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1.0 INTRODUCTION
As part of the possible Freegold Road Route, J.R. Paine & Associates Ltd. was

retained to assess the feasibility of upgrading the existing bridge crossing at the
Nordenskiold River. The location of the study area within the Village of Carmacks

is shown in Appendix "A".

The objective of our study was to determine the existing subsurface soil profile in
order to make recommendations for the development of a new bridge foundation

system.

The study involved initiating a drilling program, performing laboratory analyses,

and developing recommendations for design.

Authorization to proceed was received by Mr Bruce Fulcher. The field work was
conducted on October 21, 1994 and October 22, 1994,

2.0 FIELD AND LABORATORY PROGRAM

The field program involved obtaining soils data from deep test holes both on the

north and south side of the existing Nordenskiold Bridge. This was accomplished by
utilizing a CME 75 truck mounted drill rig on contract with IBEX Contracting Ltd..
Both hollow stem and solid stem continuous flight augers were used in the drilling

program.

The original intent was to employ the hollow stem augers in order to facilitate
Standard Penetration Tests (SPT) at regular intervals. However, there occurred a
dense cobble and boulder stratum on both sides of the bridge which could only be
penetrated using the solid stem augers. Once through the boulder stratum, the

hollow stem augers were used for the remainder of the hole depth.

In total, seven test holes were drilled in the vicinity of Nordenskiold River and the
locations are provided on the site sketch attached in Appendix "A" or on the
individual test hole log found in Appendix "B". TH #2-94 and TH #3-94 were drilled
October 18, 1994 as part of the "Freegold Road Access Routes”" drilling program
performed by our firm. TH #35-94 to TH #39-94 were drilled October 21, 1994 and

October 22, 1994 in order to further define the soil properties in the vicinity of the
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CONSULTING AND TESTING ENGINEERS
EDMONTON — GRANDE PRAIRIE — WHITEHORSE - PEACF RIVER

ADDRESS ALL CORRESPONDENGCE TC:
14 Burns Road
Whitehorse, Yukon
Y1A 4Y89

File No: 8002-232

March 21, 1995

GOVERNMENT OF YUKON

Community and Transportation Services
Transportation Engineering Branch S-3
Box 2703

Whitehorse, Yukon

Y1A 2Cs

Attention: Mr. Bruce Fulcher, Manager, Geotechnical Services

Dear Sir:

Re: Geotechnical Investigation
Nordenskiold River Crossing
Carmacks, Yukon

This letter is further to a geotechnical report, Report #8002-232, submitted by
Hoggan Engineering & Testing (1980) Ltd. in December, 1994.

The objective of this letter is to address the potential for deep foundation for the

proposed bridge over the Nordenskiold River, Carmacks, Yukon.

Within the original report a deep foundation was not discussed in detail due to the
difficulty which may be encountered in penetrating the dense boulder stratum and

the variable nature of the soil stratigraphy.

Following further discussionS with Mr. Bruce Fulcher and Mr. Clarence Jack of
Government of Yukon, Transportation Engineering Branch, the option of a deep
foundation consisting of driven pipe piles was to be considered based on the

assumption that penetration of the noted cobhle/boulder layer can be achieved.

EDMONTON GRANDE PRAIRIE WHITEHORSE PEACE RIVER
462-1288 532-1515 668-4648 624-4966
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Pile Axial Capacity

Utilizing two methods, firstly, the single pile~static analysis (CFEM, 3rd Edition,
1992), and secondly, single pile-standard penetration test analysis (Meyerhof,
1976), the axial capacity of a pile foundation given varying depths of pile

penetration and pile diameters were determined.

The results of the two analyses have been presented in graphical and tabular form
in the Appendix of this letter.

The major assumptions that were made in undertaking the analysis were as follows.
1) The analysis were based on a soil stratigraphy consisting of loose to
medium dense sand with an average Standard Penetration Test (SPT)

N value of 21 and a toe N value of 12. This stratigraphy would be

consistent with the soils encountered at Test Holes #36-94 and #39-94.

2) Static groundwater table at 4.0 metres below the ground surface.

3) Linear increase in vertical effective stress with depth below the ground
surface. For the static analysis this assumption may lead to an over
estimate of axial capacity with pile lengths greater than 20 pile
diameters.

4) No reduction (or increase) in shaft resistance will occur as a result of
penetration of the pile through the upper cobble and boulder layer
(relative to the underlying sand stratums).

5) A factor of safety of 4 would be suitable for both analyses.

6) Sand stratum exists to 20 metres below the existing ground surface.

The calculated axial capacities for the two methodologies give varying results. Below
10 metres in depth the static analysis gives the lower axial capacity while above 10

metres the SPT analysis gives the lower capacity.

For the purposes of this project, it is recommended that the values obtained in the
SPT analysis be utilized for design purposes and that a minimum pile length of 10
metres be driven. The minimum length of pile of 10 metres will assure that a suitable
depth of pile to compensate for disturbance of the surface soil stratigraphy. In using
the axial capacities obtained by the SPT analysis the design would be based on the

conservative values.
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Should bearing capacities greater than those outlined in the SPT analysis be

required it may be prudent to undertake a in situ pile load test.

The pile group capacity for driven piles in cohesionless soils may be considered to

be equal to the sum of the individual pile capacities.

Pile Settlements

For load levels given in the SPT analysis the settlement of pile can be calculated
using an imperial formula (Vesic, 1970,1977). The settlement estimate would be
estimated up to 15 millimetres including pile settlement and elastic deformation of
pile shaft. This settlement assumes the following.

~Pile diameter (nominal), 0.9 metres
~Pile wall thickness, 12.5 millimetre
~Pile length, 20 metres
-Applied load, 1000 kN

-Elastic modulus or pile, 200,000 MPa

Installation
Due to the likelihood of difficult driving conditions the use of a specially designed
pile shoe and pile driving cap is recommended to protect the pile toe and head during

installation.

In addition to utilizing the pile shoe to protect from pile damage the open pile will

also allow for inspection of pile integrity and the straightness.

CONCLUSIONS

A range of pile axial capacities have been given which vary due to pile length and

pile diameter.

For the purposes of this analysis a range of diameters and lengths have been chosen.
Should the actual chosen pile size or depth not conform to the table of values given,

the undersigned may be contacted for reevaluation of the chosen pile.
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Given the variable nature of the soils encountered on this site, it may be prudent to
closely monitor all pile installations to ensure suitable driving resistance are
attained. Evaluating driving resistance may encompass utilizing pile driving formulae

such as the Hiley or Engineering News or Modified Engineering News.

We trust the above is satisfactory for your purposes. Should any questions or

Attached:
APPENDIX I
=Axial Capacity - Standard Penetration Test Analysis

APPENDIX II
» Axial Capacity - Static Analysis

WCK/mf
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APPENDIX 1
«Axial Capacity -
Standard Penetration Test Analysis
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AXIAL CAPACITY - SPT ANALYSIS

Basic Formula

R = mN At +m N D A = Pile Capacity

Where
m = Empirical Coefficient
N = SPT Index At Pile Toe

A = Pile Toe Area

m = Empirical Coefficient

N = Average SPT Index Along The Pile
D = Pile Embedment Length

AS= Pile Unit Shaft Area




AXIAL CAPACITY-STANDARD PENETRATION TEST ANALYSK
-cohesionless soil

axial capacity for given diameter (kN)
depth 0.3 0.6 0.6
(m) (m) (m) (m)

0 84.8 338.1 763.0
2 104.6 378.7 822.4
4 1243 418.2 881.7
& 144.1 457.8 941.1
B8 163.9 497.4 1000.4
10 183.7 536.9 1059.8

12 2035 576.5 11191
14 2233 5161 1178.4
16 243.0 855.6 1237.8
18 262.8 895.2 12971

20 2826 734.8 1356.5
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APPENDIX II
«Axial Capacity -
Static Analysis
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AXIAL CAPACITY - STATIC ANALYSIS

Basic Formula

R = Summation Cq Az + A_q,_ = Pile Capacity
q =S, k_ M Tan (PHI) = BS,

Vs
qb = Nt Sb
Where

C = Pile Circumference

L = Embedded Length

Az= Segments of L

A = Pile Base Area

B = Combined Shaft Resistance Factor

k = Coefficient of Lateral Earth Pressure

Siz Vertical Effective Stress Adjacent To Pile
M = Pile - Soil Interface Friction Factor

N,.= Bearing Capacity Factor

S;—‘- Vertical Effective Stress At Pile Base
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AXIAL CAPACITY---STATIC ANALYSIS

- cohesionless soil

vertical
stress

(kPa)

16.5
49.4
824
1153
148.3
181.2
2142
2471
2801
313.0

vertical
stress

(kPa)

a
329
659
88.8

131.8
1647
197.7
2306
263.6
2965
3205

vertical

effective
stress
(kPa)

18.5
49.4
726
85.9
99.2
112.6
1259
138.2
152.6
165.9

vertical

effective
stress
{kPa)

0
329
658
792
9286

1059
119.2
132.6
145.9
158.2
172.6

shaft
factor

0.6
0.6
086
0.6
0.6
0.6
0.6
0.6
0.6
0.6

bearing
factor

50
50
50
50
50
50
50
50
50
50
50

shear
stress
(shaft)
{kPa)

9.9
29.7
435
515
59.5
875
75.5
835
915
99.6

bearing
capacity
(tip)
(kPaj)

0
1647.4
3294.8
3961.6
4628 .4
52652
5962.0
6628.9
72957
7962.5
B629.3

axial capacity for given diameter (KN}

0.3

(m)
0

238
76.9
109.2
1452
185.0
225.6
275.0
3271
3821
4407

0.6
(m)

0
1259
27G.4
358.5
454 3
557.5
868.3
788.7
9126
10460
1186.9

0.8
(m)

0
2759
579.7
7473
9261
1116.3
1317.8
1530.5
1754.8




AXIAL CAPACITY-STATIC ANALYSIS
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Nordenskiold River. The locations of TH #2-94 and TH #3-94 were determined
according to the method described in our October 28, 1994 report. The locations of
TH #35-94 to TH #39~94 are given relative to existing power poles as shown on the
attached site sketch. This was performed utilizing a hip chain and hand held

compass.

While drilling, continuous visual descriptions were noted and are provided on the
individual test hole logs. Soil samples were retained at regular intervals for the
purpose of laboratory analyses. Auger cuttings were retrieved from the solid stem
augers while split spoon samples were taken from the SPT sampler when the hollow

stem augers were utilized.

The Standard Penetration Test (SPT) was conducted in those test holes where hollow
stem augers were employed. This is a dynamic testing and sampling method which
involves driving a split barrel sampler in the soil with a 63.5 kilogram weight having
a free fall of 760 millimetres. The blows required to drive the sampler 300 millimetres,
after an initial penetration of 150 millimetres, is referred to as the SPT '"N" value.
The Standard Penetration Test is useful in providing a guide to the in-situ
engineering properties and in providing a sample of the soil for classification
purposes. The SPT is best suited for sands for the ability to obtain reliable samples

and to apply the "N" value to allowable bearing capacity determination.

Physical laboratory tests included moisture content determination and grain size

analysis on all samples retained. All laboratory results are provided in Appendix
HBH .

3.0 SITE CONDITIONS

Refer to the site sketches and photo sheets provided in Appendix "A" for an

appreciation of the site conditions at the time of our investigation.
The immediate study area was typical of a floodplain controlled topography as part
of the Nordenskiold and Yukon River systems. However, there was a marked

increase in elevation noted approximately 60 to 80 meters north of the river.

Vegetation included willow bushes immediately adjacent to the river with semi-mature
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white spruce along the higher elevations. Existing structures included two houses,

a barn, and three abandoned historical buildings.

4.0 SUBSURFACE SOIL CONDITIONS

The subsurface soil profile encountered in each test hole is shown on the individual

test hole log provided in Appendix "B". However, the following trends in soil

stratigraphy are described below.

The most notable feature encountered was a dense cobble and boulder stratum of
approximately 1.3 meters in thickness. This occurred both on the north and south
sides of the river at depths of 3.3 meters and 1.5 meters, respectively. Given that
the top of TH #38-94 (north side) was approximately 1 metre lower in elevation than
TH #39-94 (south side),it appears that the boulder stratum dips to the north.

