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JACOBS

Engineering Log - Borehole

Project: Stage 2 Haughton Pipeline Project Page: 10f2
Client: Department of IRDC Location:  see Figure 1 Project No: IH175200
Contractor:  Geo-Investigate Easting: 522734.0 Elevation: 37.86 Started: 03/05/2019
Plant: EVH3300 Northing: 7796602.0 Datum: AHD Finished: 03/05/2019
Logged by: DFM Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 000°
DRILLING INFORMATION MATERIAL SUBSTANCE
& o 5 T = 5 5%
s |2 2 | Ele |53 i ipti 215
38l S [Ta ] | E ] Material Description 5188 )
£8 % |22 22 | S| 5|88 [SE SOILTYPE: Phastoiy or Particle Characteristis, Colour, 2|25 o oed TestData
22| 2 133 5% T | 2|6 |8a Secondary and Minor Components 2 |52
& |8 o Sg
4
F cL | TOPSOIL: Silty CLAY: low plasticity, dark brown; with some g | TOPSOIL i
1] B DU U fine grained sand; with some roots and rootlets. ACLOVION 3
X =
N - . Silty CLAY: low plasticity, brown; with some fine grained R
[ - — sand; trace of roots and rootlets. ]
SPT B X _ = 7]
Il 5 L e ]
N N=11 374 pla St 1
i I ]
ol B | = ]
a1l 3 < Silty CLAY: low to medium plasticity, grey-brown; with some E
ST ¢ roE == fine grained sand; trace of rootlets. ] N
< ] ':‘é’ sPT | |~ ...colour becoming brown. ]
LI = | 5912 | b= H ]
] N=31 36 |~ |
[1] r2 |——x L .
[ S B g— M .
[1] I = ]
X0 |x— ]
] SPT r I } ]
1 445 A . ]
] N=9 354 — i
- 3 | —
N e ]
Il gy 1
N S g ]
11 - A ] }
I 4,58 e i
] N=13 34 - — | st ]
11 Kl ]
[1] A ]
L - ] Sandy CLAY: low to medium plasticity, brown; fine grained ]
} } } DR sand. ]
] SPT B — ]
[l & 6,7,8 L [— —{cL St- i
| & nNeis | s i D-M| vt ]
5 5 - — N
| g ] 1
N - ]
} } } I —] Silty CLAY: low to medium plasticity, brown; with some fine ]
i SPT L - grained sand. .
4,6,8 L K — ]
[ N=14 32 L ]
1] 6 |[x——c Mo st n
[1] L | x ]
[ Egiiy 1
2 1 |— < ]
. SPT T = Clayey SAND: fi di ined, brown; | 1
I 6,8, 10 | L sc m:gi?r,n plasti;:itlgiltaoyme ium grained, brown; low to o-m| MD 1
N=18 314 - - ]
} } } F7 B —| Silty CLAY: low to medium plasticity, brown; with some fine to —
|7 medium grained sand. VSt ]
Il S — 1
IX— " cL- |
1 = " |
— VSt - N
SPT I H
} } } 8,14, 15 R ]
N=29 30 = Clayey SAND: fine to medium grained, brown; low to g
} } } r8 || sc| medium plasticity clay. D ]
LI | ] Sandy CLAY: low to medium plasticity, brown; fine grained ]
1 I sand with minor medium grained fraction. -]
LI SPT r L ——|cL i
11 16,23, 33 L [— ¢ 1
1] N=55 294 — 4 D-M ]
Il -9 — . _
I - Fo——]cl| Gravelly CLAY: medium to high plasticity, brown-grey; fine RESIDUAL SOIL g
| | grained, angular to sub-angular rhyodacite gravel; trace of fine ]
| to coarse grained sand. EXTREMELY WEATHERED MATERIAL ]
| SPT B Gravelly CLAY with Clayey GRAVEL layers (up to 50mm ]
| 14, 32,37 | |— = thick): medium plasticity, pale grey mottled orange-brown; ]
| N=69 28+ ———| | fine to medium grained, angular to sub-angular gravel; trace of 4
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
HA  Hand Auger No resistance ' VL VeryLoose 0-4 VS Very Soft <12kPa {0-2}
= Water level D Disturbed Sample N SPT blows per 300mm -
Q?JN A:l?geerr Vit raglr sgalm = (-S(\?Vg?er tevel B Bulk Sample HW SPT penetration by hammer weight ,\Dn jﬁst L stf 4-10 S S?ﬂ 12-25 {24
ADIT  Auger - TC-bit] == (during dril‘lling) SPT S?T Sample RW SPT penetration by rod weight W= Wet MD  Medium Dense 10-30 Flrm 25-50 {4-8}
WB  Washbore »— = Water inflow u Und.lsturbed Sample HP Hand Penetrometer Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}
RR  Rock Roler € = Water outfiow E  Enviro Sample HY Hand Vano Shear W= Liquid Linit VD Very Dense 50-100 | VSt  VeryStif 100-200 {15-30}
éH C,:, Hammer W Water Sample (P: Peak Su R: Residual Su) H Hard >200kPa {>30}
SIng
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JACOBS

