 0000 02403 1.0000
108 2.000 O.0R07 000015 =D.0009 =000 0. 2414 1.0009
200 2.307 Q.01 000003 -0.0004 00004 02409 10003
400 2.602 Q0846 0.00133 o018 00015 2.2383 29587
BOO 2903 00802 Q0040 00050 0.00%0 025841 0.9950
1600 8204 SO0STD 000645 Q0038 000948 0.2282 Q.9505
3200 3.803 . 1070 Qo0e33 0.0160 00160 Q.2205 G984
G400 3806 01158 QO1265 0.0252 00242 Q.2071 09745
12BD00 4.107 0.134%9 0.01420 Q0583 Q0383 0.15924 09617
Z3600 4 408 0.1540 ¢01818 0.0M41 0.0%41 81782 D.5459
Genernd Test MNotea
Tnital Height of Solids Caloulabed ma Wa 7 (A" Ga)
Bpeciman innupdated with fuld cther than tap water? NG Type:
NTTATCLWIC [Py SWOTLT,
L5160 95, S@ N Sdd E2E 02 R JU0S3AId LrEINY BRPRTLCCRE
AFFSTLEEPE S WAL KA




Sample No.
Wormal Load

Elapsed Time

min.

1440

Sample Mo,
wWormal Load

Elapied Time
min.

Q
o
0.2%
0.5
073
1
2
4
8
18
25
1
43
&4
T
120
240
L
1440

L3TIATCOL WY

TR9E-17
G400 psf
Suars Dial Gauge
Root Time Reading
min, (0.0001)
0.0 0.1070
03 01174
Q.7 0.117é
T oary
0.9 21179
10 Q1180
1.4 Q.1182
20 Q1183
30 01184
40 Q.1185
5.0 Q1187
8.0 Q.1188
740 2.1189
%) 0.1185
9.5 Q.1190
11.0 Q1120
15.5 01192
21.9 0.1194
37.9 J.1195
TR9G-17
25600 psf
Square Dial Gaugs
Root Time Reading
it (0.0001)
00 31349
0.3 0.1503
0.5 Q.I506
o7 O.[538
08 Q1511
1.8 o.1512
1.4 Q.1515
20 0.1519
a0 Q1524
40 0.1528
5.0 1528
&0 . 1530
T0 Q.I1531
8.0 Q.1532
8.3 0.158343
1.0 0.153%4
15.5 2.1535
219 Q1537
379 2.1540

Dial Gauge
Reading
{0.0001)

0.5000
043880
0,484
04333
0.4831
04820
0.4388
0.4887
04886
04356
Q.4883
0.45352
0.4882
0.4881
04881
O 4R8D
4872
0.4876
04873

Dial Gauge
Reading
(G.0001)

O SO
Q4846
04843
Q4841
0.4839
Q.4B37
O.4834
0.4B30
Q.4825
0.4823
J.4822
0.4819
Q4818
OABIT
C.4516
O4RIG
04815
Q4812
Q4810

Sample Na,
Mormal Load

Elapsact Time

iy

120
240
480
1440

TR9B-17

12800 paf
Square Dial Ganage
REoot Tine Reading
min, (0000 T
o0 0,1195
o3 Q.1322
0.5 01326
a7 0.1320
0.9 a.1351
1.0 0. 1332
1.4 01334
2.0 DIS3T
3.0 1340
4.0 a.1342
50 J.13453
G0 1344
F.0 0. 1345
a0 01346
9.5 0.1346
11.2 0.1346
155 01347
219 0.1348
arsg 0.1345

Dial Gauge
Reading
(300012

0. 5000
04873
04862
C4863
C.4EE4
4863
04861
04333
048353
0.4853
04852
04851
04850
0.4830
0.4849
0.4845
04348
0.4847
0.4846
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Jamplc No.
MNorrmal foad

Elapsed Titne

en.

120
256

f220

Sumple Mo
Norma! foad

Efapsed Tirne
.

a7
ar
25
s
ars
I
2
+
g
I8
Z5
3
2
64
2
120
240
480
T440

DTATOUWE

TRAG-71-3
G4 st
Sfuarc Dl Gauge
Root Time  Reading
Irin. o000 1)
oo G.iied
QoF O IZF7
ar G 1225
a9 O F237
Lo O 1258
14 01252
20 01265
3.0 81288
4.0 41308
50 o.1823
6.0 argsz
o Q1349
&0 Cr3se
asF 01567
Lo aIFrs
Iag LI585
2w o 1385
359 (LW E Lk
TRIG-1 -5
2560 nsf
Ryusne Diaf Cauge
Foot Time Resding
Fmen. {AO01)
a0 a1703
a3 217489
o5 Q1758
oF a1768
a9 el arrs |
I O 77ED
4 o178
20 078271
8.0 01858
4.0 01893
&0 o.1979
8.0 01543
7.0 1987
&0 o.7978
AT o 7994
Lo a2008
Ias a20r9
2rg 3 2080
7.8 0.2032

el Gauge
Randing
D.o021)

5000
04947
a4539
04385
4326
O4591F
O. 4835
Q4878
(4858
D.4847
O.4833
Q4827
4RI
24797
4789
O.4778
0.4 753
04762

Dl Gavge
Reading
{2O001)

£ 5007
24954
445
£.4835
24829
24823
24805
O 4882
04845
Q4810
Q4784
0.4754
24738
O.4725
o.4702
G 4700
4684
OAETS
O 4664

Sample No.