Above the boulder stratum, there occurred a well graded, medium dense gravel
material at the north side of the river (represented as TH #38-94) . Below the boulder
stratum in the same test hole location, there occurred varying sandy gravel and
gravelly sand stratums of approximately 1 meter thickness. Auger action indicated

possible cobble presence in the gravel stratums.

The surficial soils on the south side of the river (represented as TH #39-94) were
composed of silty sand to 0.7 meters followed by gravelly sand, trace of silt to the
boulder stratum at 1.5 meters. Below the boulder stratum, the soil consisted of a
poorly graded coarse grained sand. This material varied little in its composition from

its initial occurrence at 2.7 meters to the end of the test hole at 16.8 meters.

Free water occurred at and below the boulder stratum in all test holes that
progressed to this depth. Given that TH #38-94 was drilled directly adjacent to the
Nordenskiold River (refer to Site Sketch and Photo Sheet in Appendix "A'"), it was
unusual to encounter free water at a depth of 4.3 meters. Further, the sand
stratums underlying the boulder layer at both deep test holes (TH #38-94 and TH
#39-94, respectively) appeared to be under a pore water pressure in excess of
hydrostatic conditions. This was noted as the sand rose inside the hollow stem casing
during the preparation of the SPT sampler. In order to perform the SPT test, the

water level in the test hole was maintained above the piezometric level in the sand by
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introducing a constant "Slug" in the test hole. By injecting water into the test hole
in this fashion, the static groundwater level may not be higher than that observed

in the test hole locations at the time of the investigation.

The Standard Penetration Tests (SPT) were performed in TH #35-94, TH #36-94, and
TH #38-94. The surficial sandy gravel and gravelly sand occurring above the
boulder stratum appeared to have high resistance to SPT sampler penetration with
"N" values in excess of 100 blows per 300 millimetres. The poorly graded sand
material below the boulder layer had SPT "N" values in the range of 12 to 33 blows
per 300 millimetres advance. These results are variable and not deemed sufficient

for pile shaft resistance development.

5.0 INTERPRETATION OF DATA

In order to offer recommendations for various bridge foundation options,

interpretations of the geotechnical conditions are required. Those foundation options
which we have identified are:

A) Spread Footing/Shallow Raft Foundation
B) End Bearing Pier Foundation
C) Deep Pile Foundation

The deep pile foundation would involve supporting the bridge with driven piles
which extend into the underlying sand and sandy gravel stratums. It is not believed
that this would be possible due to the likely obstruction of the dense boulder
stratum. Further, the poorly graded sand material on the south side of the river
appeared to have variable resistance to SPT penetration. With no deep end bearing
stratum within 16.8 metres, it appears that deep piles are not suited for the soil

conditions of this study area.

It may be possible to found the bridge on a shallow pier system which would be end
bearing on the dense boulder stratum. This stratum is dipping to the north with the
maximum depth at approximately 4.2 metres below the existing road level (note that
the top of TH #38-94 was approximately 1.0 metre below the road elevation at the
north side of the bridge). However, given that such stratums may be discontinuous
both in composition and in thickness, the allowable load for the piers would be

limited.
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The spread footing or shallow raft foundation could be integrated into the existing
sandy gravel and gravelly sand surficial soil stratums occurring at the north and
south sides, respectively. The surficial soil was well graded, medium dense, and well

suited for a footing foundation system.

6.0 RECOMMENDATIONS

Following the above analyses, it appears that the footing foundation system is the

most appropriate option for bridge foundation design. The following recommendations

are base on this system.

1. The proposed bridge may be founded on a spread footing or "raft"
system placed at a depth of at least 2.0 metres. This depth is measured from
the contact surface of the footing to the final ground elevation and is
purposed to provide frost protection for the isolated exterior footing.

2. Allowable soil bearing values should not exceed 250 kilopascals for the
footing placed within the underlying sandy gravel or gravelly sand stratums.
This figure includes the total of all live and dead loads. Again, this value is
given assuming the above quoted 2.0 metre depth of backfill.

3. The surficial silty sand or sandy silt material above the gravelly sand

on the south side of the bridge must be removed prior to footing placement.
The footing excavation should be inspected by J.R. Paine & Associates Ltd.
personnel to ensure that the footing system is founded on the appropriate soil
stratum as consistent with our geotechnical investigation.

4. The footings must be placed on undisturbed native material only. No
loose, disturbed, remoulded or slough material should be allowed to remain in
the open footing excavations. Hand cleaning is advised if an acceptable
surface cannot be prepared by mechanical equipment.

5. The head slope must not exceed a 2:1 (horizontal : vertical) grade, with the
recommended 2 metre cover {(both lateral and vertical) maintained. If this is
not possible, a restraining structure such as a cantilever or counterfort must
be integrated into the footing system.

6. The slope adjacent to the river should be safeguarded from erosion by
placing rip-rap or taking similar protective measures.

7. Itis believed that consolidation settlement will not occur due to the absence

of fine grained soils. However, immediate settlement in the order of 20
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millimetres may occur under the loading conditions described above.
8. Although free water occurred at depths of 3 to 4 metres below the existing
ground surface, water migration may occur to the river elevation. As such,

dewatering may be necessary in footing excavations during construction.

7.0 CONCLUSIONS

It appears that the study area is characteristic of an alluvial valley bottom deposit.

The variable sand, gravel, and boulder deposits indicate an active environment of

deposition possibly of glacial origin.

The existence of the dense boulder stratum precludes the use of a deep pile system.
This boulder layer may be utilized for an end bearing pier system, however,

allowable loads may be limited due to probable inconsistencies of the stratum.

This site appears to be best suited for a spread footing/raft foundation system as
outlined in our "6.0 Recommendations" chapter. The footing system must be founded

within the existing well graded gravel or sand stratums.

CLOSURE

This report has been prepared for the exclusive and confidential use of the
Government of Yukon and applies only to the geotechnical investigation described
above. The recommendations given are based on the subsurface soil conditions
encountered during test excavations, current construction techniques and generally
accepted engineering practices. No other warrantee, expressed or implied, is used.
Due to geological randomness of many soil formations, no interpolations of soil
conditions between test holes have been made or implied. Soil conditions are known
only at the test hole locations. Should other soils be encountered during construction
or other information pertinent to the foundation become available, the

recommendation may be altered or modified in writing by the undersigned.
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We trust the above is satisfactory for your purpose. However, should any questions

or comments arise, please feel free to contact the undersigned
\géggm Wil
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Photo 1
¢looking north from bridge at TH#36-94
ennote abandoned bldg in background

Photo 2
¢looking southeast at TH#38-94
ennote river, power pole
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Table 1.1 Unified Soil Classification System (adapted from U.S. Army Corps of
Engineers, 1953)

o Group . Field identification ’
Major division symbol Typical name procedure Laboratory classification procedure {see Fig. 1,13}
v p : Wide range in grain sizes -
Clean GWwW i\i\:ﬁﬁfg:‘i‘d;(é}'gmvcbsand mixtures, and substantial amounts of Cu ﬁ“*mf" >4
gg“';‘:'sv {;l{ﬂ\;eis s intermediate particle sizes Ce= 1< D5a/Dyo Do < 3
itle
than or no Predominantly onesize ora H i
half of fines) Gp Poorly praded gravels or gravelsand 0 0P 0 Determine Not meeting all
| ¢ range of sizes with some 4 X
!C_‘_Oiﬁgn mixtures, little or no fines intermediate sizes missing ‘.’fifﬁ}’f{i,gﬁf,fd gradation requirements for GW
lurger Gravel ; Nonplastic fines or fines with Fom grain-size Auerberg Bmits | Anove A |
Coarse- than i e GM Silty f““?-«, ; tow plasticity (for identifica- curve: depending on below A line with 4 < Pl <7
gruined no. 4 fines gravel-sand-siit mixtures tion procedures see ML) percentuge of fines or Pl<4 are borderling
soils, sieve {appreciable - %mencm 235“?26 cases requiring
! B an no. 200 siev i
more sz amount G Clayey gravels, Plastic fines {for identifi- sizdcn) goars:- ¢ Ab‘“.'bﬁ{ Himits | use of dual
mi;‘nr of fines} GC gravel-sand-clay mixtures cation procedures sce TL} graincddsmts are ii&V%I ;r_})e symbols
tena - - — classifie
lnn‘r‘g;?)] Cres ] Well-graded sands, gravelly sands Wide range in grain size and as follows: C, = Dgo/Dyo > 6
o Sand Jean SW fitle Groo fnee & ¥ sands, substansial amounts of all . Py e
o, 260 m“n“r‘cs’ ?ﬁ:‘ﬁ; intermediate particle sizes Less 1ha(g\\5/"icp Sw sp e= 1< D3/DiaDep < 3
sigve than or na Predorinantly one size or a Morcu_th::n jaet 7" i
size haif of fines) sp Poorly-graded sands or gravelly sands, [ 7= F0atel YO0 e Not meeting alf
! ? ge of sizes with some = GM, GC, SM, 5C .
?;)_Z?C little or no fines intermediate sizes missing 5125 1 gradution requirements for SW
aciion 3
— - = borderline cases P
smafier Sands R Nonplastic fines or fines with i Atterberg limits :
than with M Silty sands, sand-silt mixtures tow plasticity {for indentifica- :ﬁgl;lg?fbﬁg of helow A%mc :‘ng‘f? ;:{xc( s
no. 4 fines tion procedores see ML) or Pl <4 are bordariine
sieve {appreciable o cases requirin
size amount s o , Plastic fines (for indentifi- Ag'e,'bcA‘ Nimits |0 ofd?m! &
of fines) ayey sands, sand-clay mixtures cation procedures see CL) i‘if’h“%, >"1,° symbols
Identification procedures on fraction smaller than no. 40 sieve size
Dry strength L Dilatancy Toughness
{erushing characteristics) {reaction to shaking) {consistency near PLY
Inorganic silts and very fine sands, * R
ML rock flour, silty or clayey fine sands None to shight Quick to slow None
or clayey silts with slight plasticity
X Silt bl inorganic clays of low to medium ) . .
Fine- ﬁ:]usiél?imcunis.iu CL plasiicity, gravelly clays, sandy clays, Medium to high None to very slow Medium
3’?’1‘”5‘1 silty clays, lean clays - :
soils, -
more " Organic siltsand : ; : i
;mpar oL ‘organice silty clays of low plasticity Slight to mediur Slow Stight
?\r:.:?,rcafi Inorganic silts, micaceous or . . i H
il MH diatomaceous fine sandy or silty soils,  Slight to medium Slow to none Stight to medium
o, 200 elastic silts .
sieve Silts and clays Irorpanic clays of high plasticit
; Silts and clays, reanic clays of hi asticity, : i
size fiquid fimit 5 50 CH it chays ¥s Enp ¥ High to very high None None
O | Oganicclaysof medium o Medium to igh None o verysow St to medi
Highly organic soils Pt Peat and Readily identified by color, odor, spongy fee!, and frequently by fibrous texture

other highly organic soils

{see notes on p. 28)



Y1G, Transpartation Enginesring Branch

Freegold Road Access Routes

BOREHOLE Ne: THE2-94

Ibex Contracting Ltd.

