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SHKJVI BOREHOLE ENGINEERING LOG BOREHOLE NO : BH-SKM-25
CLIENT : TMR POSITION : E: 10565, N: 152777 (56 South East Transit Horizontal Datum) PAGE : 1 OF 6
PROJECT : GUSBUS SURFACE ELEVATION : 40.1 (AHD) DATE DRILLED : 3/9/12 to 3/9/12
JOB NO : QB10312.540 DIP / AZIMUTH : 90° LOGGED BY : NC
LOCATION : Within existing stockpile CONTRACTOR : Geodrill CHECKED BY : DWL

DRILLING MATERIAL
PROGRESS| z| « » = 3 5
2 = o3 = =
E| < » = = o < MATERIAL DESCRIPTION wZ| &
22| . |28 z @E :E’ E | £ |8 soilType, Colour, Plasticity or Particle Characteristic | % CE> E & Oizsggg:r\?aﬁions
So| w |SL|3a| Zo T Lz, |2 Secondary and Minor Components ol @
2<| E |2z| 3z == <O < Qz| 2
xO| & |Xxd| ey < a o [SS o9qQ| ©
S| = |0a| 03 S 40 14—0.0 122 Jo @ SO| ©
' ' FILL (SANDY GRAVEL) (GW): Black, fine to coarse, 0.00: - 4.70m
- sub-rounded to sub-angular, fine to medium grained FILL 1
B , trace silt. 470-8.50 i
.0-8.00m
N ALLUVIUM ]
L 8.50-14.50m _
RESIDUAL
39.61—0.5 —
B 14.50-TD i
XW ROCK
1.00
ST 39.14—1.0 GW D —
9,13,9 N ]
N=22
L . ]
1.45m B 7
38.61—1.5 —
38.11-2.0 B s s —— — — —
(GW): With silt and cobbles, trace rootlets.
i GW M i
o L ]
0z 2.50m 376425 2.50m B
< S o omm ’ ’ FILL (GRAVELLY CLAY) (CL): Orange brown, low
\?B N=R r plasticity, medium sized, sub-angular gravel. 1
.58m
37.113.0 —
cL
2 L ]
5 36.61—3.5 —
N
S L jseom  __ _ _ _ _ M| F ]
S (CL): Pale pink brown, fine to coarse sized gravel.
s L ]
= - CL —
[a]
Q - .
& 4.00m 4.00m
S| <ot 36.114.0 = == —— — — — — — —
¥ 2 2 2 N=4 (CL): Colour change to dark brown grey and black.
5 I i
= L ]
o L ]
8 cL
o - —
%] 4.45m
o
o 35.61—4.5 —
w
a L ]
é L 4.70m n
2 SAND (SP): Pale grey, medium grained sand.
8 | sp M| L
p L ]
o 3511-5.0 —
8 DRILLING SAMPLES & FlEéD T';STS DENSITY (SPT N-value) CONSISTENCY (Su) {N-value}
| HA  Hand Auger RR  Rock Rollin D Disturbed Sample PT Standard Penetration Test| _ ~
3| AS Auger Screw HQ HQ Coring 9 ES Env Soil Sample U Undisturbed Tube Sample I\_/L I\-/ery Loose g ‘110 VS VerySoft <12kPa {02}
%| ADIT  Auger Drill TC-bit NQ  NQ Coring EW Env Water Sample W Water Sample 00se N S Soft 12-25 {2-4}
| ADV Auger Drill V-bit  PQ  PQ Coring “D/'D 'E\)/'edlum Dense ;g - 38 F Fim 25-50 {4-8}
o| WB  Washbore NMLC NMLC Coring HP Hand Penetrometer ense -5 St Stiff 50-100 {8-15}