MNornnal Load

Elapsad Tirna

U,

240
480
I+40

Sample fo.

Norreal Load

Fapwed Thne

s,

a
(2%}
25
o
Qa7s
!
¥
4
9
Ig
25
JE
3
of
2
izg
240
480
1440

TRI¢-11-3
F2300 psl
S7uane Dl Gauge
Root Fime Reading
Hefe. £5.0001)
(LY oIt
oF O T454
os QA Id62
or QI47r
o9 O I4TE
I a 1487
Fd o 495
20 IS4
8.0 O r5dd
4.0 Qrarr
5.0 21533
&t Q18T
e Q1682
a0 O IGES
55 O I658
ILe 0. 1668
155 O I&8T
219 0. 162z
a9 [ ety
IX96-711-9
S1200 prf
Square Dinf Capge
Koot Timea Regcding
min, f0.0001)
oo 02039
oF Q2065
o8 Q2008
ar ¥4 rek]
o9 aZi1E
Lo oz2iz!
14 G Z140
20 27178
aa 22218
0 Q2282
50 Q228G
&0 oz3zT
ro Q2348
&0 Q2362
aF 22374
irLa 22381
155 Q2387
259 Q2405
375 241 e

LNl Cauge

Regding
oo

2.5
P447
24939
c493f
02325
C4820
04908
o d4288
24857
Q4830
Q4808
QI7EF
Q4770
Q4758
O.47458
24733
Q4750
24700
L4599

DPinf Gange
Reading
LA I}

Q500D
24974
404 S
o.4238
04923
04918
4839
24853
OA8ZS
Q4787
2475F
QA7IE
a4621
OABTT
CA4EEE
Q4558
24652
G 4E3d
O 4EZS
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TIME CONSQOLIDATION TEST DATA - ASTHM D 2435
T'raject CARMACKS COFPER PROJIECT Diate In 03/31/9§
Praject No. 1377A-1.2040 Date Out D4/08/36
Lab MNo. LoG0rg Tested Ry Int
Eng, BB Checked By SPB
Sample No. TR96-1-2 Depth £ Eter. Tilt
Sample Description yery cleyey SAND, some grarel (SC)
Specimean Lata
Befre Tl
Uy Adetrie
Dametor i, £ em) L3415 &.121 Dizmreter {n. £ emt)
Haight £, S eat) 1.000 2540 Helght {n, / cm)
L Area fin. "/ emt 4581 20852 Arca i3 S em#}
Valwrio it S emy 4. 581 Votume fin A ety
Ring + Wet Sail @ Ring + Wet Soif &
Ring W & LW Ring + Doy Soi! @&
Wet Saif Wi, & LI Wet Saif W, &
Dy Soif We, ® AL Doy Solf W Gt
Wt Darsity (pef 7 kg/in% __ 134.2 215 Wet Density (! / kg%
L Maismere Camtent ) Maoistere Cantend ) !
Doy Density (ot 7 ki IT4+4 .83 Dy Denstty (par 7 kg i3Le 21
Sample Proparties
Specific Gravity (Gs) 27 Frame Ne. 1
Gn Az (Y SN Ver
Laitial Solids Height (o) 17232 Frame Tipe: Desd Losd / Preumatic
Zruitn! Vaudy Fejghs dor (o2 H{:] ] (OF« 820/ 8.2+ 102 bty
Iriffaf Vol Rebia () 3473 Aterberg Lirnies af, Fi, fU 26, 15 I
Test Data Summary
Applied Log Measured Machine | Net Consolidation  Void Corrected
Fressure Prezmre Deflaction Deflection Deflection Raba Sample Height
@b 1 (o | 00000y | (oopoin) | (00000i) | ©000in)| 19 Gin
T0Q 2.000 Q.0726 Q.00000 0.0000 Q.0000 QATH0 1.0000
150 2.000 0.0813 -0.00013 0.0094 0.0094 04601 0.9906
200 Zan Q0874 2.0003] 9.0143 Q0148 04222 Da833
400 2,002 Q0977 003183 Q.0287 0.0257 0AZGL 0.97¢3
00 2.503 Q.T127 Q00343 Q0267 0.03587 04193 2.9633
1E00 3,204 Q.1306 0.00645 Q05153 00311 0.3581 09453
5200 3.308 o.13%5 0.00933 00713 09713 0.3688 Q5287
4O 5.806 1792 001265 0.0500 00900 Q.AM414 09101
12500 4.107 ¢1993 QOT490 1118 0.i118 3082 08883
25600 4. 408 0.2216 Q01811 Q.120%9 &.1309 o.2811 a.8692
Ganare! Test Notes
fnitef Height aof Solids Calculsind 2s W F (A * Gy
Spacinan innigrdated with fMuid otier than tap weter? NO Dpe!
EFTIATCR WA Kadg Pifacid LLE
L5:68 S92, TE WAL rad B2k 0D 3 SISl 1Hu.NH  BPFRTLERRE