Engineering Log - Borehole

Project: Stage 2 Haughton Pipeline Project Page: 20f2
Client: Department of IRDC Location: see Figure 1 Project No: 1H175200
Contractor:  Geo-Investigate Easting: 522734.0 Elevation: 37.86 Started: 03/05/2019
Plant: EVH3300 Northing: 7796602.0 Datum: AHD Finished: 03/05/2019
Logged by: DFM Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 000°
DRILLING INFORMATION MATERIAL SUBSTANCE
& o 5 T = 5 5%
s |2 g ~|El|le &% i ipti 215
38l S [Ta ] | E ] Material Description 5188 )
£8 % |22 22 | S| 5|88 [SE SOILTYPE: Phastoiy or Particle Characteristis, Colour, 2|25 o oed TestData
so| 2 (35 5o xlg|o o0 Secondary and Minor Components S |5%
g o | ° o cg
! o] fine to coarse grained sand; Clayey GRAVEL layers: fine to EXTREMELY WEATHERED MATERIAL
\ r I medium grained, angular to sub-angular, grey speckled brown, ]
| | |— pink and orange; medium plasticity clay; trace of fine to coarse ]
| | &= —| .| \grained sand. —
\ SPT r — —a ravelly t yey ( [3 mm H ]
| 13,25, 31 | | thick): low to medium plasticity, pale grey mottled ]
N=56 27 - — orange-brown; fine to medium grained, angular to sub-angular ]
‘ F11 o gravel; trace of fine to coarse grained sand; Clayey GRAVEL D-M —
| I layers: fine to medium grained, angular to sub-angular, grey ]
| B = speckled brown, pink and orange; low to medium plasticity RESIDUAL SOIL ]
| L — clay; trace of fine to coarse grained sand. (continued) ]
| | — Gravelly CLAY: low plasticity, pale grey mottled } ]
\ Vst
[ 1281F’2T16 - CL | orange-brown; fine to medium grained, angular to sub-angular H ]
| N=28 26 — _| granite gravel; trace of fine to coarse grained sand; R
| F12 [— 5 ~
\ - - —] Sandy CLAY: low plasticity, grey mottled orange-brown; fine ]
| | I to coarse grained sand; trace of fine grained, angular to ]
[ | =~ | cL | sub-angular granite gravel. M H ]
| SPT r I— ]
| 12, 20, 30 L ]
N=50 25+ _
‘ F13 [T Clayey SAND: fine to coarse grained, orange banded black RESIDUAL SOIL TO EXTREMELY —
‘ | and grey; low plasticity clay; with some fine grained, angular to WEATHERED MATERIAL ]
| RN sub-angular granite gravel. ]
| - —= ...colour becoming dark grey banded orange-brown. R
| L o 7]
SPT —
‘ 6,14, 33 I S D ]
| N=47 244 — |
| F14 [ 7] —
\ N ]
. — 1
I 2 = — -
‘ 2 SPT n o] i
o 8 30, e .
g 'l 3 | 2somm [, k[T i
= (HB) o ]
| N=R 15 | 5
\ r — 1
! A . ]
‘ SPT Lo i
\ 23, 38, L ) .
‘ 30{\]59'r?nm 20 o ...colour becoming dark orange-brown mottled grey. 1
| - F16 [ =
\ B ]
| [ se D-M ]
[ Rt ]
| S ]
\ L _— ]
‘ 214 - —J i
[ 17 Bt o -
| B = T
[ o B e n ...colour becoming orange-brown mottled grey. ]
! SPT - o -
| 19, — ]
| 30/90mm 204 [ 1
‘ (HB) T _
| N=R 18 .0 ]
\ s ]
| o B ]
\ N 1
| R i
| 194 L] i
‘ F19 | — —
\ L R |
! I RS ]
: SPT = . -
F 30/80mm Hole Terminated at 19.58 m i
RN (HB) 18 Target depth i
L1 N=R |
METHOD & SUPPORT | PENETRATION GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
HA  Hand Auger No resistance ' VL VeryLoose 0-4 VS Very Soft <12kPa {0-2}
AS A = Water level D Disturbed Sample N SPT blows per 300mm D=D
ADV :Sgeerr Vit raglr sgalm = (_statlc) B Bulk Sample HW SPT penetration by hammer weight M= MrZisl L Loose 4-10 S Soft 12-25 {24
ADIT Auger - TC-bit Ve SPT SPTSample  RWSPT penetration by rod weight Wovs MD MedumDense  10-30 Fim 2550 {48
WB  Washbore »— = Water inflow U Undisturbed Sample - HP Hand Penetrometer Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}
RR  Rock Roller € = Water outfiow E  Enviro Sample HV Hand Vane Shear W= Liquid Limit VD Very Dense 50-100 | VSt  VeryStiff 100 - 200 {15-30}
AH  Air Hammer W Water Sample (P: Peak Su R: Residual Su) H Hard >200kPa {530}
C  Casing

