





Test Pit 23-22 Spoil (High fines sand 1.8-6.0m

Test Pit 213-23 Spoil (Clean, sandy gravel 0.0-5.0m

Test Pit 23-24 Spoil (Clean, coarse sand and gravel 0.9-5.5m)



Phase 2 Mining Area (Uppe terrace looing south)
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APPENDIX B

2024 Spoil Stockpile Geotechnical
Investigation Borehole Summary
Logs
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2 - Soil Group (Organic, Fine and Coarse Grained Soils) CLASSIFICATION CH cl cL OH MH oL ML ML
imic ORGANIC ORGANIC CLAYEY ORGANIC CLAYEY
M nstry ()f. Category | CONTENT NAME DISTINGUISHING CHARACTERISTICS FOR VISUAL IDENTIFICATION g |[FRERLE CLAY  |SILTY CLAY|SILTY CLAY| g, - SILT SILT SILT Sk
BRITISH Iransportation Sample Type (% by Weight) 5 Siow o Very | Sow to Very
j o ~ : : : Dilatancy None None None None Slow Rapid
F 2 e . Light weight, spongy and often elastic at natural water content. a Slow Slow
(—’(‘)I‘ ‘U 1\'1 [{[ "\ ‘1l-ld ln fr&& rrucrure A_JAUGER 75% to 100% F';bErZ‘;_S Plant structure easily identifiable. Shrinks considerably upon air drying. “zJ Medium & Lowt Medium & Low t Lowt
C |CORE Much water squeeze from sample 5 Dry Strength High eHIi:: © M(e);:u?n eHliugr; © M(e)(viviu?n M(e);:u; None to Low None
Notes for Com pletlon G |GRAB P T Light weight, spongy but not usually elastic at natural water content. 3 Thread diameter(mm) <1 1t03 ~3 1t03 3t06 3t06 3t06 >6
L |LAB SAMPLE » 75% to 100% PEF;\T Plant structure visiably altered to unidentifiable. Shrinks considerably upon air E Toughness (of 3mm Lowt Mediom & Low & Cantrol
H . = . drying. Much t fi 1 . . ow to leaium to ow to ant rol
of Soil Field LOgS o |ooex 3 [ o Hanly ying. Much water squeeze from sample thread) High Medium | \tedium High Medium Low | Nenetolow| g,
o rganic Soils Rel.atively.light weight, s.pongy. Thread usually weak and spongy near plastic Organic Content (%) 0to 30 0to 30 0to 30 5t0 30 <5 5t0 30 <5 <5
S |[SPILT SPOON z 30% to 75% SILTY PEAT  [limit. Shrinks on air drying; medium dry strength. Usually can squeeze water
from sample readily. Low dilatancy.
T |SHELBY TUBE 2
[7)
W |WASH (MUD RETURN) © Sand fraction visible. Thread weak and friable near palstic limit, shrinks on air a‘ CLASSIFICATION sw sp Sc Sm Gl GP GC Ll
30% to 75% SANDY PEAT |drying; low dry strength. Usually can squeeze water from sample readilty, high » CLAYEY SILTY CLAYEY SILTY
¥ wi SOIL NAME SAND SAND GRAVEL GRAVEL
dilatancy, "gritty’ a SAND SAND GRAVEL GRAVEL
. - e w
Soil TypeIDescrl ptlon Order 5% to 30% ORGANIC Often has a strong H,S odour. Thread may be tough depending on clay g Size of Coarse Fraction SANDS GRAVELS
1 |CLASSIFICATION CAPITAL LETTERS eg; GP, SP-SM, SC4, ML o 10 30% CLAYEY SILT |fraction. Medium dry strength, low dilatancy. & (>50% of coarse fraction is smaller than 4.75mm) (>50% of coarse fraction is larger than 4.75mm)
Organic Soils w " 0, . Fi % Fi 9% Fi
2 |SOIL GROUP CAPITAL LETTERS eg GRAVEL, SAND and GRAVEL, SILTY CLAY I ORGANIC SAND |Threads weak and friable near plastic limit, or threads may not be rolled. Low @ Fines Content <12% fines >12% Fines <12% Fines >12% Fines
Description of Primary Coarse Grained Soils: Particle size, grading and shape (optional) ° ° or ORGANIC SILT |dry strength; medium to high dilatancy < q - Well Poorly A Non-plastic Well Poorly — Non-plastic
3 . Fine Grained Soils: Plasticity 8 Gradation or Plasticity Graded Graded Plastic Fines Fines Graded Graded Plastic Fines Fines
Description of Secondary |Coarse Grained Soils: estimate percentage (optional), particle size - inti i - Fi i - i
4| Minor Gomponents Fin Grained Soils, Plastidty 3 - Description of Primary Components 7 - Structure 11 - Field Moisture (Non-Cohesive)
Soil 0 n Millimeters ZONING & TERM FIELD MOISTURE IDENTIFICATION (Non-Cohesive)
5 [Minor Components any other minor components Consituent LD (Sieve Size) FISSURES DESCRIPTION D Soil flows freely through fi
oil flows freely through fingers
6 |Colour Note primary colour in its moist condition, note if soil is dry BOULDERS Not applicable >300 Heterogeneous [Soil mass of non-uniform, variable compostition or structure Y - y g 9 —
7 |Structure eg. Fissuring, cementation COBBLES Not applicable 75 to 300 Homogeneous  |Soil mass is of uniform compostion or structure Moist SOI|SfaI'(|5 dal'll(el' than in the dry condition and
8 |Contamination if applicable; staining and odour GRAVEL Coarse Grained 19t075 REPETITIVE STRUCTURES may Tee! coo
o |Additional Observations Presence of cobbles/boulders, origin of geological notes (FILL, Glacial Fine Gra'".ed 4751019 Closely spaced, alternating layers of differing soils and/or differing Wet As moist, but with free water forming on hands
TILL, Alluvium) or mineralogy (calcareous, micaceous) Coarse Grained 2.00t0 4.75 colours or shades of soils of similar gradation, usually arranged in when handled
10 |Behaviour non-cohesive or cohesive SAND Medium Grained 0.425 0 2.00 Laminated a regular pattern 11 - Water Content (Cohesive)
P Non-cohesive Soils: field moisture condition Fine Grained 0.075t00.425 Thinly Laminated: spacing under 6mm TERM WATER CONTENT IDENTIFICATION (Cohesive)
QOISIIE Cohesive soils: water content SILT/CLAY Not applicable <0.075 Thickly Laminated: spacing 6mm to 20mm — - X .
12 Compactness or Non-cohesive Soils: Compactness Differing soils or visible variations in soil consituents or colour w<PL Material is estimated to be drlgr than the Plastic Limit
Consistency Cohesive soils: Consistency Particle Shape & Angularity DESCRIPTION arranged in layers, generally but not necessarily parallel to one {cannot be rolled to a thread diameter of 4mm)