BPPEILLEDE &r:6e S5-50.-9a



Sampie No. iRg6-1-2 Sample No. TRIE-1-2

MNormal Load G40 psf Nonral Load 12800 psi’
Eapyed Tine Squarc Dial Gauge  Dief Gauge Elapsed Time Squarc Lral Gauge Dl Gauge
Root Time Raading Fesding Koot Time Feading Keading
min. L. {0 0007) irooa1) it HLR. {20001 0001
e a0 Q1583 2.5000 (i &0 RiFsz 25K
025 a5 O.1613 Q4820 ;f o3 {1835 o.4917
os or 01621 Q4812 a.25 o5 O 1548 Q4804
ova a9 . 1628 QAT oF a7 18607 24852
I I 01637 Q4500 avs on Q1867 Q4585
¥4 Id 01550 {4583 I Lo (21873 OA4ETG
7 20 07668 QAEES £ Ly O 1883 4855
a F.0 O IB03 C.48438 4 2.0 21808 O.484d
1e 4.0 QIrir D 48ZZ 2 30 &1235 04817
25 S0 (L FFES Q4805 Ig 42 Q1953 24752
36 £o vz Q4500 25 a0 21964 Q4788
42 o o 1735 24798 36 A s Q4783
&4 a0 o170 Q4798 49 o 2174 Q4778
S L ¥ AIF43 o750 ad &0 Q21377 Q4776
120 1n.o LIFds Q4758 a0 85 21978 Q4778
251 15.8 & 1750 04783 2o 1.0 1081 [+ X Fad
450 219 (L 04782 2417 155 QL IBEs Q4768
440 328 QAr7sz o4 787 4407 2519 L Iag9 Q476
Fad? Frg Q1998 Q4760
Samiple No. IX56-1-2
Norma! Logd 25600 psf
Eiapwed Time SRpuare Diaf Gguge D) Gayge
Koot Tite Keading Reading
s nim, f0.0001) 0.0001)
a2 oo 21833 O F000
ar o3 QEo7T O 4922
o025 05 QEDRT J.4810
oF o7 QAT Q43
ovs o9 AZ2ro0 04303
I ILa Q2108 (R4Z8T
z I« QEI24 24859
4 2. 02144 24849
g F.0 02168 04825
& 4.0 Qz2raz 4811
25 50 Qzr89 Q4804
IF &0 azi84 0479%
149 FA [ . C479¢
&4 &0 az2o0 (L4793
a0 a5 qEZZ08 a4737
1zZ0 FFRe 02204 24788
240 155 O.2209 24784
482 Z1.2 Q02214 2477
1440 g 02216 Q4777

I3TIATCLWKS Frigim Mesold LLC
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Knight Piesold LLC Direct Shear Test

Gectechnical Laboratory ASTM D 5321

| Geosynthetic / Geosynthetic Interface Test Report

Froject CARMACKS COPFER FROJECT Froject No. 1377A |
Lab N, Date Tested DFFZLIBG Tested By RE/SFB .
Test Pescription 60 mil HF (GSE) smooth vs. FN3000 geonet Checked By STE
MNormal Stress Range, psf 2160 4320 8430 8640 Total No. of Points Requested 4
Geomembrane Diata 60 mil {HFR, SMO0TH

Manufacturer GSE, 5/9¢ i
Lot MNo. [INK !
Rell No. Textured?  No Peak ko Peak Thickness, mil 0062

Specified Thickness, mil &0

Test Farameters Maoisture Content, % NA Dry Density, pof NA

Observations: Test performed with the geonet held in place by a sevrated load plate in the fop half.
This method allows the true "critical” interface friction to be tested.
The &0 mil liner coupon was fastened o the lower box.

Substrate Material Description 60 mil HF suppotted by semi rigid concrete board
Superstrate Material Description PIN3000 GEONET
Mormal Stress :
Top Box - Fixed Position (stationary} | Geonet :

% Gap &0 yuil HF
e Clamping End

Shear Dhrection

Default Test Descriptions {unless noted otherwise)

1} The test was performed in 2 Boart Langyear 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.
3) The Liner was fixed at the lower box half.

6} Load increments were recorded in 10 lbf increments.