Sta 24110 Left (approximate)

Project No: 8002-232

C.M.E Truck Mounted Drill

13m Offset Left of C.L /Adjacent River

ELEVATION: 0.000 (m)

SAMPLE TYPE  [Rluse

[ Lost

AUGER =FTT}

(] spr

[T core

alouiDm allAife
= P 1020 30 4 040 B0 8 = =
=~ PLASTIC ASiTA @
~ E W= SOILS DESCRIPTION w0 05 0 40 B0 8 o |
g ol BN @ Bl =
& = % w3 PLASTIC MC Lauip 0 40 60 80 g %
o = [ ® ! ©CRAELS &
0 20 30 4 | 20 40 5 8
00 -sand, fine grained, trace of silt, oo bt 1SP-SMsesef 00
\ damp, loose, light-brawn o
¢ 9
i 0.15M 3%«
4
iy
-0 X5 -sandy gravel, some silt, fine to medium 10
grained sand sizes, medium dense, domp, 843
\quht—brown [ .
- 1.20M -
Z 6 -sity gravelly sand, fine to mediumn
grained sand sizes, clean coarser grained ;
2.0 gond lenses @ 1.85m to 75mm in thickness, |-fi- R0
medium dense, damp, brown -
____________________ 2750 e
~3.0 *note:(cobble and boulder layer to 1.50m se 30
4 7 in depth) 44
-sandy gravel, trace of silt, medium to Y
- coarse grained sand sizes, clean course N
grained sand lenses to 15mm throughout, 84
dense, damp, grey—brown oy o
—4.0 o 4.
"""""""""""""""" £100 :“A“
. a4
snote:{easier drilling possibly due to AR
B water rigration) X3
> 8 —sandy gravel, trace of silt, fine to ey
medium grained sand sizes, medium dense, QAAQQ
~5.0 moist, brown saq 20
A 6:
LR
W-CMad
: i
449
a4
Iy
~6.0 o ‘M{S.O
> 9 -sandy gravel, trace of silt, fine to 84
; ; . ; 449
medium grained sand sizes, medium dense, 4449
B moist, brown AV
443
a4d
744
70 NS ae4 7.0
I
\i AOQ
a
L b s i A
> 10 -sandy gravel, fine to medium grained sand | : & | B L ENN
80 sizes, medium dense, moist, brown A A &8 a0
J R P AINE & ASSOCI ATES LOGGED BY: MJK COMPLETION DEPFTH: 109 m
b REVIEWED BY: WCK/MJK COMPLETE: 94/10/18
Edmonton, Alberta Fig. No: 1 Page 1 of 2




YTG, Transportation Engineering Branch Freeqold Road Access Routes BOREHOLE No: TH#2-94
lbex Contracting Lid. Sto 2+110 Left (approximate) Project No: 8002-232
CME. Truck Mounted Drill 13m Offset Left of C.L /Adjacent River ELEVATION: 0.000 {m)
SAMPLE TYPE  [RRiTuse [/ st DX AUGER = BuLk ([} spr [T core
mlUlm aCliVe
E\Eo 020 3 4 M 40 60 8O = =
Z |~ PLAGTIC ASIT D
£7Z =] SOILS DESCRIPTION 0 TR e | w o w o2 T
E T m AN m Sle| &
o = % w PLASTIC M.C. LIQUID 70 40 80 80 g %
Sl b ! ® 4 S CRAELS »
1020 30 40 70 40 50 80
80 a4l 80
H A
4
4
_ AR
A
—-9.0 - 9.0
> 11 ~gravelly sand to sandy gravel, fine to
medium grained sand sizes, medium dense, ]
i moist, brown
(possible bad sample due to auger action)
~10.0 -10.0
< 12 -sandy gravel, trace of silt, fine to
110 medium groined sand sizes, medium dense, | L 11.0
moist, brown
End of hole @ 10.85M
12, - 12,0
120 Notes:
15t Refusal @ 2.75m, moved ahead 1 melre.
B 2nd Refusal @ 2.90m, moved ahead 1 metre. ]
The auger action changed around 4 metres,
possibly due water ingression.
-13.0 - 13.0
~14.0 - 140
~15.0 - 15.0
180 180
LOGGED BY: MJK COMPLETION DEPTH: 109 m
J‘ R PAINE & ASSOCIATES REVIEWED BY: WCK /MJK COMPLETE: 94/10/18
Edmonton, Alberta Fig. No: 1 Page 2 of 2




Peroent Finer Than

SCREEN ANALYSIS

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Atfiliate of J. R. Palne A Associales Lid,

3051 Parsons Road, Edmonton, Alberta T6N 1C8

- Client: ¥TG, Transportation Engineering
Samplo; g Deptiy D5t VO e Project: Freegold Road Access Routes
Location: Made by: .. ME&GV_ Job No.: 8002-232

TH # 2- S+ Ck'd by: Date: _1994/10/21 to 27
Siowvo Sive ol Oprening wWeight Total Wt Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 63.0 a
50,000 50.0
40000 1 400 L K
25000 P50 Qw2
20.0 Aoz
125 e
10.000 100 5.z
5,000 5.0 e 2
2500 2.5 52
SN 2151 S S DU 1 HNE S
800 _..08eg 402,
630 0.630 e ®
315 0.315 a5
250 0.250 Pl
w0 | 0160 =
80 0.080 1272
Cescription of Sample Method of Preparation Dry Washed X
Remarks :
‘zm\f\m {oranc) (some. Hl Moisture: *~ .
o)l 1 Gravel: =, %

e e - Sand: My O e B
Tune of Swwving Min 15 . ; [ Silt: L2 e -
- 6350 40 05RO 1442510 £000 2000 1250 BOD €30 400 250 160 1

L IR L T LU
:*,J o o PO PR ——— R — S
S.:J SR S— PRGN [V SEUEIURS R \ P
;’Q a0 - _— oo e e - S —— o \ g—

ORI SO — — <y e

BQ e e o | e o e o e —

3 Q‘\ [ SRR SR SRURORIPIORE SHUUDUE SO . —
N n B x\\

Lo T E SR I PR SE——— SV P S e B —

- —_ <] o

30 o ———— _— - S NI DO — S s o Jo—

FRCTEEENPIIN SRR S e oo S SO J— \\ —

e i JUSR— S s e s
SRR SR ST S S S - JE— \ —
1‘ ,,,,,,,,,,, U SUNDUNUE SEVURUE SN RN S — o S—
100 10 Gramn Size - mm 1.0 0.1




Porcent Finer Than

SCREEN ANALYSIS

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Affiliate of J. R. Palno 8 Associalos Lid.

3051 Parsons Road, Edmonton, Alberta TE6N 1C8

Client: XIG, Transportation Engineering.

Sample: o Depth: 152 - 1 ePhern Project: Exeegold Road Access Routes
Location: Made by: _ MK&GV_ Job No.: 8002-232
TH # 7-94 CKd by: Date: _1994/10/21 to 27
Siove Size of Opening Weight Total Wt. Percent % Finer Than
Na. MM Relained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 £3.0 :
50,000 50.0 Vo 0
e AG000 LAQD (=t e
phov0 L 0 225
20,000 200 50
12.500 125 LG
e ADB00 RACES ot
5,000 5.0 FOS
2500 2.5 2,
1250 | 125 52
Beo b o800 MDY
530 0630 He 2
315 0.315 A5
250 0.250 P
160 0,160 234
80 0.080 [
Description of Sample tethod of Preparation Dry Washed X
Remarks -
5‘“\% ety Saed Moisture: &% “4
RSO Gravel: 39 {
Sand: AL e
Time of Sioving aMin 150 - Silt: V5.2 % . -
LS BELC A T M IAS] 1417 510 B3 2000 1250 800 &30 400 250 1650 £3
100
LU L] L ] L
(ST E—— S— P S — S -
C}‘Q ,,,,,,, — \i DR UVE SO S UUIUUIE. SUNIUNIIS SRR SANIRIU SN SNSIIIITINE SN SUSTIOUIUIE S—
e@ S— VSV Sp— SU— SO S — \\.\::N. .
BO e e foe o o \ —
O T T e e B et Bt e B — \\ —
40 o B DU S B S . I i e
- — . — o, .
S Q P—— — S NI S JUNS S B— R \ S
RN DU e - _— <] e
20 - — - :
~ B




Percont Finer Than

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Afliliste of J. R. Pains & Associates Lid.

3051 Parsons Road, Edmonton, Alberta T8N 1C8

ciient: XTG, Transportation Engineering

Sample: + Depth: 205 3. 20 Project: Freegold Road Access Routes
Location: Made by; . MKEGV JobNo. .. 8002-232
TH # 2-“v Ck'd by: Date: _1994/10/21 to 27
Siove Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than ging Finer Than Basis Orig. Sample
63,000 63.0 3
50,000 50.0 Yo
40,000 40,0 el ?:»
25,000 25.0 A2
20,000 200 =
12,500 125 Sk
10.000 10.0 . a4y ¢
5,000 5.0 \L{ .
2500 2.5 25O
1,250 1.25 Z’ict
800 08B0 2073
630 0.630 o4
315 0.315 2O
250 0.250 Ho B
R LS N D <A Lo 7
80 $.080 =1
Description ¢f Sample Method ot Preparation Dry Washed X
- : Remarks
I~ 300k (ocacd tcace, o o4 Moisture: ¢3 9
s 1 Gravel: o O 9.
! Sand: 7y YL,
Time of Sioving pAiny, 15 i . . Silt: 74 ﬁfo -
100 G380 2000 1250 800 630 A0 hG 160 63
v 1
L l IR LLE L]
a0 - - -
ED st s, P [—
70 — -
60 | —
50 JUSURSVSSN Fv—" e
30 | — - ~—] — -
. el R R Rl Bl st - "}"W::NM M:; _
R R T I R O — o T M

Giain Size - mm

1.0




SCREEN ANALYSIS

An Alffiliste of J. R. Paine & Associates Lid.

3051 Parsons Road, Edmonton, Alberta T6N 1C8

HOGGAN ENGINEERING & TESTING (1980) LTD.

Percent Finer Than

Client: XIG, Transporitation Engineering
Sampio: 2 Depth: 5% - =437 project; Freegold Road Access Routes
Location Made by; . _MKEGV_Job No.: 8002-232
TH #2945 Ck'd by: Date: _1994/10/21 to 27
Siove Size of Opening - Weight Total Wt Percent % Finer Than
No. B MM Retained gms Finer Than gins Finer Than Basis Orig. Sample
53,000 B3.0 3
50,000 50.0 e O
40,000 40,0 To.
25 000 26.0 S, 1
20,000 200 b e
12,500 12.5 e
10,000 10.0 e
5.000 50 G
2500 2.5 Bl
1250 | 125 26l
e OG LOBO0 22l
630 0630 703
315 0.315 o
250 0.250 Y2
LS IS D O 10 20
80 0.080 A0
Description of Sample ethod of Preparation Dry Washed X
i . ‘ Remarks
“redy {ora ace o oM | Moisture: =1
RN i Gravel: Si,,72% 9
S B Sand: M %
Tiune Of S 1) i 15 I B Silt: 5«?;:} OEC’ e -
100 63 HD O 2 20 191 0 000 2000 1250 800 B30 AGO 250 1060 £3
LI 1 L NN LTI
) e § e '\ e U o e
e Y i SN USRS ) B -
[RUNVSIEENI S S e s — I J— JO— N
70— S DR SV D 5\3? —
GD [ESSUNI. SNV e [O— i } e § i ,,,:\ .
56\ SUSIUUNURIIIUNIS SR SOOI SIS SUNREUEE S JEe— NI E— —
40 [EO—— SN SR SV SRIPS SN RO \ JR— N
30 OSSNSO J— et SUUVURE ISP W \ J— S
o0 e -
\\ 7y PR — S SUSFURUIINS S SN SUTE DU ST SOV SIS IONUUUUNUNIUUTIE S~ SN SN
T | S . -
R HERE NN L] L [T
100 10 Grain Size - mm 1.0 01




it Finer Than

ree

3

SCREEN ANALYSIS

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Affiliate of J. R. Palne 8 Associates Lid,

3051 Parsons Road, Edmonton, Alberla T6N 1C8

Client: YIG, Transportation Engineering

Sample: 9 Depth o do -lo 25 project: Freegold Road Access Routes. S
Location: Made by: __ MK&GV _ Job No.: 8002-232

TH # 29

Ck'd by: Date: _1994/10/21 to 27

Siove Size of Opening Weight Total Wt Percent % Finer Than
No, MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
£3.000 G3.0 3
50,000 50.0 . Vs
A0.000 A40.0 Qe 2
R o RS . 2
0000 200 e e
12,500 125 Y
10000 | 100 (5
5,000 ) 5.0 Oy
2500 2.5 e
_teso |l res heha
800 o D800 2l
630 0.530 3%
315 0.315 Hie
250 0.250 AR P
160 0160 6.5
80 0.080 5
Description of Sample Method of Preparalion Dry Washed X
1 Remarks
fvedh omaad) Yrace o 5 Ul ! Moisture: 9.+\ “
oW -lot § Gravel: o> e
) ) Sand: a7 9
Trve of Bieving Min. . 15 _ ‘ e Silt: 5% %o —
63 500 A AT ¢ 1112510 LO00 2000 1250 800 630 400 250 160 53
100

L] Ly L]

a0 S— s e

.,
5 7%”'-%
to T pmemeem—_ M""'*'{:
70 | | o o | e

50 e e — — < ——
QUG S N S J— &%\i\\.