g' DRILLING PENETRATION HV Hand Vane Shear D yg:?TLhilR:EMCo?s’\tlD\llygvVet VD Very Dense 50 - 100 VSt Very Stiff 100 - 200 {15-30}
g|VE VeryEasy F Firm  VH VeryHard (P:Peak SuR: Residual Su) CO Compact >50/150mm| H  Hard >200 kPa {>30}
) Easy H  Hard N SPT blows per 300mm
Y GROUNDWATER SYMBOLS HW SPT penetration by hammer weight
3 Y = Water level (static) RW SPT penetration by rod weight
2]
z z = Water level (during drilling)
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SHKJVI BOREHOLE ENGINEERING LOG BOREHOLE NO : BH-SKM-25
CLIENT : TMR POSITION : E: 10565, N: 152777 (56 South East Transit Horizontal Datum) PAGE : 2 OF 6
PROJECT : GUSBUS SURFACE ELEVATION : 40.1 (AHD) DATE DRILLED : 3/9/12 to 3/9/12
JOB NO : QB10312.540 DIP / AZIMUTH : 90° LOGGED BY : NC
LOCATION : Within existing stockpile CONTRACTOR : Geodrill CHECKED BY : DWL

DRILLING MATERIAL
PROGRESS| z| « O = 3 5
=N » = = o < MATERIAL DESCRIPTION wZ| &
22 2|2 @E £ |z € .| soil Type, Colour, Plasticity or Particle Characteristic | % 2 E STRUCTURE
zZz| x |Z2ZE - ° = 2 & Other Observations
22| W [Zu|33] &9 4 | %o |88 Secondary and Minor Components 5S| 2
gOo| < |zd| gz | =m o | x5 |S2 05| &
S| = |0a)| 03 S 354450 492 10 & SO| ©
’ B RO SAND (SP): Pale grey, medium grained sand.
- (continued) 1
g L .
<7 i M| L 1
ALL)
5.50m L 5.50m
Pae=m— 34.61-55 [rFrs —
fL SPT o 7 CLAYEY SAND (SC): Grey and brown, fine to coarse gf;‘;‘i’r'g_' 5.50m to 5.95m
v o S grained sand, low plasticity clay, trace fine sized, > . - e — aro 7
B om, sub-angular and sub-rounded gravel. Gravel = 15%; Sand = 50%; Fines = 35% i
L Moisture Content = 11.6% i
5.95m B S S T
341460 [/ —~
L M i
33.616.5 |/ /" —
7.00m ook 7.00m i
33.14+70 P 4+ — - — — — — — — — — — — M | L - .
T % (SC): Pale grey, high plasticity clay fines , with fine 2?;2?,'12: 7.00mto 7.45m
che - S sized, sub-rounded (quartz) gravel, trace organics Gravel = 15%: Sand = 59%: Fines = 26% -
B S (roots). ' ' i
—Z— S Atterberg Limits:
- S LL = 53.4%; PL = 24.4%; Pl = 29.0%; B
B S/ LS = 11.2%; MC = 17.5% |
7.45m S S
326175 (/) —
g i /] sc i
32.14—8.0 \V°/ /" —
é 8.50m 3164—85 % 8.50m ]
~ o ’ ’ CLAY (Cl): Pale grey, medium plasticity, trace
] N=19 r orange brown iron staining of rock fabric. N
N
5 L i
z L i
[a]
0] L .