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Borehole

Project: Stage 2 Haughton Pipeline Project Page: 10f2
Client: Department of IRDC Location: see Figure 1 Project No: 1H175200
Contractor:  Geo-Investigate Easting: 522765.0 Elevation: 37.70 Started: 03/05/2019
Plant: EVH3300 Northing: 7796545.0 Datum: AHD Finished: 07/05/2019
Logged by: DFM Checked by: RED Grid: MGA94 Zone 55 Inclination: ~ -90° Orientation:  000°
DRILLING INFORMATION MATERIAL SUBSTANCE
>
25| s |2 P Ele £ Material Description g §§
g9 S <) 2@ € < | £ @ o 1 1pti 5 |e .
£8 % |22 22 | S| 5|88 |SE SOILTYPE: Phastoiy or Particle Characteristis, Colour, 2|25 o oed TestData
so| 2 |35 5o xlg|o o0 Secondary and Minor Components S |5%
g o | ° o cg
F cL | TOPSOIL: Silty CLAY: low plasticity, dark brown; with some m | g |TOPSOL
[1] - fine grained sand; with some roots and rootlets.
1 P~ cL| Silty CLAY: low plasticity, pale brown; with some fine grained  |p.m| st | ALLUVIUM :
[ | sand; trace of roots and rootlets. N
N 9 ??Tw 374 Silty CLAY: medium plasticity, dark brown; with some fine ]
} } } ‘N=24 r grained sand; trace of rootlets. M | vst ]
- 1 —
opLlll] B i 1
ol 1| € Silty CLAY: low plasticity, brown; with some fine grained ]
LS [ 8 = sand; trace of roots and rootlets. E
[a)] —]
N s SPT B ]
LI = | 1217,16 | 387 ]
I N=33 ]
[1] 2 .
[1] - g
1 LI - Silty CLAY: low to medium plasticity, brown; with some fine ]
- } } } grained sand. ]
SPT B ]
iR 11,16,16 | 357 ]
i N=32 ]
- 3 —
[1] 1
[1] i ]
I - R
1] - i i
N 9,15.16 | 3#7 1
] N=31 ]
L1 -4 5
[1] L ]
L1 i 1
[1] 3 ]
- SPT r ]
[11] & |s1418 | 37 i
e N=30 ]
z - 5 —
[1] g
i ' :
[1] T L ]
L1 10,17,23 | 327 ]
[1] N=40 ]
[1] -6 —
[1] L ]
o [1] 1
= - ]
[1] ]
[ SPT T ]
I 12,20,26 | 317 . L i 1
Nea6 ...colour becoming brown with minor black speckling, trace of
1] 7 organic material present. ]
[1] i .
[1] 3 ]
[1] L ]
[1] S ]
PT B 7
| } } 14,24,34 | 307 .
X N=58 e Sandy CLAY: low to medium plasticity, grey-brown; fine g
1 r8 [T grained sand. ]
I I 1
I = ]
[ SPT L — -
X 20,36, | 204 [——]© ]
Ll 30/100mm o - — i
N=R |— i
I (9 [ ]
Il L [— ]
‘ i - — | |
?V- \ ° °| gc| Clayey GRAVEL: fine to medium grained, angular to v | vo EXTREMELY WEATHERED MATERIAL ]
47 30/583-rrnm 28—_ © sub-angular granite, grey speckled orange-brown, pink and ]
1T (HB) - \ dark brown; medium to high plasticity clay; with some fine to A WEATHERED ROCK ;
[ N=R coarse grained sand. / g
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
HA  Hand Auger No resistance ' VL VeryLoose 0-4 VS VerySoft <12kPa {0-2}
AS A = Water level D Disturbed Sample N SPT blows per 300mm D=D
A?)N :Sgeerr Vit raglr sgalm — (_statlc) B Bulk Sample HW SPT penetration by hammer weight M= M?)lisl L Loose 4-10 S Soft 12-25 {24
ADIT  Auger - TC-bit = (_dwian(gerdlﬁm%) SPT SPT Sample RW SPT penetration by rod weight W=Wet MD  Medium Dense 10-30 Firm 25-50 {48}
WB  Washbore »— = Water inflow U Undisturbed Sample - HP Hand Penetrometer Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}
RR  Rock Roller € = Water outfiow E  Enviro Sample HV Hand Vane Shear W= Liquid Linit VD Very Dense 50-100 | VSt  VeryStif 100-200 {15-30}
éH C;:r Hammer W Water Sample (P: Peak Su R: Residual Su) H Hard >200kPa {>30}
sing
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JACOBS