ETe N — —t e | e § i - e e —

. _ N - -

SQ (RSN S S PN — JR— J— - T —

S — S— - JFU—— s F—— S— N“’ et s

0 _ — U wﬁ%%“*"w..ﬂ;;:,: —

S U TSR SNSRI S S - e - o

1{3 et e J—— e e N o > [
[ . g

L] | RRRR N LI L] L] LT
100 10 Gramn Size - mm 1.0 01




Porcent Finer Than

SCREEN ANALYSIS

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Alfilisto of J. R, Paine & Associates Lid.

3051 Parsons Road, Edmonton, Alberta T6N 1C8

- Client; XTG. Trapsportation Engineering
Sample: O Depthy _Thot - TE R Project: Freegold Road Access Routes =~
Location: . Made by: .. MK&GV JobNo. .. 8002-232
TH # 7-94 Ck'd by: Date: _1994/10/21 to 27
Siove Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 63.0 3
50,000 50.0
e noon 40.0 Vo O
25,000 250 Oy e,
20,000 20.0 A5 e
12,500 125 L M
10,000 10.0 (SN
5,000 5.0 A
2500 2.5 RERs)
250 125 22O
H00 0BOY 2%
630 0630 T
315 0.315 205
250 0.250 197
160 0.160 OO
80 0.080 !
Description of Sample Method of Preparation Dry Washed X
Remarks . -
LA S —ul) Moisture: 9% “k
! Gravel: L 2
Timoe of Sioving BN, L ,,,15“, e . Silt: 9 Qs 621 e
0o 63 L0 40 752G 12510 SO0 2000 1250 BOO €30 a0 250 160 £3
180 7
L] 1 P LTI L] LT
a0 - #’.\* . N . - -
SN SN SRR S 5“3{. N SO e
80 PSSR SN SN SU———— v:; < PO Sv— [
;‘Q [ e b e § e N — W\ - S
T N — -1
GO TONSNURURINURE SVEIER o— [N U JNI—— DU S — PO
50 b o o \\ —
A R o \.\%
;:O T I Tttt - T—— e g omm— T
\
IO T R pa— e b e — —_— e -
SN IS DU D I N S i
s S — S - .
- - R P, _—
L 1 HEEERE L L] RN

Grgin Size - mm

1.0




ner Than

Fercent Fi

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Affiliate of J, A. Paine & Associates Lid,

SCREEN ANALYSIS

3051 Parsons Road, Edmonton, Alberta TE6N 1C8

Client: XIG, Transportation Engineering
Sample: i1 Depti P e B P Project: Freegold Road Access Routes
Location: Made by: . MK&GV _Job No.: 8002232

TH # 2-94 Ck'd by: Date: _1394/10/21 to 27
Siove Size of Qpening Weight Total Wt. Percent % Finer Than
Nao. MM Retained gms Finer Than grns Finer Than Basis Orig. Sample
63.000 63.0 3
50,000 50.0
30000 40.0 VO O

25,000 25.0 SR

20.000 20.0 <3\

12,500 125 RS

10.000 10.0 A7

5.000 5.0 B, P

2500 2.5 e, 5

1.250 ._125 A
800 080 NB
G630 0.630 AL
315 0.315 ZieM
250 0.250 IR
160 _....0160 IREw!
80 0.080 B0
Description of Sample Method of Preparation Dry Washed X
. - Remarks
orawd 2\3 ey i“}:rf{\.{f o ot Moisture: & (., %Y
I WO RS1 \ Gravel: Q1R Yo
Sand: A
Timoe of Sieving | Min._.___ 15 ! Silt: . C %o —
i 683 80 40 7520 1412510 5000 2000 1250 800 630 400 250 160 63
co T

LLL l\ RN IR LU

a0 S e e - [ — R .
MMMMMMMMMM N -
LO SN S S \ 3 e J—
e N DR BN ”}\ I — o
TO | - e JRUSVR — . I’x\ —
S B I SR N T N
GO ,,,,,, RUVUUGS RN (NN _— — - s i
TR LS USRI S SIS S DRSNS B S \ PR
‘;C\ (RN (USRI S S WU DURDRNIIUNY JUIS S PR
9t o =
J [SVIVON S S J— [P [ J—
SUNETUURUNIN SRR SN SNSRI DU S — M\ J—
"\‘\"] s P it \N -
“ :} SNUUHUNRPNROS STRUU S . . S —— — T~
e r

10 Grain Size -~ mm 1.0 01




Parcent Finer Than

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Adtiliate of J. R. Paine & Associates Lid.

SCREEN ANALYSIS 3051 Parsons Road, Edmonton, Alberta TBN 1C8
Client: XTG, Transportation Engineering
Sample: 12 Depth: 0%~ 0 B2 e project: Freegold Road Access Routes
Location: Made by, __ _MK&GV  job No.: 8002232
TH # 2‘(”1“1 Ck'd by: Date: 1994/10/21 to 27
Siove Size of Opening . Weight Total Wt.  Percent % Finer Than
N, MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
63.000 63.0 :
50,000 50.0 oy O
L AG000  r 400 Fk e
) 5.0 231
20.0 - 11
12,500 125 ’ 5 5
10,000 ; 10.0 e
5,000 5.0 S0
2500 2.5 TS
1,250 1.25 25
800 0800 IR
630 0.630 295
315 0.315 s
250 0.250 22 o
- 160 01060 o L3
80 0.080 R4
Description of Sample Method of Preparation Dry Washed X
i _ I Remarks .
M‘\}!Wﬂg Y ;—‘ G § e b Moisture: ’?ff <
M B TN S 5 A | Gravel: SOy oy
I l Sand: Y32 %
Tine of Sioving . Min, . .15 s Silt: 2. 6’3’0 ,,,,, -
- €3 50 40 2520 1412510 5000 2000 1250 800 830 400 250 180 63
100 3
RN L] LD ] LU
ATA I e e ’\ NS B RS BN I . USSR S — J— S
e e e B e - e
oI IO N . - —
i O TTT— R S e R “\k\;"“ - R
L TN
OIS T E DRSS SN SUNS ISP PR PN P U I
50 e o e f e b e | e —
T J Trmmm— — S SRUNUD SUVINIS SRUNUNT DU S \\ J—
N - — e — —
33 [ERRISIURIINI, QU — J—— . . J— — \x S—
O S— — P ————— - S— peu— e— M e
k
Y o — ’\“‘*a.&%
Q\:\ A SR SNSRI SR N — SO
o i
L & LT LU L] LTI

Grain Size - mm 1.0 o1




YTG, Transportation Engineering Branch

Freegold Road Access Routes

BOREHOLE No: THE3-94

Ibex Contracting Ltd.

Sta 14975 {approximately)

Project No: 8002-232

CME Truck Mounted Dril

15 metres East of Bridge

ELEVATION: 0.000 (m)

SAMPLE TYPE  [RITUBE ost <] AUGER = BuLk ] ser (] core
BLUDe @ ClAY &
a=E ST “ U — gl
; i S g SOILS DESCRIPTION 10 20 30 40 20 40 80 86 % >§_ ;
EIRE|E BSAND & ERE =
& o= % 75] PLASTIC W.C. LIGUID 290 40 80 80 = B
= 5© ‘ ° | SGRAELS @ =
1020 3 4 20 40 60 80
0.0 -sandy gravel, trace to some silt, fine to o DT T W-CMas ] OO
medium grained sand sizes, medium dense,
3 X 13 damp, brown
0.15M
Lo X 14 ~sandy silt, fine grained sand sizes, 50mm
volcanic ash lense @ the interface with
the silty sand stratum, firm, damp,
- grey—brown
X 15 1.05M
~silty sand, fine to medium grained with
2.0 X coarser oxidized lenses throughout, firm,
damp, qrey—-brown
1.70M
- 3.0
-sandy gravel, trace of silt, fine to
medium grained sand sizes, dense, damp,
- grey—brown
shard drilling @ 3.35m
—4.0 a , .
—lost sample due to cuger action.
End of Hole @ 4.10M
20 Notes:
1st Refusal @ 3.50m, moved chead 1 metre.
R 2nd Refusol @ 4.10m, moved chead 1 metre,
~6.0
~ 7.0
8.0 8.0

J. R. PAINE & ASSOCIATES

Edmonton, Alberta

TTLOGGED BY: MK

[COMPLETION DEPTH: 4.1 m

REVIEWED BY: WCK/MJK

COMPLETE: 94/10/19

Fig. No: 2

Page 1 of 1




HOGGAN ENGINEERING & TESTING ( 1980) LTD.

An Affillate of J. R, Palne & Associales Lid.

SCREEN ANALYSIS 3051 Parsons Road, Edmonton, Alberta T6N 1C8
, , Client: XIG, Transportation Engineering
Samplo: = Depth: _ 0P~ 10O Project: Ereegold Road Access Routes
Location: Made by: _ MK&GY _ job No.: 8002-232
TH # -9 Ck'd by: Date: 1994/10/21 to 27
Sieve Size of Opening - Weight Total Wt Percent % Finer Than
NG, M 1 Retained gms Finer Than gins Finer Than Basis Orig. Sample
63.000 63.0 a
50,000 50.0
_A0.000 40.0
25,000 250
20,000 20.0
_ABseo o op 125
ERISASIE o £5.03
5,000 5.0 . Q‘t’z :
2500 2.5 98 9
250 1.25 9=
\zm ~osBoe Qe
630 0.630 )
315 0.315 ~ A
250 0.250 - QA
160 0.160 20 Q
80 0.080 BEN-
Description of Sample Method of Preparation Dry Washed X
- 5 Remarks )
Tonda ik ML Moisture: 72y ©f,
' ' Gravel: oy o
- ! Sand: 22 @k
Time of Stoving ) Moo, A5 ‘ . Silt: s {?f > S
100 G350 40 o570 14125110 L0 2000 1250 BOO 620 400 250 160 63
LLL RN — L T T
TR R R e e b N S R . o i
N _
QU [RA—G P— [— S S \T« p—
3
70 | R R e Rt B —
3% NN A I —
C) VISR SN S eoemwim s} sos [RURUR DU S J—
1@ [EA— N S SR S — S N J— P
—1
L EREN N LLLHI ] L] LT

$00 10 Giain Size - mm 1.0 01




HOGGAN ENGINEERING & TESTING (1980) LTD.

An Allilisto of J. H. Palne 8 Associales Lid.

SCREEN ANALYSIS 3051 Parsons Road, Edmonton, Alberta T6N 1C8B

Client: XTG, Transportation Engineering
Sampler S pepte LB e project: Freegold Road Access Routes
Location: Made by: . MK&GV_ job No.: 8002-232

TH # 94 Ckd by: Date: _1994/10/21 to 27

Stove Size of Opening Weight Total Wt. Percent % Finer Than
No, M . Hetained gms Finer Than gins Finer Than Basis Orig. Sample
63.000 63.0 )
50,000 50.0
] 40.0

(S N R Y S
0,000 20.0
12,500 , 129
10,000 JISAY

5,004 o0
2500 2.5

1250

\oC O
G in
‘o
A5 B
1.25 Gz vy

. 15, %
_woo b O B0 , Gy 3

630 0630 a9
315 0.315 273 4
250 0.250 RS
LAEO 0160 33
80 0.080 17

Description of Sample

=
I Method of Preparation Dry Washed X
‘ e i 1emarks -
‘f\..\he; “medh AT Moisture: 121 “Je

' ’ Gravel: Oy T

| Sand: VI R e,
Time of Sieving Mino . A5 i B Silte: f@fi} “rs

530 50 a0 25 0 12510 SO0 2000 1250 800 620 A0 pails} 1650 ]

1] 1 e e 1
Sl I o s = I
a0 e | b AN _
P B ‘ N ‘,
S - R —
L A s et S Bt el B S Y -
T8 e e A - ) —

R AN R

Gramm Size - mm 1.0 [S38]




Foercent Finer Than

ST | 55

SCREEN ANALYSIS

e Dty

Location:

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Alliliate of J. R, Paine 8 Associates Ltd.