o Rounded  |Smocthly curved sides, no edges, Stratified another . Material is estimated to be close to the Plastic Limit (can be
1 - Classification smooth or polished surfaces or Very Thinly Bedded: 20mm to 60mm w=Irk rolled to a thread diameter of between 2mm & 4mm
. i Sub ded Plane sides, Well-rounded edges, Layered Thlnlly Bedded: 60mm to 200mm
Major Divisions|  Symbol Soil Type ub-rounde Partially polished surfaces Medium Bedded: 200mm to 600mm w>PL Material is estimated to be wetter than the Plastic Limit (can
Angularity . " Thickly Bedded: 600mm to 2m be rolled to a thread diameter of less than 2mm)
T % GW Well-graded gravels or gravel-sand mixtures, little or no fines Sub-angular S;apr:ji:;i?;f:a'gzgy rounded edges, Very thickly Bedded: over 2m
2 s D GP Poorly-graded gravels or gravel-sand mixtures, little or no fines DISCRETE LAYERS OR FEATURES
° T ! Plane sides, sharp edges, unpolished d N 5
n g2 GM* Silty gravels, gravel-sand-silt mixtures Angular surfaces 12T-E|9Mom acl él%v% (N On'CWMBIUﬁTIFICATION OF
E 5} g & Clavey aravels. aravel-sand-clay mixtures - - - A laminated soil consisting of two distinct soils (usually clay and 03 SOIL EXPOSURES
3 ey g -9 Yy Shape Flat Width to thickness ration >3 Varved silt) occuring in a regularly repeating pattern resulting from -3m)
(3 o2 sw* Well-graded sands or gravelly sands, little to no fines (Gravel) Elongated Length to width ratio >3 seasonal variations in sediment load in a lacustrine environment Very Loose Otod Easily penetrated with shovel handle
u% 54 Sh Poorly-graded sands or gravelly sands, litle or no fines An inclusion of a different soil type within surrounding soils, which
o 23 " . i i istributi ! Loose 41010 Easily excavated with hand shovel.
o 5 2 SM* Silty sands, sand-silt mixtures Rauicieisizeibis tibution BESCRIETION thins out laterally (horizontally) and may not be continuous over y
» T — y " Lens — . . } . R
(%] Sc* Clayey sands, sand-clay mixtures Well Graded Even distribution of particle sizes any significant distance. Typically identified by test pits or Compact 1010 30 Difficult to excavate with hand shovel
3 o Inorganic silts and very fine sands, rock flour, silty or clayey fine - Uneven distribution of particle sizes correlatlcl)ns betwe.en boreholesl
0 E v sands, or clayey silts with slight plasticity Poorly Graded Gap Graded Intermediate particle sizes absent Parting Paper thin S.Sparatlt.)n of °.”e soil tlype by another. Dense 30to 50 Must be loosened with pick to excavate
'”6, P - Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, Oriform F— - Usually applied to fine grained soils.
2 58 silty clays, lean clays niformly rimarily one particle size Pocket A different soil type of very limited thickness or lateral extent (a Very Dense >50 Very difficult to excavate even with pick
£ o oL Organic silts and organic silt-clays of low palsticity 4- Description of Secondaryl Minor Components small lens)
g 3 o Inorganic silts, micaceous or diatomaceous fine sandy or silty soils, Seam A soil layer of considerable extent but with a thickenss of less than 12 - Consistency (Cohesive)
Py E A elastic silts Components % (by mass) MODIFIER about 10mm
c " " i . N . . . . i
i 2 E, CH Inorganic clays of high plasticity, fat clays Minor <10 use "trace” or omit Generally applied to dried or overconsolidated fine grained soils U":;:::_ed Unconfined | SPT"N"
7 - - - — — 10 to 20 use "some" . (silts or clays) containing cracks or physical discontinuities which TERM FIELD IDENTIFICATION | o\ o oth | Compressive | (blows
o OH Organic clays of medium to high plasticity, organic silts Fissured d . - . X 9 Strength (KPa) | /0.3m)
201035 Prefix primary soil name can be vertical, horizontal or inclined. Described as highly, (KPa)
Organic Soils Pt Peat and other highly organic soils e deratel d slightly fi d
g. gravelly, clayey modaderately and sligntly Tissure Extrudes between fingers
T il TS Topsoil with roots, etc Secondary P f f - Friable, Block Otherwise cohesive soil breaks into small (friable), larger (blocky) very Seft |unen squeezed <12 2 otz
opsoil P! , ete. 35 use "and" to combine major consituents ) Yy ! ! Sme »1arg ) VPSS S nvm—
Cobbles SB Rock fragments and cobbles, particle size 75mm to 300mm diameter eg. SAND and GRAVEL or Platy or thin plate like (platy) fragments with little effort Soft pressure Vi 9 12t0 25 2510 50 2to4
N - — Polished or striated surfaces. Often an indication of an existing =
LB Boulders, particle size over 300mm in diameter - ) A " ) i Moulded by strong finger
Boulders P 6- Colour b sy failure or slip surface. If continuous slickensided shear zones are Firm | essure 2510 50 50to 100 4to8
*GP-GM ; GP-GC; SP-SM; SP-SC;  6-12% Passing #200 (0.075mm) Sieve COLOUR found an estimate should be made of their angle in relation to the Stiff Indented by thumb 50 to 100 100 to 200 8to 15
*GM1; GC1; SM1; SCT; 12-20% Passing #200 (0.075mm) Sieve Describe the colour of the soil in its moist condition horizontal plane Very Stiff |Indented by thumbnail 100 to 200 200 to 400 15 to 30
. . . . . . . Note if soil represents dry condition eg. grey (dry) — " -
GM2; GC2; SM2; SC2 20-30%  Passing #200 (0.075mm) Sieve Use primary colour modified, if appropriate, with single adjective Hard 51'.%:;7 ndentwitn >200 >400 30
*GM3; GC3; SM3; SC3; 30-40% Passing #200 (0.075mm) Sieve Border cases can be hyphenated eg. grey-brown
*GM4; GC4; SM4; SC4: 40-50% Passing #200 (0.075mm) Sieve Describe streaks or splotches of other colors as "mottled”