Engineering Log - Borehole

Project: Stage 2 Haughton Pipeline Project Page: 20f2
Client: Department of IRDC Location: see Figure 1 Project No: 1H175200
Contractor:  Geo-Investigate Easting: 522765.0 Elevation: 37.70 Started: 03/05/2019
Plant: EVH3300 Northing: 7796545.0 Datum: AHD Finished: 07/05/2019
Logged by: DFM Checked by: RED Grid: MGA94 Zone 55 Inclination: ~ -90° Orientation:  000°
DRILLING INFORMATION MATERIAL SUBSTANCE
E z
3 c § 3 © s € o 2 . Y o ‘e>" 2
gso| S |® ] el 2 T 9 Material Description 5 o )
£5 F (88| 22 | S| 5| 58[E€| SOLTYPE: Plastciy or Parice Characteristios, Colour, 3 |55 o oed TestData
so| 2 (35 S5 xlg|o o0 Secondary and Minor Components S |5%
2 |6 o oz
P GRANITE: highly weathered, very low strength, grey R
[T r speckled orange-brown, pink and dark brown, recovered as ]
[T | Sandy GRAVEL: fine to medium grained, angular to ]
RN sub-angular; fine to coarse grained sand; with some medium —
[ 27_- plasticity clay. ]
R R Hole Terminated at 9.75 m ]
Refusal |
[T L11 -
T i 1
[11] i
1] - B
[11] - R
1] 26 .
[11] g
[11] r12 7]
[11] - g
[11] L ]
[11] —
[11] I ]
i 1 ]
[11] L ]
[11] 13 1
[11] i ]
[11] r ]
[11] L ]
[11] 24+ 1
[11] i ]
T - 14 5
[11] L ]
T i 1
[11] -
[11] r ]
1] 21 i
[11] ]
111 15 i
[11] i ]
[11] - g
[11] L ]
[11] 22 g
[11] i ]
[11] -16 -
[11] L ]
[11] 1
[11] i ]
[11] u ]
L1 21 1
[11] 1
il 17 7]
T - 1
[11] L ]
T i 5
[1]] 204 i
1] - .
[1]] 18 —
1] | .
[11] g
[11] i ]
[11] - g
[11] Eh ]
[11] :
LT 19 B
[11] 3 1
[11] L ]
[11] =
] 18 ]
[11] r ]
L] 1
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
HA  Hand Auger i VL Very Loose 0-4 VS Very Soft <12kPa {0-2
AS  Auger o . Né;z‘slgsgatgce \ 4 rs(\{va(?é)er level IZB) gislt(ursbed Sample N SPT blows per‘300mm ) D=Dry L Lotr)yse 410 s So;ty 12-25 {2(_4))
ADV  Auger - V-bit refusal = Water level ulk Sample HWSPTpenetrahonbyhammgrwelght M= Moist > )
ADIT  Auger - TC-bit = (during drilling) SPT SPT Sample RW SPT penetration by rod weight W=Wet MD  Medium Dense 10-30 F Firm 25-50 {4-8}
WB  Washbore »— = Water inflow u Und.isturbed Sample HP Hand Penetrometer Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}
RR  Rock Roller € = Water outfiow E  Enviro Sample HV Hand Vane Shear W= Liquid Linit VD Very Dense 50-100 | VSt  VeryStiff 100 - 200 {15-30}
AH  Air Hammer W Water Sample (P: Peak Su R: Residual Su) H Hard >200kPa {>30}
C  Casing