7} The Geosynthetic coupons are available for inspection at the lab, ;

&) The geonet was fixed at the top half of the shear box.

O/ Tl 9% Ynight Prbagld LLC 13TTAGH. WK



Fropect

CARMACKS COPFER FROECT

Project Ne. 1377A
labNo> Date Tested_07/21/8k Tested By . RB/SFB -
Test Descnption 60 mil HE (GSE) smooth vs. FNZJ00 geonet Checked By __SPB .

1 . -
! Strass - Strain Curve l Strass - Strain Curve i
Ball { Geosynineli: Interface Test Fepod | Soll{ Geosymihatic lnterface Tast Rapor | ,
| 0o ’ | | .I
" M—nﬂ .
| , i | !
| ! I
400 : . '
= T | ! £ i;
3 ' : ] i
Ris i . B
- | | |
| I |
I | . 1 I
! 1% ; [ . - I ‘ !
! : ? ! i i
! ; | . i
| ol n ‘ cl : - : I 1
I 0 08 ' 13 u oI 04 98 0B 1 12 1A ,
i Shegr O spiacameant, in. Shewr Displacamenl. in
! |
I:
! _ |
Stress - Strain Curve | | Stress - Strain Curve :
i Boll F Geosyninelle Inlartace Test Raprt (e [ Gyl Interfaca Teal Fepol
; 0
| [ I B A N
d i 2000 : . .
: ! | 1 | | l ! | | i
1 ! ) ! 2700 1 | 1. | " I - i
e | I i ! ! |w
] H ! ! 2400 ! ! 1 |
lf — ! iR ;
| R | e ' N
‘ﬁ__ 1300 : . | .: . | | | ] L ; : | : [ ';;
§ : ) ! g 80—
@ 1000 T : ' i i ' i % ! | I
L N N N B A T A
@\ - ! : | | : ! :
! ! 1200 . ; L : .
Eor T i L
£od l : 1 ] o |— : i b
, ! [ ' _ b
o R B . r — - :
: | ' ; ! + : L -
T S ae e e TR
SRR n punl
1 ob——— : ! ! . n= | | _ _L I
"] oz O +1 ) ne 1 1.2 1.4 ° | Q a2 Gd Da oha 1 12 14 14 | i
Shedr Cisplacament, in, | Shoa Displacement, 1. |
| i
Q725006 Knight Piggold LLC 137TAGH WHY



Knight Fiésold LLC
Geofechnical Laboratory

Direct Shear Test
ASTAM 5321

“Geos synthetic / Geos ynthetic Inferface Test Reporf

1Project  CARMACKS COPFER FROJECT Project No. 15774
Lab No. Date Tegted 07/21596 Tested By RE/SI'B
iTr:st Description 60 mil HF {GSE) stnooth vs, PNS000 wconet Checked By 8
|'
Test Specimen Parameters
initia]l Data At Test Diata .
3 4 1 2 ) 4
Tars I -
Wet 3ot + Tare )
Dty %ol + Tare - !
Tare i
W, of Water {
W of Dry Solids :
viosture Content, % |
! :
| |
1
i
- ¢
' Coefficient of Friction .
&0 il HF (GEE) smooth vs. PN300O geonet Peak ]|
14 | | Sength Paramelers ;
1 1 H i 1 :
| | | " | i ] |
13— H | e es ! Sheat Normal
' [ i | | ! :
| ! ! i : | ] | [ Lo Skress Stress A
i " ' H 1l
12 | | | | - | : F_ osf psi |
1 = . T i [ |
_ 1 | : | } 5&D 2160 h i
0—i I S ' 1030 4520 | [
g | ' | 1840 8640 | :
i | ! B ' ! . L2070 12960 |
% ' , i i
gy 0 | : — :
g8 0! ) phi, rad. = D222 v ; : : :
& é U I phi, deg. = 12.7 I | ‘
3 g _ Computed rough"d" I : : ; -
73] ! .
| | N
r .
i :
i i
| -; -
| Thinrkd'rl
MHormal Sireas, pyt
OF F2696 Kright Pigsold LLC 13TTAGN WK
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Knight Pidgsold LLC Direct Shear Test

Geotechnical Laboratory ASTM D 53271
'| Geosynthetic / Geosynthetic Inferface Test Report

raject  CARMACKS COFFER PROJECT Froject Na. 1377
vith No. Date Tested 07T/21/96 Tested By RB/SEH
Tost Descriptton GO mil HF (GSE) smooth vs. FN300Q zeonet Checked By SFB
WNormal Stress Range, pst 2160 4320 6480 2640 Total Mo. of Points Requested 4
Geamernbrane Data 60 mil (HE), SMOOTH !
Manufzcturer GSE, 5/98
Lot No. UNK i
Roil No. Textured? _ No Peak to Peak Thickness, mil  {.062

Specified Thickness, mil 60

Test Parameters Moisture Content, % NA Dy Density, pof A

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 £0 mil Liner coupon was fastened to the lower box.