SUMMARY LOG Drill Hole#: BH24-01
Ministry of . . . D -
. ate(s) Drilled: 28 Jun 2024
B Transporation  |Project: Bastin Hill ()
COLUMBIA  and Infrastructure || ocation: Quesnel, BC Company: VanMars
Prepared by: 221-11730-05|Datum; UTM Zone 10N , NAD83 Alignment; Driller: Brodan Bydeweg
WSP Canada Inc. Northing/Easting: 5855082.3 m , 552372.0 m  Station/Offset: Drill Make/Model: Marl M5T
Logged by HC Reviewed byAE Elevation: 540.9 m Drilling Method: Solid Stem Auger
€ x Pocket Penetrometer ® Shear Strength (kPa) w = o z
2 loolE 100 200 300 400 g % 2 3 g COMMENTS S
= |128]8 [ z | 2 S TESTING =
'3_: I % + Natural Vane & Remold Vane wl g g 5 SOIL T <
no(zas A SPT'N' (BLOWS/300 mm)A gl = Q - DESCRIPTION 7 Drillers Estimate i
8 |59 W% 2519153 2 (G%S%F %) o
@ W Yo-mmemmmememne R W% %] x 2] a
20 40 60 80
L ch °Il (GP-GM) sandy GRAVEL with trace silt, fine to coarse, poorly
+ o7 o) graded, rounded to subrounded GRAVEL; coarse to fine
i 0;:," sand; dark brown, ALLUVIAL; moist, compact.
o o
L S o
L :}c
- 8.3% ] g <)
i [ G1 <
I 5 — 7o 540 -
- 1 g’ < o o
L < )
i 5 bl GP-GM
I (2]
L 2 PSS
B [} 1 D o
[ 44% o a2
L [ G2 100 0@: N Sieve (G2)
I Z 52 o7o G:59% S:34% F:7% 539 -
- 2 T o SPT at offset BH
] 1 IAY 7o
L 22 e
L s
- End of hole at 2.44 m.
[ Terminated due to auger refusal.
7 : 538
= 3 Groundwater was not observed during
i the drilling of this borehole.
i SPT N-values are uncorrected.
r 537 -
- 4
I 536 -+
- 5
I 535 -~
- 6
I 534 +H
— 7
I 533 o
- 8
I 532 -+
— 9
I ) 531 +H
Legend mA-Auger mB-Becker Ile-Core I:lG-grab I;lV-Vane Final Depth of Hole: 2.4
Sample LitLab S-Soit o4 Wash T-Shelb Depth to Top of Rock:
. -Lal -Spli -Odex -Was| -Shelby
Type: Sample Spoon air rotary) |%| mud return), Tube Page 1 0of 1




WSP Canada Inc.
Logged by: HC  Reviewed by:AE

Northing/Easting: 5855061.0 m , 552398.9 m  Station/Offset:

Elevation: 540.6 m

SUMMARY LOG Drill Hole#: BH24-02
Ministry of iect: in Hi Date(s) Drilled: 28 Jun 2024
BRITISH | Transportation Project: Bastin Hill (s) Drilled: 28 Ju
COLUMBIA | and Infrastructure || gcation: Quesnel, BC Company: VanMars
Prepared by: 221-11730-05|Datum: UTM Zone 10N , NAD83 Alignment: Driller: Brodan Bydeweg

Drill Make/Model: Marl M5T
Drilling Method: Solid Stem Auger

€ x Pocket Penetrometer ® Shear Strength (kPa) w —_ z
Q =

2 loulE 100 200 300 400 g o 2 3 g COMMENTS >
E |29/§ Flzl x| e < TESTING 2
T 5= w e 2 SOIL S =
z 355 + Natur;;ll )/ane ® Remold Vane w g g 5 DESORIPTION T <>(
G |zyl2 A SPT'N" (BLOWS/300 mm)A | S| g | 2 @ Drillers Estimate r
o |29 Wi 21 518 | o 2 (G%S%F %) m

@ W Yo-mmemmmememne @enmmneanenes |W,% %] 4 2 3
20 40 60 80

L (ML) SILT, low to non-plastic; some fine sand; yellowish

+ 9 brown, cohesive, w > PL, stiff.

i g A §81 | 100 SPT at offset BH

B 4 238% 1y 540

L 5 ) | o4 ML Atterberg (G4)

L PL:23% LL:24%

- 1

i 47% 1

L [ ] G1

i g T (SP-SM) SAND and GRAVEL with trace silt, fine to coarse, 1.52m 539

I E 39 :| poorly graded SAND, fine to coarse rounded to subrounded

I < |8 A Ss3 | 95 :| GRAVEL; dark brown, ALLUVIAL, non-cohesive, wet, dense to SPT at offset BH

Y I V4 I] very dense.

I s (22 :

L @» 29 —o

B 7.0% &

i G2 2 Wash Sieve (G2) 538

i ;*13 A X ss4 | 65 - Gravel blocking split spoon sampler. SP-SM F10%

i 20/ — SPT at offset BH

- 3 82

[ mml g 55

L G3 Sieve (G3)

L G:42% S:50% F:8%

N 537

i End of hole at 3.66 m.