s 8.95m
NI
= 31.1+—9.0 ]
& L i
5I
5 : cl M | vst :
8
o - —
2
o 30.6—9.5 —
w
a L i
i
u L i
2
f L i
nj 10.001 I 10.00 i
.00m .0Um
e 30.1-—10.0
8 DRILLING SAMPLES & FlEéD T';STS DENSITY (SPT N-value) CONSISTENCY (Su) {N-value}
| HA  Hand Auger RR  Rock Rollin D Disturbed Sample PT Standard Penetration Test| _ ~
3| AS Auger Screw HQ HQ Coring 9 ES Env Soil Sample U Undisturbed Tube Sample I\_/L I\-/ery Loose g L11O VS VerySoft <12kPa {02}
%| ADIT  Auger Drill TC-bit NQ  NQ Coring EW Env Water Sample W Water Sample 00se N S Soft 12-25 {2-4}
| ADV Auger Drill V-bit  PQ  PQ Coring “D/'D 'E\)/'edlum Dense ;g - gg F Fim 25-50 {4-8}
o| WB  Washbore NMLC NMLC Coring HP Hand Penetrometer ense - St Stiff 50-100 {8-15}
o DRILLING PENETRATION HV Hand Viane Shear DT et | VD VeryDense  50-100 | Vst Verysiff  100-200 {1530}
g|VE VeryEasy F Firm  VH VeryHard (P:Peak SuR: Residual Su) CO Compact >50/150mm| H  Hard >200 kPa {>30}
S|E Easy H  Hard N SPT blows per 300mm
Y GROUNDWATER SYMBOLS HW SPT penetration by hammer weight
3 Y = Water level (static) RW SPT penetration by rod weight
2]
z z = Water level (during drilling)
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SHKJVI BOREHOLE ENGINEERING LOG BOREHOLE NO : BH-SKW-25
CLIENT : TMR POSITION : E: 10565, N: 152777 (56 South East Transit Horizontal Datum) PAGE : 3 OF 6
PROJECT : GUSBUS SURFACE ELEVATION : 40.1 (AHD) DATE DRILLED : 3/9/12 to 3/9/12
JOB NO : QB10312.540 DIP / AZIMUTH : 90° LOGGED BY : NC
LOCATION : Within existing stockpile CONTRACTOR : Geodrill CHECKED BY : DWL

DRILLING MATERIAL
PROGRESS| z| & 0 = 3 5
=N » = = o < MATERIAL DESCRIPTION wZ| &
22| . |28 z @E :E’ E | £ |8 soilType, Colour, Plasticity or Particle Characteristic | % CE> E & Oizsggg:r\?aﬁions
S2|w|3G|32| &9 x 5 | %0128 Secondary and Minor Components 5S| 2
zo| g |zd| 8z | <L o | xo [s2 o&| &
S| = |0a| 03 S 3044—100+2 A2 10 & SO| ©
T ’ ’ CLAY (Cl): Pale grey, medium plasticity, trace
N=15 r orange brown iron staining of rock fabric. 1
10.45m B N
29.61T10.5 —
L o i
29.1+—11.0 —
n M St 7
11.50m 11.50m
w 28.611.5 T With iron stained bands. | 11.50: relict XW rock structure observed N
N=14 B ]
11.95m B N
28.11—12.0 —
g 27.612.5 —
L LLL 12.80m i
~~~~~ CLAYEY SAND: Red brown and orange, fine to
B D medium grained sand, with grey, coarse grained, 1
13.00m | 5. aan| rounded bands.
Ser—— 274130 .. —
5,7,14 i
N=21
8 13.45m T
15 ]
N
S i
N I M | MD
& S ]
z - S E
[a}
9 o D B
I Y Y O
S 26.1—14.0( - - - —
¥ L |
5 SEEE
2 I N
O i
B
o —
(%2}
8 114.50m | 25.64 \148m __ ______
w Pl 1 ’ INTERBEDDED: SANDSTONE (pale grey, medium 14.50: SANDSTONE [Properties of SAND,
s} N=26 to coarse grained, sub-rounded) , CLAYSTONE medium dense] and CLAYSTONE [properties -
é (Grey and orange-brown). MD of CLAY, very stiff] 1
Q MV\;O and
o VSt 1
S
nj 14.95m .