|
Substrate Materiai Description &0 mil HF supported by semi rigid concrete board ]
uperstrate Material Description FN3000 GEONET ;
1 B v
Normal Stress ]
Top Box - Fixed Position (stationary) | Geonet '

Gap 6Q mil HF
_— Clamping End

/Wﬂﬂﬂ/ﬁf’

Shear Direction - B T AT SO ST A I
- I.awer Box Sa.m.t ngjd. mnm!: bmrd

e T T S W T T TR

Defaull Test Descnptions (unless noted otherwise)
1) The test was performed in a Boart Langyear 300mm Shear Box, Model LG-115
2) The rate of displacement was 0.2 in./min. (procedure A}

3} The lower (iraveling 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.
&) Load increments were recorded in 10 Ibf increments,

7) The Geosynthetic coupons are available for inspection at the lab,

2) The zeonet was fixed at the top half of the shear box.

ar! 165G night Fidmold LLC 13TTAGH WKL



Froject  CARMACKS COFFER PROJECT - Froject N, 1377A

Lab Mo, Date Tested 07/21/26 Tested By RE/SFB
iTcst Description. 60 mil HF (GSE) smooth vs, FN3000 zeonat Checked By STB
| -
| Stress - Strain Curve - | Stress - Strain Curve
| Snil / Gaoeynilhallc Intarfaca Test Repart S / Geomyndhalic Intarface Test Rapoed
a0 | T - | 1200

| | | i .
1 i
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. I
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Knight Fiésold LLC Direct Shear Test

Geotechnical Laboratory ASTM D2 5321

F Geosynthetic / Geosynthetic Inferface Test Report

rroject  CARMACKS COUPER PROJECT Project Mo, 13774 .
|].9.b Mo, Date Tested Q7217956 Tested By RB/SF
Test Description 68 mil HE {GSF) smooth vs. PN3000 geonet Checked By SFB

Test Specimen Parameters

Inital rata Al Test Data
1 2 3 4 1 2 3 4
[Tare 1T N
Wt Sorl + Tare
L %ol + Tare
Tare ;
Wt of Water _ :
W, of Dry Solids )
noisture Content, % ;
Coefficient of Frichon - | |
G0 mil HF (GSE) smooth vs, FN30GO geonct : Feak i
14 ¢ | . N Strength Parameters
' : . ' | . ! i ' E . y .
| 130 | i P : : | ' - - L I Shear  Mormal
) ' I | i : . ; | | ! | ¢ Stress Stress | .
; 12 [ | : ; . psf psf | i
| i || || :
W _ . I D |
| ; ! | ' i [ i : | ; - 560 2160 |
I L T —= e 1030 4320
S N B o | 1840 8640 '
e P o | 2970 __ 12960
5 i ! ; : . - I f I -
E_ § 9 | . ——;- '| ! i :| I. | | 1
, B &, porE phi,rad = 0.222 L P
i ® ?5:’ i i | i phi, deg. = 12.7 I | i |
: E 5 i— : =1 Computed through™0~ | - = -
e e —— L L
. ' ' . | H : I
. | | ; ; : ; : | |
4 ' ' t ' 1 . .
| : | ; : : . ! : . mm
a ' ; . . _ ; i .
| ! | j . [ \
i I | E |1 1 e _FH,,_,//"'T’A— |
- - A i
| A L T
. R E—— : ! i )
. -‘_'_,_,_-'— ' ' . , ; 1 : | | |
| o . . R ! 1 1
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I Theuands
! Mormal Streys, paf
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Knight Piesold LLC Direct Shear Test

Gegtechnical Laboratory ASTM D 5321
Soil /" Geosynthetic Interface Test Report )

viect  CARMACKS COPPER PROJECT Fraject Mo, 13774
wab No, Date Tested 06423796 Tested By RB/SFR
Test Description GJ mil HF (G3E) smooth vs TRSG-1-2 Checked By 3PE
MNormal Stress Range, psf 2160 4320 BG40 12960 Total No. of Points Requested 4
Geomembrane Data 60 mil HDPE (HE), 5MOOTH
Manufacturer =3E, 5796
Lot No. UNK o
Eoll Mo, Textured?  No Peak to Peak Thickness, mil  {.062

Specified Thickness, mil &g

Test Parameters Moisture Content, % 10.2 Cry Density, kN/m? 20.2
Ohservations: The soil sample was remelded in the top box half. The geomembrane was fixed

at the lower container half. The soil sample was removed, re-condidoned and recompacted
at the end of each trial. The liner did not appear ko have stretched dutine the shearing oveles.