L 4 Terminated due to auger refusal

[ Groundwater was not observed during

L the drilling of this borehole.

r SPT N-values are uncorrected. 536

s

N 535

.

i 534

— 7

N 533

.

N 532

.

L 531
Legend mA-Auger mB-Becker Ile-Core I:lG-grab I;lV-Vane Final Depth Of Hole: 3.7
Sample LitLab S-Soit o4 Wash T-Shelb Depth to Top of Rock:

. -La -Spli -Odex W -Was -Shelby
Type: Sample Spoon air rotary) | /Al mud return), Tube Page 1 0of 1




WSP Canada Inc.

Elevation: 542.2 m

Logged by: HC  Reviewed by:AE

Northing/Easting: 5855160.0 m , 552432.0 m  Station/Offset:

SUMMARY LOG Drill Hole#: BH24-03
Ministry of iect: in Hi Date(s) Drilled: 28 Jun 2024
BRITISH | Transportation Project: Bastin Hill (s) Drilled: 28 Ju
COLUMBIA | and Infrastructure || gcation: Quesnel, BC Company: VanMars
Prepared by: 221-11730-05|Datum: UTM Zone 10N , NAD83 Alignment: Driller: Brodan Bydeweg

Drill Make/Model: Marl M5T
Drilling Method: Solid Stem Auger

€ x Pocket Penetrometer ® Shear Strength (kPa) w —_ z
Q =

. £ 100 200 300 400 g o 2 3 g COMMENTS >
E |Qun|lc > z > o Z o
= [(Z23|e = x = I S TESTING =
'3_: I % + Natural Vane @ Remold Vane w g g 5 SO T <>(
E g b 2 A SPT"N" (BLoovvs/aoo mm)A % = 3 2 DESCRIPTION g Drillers Estimate @
o |29 Wo 2 518 | o 2 (G%S%F %) m

o W, %h]-semmmememeenes @enmmneanenes |W,% %] x 2 3
20 40 60 80

L / ‘4 -] (SC2) clayey SAND and GRAVEL, fine to coarse SAND and

L 8 *| fine to coarse rounded to subangular GRAVEL, brown, some 542

r 3| A S§81| 65 | ;| clay, ALLUVIAL, moist, non-cohesive, loose. SPT at offset BH

I 4

N 4

L 4

L SC2

| 8.0% —

- 1 L G1 Sieve (G1)

i I G:38% S:41% F:21% 541

B 12.5% : 1.52m

L ) G2 (SM3) SILTY SAND with trace gravel, fine to medium silty ’ Wash Sieve (G2)

I 34 SAND; yellowish brown, ALLUVIAL, non-cohesive, moist, F:34%

[ _ %g A 82| 70 dense. SPT ot offsel BH

L AR

] Ea SM3

i e 2 540

I E% 30

B o [15 A SS3 | 30 - Sample loss due to sand falling back out of sampler.

L 3|17

- 13 17.5% L\ — . 2.72m

L 25 G3 (CL) sandy SILTY CLAY, low plasticity CLAY, yellowish brown Atterberg (G3)

L 5 I with light grey, cohesive, w>PL, hard. PL:18% LL:31%

I s cL 539

r 10 A ss4 | 30 - Gravel blocking split spoon sampler. SPT at offset BH

B 31

[ 2 3.66

r 17l geo -] (SC2) gravelly CLAYEY SAND, mostly fine to coarse clayey oom

i 109 ® | o4 :| SAND, fine to coarse rounded to subangular gravel, dark grey,

- 4 mm — 4 ALLUVIAL, non-cohesive, moist, very dense.

; SC2 538

i End of hole at 4.57 m.

[ Terminated due to auger refusal

- 5

i Groundwater was not observed during 537

L the drilling of this borehole.

B SPT N-values are uncorrected.

.

L 536

L

L 535

.

I 534

.

L 533
Legend mA-Auger mB-Becker Ile-Core I:lG-grab I;lV-Vane Final Depth Of Hole: 4.6
Sample LitLab S-Soit o4 Wash T-Shelb Depth to Top of Rock:

. -La -Spli -Odex -Was| -Shelby
Type: Sample Spoon air rotary) |%| mud return), Tube Page 1 0of 1




SUMMARY LOG Drill Hole#: BH24-04
Ministry of iect: in Hi Date(s) Drilled: 28 Jun 2024
BRITISH | Transportation Project: Bastin Hill (s) Drilled: 28 Ju
COLUMBIA | and Infrastructure || gcation: Quesnel, BC Company: VanMars
Prepared by: 221-11730-05|Datum: UTM Zone 10N , NAD83 Alignment: Driller: Brodan Bydeweg

Drill Make/Model: Marl M5T
Drilling Method: Solid Stem Auger

WSP Canada Inc.
Logged by: HC  Reviewed by:AE

Northing/Easting: 5855210.0 m , 552466.0 m  Station/Offset:
Elevation: 554.1 m

€ x Pocket Penetrometer ® Shear Strength (kPa) w —_ z
o =
2 loolE 100 200 300 400 g o 2 3 g COMMENTS -
(%18 > z > ] < [e)

= [(Z23|e = x = I S TESTING =

'3_: 3 '<£ % + Natural Vane @ Remold Vane w g w > SO T <

I |zu=s A SPT'N" (BLOOWSBOO mm)A gl = 3 3 DESCRIPTION @ Drillers Estimate E

o |29 Wi 21 518 | o 2 (G%S%F %) m

o W, %h]-emmemememeees @enmmneanenes |W,% %] x 2 a
20 40 60 80
L .| (SP-SM) gravelly SAND with trace silt, fine to coarse, poorly 554 A
o 3 graded SAND; fine to coarse, rounded to subrounded gravel; SPT at offset BH
r 7 A ss1 | 100 :| dark brown, ALLUVIAL, non-cohesive, moist, compact.
i 14 .
N 17
L 13 [ 5.0%:
L ° G1
L 1 I
I 553 o
I 29
l 8 A §S2 [ 90
R I 3 SPT at offset BH
3 17 65% I 552 -
r 18| @ G2 Wash Sieve (G2)
L F:8%
i [
i S
3 <
- 3|
SP-SM