8 25.1-
g DRILLING 5 Distrbed SA'V"TLES & F'EégTT';STi ir . DENSITY (SPT N-value) CONSISTENCY (Su) {N-value}
| HA  Hand Auger RR  Rock Rollin isturbed Sample tandard Penetration Test] _ ~
3| AS Auger Screw HQ HQ Coring 9 ES Env Soil Sample U Undisturbed Tube Sample I\_/L I\-/ery Loose g ‘110 VS Very Soft  <12kPa {0-2}
%| ADIT  Auger Drill TC-bit NQ  NQ Coring EW Env Water Sample W Water Sample 00se N S Soft 12-25 {2-4}
€| ADV Auger Drill V-bit - PQ  PQ Coring hD/ID IE\)/Iedlum Dense ;g - 28 F Firm 25-50 {4-8}
o| WB  Washbore NMLC NMLC Coring HP Hand Penetrometer ense - St Stiff 50-100 {8-15}
o DRILLING PENETRATION HV Hand Viane Shear DT et | VD VeryDense  50-100 | Vst Verysiff  100-200 {1530}
g|VE VeryEasy F Firm  VH VeryHard (P:Peak SuR: Residual Su) CO Compact >50/150mm | H  Hard >200 kPa {>30}
S|E Easy H  Hard N SPT blows per 300mm
Y GROUNDWATER SYMBOLS HW SPT penetration by hammer weight
é Y = Water level (static) RW SPT penetration by rod weight
4 z = Water level (during drilling)
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File: @B10312.540 BH-SKM-25 Page 3 OF 6



SHKJVI BOREHOLE ENGINEERING LOG BOREHOLE NO : BH-SKM-25
CLIENT : TMR POSITION : E: 10565, N: 152777 (56 South East Transit Horizontal Datum) PAGE : 4 OF 6
PROJECT : GUSBUS SURFACE ELEVATION : 40.1 (AHD) DATE DRILLED : 3/9/12 to 3/9/12
JOB NO : QB10312.540 DIP / AZIMUTH : 90° LOGGED BY : NC
LOCATION : Within existing stockpile CONTRACTOR : Geodrill CHECKED BY : DWL

DRILLING MATERIAL
PROGRESS| z| « » z z 5
2 = o3 = =
E| < » = = Ie) < MATERIAL DESCRIPTION wZ| &
22| . |28 z @E :E’ E | £ |8 soilType, Colour, Plasticity or Particle Characteristic | % CE> E & Oizsggg:r\?aﬁions
S2|w|3G|32| &9 x 5 | %0128 Secondary and Minor Components 5S| 2
gOo| < |zd| gz | =m o | x5 |S2 05| &
O0xk| 2 |O0a| ol 1™ 251__150.(..')4_om =0| O
’ R — INTERBEDDED: SANDSTONE (pale grey, medium
o to coarse grained, sub-rounded) , CLAYSTONE -
B (Grey and orange-brown). (continued) i
24.61—15.5 Mto | MD —
. and
r VSt T
16.00m 2414160 = 16.00m |
§PJ 1 ’ ’ CLAYSTONE: Grey, trace black carbonaceous 16.00: [Properties of CLAY, very stiff]
N=19 r bands, extremely weathered, extremely low strength, T
B with orange iron staining along joints. i
16.45m B T
23.6116.5 —
23.14+17.0 —
@ 17.50m ——— 17.50m
26t+1T5—m— " ——— — — — — — — — — — — — — — .
= S,PIJ, 16 6-_ ° Colour change to dark grey. 1
N=26
17.95m B T
22.1118.0 M | Vst —
2 L i
5 21.6+18.5 .
«
g L i
S
5 L i
z o i
[a]
Q L i
&) 19.00m 21 1d—19.0 = 19.00m
oo | T | Winronsianngaong plnarions. | 7
T N=30
o L —
@
<] L i
8
o - —
[} 19.45m
o
© 20.6+19.5 —
w
) - i
i
2 L i
2
§1 B .
m - .