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Borehole

Project: Stage 2 Haughton Pipeline Project Page: 10f2
Client: Department of IRDC Location: see Figure 1 Project No: 1H175200
Contractor:  Geo-Investigate Easting: 522814.0 Elevation: 37.86 Started: 07/05/2019
Plant: EVH3300 Northing: 7796451.0 Datum: AHD Finished: 08/05/2019
Logged by: DFM Checked by: RED Grid: MGA94 Zone 55 Inclination: ~ -90° Orientation:  000°
DRILLING INFORMATION MATERIAL SUBSTANCE
>
& o 5 & g = 5 3%
s |&§ £ | Ele |§s i ipti 2|26
g8l S [Ta 2T e E| 2 T 9 Material Description 5 (38 :
2g| § |3¢| 82 | E| |58 |2€ SO TYPE: Plasticiy or Particle Characteristics, Colour, 2|39 Field Test Data
32| £ €3 £ - a | 82 |5 3 h S |23 & Other Observations
S22 |33 s 5 xlg|o o Secondary and Minor Components S |68
g o | ° o cg
4
F CL | TOPSOIL: Silty CLAY: low plasticity, dark brown; with some F | TOPSOIL i
I T fine grained sand; with some roots and rootlets. ALLUVIUM ]
N - Silty CLAY: low plasticity, brown; with some fine grained R
[ sand; trace of roots and rootlets. F-St ]
[1] SPT i ]
11 ooy - — i
N=7 37 X i
. L [ ]
N = 1
Py g | — > M | st ]
51711 8 - = B
11 3 SPT S i .
[1] 5,6,8 L |x—_"c ] ]
] N=14 36 RN |
[1] 2 .
1] - Vst .
[1] L ]
1 —
[ SPT r d . ! - . ' ]
12.18. 26 ...sand content increasing, sand containing a minor medium
| [1] Neas 35 grained fraction. ]
7 5 ]
I 1
[1] ]
1 I S— Sandy CLAY: low to medium plasticity, brown; fine grained ]
1] SPT L oL sand; with some low plasticity silt. i
N 11,15, 18 I iy g ]
[ N=33 34 |— D-M ]
L1 N 5
I - Silty CLAY: medium plasticity, brown; with some fine grained R
1] | sand. 1
[1] -
[I1] 8 SPT B ]
[ 8 | 917,17 L ]
g 1] 8 N=34 334 | — < 1
20| 2 == — —— ]
3] o N - — | Sandy CLAY: low plasticity, brown; fine grained sand. ]
L1 L 1
[ 1] — — CL M m
SPT B R ]
LI 3,8,8 L — :
[ N=16 32 |— ]
L1 F6 ——= _]
] - — Sandy CLAY: low to medium plasticity, brown; fine grained ]
Ll r I sand; with some low plasticity silt. " ]
@ Il i B
I SPT ro— ]
| 13, 25,29 T ]
I N=54 31 i
- 7 —
Il ]
I - = - .
Il L ]
Il | ]
I SPT B i ]
18,22,27 | - — ]
[ N=49 30 l— . I . b
| g ...colour becoming brown with minor black speckling. D-M ]
| | Sandy CLAY: low to medium plasticity, brown; fine grained ]
| sand. ]
| B Silty CLAY: low to medium plasticity, brown with minor black ]
| SPT L speckling; with some fine grained sand. ]
Il 13,19, 19 L ]
] N=48 | 29 i
Il -9 .
Il 3 1
Il L ]
I | - — Sandy CLAY: low to medium plasticity, brown; fine grained ]
I SPT |~ __~|CL-| sand. ]
N 15,27, 32 L i e ]
i N=59 | 28 - — i
METHOD & SUPPORT | PENETRATION GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
HA Hand Auger No resistance = Water level D Disturbed Sample N SPT blows per 300mm - VL. veryLoose 0-4 VS Very Soft <iztPa 02
AS  Auger ranging to = (stafic) ) ’ D=Dry L Loose 4-10 S Soft 12-25 {24}
ADV  Auger - V-bit refusal = Water level B Bulk Sample HW SPT penetration by hammer weight M= Moist ° )
ADIT  Auger - TC-bit = (_durﬁ‘gerdﬁmﬁg) SPT SPT Sample RW SPT penetration by rod weight W=Wet MD  Medium Dense 10-30 F Firm 25-50 {48}
WB  Washbore »— = Water inflow U Undisturbed Sample - HP Hand Penetrometer Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}
RR  Rock Roller € = Water outfiow E  Enviro Sample HV Hand Vane Shear W= Liquid Linit VD Very Dense 50-100 | VSt  VeryStiff 100 - 200 {15-30}
AH  Air Hammer W Water Sample (P: Peak Su R: Residual Su) H Hard >200kPa {>30}
C  Casing