[ 3 551
[ =] 28
L = SPT at offset BH
[ 3 |23 A $S3 | 90
- 14
3 14
i 16| 7.0% Bl
L [ ] G3 Sieve (G3)
- 4 27 G:30% S:63% F:7%
r 8 A Ss4 | 100 SPT at offset BH 550 o
i 12
L 15
- 13
s
i 6.0% 549 A
- L G4
.
L End of hole at 6.10 m. A %0
B Terminated due to auger refusal
I Groundwater was not observed during
B ; the drilling of this borehole.
3 547 o
I SPT N-values are uncorrected.
.
3 546
.
3 545

Legend mA-Auger mB-Becker Ile-Core I:lG-grab I;lV-Vane Final Depth of Hole: 6.1

Sample LitLab S-Soit o4 Wash T-Shelb Depth to Top of Rock:
. -Lal -Spli -Odex W -Was| -Shelby
Type: Sample Spoon air rotary) | /Al mud return), Tube Page 1 0of 1




SUMMARY LOG Drill Hole#: BH24-05
Ministry of . . . D -
. ate(s) Drilled: 28 Jun 2024
B Transporation  |Project: Bastin Hill (s)
COLUMBIA | and Infrastructure || ocation: Quesnel, BC Company: VanMars
Prepared by: 221-11730-05|Datum: UTM Zone 10N , NAD83 Alignment; Driller: Brodan Bydeweg
WSP Canada Inc. Northing/Easting: 5855169.0 m , 552493.0 m  Station/Offset: Drill Make/Model: Marl M5T
Logged by HC Reviewed byAE Elevation: 554.1 m Drilling Method: Solid Stem Auger
€ x Pocket Penetrometer ® Shear Strength (kPa) w = o z
2 loolE 100 200 300 400 g % 2 8 g COMMENTS S
= |128]8 [ z | 2 S TESTING =
'3_: I % + Natural Vane @ Remold Vane u = g 5 SOIL T <>(
& ¥ g 2 A SPT"N" (BLOOWS/300 mm)A % s ) a DESCRIPTION g Drillers Estimate @
a 295 W% 2| & o < (G% S %F %) w
@ W Yo-mmemmmememne R W% %] x 2] a
20 40 60 80

L =X (SP-SM) SAND and GRAVEL with trace silt, fine to coarse, 554 A

+ 2 40 poorly graded SAND and fine to coarse rounded to subangular

3 = A 881 80 GRAVEL,; dark brown, ALLVIAL, non-cohesive, moist, dense.

B » |17 SPT at offset BH

F % 23 5.5%

+ @120

L [ ] G1

Ly |

L 563 +

: 48!

i 16 A ss2 | 80

21 R
I ) SPSM | sp atoftset B 552
5.8%

i 2| @ G2 Wash Sieve (G2)

I 1 F:8%

N |

3 551  —

F 6.0%

3 [ G3 Sieve (G3)

B G:39% S:52% F:9%

- 4

I End of hole at 3.96 m. 550 -

I Terminated due to auger refusal

I Groundwater was not observed during

i the drilling of this borehole.

- 5

L 549

I SPT N-values are uncorrected.

.

F 548 +

L

F 547 H

.

3 546

.

F 545
Legend mA-Auger mB-Becker Ile-Core I:lG-grab I;lV-Vane Final Depth Of Hole: 4.0
Sample LitLab S-Soit o4 Wash T-Shelb Depth to Top of Rock:

. -La -Spli -Odex -Was -Shelby
Type: Sample Spoon air rotary) |%| mud return), Tube Page 1 0of 1
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APPENDIX C

2024 Spoil Stockpile Geotechnical
Investigation Laboratory Test
Results
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Project: Bastin Road Stockpile Reported by: B. McLeod
Office:  Prince George, BC Reviewed by: G. Michaud

Client: Urban Systemes Limited Project Number: CA-WSP-221-11730-05 \ \ ‘ I )

MOISTURE CONTENT - ASTM D2216

Sample | Sampled Top Bottom Wt. of Wt. Wt. Wt Moisture

Hole No. P P Test Date Technician Depth Depth ’ Sample | Sample ) Content Comments

No. Date Tare Water

(m) (m) Wet Dry %

BH24-01 G1 28-Jun-24 8-Jul-24 S. McMahon 0.76 0.89 17.40 | 1515.52 | 1400.69 | 114.83 8.3%

G2 28-Jun-24 8-Jul-24 S. McMahon 1.52 1.98 398.1 | 2418.3 | 2332.4 85.9 4.4%
BH24-02 G1 28-Jun-24 8-Jul-24 . McMahon 1.22 1.52 17.49 | 1867.03 | 1783.52| 83.51 4.7%

G2 28-Jun-24 8-Jul-24 . McMahon 2.23 2.87 389.7 | 3554.4 | 3348.1 | 206.3 7.0%

G3 28-Jun-24 8-Jul-24 . McMahon 2.90 3.66 396.3 | 3103.8 | 2896.0 | 207.8 8.3%

w nln wn

G4 28-Jun-24 8-Jul-24 . McMahon 0.63 0.76 23.35 | 128.08 | 107.98 | 20.10 | 23.8%

BH24-03 G1 28-Jun-24 8-Jul-24 S. McMahon 0.86 1.12 394.4 | 2807.1 | 2628.0 | 179.1 8.0%
G2 28-Jun-24 8-Jul-24 S. McMahon 1.52 1.68 390.8 897.2 8411 56.1 12.5%
G3 28-Jun-24 8-Jul-24 S. McMahon 2.72 2.95 22.84 | 112.28 | 98.97 13.31 17.5%
G4 28-Jun-24 8-Jul-24 S. McMahon 3.81 3.96 17.37 | 850.55 | 784.91 | 65.64 8.6%
BH24-04 G! 28-Jun-24 8-Jul-24 S. McMahon 0.61 1.01 1749 | 810.61 | 773.03 | 37.58 5.0%
G2 28-Jun-24 8-Jul-24 S. McMahon 1.91 2.54 394.9 | 2109.4 | 2004.6 | 104.8 6.5%
G3 28-Jun-24 8-Jul-24 S. McMahon 3.68 4.04 395.74 | 2612.39 | 2468.10 | 144.29 7.0%
G4 28-Jun-24 8-Jul-24 S. McMahon 5.08 5.49 17.52 | 1248.92 | 1179.15| 69.77 6.0%