@ 20.1-20,0 20.00m
=
8 DRILLING SAMPLES & FlEéD T';STS DENSITY (SPT N-value) CONSISTENCY (Su) {N-value}
| HA  Hand Auger RR  Rock Rollin D Disturbed Sample PT Standard Penetration Test| _ ~
3| AS Auger Screw HQ HQ Coring 9 ES Env Soil Sample U Undisturbed Tube Sample I\_/L I\-/ery Loose g ‘110 VS VerySoft <12kPa {02}
%| ADIT  Auger Drill TC-bit NQ  NQ Coring EW Env Water Sample W Water Sample 00se N S Soft 12-25 {2-4}
€| ADV Auger Drill V-bit - PQ  PQ Coring hD/ID l[\)/ledlum Dense ;g - 28 F Firm 25-50 {4-8}
o| WB  Washbore NMLC NMLC Coring HP Hand Penetrometer ense - St Stiff 50-100 {8-15}
o DRILLING PENETRATION HV Hand Viane Shear DT et | VD VeryDense  50-100 | Vst Verysiff  100-200 {1530}
i|VE VeryEasy F Fim  VH VeryHard (P:Peak SuR: Residual Su) CO Compact >50/150mm| H  Hard >200 kPa {>30}
) Easy H  Hard N SPT blows per 300mm
Y GROUNDWATER SYMBOLS HW SPT penetration by hammer weight
& Y = Water level (static) RW SPT penetration by rod weight
2]
4 z = Water level (during drilling)
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SHKJVI BOREHOLE ENGINEERING LOG BOREHOLE NO : BH-SKM-25
CLIENT : TMR POSITION : E: 10565, N: 152777 (56 South East Transit Horizontal Datum) PAGE : 5 OF 6
PROJECT : GUSBUS SURFACE ELEVATION : 40.1 (AHD) DATE DRILLED : 3/9/12 to 3/9/12
JOB NO : QB10312.540 DIP / AZIMUTH : 90° LOGGED BY : NC
LOCATION : Within existing stockpile CONTRACTOR : Geodrill CHECKED BY : DWL

DRILLING MATERIAL
PROGRESS| z| « 0 z 3 5
=N » = = o < MATERIAL DESCRIPTION wZ| &
22 2%z @E £ E | £ |8 soilType, Colour, Plasticity or Particle Characteristic | % 2 E STRUCTURE
£=Z| x [£=F = o = 7 & Other Observations
22| W [Zu|33] &9 4 | %o |88 Secondary and Minor Components 5S| 2
zo| g |zd| 8z | <L o | xo [s2 04| &
O0xk| 2 |O0a| ol 1™ 2014200 O3l |on =0| O
’ ’ CLAYSTONE: Dark grey, extremely weathered,
- extremely low strength, with iron staining along 1
L planar joints. i
20.501
S 1967205 e
7,12,14 L i
N=26
20.95m B T
19.11—21.0 —
18.61—21.5 —
i M | Vst i
gi—_?_om 1844220 Fino0- J2%m _ _ __ _ _ —
6,10, 14 B Colour change to green grey. i
N=24
22.45m B T
E 17.61—22.5 e
17.11—23.0 .
23.50m 16.64—23.5 —— 23.50m ]
e 14 ’ ‘ SANDSTONE: Green-grey, fine to medium grained 23.50: [Properties of Clayey SAND]
N=32 r sand in clay matrix. N
23.95m r i
161240 1 N
| M| D i
15.61—24.5|" - - - _
25.00m 15.11—25.0 25.00m
DRILLING SAMPLES & FlEéD T';STS DENSITY (SPT N-value) CONSISTENCY (Su) {N-value}
HA  Hand Auger RR  Rock Rollin D Disturbed Sample PT Standard Penetration Test] R g
AS  Auger Screw HQ HQ Coring 9 ES Env Soil Sample U Undisturbed Tube Sample I\_/L I\-/ery Loose g ‘110 VS VerySoft <12kPa {02}
ADIT  Auger Drill TC-bit NQ ~ NQ Coring EW Env Water Sample W Water Sample 00se N S Soft 12-25 {2-4}
ADN Auger Drill V-bit  PQ  PQ Coring hD/ID IE\)/Iedlum Dense ;ggg F Firm 25-50 {4-8}