Ao - h 2

3051 Parsons Road, Edmonion, Alberta T6N 1C8

Client: XTG, Transporitation Engipeering

TH # %-94

Project: Freegold Ro s Routes

Made by: .. MK&GV  Jop No.: 8002232

CK'd by: Date- _1994/10/21 to 27
Size of Opening Weight Total Wt Percent % Finer Than

MM Helained gms Finer Than gins Finer Than Basis Ong. Sample
63.0 3
500 Vo 2
400 23.c
250 R[]
20.0 o4
12,500 125 WA
10,000 10.0 R
5 000 50 N
2500 2.5 Sy
1.250 125 5%
800 0800 AN
630 0.630 (Nl
315 0.315 A
250 0.25 ‘

UL IR L

80

0.080 b
Description of Sample § Method of Preparation Dry Washed X
| Remarks
e bravdt deae. o 0l ‘ Moisture: 2.5 ©
() = (oM | Gravel: ©u%, <L,
I o o | Sand: M9 Y%
Time of Sieving Mino. . 15 K e Silt: L3 Clo -
100 €3 80 4An 2800 14175 10 5000 20043 1250 8OO 630 4030 750 160 €3
&} & i
LLLE N LD LD ] L
a0 . ; \\N — B . J— e
e | e | e \_Mi}%{ BN NSNS DR S
SQ JUNUNIVOUENNINNS SUNNS S ’\\7._ S U ——
— ‘j\\w [ P R i -
70 e o fee | = N _
'E(\} PRE—— — rmvion § noemmsmmsss s § s, § s, S —
e B I NG _ -
T e R S B e et B — —
P O O I R T~ _
o -~ P — \\\“ p— —
S,:) WWWWWWWWW [N GNP RSR———— IR —— I \ O
_ AR _ i _ _
13 """""""" . ;; — B R o "‘u\ h‘.
LTI l BRRREEN L Ll IERIID

Grain Size - mm




YTG, Transpartation Engineering Branch

Freegold Road Access Routes

BOREHOLE No: TH#35-94

ibex Contracting, CME 750 Truck Mounted

Nordenskiold Bridge Areq ~ see gttached

Project No; 8002-232

Drill Rig utilizing hollow stem augers

site sketch for focation

ELEVATION: 0.000 (m)

SAMPLE TYPE  [Rluse L/ Jwost AUGER = BuLK HIEZ (1] core
mLQUD® aClive
—_ s ; 020 30 40 040 B0 60 = =
E/ ~ i = SOILS DESCRIPTLON 10 Azg&gﬂgg; an 0 ng]LTsAQ 80 [ G:ZD -
= e =D ==
5 = PLASTIC  MC. Liauin 90 40 60 80 = oy
= H| e ? ° ‘ *CRAELS @ =
1020 3 4 040 60 80
0.0 ORGANICS s e ey 2700
DX 140 —qrass cover, shrubs i e = SM. [ Ghb
" 0.15m L el
GRAVELLY SILTY SAND e
—wet (due to precipitation), brown, rich o
1o in arganics, rounded gravels { Lo
' 0.3m
GRAVELLY SAND e
B ~trace silt, fine to coarse grained sand P SW ool
j’}_ 1411120 brawn, dry, medium dense, oxidation, ::::
gravel both rounded and ongular e
20 NOTE: driling actien indicates that lag
‘ cobbles begin at 1.2 metres cobT
- WOTE: very difficult drilling beains ©2.4m Al R
REFUSAL ©2.44 m
- 3.0 - 3.0
L40 L 4.0
~5.0 - 9.0
6.0 NOTE: 6.0
—in order to achieve a deep test hale,
B the drili rig was roved 1 m north i
and drilling progressed with solid
stem augers as per TH#36-94
70 ~the SPT count gt 2.4 metres 100+ with L 70
) less than 150 mm advance ’
8.0 8.0

J. R. PAINE & ASSOCIATES

Edmonton, Alberta

TTLOGCED BY:- MB

[COMPLETION DEPTH: 3.7 m

REVIEWED BY: WCK

COMPLETE: 94/10/21

Fig. Ne:

Poge 1 of 1




SCREEN ANALYSIS

An Atliliate ot J. R. Paine & Associates Ltd.

3051 Parsons Road, Edmonton, Alberta T6N 1C8

HOGGAN ENGINEERING & TESTING (1980) LTD.

Client: _Y1G, Transportation Engineering

Project: Freegold Road Access Routes

Sample: __ {40 Depth:
Location: Made by: MB/RK __ job No.: __8002-232
TH # 35-94 Ck'd by: Date: ____1994/10/31 & 11/04
Siove Sire of Opening Weoight Total Wt, Percaent % Finaer Than
No. MM fletained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 63.0
50,000 50.0
40,000 40.0 1000
25,000 25.0 42.3
20,000 20.0 g4z 3
12,500 12.5 8445
10,000 10.0 75.0
5,000 50 750
2500 2.5 F3.H
1,250 1.25 708
80D 0.800 £5. 0
630 0.630 E5 6
400 0.400 544
315 0.315 53.4
160 0.160 778
80 0.080 N
Description of Sample . | Method of Preparation Dry Washed X
Graié g’s« $ijry, Sapd  Sri flomarks . o
Moisture: /8.0
Gravel: JY%. 9%
Sand: 7.8 s
Time of Sieving Min. 15 Silt: 178 s
100 63 50 4D 25 20 1412510 8000 2000 1250 BOO 630 400 250 160 63
v”
LLL l LI L L] LLL L
0 \\
VRO T LSS YNNG S SS— N - \\ —
. o o [
g
e e e B B e et B S — N
L: R SEUR DU B — —
= 50 e b - S \ —
= S S SN R P § . i
&)
SRV IR N T I HEN _ N
o
. B AN
30 N
20 —
10 o
100 10 Grain Size - mm 1.0 0.1




r Than
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Percent Fins

SCREEN ANALYSIS

14}

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Affiliate of J. R. Paine & Associates Lid.

3051 Parsons Road, Edmonton, Alberta TEN 1C8

Client:

YTG, Transportation Engineering

Sample: Deptit Project: Freeqold Road Access Routes
Location: Made by: MB/RK Job No.: __8002-232
TH # 25 -94 Ck'd by: Date: 1994/10/31 & 11/04
Sieve Size of Opening Weight Total Wt, Percent % Finer Than
No. MM ) Retained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 63.0
50,000 50.0
40,000 40.0 10¢. ¢
25,000 25.0 7h.
20,000 20.0 Ny
12,500 12.5 795
10,000 10.0 IERS
5,000 5.0 56.5
2500 2.5 HY.5
1,250 1.25 2y
800 0.800 294
630 0.630 260
400 0.400 19.9
315 0.315 7.4
160 0.160 g4
80 0.080 .7
Description of Sample : Method of Preparation Dry Washed mgg._._._..__.
Lrgen /‘{7 Jand Trice gr 57 YRy Remarks
Moisture:
Gravel :
) Sand:
Time of Sieving . Min. 15 Silt:
. 63 50 40 25 20 1412510 5000 2000 1250 BOO €30 400 250 160 63
L1 \ L L L L]
a0 —
80 — —
70 —— N
60 ASVISIORS S e § e rernernione, S .
N
,,,,,,,,, b _— ™ — —
50 [ S IR S S SNS— o JE—
I —— — — R — \
30 —_ \\‘
\\i\
20
10
100 10 Grain Size -mm 1.0

0.1




r Than

o

Percent Fine

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Alltiliate of J. R. Paine & Aasociates Lid.

SCREEN ANALYSIS 3051 Parsons Road, Edmaonton, Alberta TEN 1C8

cliont: _YTG, Transportation Engineering

Sample: /4.7 Depth: Project: Teegold Road Access Routes
Location: . Made by: MB/RK __ job No.: __8002-232
TH # 25-9Y Ck'd by: Date: ___1994/10/31 & 11/04
Sieve Size of Opening‘ Weight Total Wt. Percent % Finer Than
No. MM ' Retained gms Finer Than gms Finer Than Basis Qrig. Sample
63,000 63.0
50,000 50.0
40,000 40.0
25,000 250
20,000 20.0 s 1ga. ¢
12,500 125 - g).4
10,000 10.0 ) 7.0
5,000 5.0 57.8
2500 2.5 6.9
1,250 1.25 38.4
800 0.800 332
630 0.630 - Jp.3
400 0.400 23.9
315 ~0.315 0.4
160 0.160 /Y.
80 0.080 7.5
Description of Sample - Method of Preparation Dry Washed X
Erivillv Sand Trace oF Jiit, Siv Remarks
Moisture: 2.7 %:
Gravel: 7.7 %
Sand: g, 3
Time of Sieving Min. 15 Silt: b5
100 €3 50 40 25 20 1412510 5000 2000 1250 800 630 400 250 160 63
L1 LT RN EREN L]
30 N
80 — \
3
70 —
60 pr o f e <, —
50 | f—t— - e —
40 SR SN R i b e <] S
30 ™
o =~
20t pre et o S \
— N \_\
10 e "‘

100 10 Grain Size - mm 1.0 0.1




YIG, Transportation Engineering Branch

Freegold Road Access Routes

BOREHOLE No: THH36-94

Ibex Contracting Ltd., CME 75 Truck

Norderskiold Bridge area — see site

Project No: 8002-232

mounted rig utilizing salid stem ougers

sketch for location of THF36-94

ELEVATION: 0.000 {m)

SAMPLE TYPE  [RTuee

LOST AUGER

BULK

(T[] spr

(1] core

DEPTH {m)

SAMPLE TYPE

SAMPLE NO

SPT(N)

SOILS DESCRIPTION

BLoUDm

020 30 4D 20

allaT e

40 B0 &0

& PLASTIC A

020 30 48 20

ASHT A

40 80 80

PLASTIC

ML 70

usc

ESWND @

40 80 80

SOIL SYMBOL
DEPTH {m)

$CRAELS

&

20

~3.0

~4.0

- 6.0

1.0

8.0

><]

=<

s

4

Tt

144

146

147

148

149

18

SILTY SAND
. ~rich_in organics, wet {precip.)
SILTY SAND

—medium grained sand, dry, brown, meadium
\ dense, trace oxidation

0.76m
GRAVELLY SAND
~trace silt, medium grained sond, dry,
| rounded gravel, dense, oxidation

1.52m
COBBLE AND BOULDER STRATUM
—boulders present making drilfing very
difficutt, no split spoon sample
retrieved — haowever, rock chips to 30mm
diametre relrieved on auger resembling
qranite

2.74m
SAND
~coarse grained, oxidized throughout,
damp, rusty brown in colour, medium
dense, easy drilling, poorly graded

—gravelly sond seam occurs at 4.6 m,
sand becomes maist

NOTE: free woter is noted at 5.18 metres

—saturated sample retrisved from split
spoon

~sand, some gravel

0 40

080

e
>3
>
i

M

-
.- 2

SW |0

i1
W )
op [}

CE 30
b 40
SW ol
I:f:—e.o
ChT0

- 80

J. R. PAINE & ASSOCIATES

Edmonton, Alberta

TLOGGED

BY- NB

[COMPLETION DEPTH: 11.0 m

REVIEWED By: WCK

COMPLETE: 94/10/21

Fig. No:

Page 1 of 2




YIG, Transportation Engineering Branch

Fresgold Road Access Routes

BOREHOLE No: THE36-94

tbex Contracting Ltd,, CME 75 Truck

Nordenskiold Bridge area — see site

Project Neo: 8002-232

mounted rig utilizing solid stem augers

sketeh for location of THE3E~94

ELEVATION: 0.000 {m}

SAMPLE TYPE  [lTUBE L LosT D AUGER ] BuLk L ]spr (] core
aliQuibm sClife
= bl N ~ o 1020 30 4 20 40 80 80 = =
P
EF2l2] SOILS DESCRIPTION |, ais , | ., A% o | |2
EplalE mSA0m L ) =
& |=t| A ; - ; o
= | ® 1 SRAELS 7z
2040 80
8.0 T 3.0
-9.0 'fE—Qﬂ
1[150 33 —~zand, trace giit, mediom to fine .
qgrained L
-10.0 R 00
Z 1511 15 | —no sample refrieved in split spoon, e
110 gasumed that sand becomes more fine 4ig
) with depth due to decrease in SPT
resistance
3 17.0m
END OF HOLE @ 11.0m
—~12.0 - 12.0
-13.0 - 130
—~14.0 - 14.0
NOTE:~free water encountered ot 5.18 m
~once the rock stratum was penetrated
B the hallow stem augers were employed L
at 366 m
-15.0 - 15.0
16.0 S S N N 16.0
Q LOGGED BY: MB COMPLETION DEPTH: 11.0 m
J’ R PAINE & ADSOCIATES REVIEWED BY: WCK COMPLETE: 94/10/21
Edmonton, Alberta fig. No: Page 2 of 2




SCREEN ANALYSIS

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Altiliate of J. R. Paine & Associates Lid,

3051 Parsons Road, Edmonton, Alberta TEN 1C8

Client: _YTG, Transportation Engineering

Sample: _JH3 Depth: project; Freegold Road Access Routes
Location: Made by:_@.R.I_(___Job No.: _8002-232
TH # 56 - 9% Ck'd by: Date: 1994/10/31 & 11/04
Sieve Size of Opening Weight Total Wt, Percent % Finer Than
No. MM ) Retained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 63.0
50,000 50.0
40,000 40.0
25,000 250
20,000 20.0
12,500 12.5 Fe0.
10,000 10.0 §
5,000 5.0 75 .4
2500 2.5 §7.8
1,250 1.25 J€. 9
800 0.800 9.0
830 0.630 94.9
400 0.400 Gi.%
315 0.315 47.¢6
160 0.160 Fi.g
80 0.080 H8.0
Description of Sample Method of Preparation Dry Washed X
Sandy Ll 4 Eif/,j 555}? lii 574 Remarks
Moisture: /2.4 %
Gravel.: J. 4%
Sand: 5E.2
Time of Sieving Min. 15 Silt: Y8 ¢ ‘s
100 63 50 40 25 20 1412510 5000 2000 1250 800 630 400 250 160 63
| .
LLL] 0 s e NI R LLLI
P
a0 — S \
80
N
70 e e o G S \
c SRS YUY S S BN DR — \
[ye3
£ B0 [ e e e e —
§ 50 SO SUNUNOUE SUSIUSIN SRS e} e, i — x
c S S—
O
&)
a—) 40 | e Y | e RN RN SN SN SNSRI SRS SN SV SO
o
30 —
20 SRS, DU S, S—— S
10 ,,,,,,,,,
100 10 Grain Size - mm 1.0 01




SCREEN ANALYSIS

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Aftiliate of J. R. Paine & Associates Lid.

3051 Parsons Road, Edmonton, Alberta TEN 1C8

Client: _YIG, Transportation Engineering

Sample: Hif Depti: Project: Freegold Road Access Routes
Location: Made by: M__ Job No.: 8002-232
TH # 9¢ 94 Ck'd by: Date: 1994/10/31 & 11/04
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM ) Retained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 63.0
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0
12,500 12.5
10,000 10.0 o, ¢
5,000 5.0 ¥§. 5
2500 2.5 9.0
1,250 1.25 7.4
800 0.800 95.5
630 0.630 Go.7
400 0.400 84.1
315 0.315 8.6
160 0.160 53.3
80 0.080 4.6
Description of Sample Method of Preparation DOry Washed X
Silty Sand, M Remarks ;
Gravel: 0.5 Y
Sand: TH.9 e
Time of Sieving Min. 15 - Silt: 7H.E e
. 63 50 40 25 20 1412510 5000 2000 1250 800 630 400 250 160 63
H o
LI l 1 LI LLLL
N
80 — — —
80 — \
70 p———t—f —
- _— —
Pt N P DU N I . N
= GO
‘\‘2 e U SO SURUR NS IV i — \
L 50 pr——ff— — —
- \
Q
A I I I 1T \
o \
30 . \
- \
20 —
10 e ——
100 10 Grain Size - mm 1.0 0.1




Percent Finer Than

SCHEEN ANALYSIS

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Altiliate ot J. R. Paine & Associates Ltd.

3051 Parsons Road, Edmonton, Alberta TEN 1C8

Client; _YIG, Transportation Engineering

Sample: %5 Depth: project: Freegold Road Access Routes
Location: Made by: MB/RK __ jop No.:_8002-232
Siove Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 G3.0
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0
12,500 12.5
10,000 10.0
5,000 5.0
2500 2.5
1,250 1.25
800 0.800
630 0.630
400 0.400
315 0.315
160 0.160
80 0.080
Description of Sample Method of Preparation Dry Washed
éfffii!i g’iﬁ{f IFraee of j/’/f}, Remarks ;
Sy Moisture: 7. 5 <,
Gravel: 44.0 %
Time of Sieving hin. 15 Silt: 5.6 o
100 83 50 40 25 20 1412510 5000 2000 1250 BDO 630 400 250 160 63
L l LI L] LOLL L ] LLLL
N
sl0] \
80 —
ol N -
. — N
60 SICNWNINSURI, S—— S — I U SE—
SN NN DU SN S - o e
bO B Uy DU SU. ISR . JNNNISIGE SUNNE SRS \\ \ JPU—
B e B B R R T K
NS
N
20 {——t—{— — — \\\
10 — —~ \\
100 10 Grain Size-mm 1.0




HOGGAN ENGINEERING & TESTING (1980) LTD.

An Altitiate of J. R. Paine & Associales Lid.

SCREEN ANALYSIS 3051 Parsons Road, Edmonton, Alberta TEN 1C8

client: _YTG, Transportation Engineering

Sample: ___tHE Depth: project: Freegold Road Access Routes
Location: Made by: MB/RK___ job No.: _8002-232
TH # 7¢ 94 ck'd by; Date: 1994/10/31 & 11/04
Sieve Size of Oilfmmgy‘ Weight Total Wt Porcent % Finaer Than
No. MM Retlained gms Finer Than gms Finer Than Basis Qrig. Sample
63,000 63.0
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0
12,500 125
10,000 10.0
5,000 5.0
2500 2.5
1,280 1.25
800 0.800 HE.
630 0.630 - k¥
400 0.400 6.y
315 ) 0.315 _ /3.3
.. 160 , 0,160 s 7.9
80 0.080 i
Description of Sample Method of Preparation Dry Washed W__mz(wwmm

Sand Trdie 6F Siit, S Remarks

o Moisture: .
Gravel: 4 &
| SE}D(}: GO 3

Time of Sieving Min. 15 ? Silt: 5.¢ %

109 £3 80 4D 25 20 1412510 SO00 2000 1250 BDO 630 4030 250 160 €3
ST L 1IN EN LT
90 \

80 — - <
}'D SERSVINIRSINON QF— SURFIVY S — S S —

9 " AN

;:IE 53 P J— o S P o \ [ POV
§ VVVVVVVV NN MU O .
E; 40 pb—— SO B SO SUR—— SRR [V (U S S

- DEVAUNV W I (-, BV — S— J——

30

20 — .
e
10 - — e
\
| L L HIRRIN Ll L

100 10 Grain Size -mm 1.0 01




SCREEN ANALYSIS

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Atfiliate of J. R. Paine & Associates Lid.

3051 Parsons Road, Edmonton, Alberta TEN 1CB

cliont: _YIG, Transportation Engineering

Sample: i5

P
i

Depth:

Project: I'reegold Road Access Routes

Made by: MB/RK Job No.:

8002-232

Location:
Sieve Size of Opcning‘ Weight Total Wt Percent % Finer Than
No. MM ' Hetained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 63.0
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0 JOC. P
12,500 12.5 98,8
10,000 10.0 73.3
5,000 50 87.3
2500 2.5 £7.4
1,250 1.25 g5.77
800 0.800 Y76
630 0.630 331
400 0.400 e 5
315 0.315 j1i.5
160 0.160 £.53
80 0.080 7.9
Description of Sample Method of Preparation Dry Washed X
@,ﬂg;ggf,';y Jond. S Remarks .
Moisture: ¢. 4 %:
Gravel: /7.7 %
Sand: TE2.49 %
Time of Sieving ______ in, 15 o Silt: 3.2 %
. 63 50 40 25 20 1412510 000 2000 1250 800 630 400 250 160 63
| LL]] aNEIIIEEREN L ] LT
a0 — RN
8 ™
’ N\
" N\
o - \\
'_
‘CB JUSVUUNNI S S SUNUENUUUUIIN DU I N S \'
&
L 50 | e e
= _ _ _ N\
S
2 DY TSNS PNV DU SUNI—— PUN U S S
& \
N
20 — A\
AN
10 — e R
P
100 10 Grain Size - mm 1.0 01




HOGGAN ENGINEERING & TESTING (1980) LTD.

An Atfiliate of J. R Paina & Assccintes Lid,

SCREEN AMALYSIS 3051 Parsons Road, Edmonton, Alberta T6N 1C8B

cliont: _YIG, Transportation Engineering

Sample: 144 Depth: project: Freegold Road Access Routes
Location: Made by: MB/RK _ job No.. 8002-232
TH §# 76 - 9% Ck'd by: Date: 1994/10/31 & 11/04
Siove Size of Opemngi Weight Total Wt. Parcent % Finer Than
No. M Retained gms Finer Than gms Finer Than Basis Orig. Sampie
53,000 63.0
50,000 50.0
40,000 40.0
25,000 250
20,000 20.0 .
12,500 125 N i02. 7
10,000 10.0 , Y¢.y
5,000 5.0 9¢. 3
2500 2.5 i £
1,250 1.25 76.4
800 0.800 6i.4
830 0.630 : ¥y 3
400 0.400 Fi7
315 (.315 13,5
160 0.160 £.oJ
80 (.080 J.9
Description of Sample Method of Preparation Dry Washed X
g)”’jl zjf};@f; Remarks
Moisture: J/. ¢ %
Gravel: 3.7 e
; Sand: ey 15 i
Time of Steving - Min. 15 i Silt: 25
100 62 50 40 25 20 1412510 5000 2000 1250 800 630 400 250 160 63
L Anmema N HIRI NN L
90 =
80 <]

han
o

Percent Finer T

L] L b LT T

100 10 Grain Size ~mm 1.0 01
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HOGGAN ENGINEERING & TESTING (1980) LTD.

An Affiliate of J. R. Paine & Associates Ltd.