BH24-05 G1 28-Jun-24 8-Jul-24 . McMahon 0.61 0.91 17.55 | 1035.59 | 982.25 | 53.34 5.5%

)

G2 28-Jun-24 8-Jul-24 S. McMahon 2.13 2.39 391.3 | 2008.5 | 1920.4 | 88.10 5.8%

G3 28-Jun-24 8-Jul-24 S. McMahon 3.05 3.58 381.6 | 19925 | 1901.0 | 91.50 6.0%

Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of the test results is provided only on written request.




Client:

Urban Systemes Limited

Project Number:

CA-WSP-221-11730-05

Project: Bastin Road Stockpile Reported by: B. McLeod \ \ \ I )
Office: Prince George, BC Reviewed by: G. Michaud
MOISTURE CONTENT/WASH - ASTM D2216/ASTM C117-Procedure A
Hole No. Sa;:; |c.>le SaEr;r; ;:Led Test Date | Technician D-It;:’t)h BI;::;:‘ V_\I{ta.rc;f Savr\rl1t|;le Savr\rl1t|;le Savlll:rl)le sz:c.er Mgf:tj.re I;gz:r:,/go
(m) (m) Wet Dry Washed %
BH24-02 G2 28-Jun-24 8-Jul-24 | S. McMahon| 2.23 2.87 389.7 3554.4 3348.1 3047.1 206.3 7.0% 10.2%
BH24-03 G2 28-Jun-24 8-Jul-24 | S. McMahon| 1.52 1.68 390.8 897.2 841.1 687.9 56.1 12.5% 34.0%
BH24-04 G2 28-Jun-24 8-Jul-24 | S. McMahon| 1.91 2.54 394.9 2109.4 2004.6 1883.6 104.8 6.5% 7.5%
BH24-05 G2 28-Jun-24 8-Jul-24 | S. McMahon| 2.13 2.39 391.30 2008.5 1920.4 1799.3 88.1 5.8% 7.9%

Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of the test results is provided only on written request.




ASTM C136/ASTM C117

GRAIN SIZE DISTRIBUTION WS I )

BC Ministry of Transportation & Infrastructure PROJECT: CA-WSP-221-11730-05
OFFICE: Prince George, BC
TECHNICIAN: WSP Canada Inc. Lab
DATE: 16-Jul-2024

PROJECT NAME: Quesnel-Hixon - Bastin Road Stockpile

BOREHOLE NUMBER: BH24-01 SAMPLED BY: S. Chen
SAMPLE NUMBER: G2 DATE SAMPLED:  28-Jun-2024
DEPTH: 1.52m - 1.98m DATE TESTED: 8-Jul-2024
GRAIN SIZE IN MILLIMETERS SUMMARY
100 100 10 1 0.1 0.01 Grain size | Passing
. . : (mm) (%)
. \ . : 100.0 100.0
90 : : : 75.0 100.0
d H : : 63.0 100.0
: : : 50.0 816
80 HEL | : : : 375 72.4
: \ : : 25.0 68.0
: . : 19.0 63.4
70 . . : : 12.5 54.3
) : . : 9.5 49.4
73 : . : : 4.75 40.9
2 60 : : : : 2.00 33.3
= : : : 0.850 272
z . . : 0.425 224
g 30 : : : : 0.250 18.0
& : NG : 0.150 12.0
o : \‘ : : 0.075 7.1
40 s . : s
: : \\ : GRAVEL=  59.1%
: : N : SAND =  33.7%
30 . H ~N : : FINES= 7.1%
: : N :
: : \g\ : D10= 0.1
20 : : N : D30=  1.26
\ : D60= 16.02
10 : : NG Cu= 142.09
: : : : T Cc=__ 0.88
0 - . - . - Moisture =  4.4%
COBBLE Coarse Fine Coarse Medium Fine FINES -
S GRAVEL SAND (sit &clay) Tested Weight 1,934.3
(9)=
COMMENTS:
CH M Nichouaal
Reported by: Reviewed by:
Glenda Michaud Brian McLeod

Reporting of these test results constitutes a testing service only. Additional sample information available on request.
Engineering interpretation or evaluation of the test results is provided only on written request.
WSP Canada Inc. 3456 Opie Crescent Prince George, BC V2N 2P9




ASTM C136/ASTM C117

GRAIN SIZE DISTRIBUTION WS I )

BC Ministry of Transportation & Infrastructure PROJECT: CA-WSP-221-11730-05
OFFICE: Prince George, BC
TECHNICIAN: WSP Canada Inc. Lab
DATE: 16-Jul-2024

PROJECT NAME: Quesnel-Hixon - Bastin Road Stockpile

BOREHOLE NUMBER: BH24-02 SAMPLED BY: S. Chen
SAMPLE NUMBER:  G3 DATE SAMPLED:  28-Jun-2024
DEPTH: 2.90m - 3.66m DATE TESTED: 8-Jul-2024
GRAIN SIZE IN MILLIMETERS SUMMARY
100 100 10 1 01 0.01 Grain size | Passing
: : : (mm) (%)
: \ : : 100.0 100.0
90 : : : 75.0 100.0
: \ H i : 63.0 100.0
. \ . : 50.0 100.0
80 : ; : : : 375 100.0
: : : 25.0 90.2
: : : 19.0 85.1
70 . : \ . : : 12.5 76.8
) : N\ | : 95 72.1
7] . \; : 4.75 57.9
2 60 : : : : 2.00 437
= : A : 0.850 31.0
z . . : 0.425 18.5
g 30 : : : : 0.250 13.1
i : : : : 0.150 107
w : : : :
: : : : 0.075 8.1
40 A A \ : s
: : \ : GRAVEL=  42.1%
: : \!\ : SAND=  49.8%
30 . H \ : FINES= 8.1%
\ D10=  0.13
20 : : 1N : D30=  0.80
: : !N : D60=  5.26
o . H \ .
10 : : ~ Cu= 42.00
: : : . : Cc=__ 0.98
0 . : - : : Moisture=  8.3%
COBBLE Coarse Fine Coarse Medium Fine FINES -
s GRAVEL SAND (it &clay) Tested Welgh_t 2,499.7
(9)=
COMMENTS:

CH M Nichouaal

Reported by: Reviewed by:
Glenda Michaud Brian McLeod

Reporting of these test results constitutes a testing service only. Additional sample information available on request.
Engineering interpretation or evaluation of the test results is provided only on written request.
WSP Canada Inc. 3456 Opie Crescent Prince George, BC V2N 2P9




GRAIN SIZE DISTRIBUTION

ASTM C136/ASTM C117

\\\I)

BC Ministry of Transportation & Infrastructure PROJECT: CA-WSP-221-11730-05
OFFICE: Prince George, BC
TECHNICIAN: WSP Canada Inc. Lab
DATE: 16-Jul-2024
PROJECT NAME: Quesnel-Hixon - Bastin Road Stockpile
BOREHOLE NUMBER: BH24-03 SAMPLED BY: S. Chen
SAMPLE NUMBER: G1 DATE SAMPLED: 28-Jun-2024
DEPTH: 0.86m - 1.12m DATE TESTED: 8-Jul-2024
GRAIN SIZE IN MILLIMETERS SUMMARY
100 100 10 1 0.1 0.01 Grain size | Passing
: : : (mm) %)
: : : 100.0 100.0
90 : : : 75.0 100.0
: : H : : 63.0 100.0
: \ : : 50.0 100.0
80 : : : : : 37.5 100.0
: : : 25.0 91.0
: : : 19.0 84.8
70 . : N : s 12.5 79.8
g : \: : 95 74.2
0 : . : 4.75 62.1
2 60 : : : : 2.00 51.6
> : : : 0.850 445
z : : \.\ : 0.425 37.8
g 30 : : AN : : 0.250 31.9
] : : | : 0.150 27.0
o : : N | : 0.075 213
40 : : NG :
: : \ : GRAVEL= 37.9%
: : : SAND =  40.8%
30 : : : FINES=  21.3%
20 \_ D10=  N/A
. . H D30 = 0.21
: : : D60 = 3.99
10 : : : Cu= NA
: : : cc=  NIA
0 = . : Moisture=  8.0%
COBBLE Coarse Fine Coarse Medium Fine FINES -
S GRAVEL SAND (sit &clay) Tested Weight 2,233.6
(9)=
COMMENTS:

CH M Nichouaal
Reported by: Reviewed by:
Glenda Michaud

Brian McLeod

Reporting of these test results constitutes a testing service only. Additional sample information available on request.
Engineering interpretation or evaluation of the test results is provided only on written request.
WSP Canada Inc. 3456 Opie Crescent Prince George, BC V2N 2P9




ASTM C136/ASTM C117

GRAIN SIZE DISTRIBUTION WS I )

BC Ministry of Transportation & Infrastructure PROJECT: CA-WSP-221-11730-05
OFFICE: Prince George, BC
TECHNICIAN: WSP Canada Inc. Lab
DATE: 16-Jul-2024

PROJECT NAME: Quesnel-Hixon - Bastin Road Stockpile

BOREHOLE NUMBER: BH24-04 SAMPLED BY: S. Chen
SAMPLE NUMBER:  G3 DATE SAMPLED:  28-Jun-2024
DEPTH: 3.94m - 4.04m DATE TESTED: 8-Jul-2024
GRAIN SIZE IN MILLIMETERS SUMMARY
100 100 10 1 0.1 0.01 Grain size | Passing
. . : (mm) (%)
: \ . : 100.0 100.0
920 : '\ H : 75.0 100.0
d : H : 63.0 100.0
: : : 50.0 100.0
80 : : : 375 100.0
: \\ : : 25.0 95.3
: \i : 19.0 92.6
70 . \ . 12.5 87.4
) : : : 9.5 81.6
73 : . : 4.75 69.8
g 60 . - E 2.00 50.4
= : : : 0.850 298
z . . : 0.425 16.0
o 50 : : : 0.250 11.4
& : : : 0.150 9.2
o : : : 0.075 7.2
40 . R s
: : \ : GRAVEL =  30.2%
. . \ : SAND =  62.6%
30 : H "\ : FINES= 7.2%
\ i D10=  0.18
20 : : : : D30=  0.86
: : : : D60=  3.07
10 q H HE N :
. H ‘\._i Cu= 17.06
: : : . : Cc=  1.33
0 = : 5 : : Moisture=  7.0%
COBBLE Coarse Fine Coarse Medium Fine FINES -
s GRAVEL SAND (it &clay) Tested Weight ) ,
(9)=
COMMENTS:
CH M Nichouaal
Reported by: Reviewed by:
Glenda Michaud Brian McLeod

Reporting of these test results constitutes a testing service only. Additional sample information available on request.
Engineering interpretation or evaluation of the test results is provided only on written request.
WSP Canada Inc. 3456 Opie Crescent Prince George, BC V2N 2P9




ASTM C136/ASTM C117

GRAIN SIZE DISTRIBUTION WS I )

BC Ministry of Transportation & Infrastructure PROJECT: CA-WSP-221-11730-05
OFFICE: Prince George, BC
TECHNICIAN: WSP Canada Inc. Lab
DATE: 16-Jul-2024