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Borehole

Project: Stage 2 Haughton Pipeline Project Page: 20f2
Client: Department of IRDC Location: see Figure 1 Project No: 1H175200
Contractor:  Geo-Investigate Easting: 522814.0 Elevation: 37.86 Started: 07/05/2019
Plant: EVH3300 Northing: 7796451.0 Datum: AHD Finished: 08/05/2019
Logged by: DFM Checked by: RED Grid: MGA94 Zone 55 Inclination: ~ -90° Orientation:  000°
DRILLING INFORMATION MATERIAL SUBSTANCE
>
25| 5 |2 P Ele £ Material Description g §§
T Qo S <) a® ’g = = © 9 Ll 1pti 5 |e .
£8 % |g2| 22 | S| 5|88 [SE SOILTYPE: Phastoiy or Particle Characteristis, Colour, Z |29 o oed TestData
so| 2 |35 S5 xlg|o o0 Secondary and Minor Components S |5%
£ |& o o2
] andy : low to medium plasticity, brown; fine graine 1
M Sandy CLAY: | dium pl brown; fi d ALLUVIUM
I S sand. (continued) ]
Il L ]
! Il I Sy ]
£ I 1281F;T19 ] ...sand content increasing. E
3 L N=34 274 | —] ]
: = : ]
| = D-M ]
Il i . ]
Il SPT - | —|¢| .becoming pale brown. .
Il 12,16, 23 IR S ]
I N=39 26 |— ]
I 12 ] ]
I A ]
[ R ] VSt - 1
I L L H .
] SPT = |— — ..t.cplpur becoming pale-brown with minor orange and brown 1
10,13, 15 L — staining. ] .
N N=28 25 [ E
H o= f
I T —]ec CLAaY: medium to high plasticity, grey; trace of fine grained RESIDUAL SOIL ]
‘ ‘ - - — | cH| sand. ]
} } SPT I —] Sandy CLAY with Clayey SAND layers (up to 250mm thick): M ]
s 12,14, 17 A i medium plasticity, grey with minor orange-brown mottling; fine H i
L e N=31 244 |— to medium grained sand; Clayey SAND layers: fine to medium R
[ g 14 [— grained, orange-brown mottled dark brown and grey; low to ]
2 1] 2 L [—— ] ci | medium plasticity clay. ]
|2 [~ i
Il I B
I SPT - | i
17,42, - — 1
Ll 30/90mm | o |- — . - -
N (HB) e Clayey SAND: fine to medium grained, grey-brown mottled EXTREMELY WEATHERED MATERIAL ]
] N=R F15 [T orange-brown; low to medium plasticity clay. ]
[ B [ ]
Il S ]
H SPT o R ...colour becoming grey-brown mottled orange-brown with E
Il 50/(1'_‘:25“’“ | . minor grey-blue staining. i
[l Nem 22 SR ]
I 16 | — | =