SCREEN ANALYSIS 3051 Parsons Road, Edmonton, Alberta TEN 1C8
client: _YTG, Transportation Engineering
Sample: /49 Deptiy; Project: Freegold Road Access Routes
Location: Made by: ;@L&K___Job No.: 8002-232
Sieve Size of Opening‘ Weight Total Wt. Percent % Finer Than
No. MM ’ Retained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 63.0
50,000 50.0
40,000 40.0
25,000 25.0
20.000 20.0 108 .o
12,500 12.5 ¢TF .
10,000 10.0 74.8
5,000 5.0 85 7
2500 2.5 #4.7
1,250 1.25 13.7
800 0.800 75§
630 0.630 He 8
400 0.400 45.8
315 0.315 j6.9
160 0.160 i 4
80 0.080 5.4
Description of Sample Method of Preparation Dry Washed X
~j§o7§”aj{ Sgme ’;;7"{:}1’??;} trace af $il Remarks
S ) Moisture: /7. 7 %
Gravel: 1) ,3 e
Sand: 7.9
Time of Sieving Min. 15 Silt: 5.4
104 63 50 40 25 20 1412510 5000 2000 1250 800 630 400 250 160 63
[T T ] 11 B B A
90
N~
80 >~
T
70 \
g 60 }——— o e fo fe b L \\
SO D S (N N SN N \_
=
VRS0 SN UM SUSS S— S U, U S X\ —_
T S SR P . —
@
‘:L“) 40 ] SRR L memea PRUT [
& \
30 N\
20 N
10 \k\n
100 10 Grain Size - mm 1.0 0.1




SCREEN ANALYSIS

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Alfiliate of J. A Paine & Associates Lid,

3051 Parsons Road, Edmonton, Alberta T6N 1C8

Client: _YIG, Transportation Engineering

100

Q0

a0

70

60

e

Percent Finer Than

40

]

2

10

Sample: /258 Depti: Project: Freeqold Road Access Routes
Location: Made by: MB/RK __ job No.: 8002-232
TH # 9¢ - 7Y Ck'd by: Date: 1994/10/31 & 11/04
Sigve Size of Openmg’_ Weight Total Wt Percent % Finar Than
No. M Hetained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 63.0
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0
12,500 12.5
10,000 10.0
5,000 5.0 8.0
2500 2.5 q¢.¢
1,250 1.05 §e.4
800 0.800 1.5
630 0.630 7.0
400 0.400 42.0
315 0.315 Jé.i
160 0.160 /3.5
80 0.080 7.5
Description of Sample Method of Preparation Dry Washed X
Snand _ Trdee of Jijt, SP Remarks
Moisture: g2
Gravel s
! Sand:
Time of Sieving pAin. 15 % Silt:
83 50 40 252G 1412510 AD00 2000 1260 BOO 630 400 250 180 €2

LT [t il L

100

10 Grain Size - mm 1.0 0.1




YIG, Transpartation Enginesring Branch

Freeqold Road Access Routes

BOREHDLE No: TH#38-94

Ibex Contracting Ltd., CME 75 rig using

Nordenskiold Bridge area ~ see site

Project No: 8002-232

both hollow stem ond solid stem augers

sketch for location of THE38-94

ELEVATION: 0.000 (m)

SAMPLE TYPE  [RITusE

L/} ost

D avcer

=L

[[[]spr

[T core

aliolile

allife

= o ) 020 30 40 20 40 80 80 = =
Z |~ FLASTIC SILT
= F w | & SOILS DESCRH)TION 19 ‘zuwnm* P 0 :0 &; 80 <3 % e
= S B Lo =
AL FUSTIC ML toui 50 40 61 80 = %
=59 ° * SCRAELS @
020 36 2040 60 BO
00 SAND I T R YT D A1)
—fine_grained, trace of silt, damp &4
B 0.15m AN
SANDY GRAVEL -G 4.9
—some silt, fine to medium grained sand ‘;1&0‘1}
o sizes, mediwm dense, damp, light brown U
489
1.2m B
n SILTY GRAVELLY SAND L
~fine to medium grained sand sizes, -
clean, coarse grained sond lenses damp
~2.0 A
SH-SH -
- 30 =30
L COBBLE AND BOULDER STRATUM eyl
—cobbles and boulders make drilling very e
difficult between 3.3 and 4.3 rmetres
4.0
¥

5.0

-6.0

- 1.0

8.0

—

1583

154

38

31

3

4.3m
SILTY GRAVELLY SAND
~fine to medium grained sand sizes,
hclean, wet (water table occurs at 4.3m)

4.9m
GRAVEL
—poorly graded, auger action indicates
" possible cobble presence, wet

5.5m
GRAVELLY SAND
~trace silt, very dense, coarse grained
sand, wet, oxidotion throughout, rusty
__brown in colour

B.4m
COBBLE LAYER
~difficuit drifling

7.3m
GRAVELLY SAND
—trace silt, coarse grained sand, maoist

to wet, very dense, oxidation, rounded

R

J. R. PAINE & ASSOCIATES

Bdmonton, Alberta

TTLOGCED BY: WB

[COMPLETION DEPTH: 9.4 m

REVIEWED BY: WCK

COMPLETE: 94/10/71

Fig, No:

Poge 1 of 2




YTG, Transportation Engineering Branch

Freeqold Road Access Routes

BOREHOLE No: THE38-04

lbex Contracting Ltd., CME 75 rig using

Mordenskiold Bridge area — see site

Project No: 8002232

both hellow stem and solid stem augers

sketch for location of THY38-94

ELEVATION: 0.000 {m)

SAMPLE TYPE  [lluse st DX AUGER sk [TT}spr (] core
L JReviy L JOENE
— &l o o . . 020 30 40 W40 80 80 = =
“E" - Z E OOILS DESCRIPTION § AEELAgﬂgl 40 4%51”&} 80 A g il
ww & 10 8 2 Dl
E T BAOE SRR =S
5 gl=|v PLASTC ML Ul | g5 40 60 80 =] B
O = O ! ® i @ CRAELS Ao
1020 30 4 0 40 60 80
8.0 gravel, quartz—like sand particles o Db w8
8.2m LRI
- COBBLE LAYER 4t
| —dificult drilling 2
8.5m A
9.0 SANDY GRAVEL to GRAVELLY SAND BH-SWi s 31 9.0
~trace sill, wet, well qraded, oxidation 444
]1155 41 throughout, very dense Q&mﬁﬁ
" 9.45m )
REFUSAL @ 9.45 m POSSIBLY DUE TO DENSE
COBBLE AND BOULDER LAYER
- 10.0 -10.0
i NOTE: ~TH#37-94 drilled 3 m west of
TH#38-94 with refusal at 2.13 m
110 ~ance the cobble and boulder stratum 110
‘ wos penetrated, hellow stem augers '
were employed
N ~TH#38-94 located 1 metre east of i
THE 2-94
12,0 12,0
~13.0 - 130
-14.0 140
L 150 - 15.0
180 180

J. R. PAINE & ASSOCIATES

Edmonton, Alberta

TTLOGRED BY- MB

COMPLETION DEPTH: 9.4 m

REVIEWED BY: WCK

COMPLETE: 94/10/721

Fig. No;

Poge 2 of 2




SCREEN ANALYSIS

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Adtiliste of J. R. Paine & Associates Lid.

3051 Parsons Road, Edmonton, Alberta TBN 108

client: _YTG, Transportation Engineering

Sample: __1L32 Depth: project: Freegold Road Access Routes
Location: . Made by: MB/RK __ job No.: __8002-232
Sieve Size of Opening/ Weight Total Wt. Parcont % Finer Than
No. MM ’ Retained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 £3.0
50,000 50.0
40,000 40.0 1008
25,000 25.0 gy, o
20,000 200 8¢.8
12.500 12.5 J7.3
10,000 10.0
5,000 5.0
2500 2.5
1,250 1.25
800 0.800
630 .630
400 0.400
315 0.315
160 0160
80 0.080 .
Description of Sample . ' Method of Preparation Dry Washed .. X
Eedyelly  Sand, Trice aFf Siit S Remarks
Moisture: ¢ ¢ v,
Gravel: 4.8 Ya
Sand: H 705
Time of Sieving Min 15 Silt: E€.7 %
100 63 80 40 25 20 $125 1D 5000 2000 1250 8OD 630 400 250 160 &3
L] l IR RNl EN [T
g0
[~
80 -
70 f e — e
§ d — <
i—— SD VGEINSORPINE SN J— S —— U (U S —
{.:‘ SOVNDVNVVIRE, I — R— — S SU— ——
T — — \\
g}
3 10 e i ISV — e - -
& Y
a0 T
20 \ \
10 i

Grain Size -mm




SCREEN ANALYSIS

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Atliliaie of J. R, Peinp & Aasociates Lid.

3051 Parsons Road, Edmonton, Alberta T6N 1C8

ciisnt: _YTG, Transportation Engineering

Sample: 453 Depti project: Freegold Road Access Roules
Location: Made by: MB/RK __ job No.: 8002-232
TH # 98- 9% Ck'd by: Date: 1994/10/31 & 11/04
Sipve Size of Openmgl Waeight Total Wt, Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 63.0
50,000 50.0
40,000 40.0
25,000 250
20,000 20.0
12,500 12.5
10,000 10.0 200,
5,000 5.0 7¥. ¢
2500 2.5 0.2
1,250 1.25 e
800 $.800 3.7
630 0.630 44,7
400 0.400 F0.7
315 0.315 24,4
160 0.160 i5.H
80 0.080 /4.3
Description of Sample Method of Preparation Dry Washed X
_Saod, seme Siit, JW Remarks

Sand: 59.6%:
Time of Siaving Min. 15 Silt: 10, 3%
100 83 50 40 25 20 1412510 5000 2000 1250 BOO 830 400 250 160 £3
REN PLTTINL L I L]
90 N
80 \
20 AN

Percent Finer Than
8
|
{
i
i
H

N <

10 — .
L] e T T T I
100 10 Grain Size - mm 1.0 0.1




SCHREEN ANALYSIS

3051 Parsons Road, Edmonton, Alberta T6N 1C8

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Alfiliate of J. R. Paine & Associates Lid.

Cliont: . XTG, Transportation Engineering

Project; Freegold Road Access Routes

Sample: /54 Depth:
Location: Made by: Wdob No.: 8002~232
TH # 52-794 Ck'd by: Date: 1994/10/31 & 11/04
Sieve Size of Qpening Weight Total Wt, Percent % Finer Than
Nao. MM ’ Retained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 53.0
50,000 50.0
40,000 40.0 foa, g
25,000 25.0 §4. 4
20,000 20.0 74 i
12.500 12.5 ¢ .4
10,000 10.0 479
5,000 5.0 6./
2500 2.5 54 53
1,250 1.25 7.5
800 0.800 ¢ i
530 0.630 g4.7
400 0.400 JH, B
315 0.315 J9.9
160 0.160 i 5
80 0.080 4.1
Description of Sample : Method of Preparation Dry Washed X
Grg %f’i‘: ?&I'J Trice of 5"!! B4 Remarks
’ Moisture: /7. 7%
Gravel: 3¢ 9%
Sand: 670 %
Time of Sieving Min i5 Silt: 8.7 %
100 83 50 40 25 20 1412510 5000 2000 1250 BOD 630 400 250 160 63
L L L1 Lo I TN
—
80
=N
"
N
20 \
70
C N
Z g0
Q_
g I — ~ \\\
[ R e e B —— N -
< N,
foh]
g 40 R —
& N
30
20 ]
10 .
100 10 Grain Size - mm 1.0 0.1




W

SCREEN ANALYSIS

3051 Parsons Road._ Edmonton, Alberta T6N 1C8

Client:

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Alliliate of J. R, Paine & Associales Lid.

YTG, Transportation Engineering

Sample: .14 Depth: project: Freegold Road Access Routes
Location: Made by: MB/RK _ job No.:8002-232
TH # 359y Ck'd by: Date: 1994/10/31 & 11/04
Siove Size of Opening weight Total Wt Percent % Finer Than
MNo. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 63.0
50 000 50.0
40,000 40.0 1¢8. 5
25,000 250 i4 9
20,000 20.0 @
12,500 12.5 ; i
10,000 10.0
5,000 50 ol
2500 2.5 £9.
1.250 1.25 %:’? 7
200 0.800 5.3
830 0.630 Y6
400 0.400 o b
315 0.315 17.7
160 0.160 5.6
80 0.080 g.¢
DLscnptaon of Sample .. / . Method of Preparation Dry Washed X
Grovi 1 Sand Trace of Siit, Sy Remarks ;
Moisture: ;4.8 i
Gravel: &, !7*
Sand: 75.¢0 f
Time of Sieving Min. 15 Silt: 9. é Je
- 63 50 40 25 20 1412510 5000 2000 1250 800 630 400 250 160 63
LI LI T Ll LT L]
g0
‘\\
80 \
0 AN
o \\
g 60 SRS So— P
(‘1—3 VRIS RO SIUUUNUE SUSSN WHNNDS SUNISINE S S
i£ 50 AN
<
o
L O e e -
0.
30 \\
20 \\\
10 S
100 10 Grain Size - mm 1.0 0.1




SCHEEN ANALYSIS

Sample: 42 &

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Altiliate of J. . Paing & Associales Lid.