PROJECT NAME: Quesnel-Hixon - Bastin Road Stockpile

BOREHOLE NUMBER: BH24-05 SAMPLED BY: S. Chen
SAMPLE NUMBER:  G3 DATE SAMPLED:  28-Jun-2024
DEPTH: 3.05m - 3.58m DATE TESTED: 8-Jul-2024
GRAIN SIZE IN MILLIMETERS SUMMARY
100 100 10 1 0.1 0.01 Grain size | Passing
: : : (mm) (%)
: \ : : 100.0 100.0
90 : s : 75.0 100.0
: Y : : : 63.0 100.0
: : : 50.0 100.0
80 . : s : H 37.5 100.0
: : \ : : 25.0 92.2
: \ || ¢ : 19.0 88.4
70 : Nk : : 125 80.1
) : \ © : 9.5 75.0
7 . § : 4.75 60.9
2 60 : . : : 2.00 48.9
= : i N : 0.850 395
z : FON : 0.425 303
g 30 : : \ : : 0.250 215
X : : \ { : 0.150 14.7
w : : : :
: : : : 0.075 9.2
40 A A \l\ : s
: : \ | : GRAVEL= 39.1%
: : N : SAND= 51.6%
30 : : \ : FINES=  9.2%
Y D10=  0.08
20 : : TN : D30=  0.42
: : \ : D60=  4.46
. . : N
10 : : i )] Cu= 53.99
: : : : : Cc= 047
0 . : - . : Moisture = 6.0%
COBBLE Coarse Fine Coarse Medium Fine FINES -
s GRAVEL SAND (it &clay) Tested Weight | g
(9)=
COMMENTS:

CH M Nichouaal

Reported by: Reviewed by:
Glenda Michaud Brian McLeod

Reporting of these test results constitutes a testing service only. Additional sample information available on request.
Engineering interpretation or evaluation of the test results is provided only on written request.
WSP Canada Inc. 3456 Opie Crescent Prince George, BC V2N 2P9




ATTERBERG LIMITS

ASTM D4318 - Wet Preparation
sample was screened over a 425um sieve

\\\I)

PROJECT: Bastin Road Stockpile Sample ID: BH24-02, G4
Project No.: CA-WSP-221-11730-05 Depth: 0.63m-0.76m
Technician: S. McMahon Date Sampled: 28-Jun-2024
Office: Prince George, BC Sampled by: S. Chen
Date: 9-Jul-2024
Liquid Limit - Multipoint Method
Trial No. 1 2 3
No. of Blows 29 21 16
Mass Wet + Tare 24.03 27.28 27.16
Mass Dry + Tare 22.14 24.50 24.42
Mass Tare 13.56 13.69 14.02
Mass of Water 1.89 2.78 2.74
Dry Soil Mass 8.58 10.81 10.40
Moisture Content 22.0 25.7 26.3
Liquid Limit 22.5 25.2 24.9 Average Liquid Limit: 24
Plastic Limit - Hand Rolled
Trial No. 1 2 3
Mass Wet + Tare 24.16 24.24 24.87
Mass Dry + Tare 22.30 22.30 22.83
Mass Tare 13.98 13.71 13.91
Mass of Water 1.86 1.94 2.04
Dry Soil Mass 8.32 8.59 8.92
Moisture Content 22.4 22.6 22.9 Average Plastic Limit 23
Plasticity Index 1
Received Moisture 24
Plasticity Index Pl=LL-PL
Liquidity Index LI=(MC-PL)/PI
Flow Curve Plasticity Chart
WL=50 "A"- Line
30 70
_ 60 |
% 2 > 50 | CH or OH
5 27 k=]
2 ® £ 4
S 26 ® > 40
O 2 B 4 |
o 3 30 CLor OL
2 24 ©
k7] o 20 1 H-gr-oH
Eo 2 10
22 * M
21 0 1 1 T T T
0 20 40 60 80 100
20 -
10 25 70 Liquid Limit
# of blows
Xeported by: R ik Reviewed by: /7

Glenda Michaud

Briah McLeod

CCik

m

Reporting of these test results constitutes a testing service only. Additional sample information available on request.
Engineering interpretation or evaluation of the test results is provided only on written request.

WSP Canada Inc.

3456 Opie Crescent

Prince George, BC V2N 2P9



ATTERBERG LIMITS

ASTM D4318 - Wet Preparation
sample was screened over a 425um sieve

PROJECT: Bastin Road Stockpile Sample ID:
Project No.: CA-WSP-221-11730-05 Depth:
Technician: S. McMahon Date Sampled:
Office: Prince George, BC Sampled by:
Date: 10-Jul-2024

Liguid Limit - Multipoint Method

\\\I)

BH24-03, G3
2.72m - 2.95m
28-Jun-2024
S. Chen

Trial No. 1 2 3
No. of Blows 31 25 19
Mass Wet + Tare 2417 23.58 23.38
Mass Dry + Tare 21.76 21.23 21.00
Mass Tare 13.73 13.62 13.56
Mass of Water 2.41 2.35 2.38
Dry Soil Mass 8.03 7.61 7.44
Moisture Content 30.0 30.9 32.0
Liquid Limit 30.9 30.9 30.9 Average Liquid Limit: 31
Plastic Limit - Hand Rolled
Trial No. 1 2 3
Mass Wet + Tare 24.35 25.30 23.10
Mass Dry + Tare 22.76 23.66 21.71
Mass Tare 13.79 14.37 13.87
Mass of Water 1.59 1.64 1.39
Dry Soil Mass 8.97 9.29 7.84
Moisture Content 17.7 17.7 17.7 Average Plastic Limit 18
Plasticity Index 13
Received Moisture 18
Plasticity Index Pl=LL-PL
Liquidity Index LI=(MC-PL)/PI
Flow Curve Plasticity Chart
WL=50 "A"- Line
34 70
3 33 60 1
% \ > 50 | CH or OH
& 3 3
g \ :> 40 1
E . \ 2901 CLor oL
% 30 T 20 H-ar-OH
= \ 10 | *
29 - L of OL
28 | \ °o 20 40 60 80 100
10 25 70 Liquid Limit
# of blows
leported by: ik Reviewed by: /7

Glenda Michaud

Briah McLeod

CCik

m

Reporting of these test results constitutes a testing service only. Additional sample information available on request.
Engineering interpretation or evaluation of the test results is provided only on written request.
Prince George, BC V2N 2P9

WSP Canada Inc.

3456 Opie Crescent
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wsp.com