Substrate Material Description 64 nil HF supported by semi rizid concrete board
aperstrate Material Descnptlon compacted soil sample of TRO8-1-2
Mormal Stress i

, Top Box - Fixed Position (stationary)
' . Gap 60 mil HF

B .-'”//.-"’/.f/’ o A’/ﬂ//ﬂ - - 1 ing End
—"'[D///To Bax - commpeled !CHJ./ e Amping
ﬁ- A

Zhear Direction

-

Luwtr E-m-c Scrrll ngm:l conerete board

[
Default Test Descriptions (unless noted otherwisa)

1) The test was performed in a Boart Longyear 300mm Shear Box, Model UG-113
Z) The rate of displacement was 0.04 in./min. (procedure A}

3) The lower (fravelling box) container was not inundated.

4) The interface zone was NOT submerged at the ime of test.

5) The liner was fixed at the lower box half.

B) Load increments were recordad in 10 Ibf incremants.

7) The Geosynthetic coupons are available for inspection at the lab.

o7 15496 .:"ish" Piesald LLC LIFTAIZWES



le‘mject C ARMACKS COFFER FRO[ECT Froject No. 13774
hab No. Date Tested 06723796 Tested By RB/SFR
!|T::st Description 60 mil HF (GSEY smooth vs TROG-1-2 Checked Gy SFB
| ] . -
| | Stress - Strain Curve i Stress - Strain Curve
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Knight Ficsold LIC

Diract Shoar Test

Geofechnical Laboratory ASTM P 53217
| Soil / Geosynthetic Interface Test Report -
rroject  CARMACKS COFFER FRO[ECT Fraject No. 13774
[Lak fNo, [ate Tested 06/23/06 Tested By RB/STE
Test Brescription 80 mil ¢LF (GEE) smooth vs TROG-1-7 Checked By SI'B
Test Specimen, Paramelers
[niral Data At Test Data
1 2 3 4 3 4
Tare [[Y 233 g72 E45 E5G _
et 531l + Tare 688.23  G544.14 a7s1l 41206
Dry Soil + Tare 636.54 o052 53533 384 6
Tare 113.56 114.84 11542 11372
Wi, of Water 51.39 3894 41.78 27.46
Wt. of Dry Sclids 523.28 39036 420.81 27088
wioisture Content, % 2.5 19.0 4.9 10.1
Wet Soil W, Ibs. I[2.588 196268 19624 19.558 conselidaled propertes nat determined
Sample Height, in. 1.658 1.653 1.6568 1.653
Sample Area, in® 144 144 144 144
Volume, {I* 01382 01373 01380 Q1378
Dry Density 1291 129.6 12594 123.9
Coefficient of Friction
0 mii HF (GSE} smooth vs TR2G-1-2 Peak
5 - . _ |_ ; l__.i | | I : i Strength FParameters
1 1
; e | s l ! : — Shear  Normal
| 13 i N L i Stress Stress
| i b Lo © psf psf
12, ! : ! ' ' '
' . . i | ©ete 2160
| N 1 I . 2300 4320
i 10 : - . i : | T — . - : . - ] 4720 2640
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é\ AGRA AGRA Ea:th &

i Ervi tal Lim
Earth & Environmental 2;;;051;:3?3: H.I:EEEG
' Sunaby. B.C.
Canatla Vs 5A0
Tel. [604) 294-3811

April 23, 1996 Fax (G504} 294-4664
Knight Piésold Limited Our Rafarence: VAD3715
Suite 1400 - 750 West Pender Street Your Peterence: 1 784,03
VANCOUVER, B.C.

VBC 278

ATTENTION: Mr. Les Galbraith
Dear Sir:
RE: Concrete Aggregate Assessment

Carmacks Coppar Project
William’s Cregk, Yukon

1.0 INTRQD 1
AGRA Earth & Environmantal Limited (AEE} has conducted an assessment of a sampla of
proposad 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-gallen plastic pails, and were combined to form
one composite sample. The sample consisted of a pit run sand and gravel.

The avaluations consisted of the following:

1. igv i A ADZ 228

2. nic lmpuriti A 2-7A

3. Petrographic Examination -

4, Relativ nsi Absorption {CSA A23.2-GA, 124

Detailed Technical Reparts providing all test rasults are appended to this letter. In tha
sections which follow, the test results are briefly noted and their significance discussed.

MEMBER
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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., 52.2% sand:
47.7% gravel). The maximum gravel size noted passed the 100 mm (4"] screen. The sand
fraction, howavar, contained an excessive amount of coarse sand with comparatively little
medium to fing sand (&.g., minus 1 mm, glus 75 g4m), rasulting in a Fineness Modulus (F.M.)
valus of 3.58. The recommended range for F.M. for concrete sands in CSA A23,1-M34 is
2.2 - 3.1, The silt content for the sand fraction was 1.5% by mass, which is acceptable.

2.2  ORGANIC IMPURITIES

Tha Organic impurities value measured for a represantative sample af the fine aggregate was
'Q’, which is acceptable,

2.3 PETROGRAFHIC EXAMINATION

The coarse aggregate fractions of the sample wers split on the 20 mm scraen for separeite
Patrographic Examination in accordance with ASTM C-295. in addition, Petrographic
Numbers were derived far each fraction {i.e., +20 mm sizes, and 20 mm x 5 mm sizas).