3051 Parsons Road, Edmonton, Alberta TEN 1C8

Client: _¥IG, Transportation Engineering

Depth: Project: Freegold Road Access Routes
Location: Made by: MB/RK _ jop No.: __B002-232
TH # J¢-94 Ck'd by: Date: 1994/10/31 & 11/04
Siave Size of Qpening. Weight Total Wt Percent % Finar Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
63,600 63.0
50,000 50.0
40,000 40.0
25,000 250
20.000 20.0
12,500 12.5
10,000 10.0
5,000 5.0
2500 2.5
1,250 1.25
800 0.800
630 G.630
400 (0.400
315 0.315
160 0.160
80 0.080

Description of Sample : Method of Preparation Dry Washed S
Craveily Sepd te Sapdy &re vel Remarks
Trace of Sl S ew Moisture: j#. j %
Gravel: 43 ;%
o Sand: 97.8 %
Time of Steving _. Min. A5 - Silt: 4. %
100 €2 50 40 25 20 1412510 5000 2000 1250 800 B30 400 250 160 83
CLLLL \I IIEENE IR LT
Q0 —
N\
80 AN
.
70 — o
______ \‘
s
£ 60 e e B i
5 . - - - L . —
Soaol DU N
5 _ . M
© ol B T - .
& . - T~ | B
30 p e —
e e .
20 J— - J - \\
. - — —
*‘O JRGUNSNSHINHS SUUGNIN JSOSISAE (SOR— SR—

L] I NN L1

Grain Size - mm 1.0 01




YTG, Transpartation Engineering Branch

Freeqold Road Access Routes

BOREHOLE No: TH#39-04

{bex Contracting Ltd., CME 75 Truck

Nordenskiold Bridge area — see site

Project No: 8002-232

mounted rig utilizing solid stem augers

sketch for location of TH#39-94

ELEVATION: 0.000 (m)

SAMPLE TYPE  [lTuse /st DX AUGER ==L [M]ser [ ] core
wLOUDE eCiAY®
— &l o o 2 3 4080 80 =
£ 2= SOILS DESCRIPTION o Apmea -
=gl 5 PUSTC  MC | SAND B =19
==Y L 40 60 80 =
R ? ° # CRAEL & 2
10 .20 30 0 %0 60 8
[y SILTY SAND T R O oo
v ~rich in organics, wet (precip.) J
- 0.2m Pppbl”
SILTY SAND ; 22
1D —medium grained sand, dry, brown, mediumjl R A
dense, trace oxidation e
0.76m e
i GRAVELLY SAND il
—trace silt, medium grained sand, dry, b
2.0 rounded gravel, dense, oxidation Let 20
1.52m Y
i COBBLE AND BOULDER STRATUM Y
~boulders present making driling very ol
o difficult o
- 3.0 7 74m - 3.0
SAND
B —coarse grained, oxidized throughout, B
damnp, rusty brown in colour, medium
dense, easy dnlfing, poorly graded
" y 4. poorly g L 40
~3.0 - 5.0
i NOTE: free water is noted at 5.18 metres
6.0 - 0.0
7.0 - 7.0
—~3and, some gravel
~8.0 -+ 8.0
-9.0 +90
—sand, trace silt, medium to fine
- grained -
10,0

I. R. PAINE & ASSOCIATES

Edmonton, Alberta

LOCGED BY: MB

COMPLETION DEPTH: 16.8 m

REVIEWED BY: WCK

COMPLETE: 94/10/22

Fig. No;

Page 1 of 2




YTG, Transportation Engineering Branch Freegold Road Access Routes BOREHOLE N TH#39—94
ibex Contracting Ltd., CME 75 Truck Nordenskiold Bridge area — see site Project No: 8002-232
mounted rig utilizing solid stem ougers sketch for location of TH#39-94 ELEVATION: 0.000 {m)
SAMPLE TYPE  RTuse st D avcer =] ] spr L] core
®LoU0m A e
. 070 30 4D 040 B0 80 = =
= Z | PLASTIC ASHTA o
=Dz =S E S\|\elE
nREEE PLASTC ML Liauin 0 40 60 80 = &
el ' * 5 SCRAL® 7
1020 30 40 040 60 &0
10.0 00
L X 157 —sand, clean g
~11.0 - 11.0
-12.0 2158 - 12.0
130 130
e o
140 ka0
- 15.0 X 160 —slhightly more fine qroined sands T 150
-16.0 I:?;waa
G
16.8m R
170 END OF HOLE @ 16.8 m F 170
~18.0 , , , -~ 18.0
NOTE: ~TH#39-94 in same location as
TH#36-94, samples retrieved with
- depths greater than 10 m "
~19.0 - 19.0
200 200
J R PAINE & ASSOCIATES LOGGED BY: MB COMPLETION DEPTH: 188 m

REVIEWED BY: WK COMPLETE: 94/10/22

Edmonton, Alberta Fig. No: Page 7 of 2




r Than

Percent Fine

SCREEN ANALYSIS

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Aftiliate of J. R. Paine & Associates Lid.

3051 Parsons Road, Edmonton, Alberta TEN 1C8

Cliont: _YIG, Transportation Engineering

Sample: __ /87 Depth: Project: Freegold Road Access Routes
Location: Made by: ;@LRK_JOD No.: _8002-232
Sieve Size of Opening Weight Taotal Wt Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 63.0
50,000 50.0
40,000 40.0
25,000 250
20,000 20.0
12,500 12.5 0.0
10,000 10.0 §9.2
5,000 5.0 6.0
2500 2.5 8¢.1
1,250 1.25 64,1
800 0.800 50. 3
630 0.630 3¢.9
400 0.400 5.7
315 0.315 9.4
160 0.160 4.0
80 0.080 F.4
Description of”Sample Method of Preparation Dry Washed X
fand 5P Remarks ;
Molsture: ;4.4 %,
Gravel: H.0 Y
Sand: 99 . &
Time of Sieving Min. 15 Silt: 4. Y e
100 63 50 40 25 20 1412510 5000 2000 1250 8OO 630 400 250 160 63
LU T L L LI
90 \
80 — -
70 — <
60 B B B e - \\ e
50 |———|———|—|—~{— —
o Y
30 \\
20 — — - \
10 T \”\
—
| L] L] L L L T =4
100 10 Grain Size - mm 1.0 0.1




Percent Fingr Than

SCREEN ANALYSIS

Sample: {5 8
Location:

Bepth:

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Altliate of J. R, Paine & Associstes Lid.

3051 Parsons Road, Edmonton, Alberta T6N 1C8

Client: _YI'G, Transportation Engineering

TH f 7974

Project: Freegold Road Access Routes

Made by: ;MELBKM« Job No.:

8002-232

Sieve Size of Opening Weight Total Wt Parcent % Finer Than
No. MM ’ Retained gms Finer Than gms Finer Than Basis Orig. Sample
53,000 630
50.000 50.0
40,000 40.0
25,000 250
20,000 20.0
12,500 12.5 s
10,000 10.0 29,28
5,000 5.0 Je. 8
2500 2.5 gy 4
250 1.25 §9, 4
800 0.600 401
630 0.630 £3.5
400 0.400 35,32
315 0.315 d2.0
160 0.160 g.3
80 0.080 H.3
Description ngzirnp\e Method of Preparation Dry Washed _____ X
Sapd. 5P Remarks
Moisture: 7p. ¢ %%
Gravel: ]2 34,
Sand: Gy, 5 %,
Time of Sieving Min, 15 Silt: 4.7 %
. 63 50 4D 25 20 1412510 5000 2000 1250 BOO B30 400 250 160 83
L T IR L
g
\
a0
80
70 B R B e ey
60 N SN DU \\
S I I A B R _
O O — - J— - N \
30 o 3
N
20 | b |- b
1.’\_‘} [T SO SOV UGS SR I
L LT L i \\ITHI

Grain Size -mm

01




e

SCREEN ANALYSIS

Sample: 154 Deptl

Locatlion:

1

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Allitiate of J R, Paine & Associates Lid.

3051 Parsons Road, Edmonion, Alberta TEN 1C8

cliont: . Y¥G, Transportation Engineering

Project: Freegold Road Access Routes

Made by: M,.M Job No.: 8002-232

TH # 3974

ck'd by: Date: 1994/10/31 & 11/04
Sieve Size of Opening Weight Total Wt Percent % Finer Than
MNao. MM Retained gms Finer Than gms Finer Than Basig Orig. Sample
63,000 63.0
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0
12,500 12.5
10,000 10.0 igo. 2
5,000 50 §9.0
2500 2.5 7.9
1,250 1.25 ¢y g
800 0.800 5e. 4
630 0630 75,5
400 0.400 55 5
315 0.315 Ji4
160 0,160 15 Y
80 0.080 3.7
Description of Sampte Method of Preparation Dry Washed M_M_M.X
band, Trace of Jilt, 5P Remarks ;
Molsture: 7. 5%
Gravel : IR
1 Sand : de .
Time of Sieving Min 15 § Silt:
. £3 50 40 75 20 1412510 5000 2000 1250 GO0 B30 400 250 160 63
10
L [ e HIRNEEN LI
30
- i S
?’O SUUUUAUANUNS SOV SO SUUOREUI SO SR —
s o a B \\
i 80 U U SG— SUNNG——-. S N D U
}_
S B \
L 50 f—e o f e —
= - _ \
©
P SR O RN B A O
& \
30 o B
20 o e
RO T S— e } e o \
100 10 Grain Size -mm 1.0 0.1




Percent Finer Than

SCREEN ANALYSIS

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Aftitiale o J. R, Paine & Associatles Lid.

3051 Parsons Road. Edmonton, Alberta T6N 108

ciient _YIG, Transportation Engineering

Sample; ___JE¢ Deptiy: Project: Freegold Road Access Routes
Location: Made by: % Job No.: 8002-232
TH # F9 - 74 Ck'd by: Date: 1994/10/31 & 11/04
Sieve Size of Ope:‘;mg' Weight Total Wi, Parcent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basig Orig. Sample
63,000 63.0
50,000 50.0
40,000 40.0
25,000 250
20,000 20.0
12.500 12.5 oo, &
10,000 10.0 /2.5
5,000 5.0 ig. 2
2500 2.5 e L
1,250 1.258 §37.¢
800 0.800 gg.8
630 0.630 703
400 0.400 J€.3
315 .315 73.7
160 0.160 /8.3
80 0.080 '
Dcs;ription of Sample Method of Preparation Dry Washed X
Sond, Trate  or Siir, LF Remarks
Moisture:
Gravel.:
Sand:
Time of Sieving Min, 15 Silt:
- B3 80 40 2% 20 1412510 5000 2000 1950 B0 630 400 250 160 63
g0 -
1T N g 1 A A
e
90
a0 \
70
ol R \\ _
50 s int, § tstimssoen § o SRS SR — N S - \\ SR
. A
ol AN I
N B N B SO I B — k\ —_
30 QU SN SUU—— i §omne b b 1\\
. 3
20
1\"} [P SEI DU U (VNN S SU—
100 10 Grain Size - mm 1.0 0.1




SCREEN ANALYSIS

HOGGAN ENGINEERING & TESTING (1980) LTD.

An Aftiliate of J. R, Paine & Associates Lid.

3051 Parsons Road, Edmonton, Alberta T8N 1C8

cliont: _YIG, Transportaltion Engineering

Sample: 28] Dopth
L.ocation Made by:%dob No.: . 8002-232
TH # F9-94 Ck'd by: Date: 1994/10/31 & 11/04
Sipve Size of Openénd Weight Total Wt. Parcent % Finar Than
No. MM ' Hetained gms Finer Than gms Finer Than Basis Orig. Sample
63,000 63.0
50,000 50.0
40,000 40.0
25,000 25.0
20,000 20.0 jo8. 0
12,500 12.5 95. ¢
10,000 10.0 73.9
5,000 5.0 Jv5.¢
2500 2.5 v 4
250 1.25 g5.4
800 0.800 74, 5
630 0.630 £3.6
400 0,400 FY.€
315 (.315 25}
160 0.160 10,5
80 0.080 &
Description of Sample : Method of Preparation Dry Washed X
\{A?f?:"i Trage of Siid. 8P Remarks
Moisture: /4.7 %
Gravel s H.H 5
Sand: $4.5 %
Time of Sieving Min 15 Silt: 6.4 %
- &3 50 4D 25 20 1412510 5000 2000 1250 BOD 630 400 250 160 63
o
LI L L IR EN [
80
70
5
= 60 — - X
c D I R I 5 o
L 50 j——— | — Y
§ 3\
[&]
S 40 — S \
[a
30 N
S
20
10 e

100

10 Grain Size - mm 1.0
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