WB  Washbore NMLC NMLC Coring HP Hand Penetrometer ense - St Stiff 50-100 {8-15}
DRILLING PENETRATION HV Hand Vane Shear D E"g:?TL,&R:EMCO?S’;'DWSWet VD Very Dense 50 - 100 VSt Very Stiff 100 - 200 {15-30}
VE VeryEasy F  Firm VH VeryHard (P: Peak Su R: Residual Su) CO Compact >50/150mm H Hard >200 kPa {>30}
Easy H Hard N SPT blows per 300mm
GROUNDWATER SYMBOLS HW SPT penetration by hammer weight
Y = Water level (static) RW SPT penetration by rod weight
z = Water level (during drilling)
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SHKJVI BOREHOLE ENGINEERING LOG BOREHOLE NO : BH-SKM-25
CLIENT : TMR POSITION : E: 10565, N: 152777 (56 South East Transit Horizontal Datum) PAGE : 6 OF 6
PROJECT : GUSBUS SURFACE ELEVATION :40.1 (AHD) DATE DRILLED : 3/9/12 to 3/9/12
JOB NO : QB10312.540 DIP / AZIMUTH : 90° LOGGED BY : NC
LOCATION : Within existing stockpile CONTRACTOR : Geodrill CHECKED BY : DWL

DRILLING MATERIAL
PROGRESS| z |« ®» z F4 5
2 = o3 = =
E| < » = = o < MATERIAL DESCRIPTION wZ| &
22| . |28 z @E :E’ E | £ |8 soilType, Colour, Plasticity or Particle Characteristic | % CE> E & Oizsggg:r\?aﬁions
S2|w|3G|32| &9 x 5 | %0128 Secondary and Minor Components 5S| 2
zo| £ |za@|Rz| =U o | xo [s2 o&| &
S| = |0a| 03 S 15495022 [O & SO| ©
Pl 16 ’ ’ CLAYSTONE: Blue-grey, extremely weathered, 25.00: [Properties of CLAY]
N=26 r extremely low strength, with orange brown iron 1
L staining. ]
25.45m B N
14.61—25.5 —
g 14.11—26.0 M | VSt B
26.501
Ser— 13.67265 —
7,12,16 B i
N=28
|V | 26.95m B 26.95m 7
13.1+27.0 26.95: BH Terminated —
Piezometer installed to 16.00m
12.64—27.5 ]
12.11—28.0 —
2 L i
5 11.61—28.5 —
o
g - ]
S
5 L i
z o i
[a}
O - .
&
S| 11.1429.0 —
% L i
5I
: L i
o} L i
8
o - —
2
© 10.61—29.5 —
w
) - i
i
& L i
2
§1 B .
@ B .
e 10.1-—-30.0
g DRILLING SAMPLES & F'EED T';STS DENSITY (SPT N-value) CONSISTENCY (Su) {N-value}
| HA  Hand Auger RR  Rock Rollin D Disturbed Sample PT Standard Penetration Test| _ ~
3| AS Auger Screw HQ HQ Coring 9 ES Env Soil Sample U Undisturbed Tube Sample I\_/L I\-/ery Loose g ‘110 VS Very Soft  <12kPa {0-2}
%| ADIT  Auger Drill TC-bit NQ  NQ Coring EW Env Water Sample W Water Sample 00se N S Soft 12-25 {2-4}
€| ADV Auger Drill V-bit - PQ  PQ Coring hD/ID IE\)/Iedlum Dense ;g - 28 F Firm 25-50 {4-8}
o| WB  Washbore NMLC NMLC Coring HP Hand Penetrometer ense - St Stiff 50-100 {8-15}
o DRILLING PENETRATION HV Hand Viane Shear DT et | VD VeryDense  50-100 | Vst Verysiff  100-200 {1530}
g|VE VeryEasy F Firm  VH VeryHard (P:Peak SuR: Residual Su) CO Compact >50/150mm | H  Hard >200 kPa {>30}
) Easy H  Hard N SPT blows per 300mm
Y GROUNDWATER SYMBOLS HW SPT penetration by hammer weight
Y Y = Water level (static) RW SPT penetration by rod weight
[%2}
4 z = Water level (during drilling)
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