2.3.1 General

The coarse aggregate sampigs were coated with a significant amount of brown silt and fine
sand. Maost of this material was removed with wash water, except for minor amounts of well-
adhering silt/clay on some aggragate particles. Thare 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.

Tha particle gaormetry was generally isometric to slightly flattenad shapes, with only a faw
flat particles. ("Flat” particles are usually defined by a width-to-thickness ratio graater than
31 '

2.3.2 GGeologic Composition

Tha sampla was compesed of an array of rock types, including volcanic and granitic rocks,
quartzite, sandstone, siitstone, undifferentiated metamorphic rocks, fine-grained
metasadimentary rocks, chert and limestone. There was some variation within these generic
rock typas, in terms of textura, 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 "potantially alkali-reactive”
when used in concrete. A raviaw of the conditions to which concrete made frem this
aggregate would be subjected, as well as other pertinent project data, would be nacessary in
order t0 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 ¢lassification of the aggregate on the basis of geologic compesitien, the
aggregate sample was also subdivided on the basis of physical qualities, such as strength,
porosity, absorption and weathering. The sample was thus sorted inte "Good™, "Fair” and
"Poor" categories. Each of these physical quality clagses was assignaed a multiplier {e.g., '1",
*3' and ’'6" respectively}, as a basis for calculation of a Petrographic Nurnber (PNY. Tha PNs
derived for these ccarse aggregate samples were as follows:

SAMPLE FRACTION QUALITY RATING

Good/Fair

20x 5 mm

Foor

The PN of 146 for the + 20 min fraction indicates that this size fraction possesses better
quality than the finer, 20 x § mm fraction of the sample. It is typical for coarser aggregate
fractions ta hava iower PNs than the corresponding finer aggregate sizes. Qverall, 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
concrate production purposes.

2.3.4 Relative Dansity and Absorption

The ralativa density values for the fine and coarse aggregates were 2.553 and 2.504
raspectively. Tha absorption values for the samples were 2.06% and 2.62% respectively.
The relative density values are lower than typical valuas for good quality concrete aggregate
of this geological makeup. The absorption values are somewhat high, and also refiect tha
inferior physical quality of the aggregate.

B arcra
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3.0 DISCUSSION AND RECOMMENDATIQNS

Taken together, the excessively coarse gradation of the fine aggregate, the high abscrption
values and the high FMs all point towards an infarigr gquality 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,

Howewver, we also note the following:

1. Tha 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 resuiting aggragate is of
acceptable quality for use in concrete. One way to check this potential would be to
run a few truckioads’ pit run through an aggregate processing plant, and then evaluate
the processed aggregate using the same evaluation methodology as reported in this
latter.

2, If the Carmacks project has a limited service life, and if no other aggregate sources are
available within economic proximity te the preject, 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 allowancs for higher-than-normal
concrete maintenance costs for the duration of the project.

if further evaluation of the aggregate is considerad, then it is recommended that the following
be done, in addition tg assessment of a sample of processed matserial as noted above:

. Iphat ndn A - A
. Los Angeles Abrasion (CSA A23.2-16A, 17A)

Conducting thase physical-durability tests should provide useful additional information to
supplement that which has been presented in this report.

Finally, it is recommendad that the project raquireaments be reviewed in the light of AAR
durability concerns, if this aggregate supply is 10 be used for concrete production at the
Carmacks project.

B AGrA
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4.0 CLOSURE

Wa trust that the information contained in this report suits your present requirements. Should
you have any questions, or if we can he of further service, please call.

Yours truly,

AGRA EARTH & ENVIRONMENTAL LIMITED

Par: ﬁ/) (,L{{L

Fred H. Shrimer, P. Geg,
Projact Geologist

"¢
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Reviewed By:

. R. Morgan, Ph. B, P. Eng.
Chief Materials Engineer
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TECHNICAL REPORT

Knight Piésald Ltd.
Suite 1400 - 750 Wast Pender Street
VANCOUVER, B.C.

AGRA Earth &
Environmental Limited
2227 Deuglas Road
Burnahy. B C.
Canaga Vac 5A5

Tel. [603) 2843811
Fax (G04) 234-4684

PROJECT: VAOQ3T?15
DATE: March 20 1996
¥OUR REFEREMCE: 6/Q08254

WBC 2T8
ATTENTION: Or. Bruce Brown, P. Eng.
FROJECT: Carmacks Copper Project, Concrete Aggregate Agsessment
SUBJECT: Petrographic Examination [ASTM C-235}
Sample: Pit Run, + 20 mm fraction Saurce; William's Creek, Yukon
: ’ PEHL‘-ENT_ BY MASS ;:;;;_«
- i CIUALI'IT e .
ﬁ_l;.i_l.'s_d I'PN Muitiplier: 1)
Volcanic Rocks 34.5 34.5
Granite 16.3 18.2
Ouartzite 13.2 13.2
Metamorphic Rocks (Undifferentiatad) 0.9 .9
Sandstwone/Metasandstone 10.4 10.4
Fine-grained Matasediments {Argilllita) 1.4 1.4
Chart J.3 0.3
Limestone 3.9 4.9
subtotal a8 80c.9
Eair {FN Muftiplier: 3}
Yoleanic Rocks 3.5 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
subtotaf i6.4 q449.2
FPoaor (PN Muitiptier: &)
Volcanic Rocks 0.7 4.2
Granite 2.0 320
subraraf 2.7 16.2
TDTALS TR T000% - L ... PNsE146:0
NOTES: 1. The PN is not retated to the potential for Alkali-Apgregate Reactivity (AAR) of this aggregate.
Fotential for AAR must be separately evaluated.
prcsassas,
Q‘O?ESSIG,.':FR
- ety
F. H. SHRIMER
CERTIFIED BY: "“/Z'"/ “RAITIEA ) Enginagring & Emdronmental Services
F- Shl'il'nﬂl", P. Gﬂﬂ. ‘.‘\.‘ SCIEN{\f Gk M P g™
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TECHNICAL REPORT

¥night Pigscld Ltd.

Suite 1400 - 750 West Pender Street
VANCOLWER, B.C.

Vel 2T8B

ATTENTION: Dr. Bruce Brown, P. Eng.

PROJECT:

DATE:

AGRA Earh &

Envircnmenial Lim;ted

2227 Dpuglas Raad
Burnaby. B.C.
Canada vsC BAG
Tel [G04) 294-38711
Fax {604) 234-46684

WAODZTE
March 20 1998

¥YOUR REFERENCE: 6/0854

FROJECT: Carmachks Copper Projfect, Concrete Aggregate Assessment
SUBJECT:  Petragraphic Examination (ASTM C-295)
Sample: Fit Bun, 20 x 5 mm fraction Source: William’s Cresk, Yukon
ROCK TYPES! PERCENT BY MASS CONTRIBUTICIN TCI
CQUALITY PETROGRAFPHIC NUMBEH
Good (PN Multiplier: 1) :
Valcanic Rocks 27.2 27.2
Granite 14.0 14.0
Quartzite 11.8 11.8
Metamorphic Rocks {Undifferentiated) 0.8 0.8
Sandstone/Metasandsione a7 3.7 ‘
Fire-grained Metasediments {Argilllite] 3.1 3.1 |
Chert 4.1 4.1
Limgstone 2.0 20
subrotal &6 7 G6.7
Fair (Pr Muitiplier: 31
Volcanic Rocks &1
Gramte 6.4
duartzite 4.3
Metamorphic Rocks (Undifferentiated) 0.2
Sandstone 2.4
Fine-grained Metasediments 2.7
Chert 0.3
Limestone 1.5
subtotal 239
Poar (PN Multiphier: B)
Volcanic Rocks 1.8
Granite 5.1
Sandstone 1.0
Metasediments 1.5
subrotal 9.4
"TOTALS 10G.0%
MOTES: 1. The PN is not related 1o the potential fo

FPotential f;r? Ipsr be eeparately ev ...rf
CERTlFIED F. H. SHRHME,
F. Shrimer, P. Geo. J\W
oA
MERBER \OSCIEM
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@ A G H A AGRA Earth &

. Ermwironmerial Limded
Earth & Environmental 2227 Douglas Aoad
Burnaby B.C.
Canada W55 S5A4
Tei. (604} 294-3811

TECHNICAL REPORT Faw (802} 294-4684

Knight Pidsold Ltd, PROJECT: VAQ3716
Suite 1400 - 760 Weast Pender Street DATE: March 21 19896
VANCOUVER, B.C. YOUR REFERENCE; 6/08B%4
VBC 278

ATTENTION: Dr. Bruce Brown, P. Eng.

PROJECT: <Carmacks Copper Project, Concrete Aqgregate Assessment
SUBJECT: Relative Density & Absarption of Aggregate {CSA A23.2-6A, 12A}

Sample: Pit run aggregate Saurce: Willlam's Creek, Yukon

- AGGREGATE .} BULK RELATIVE DENSITY BULK RELATIVE DENSITY: ABSBRPT[DH :%}

[ Coarse _|' 2.709 2.504 2.62
Fine 2.608 : 2.853 2.06
NOTES: 1. Avarage result of two runs for each sample reported here.

oAl

; FESSI,
Der (Z=%
CERTIFIED BY: /T Ll F. H. SHRIMER ;
F. g’f‘lf'rﬁ'-er, P. Gen, W _= Dhb 9L 7 Sagetr.
o

Engingenng & Erviranmenial Sanvices
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