Il L s |sc ]
I SRR 1
I =] VD ]
I SPT o o ...colour becoming dark brown mottled grey and D-M 1
N 30@%’;"“ I SR orange-brown. i
Il N=R 214 - .
I T 7
Il o ERE ]
Il I ]
Il ]
N SPT o 7| sc| Clayey SAND: fine to coarse grained, dark grey with grey b
3°£L%Tm | rop— and orange-brown stainng; medium plasticity clay; trace of fine ]
L N=R 20 - \grained, angular granite gravel. / ]
} } 18 o o Clayey GRAVEL: fine grained, angular granite, grey mottled ]
- —— orange-brown and dark grey; medium plasticity clay; with some
7 L fine to coarse grained sand. WEATHERED ROCK R
rrrt SPT GRANITE: highly weathered, very low strength, grey —]
[T 8/10mm o speckled pink and orange-brown, recovered as Sandy 1
[ (HB) | GRAVEL: fine grained, angular; fine to coarse grained sand; ]
ERN N=R 19 with some medium plasticity clay. ]
[ r19 Hole Terminated at 18.41 m ]
RN = Refusal i
[11] L ]
il .
[11] ]
_ :
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
HA  Hand Auger No resistance ' VL VeryLoose 0-4 VS Very Soft <12kPa {0-2}
= Water level D Disturbed Sample N SPT blows per 300mm -
Q?JN A:l?geerr Vit raglr sgalm = (_statlc) B Bulk Sample HW SPT penetration by hammer weight ,\Dn jﬁst L Loose 4-10 S Soft 12-25 {24
ADIT  Auger - TC-bit, = (_dwian(gerdlﬁfﬁ%) SPT SPT Sample RW SPT penetration by rod weight W= Wet MD  Medium Dense 10-30 F Firm 25-50 {4-8}
WB  Washbore »— = Water inflow U Undisturbed Sample - HP Hand Penetrometer Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}
RR  Rock Roller € = Water outfiow E  Enviro Sample HV Hand Vane Shear W= Liquid Linit VD Very Dense 50-100 | VSt  VeryStif 100-200 {15-30}
éH C;:r Hammer W Water Sample (P: Peak Su R: Residual Su) H Hard >200kPa {>30}
sing

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Borehole

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location: see Figure 1 Project No: 1H175200
Contractor:  Geo-Investigate Easting: 512265.0 Elevation: 34.11 Started: 09/05/2019
Plant: EVH3300 Northing: 7803040.0 Datum: AHD Finished: 09/05/2019
Logged by: DFM Checked by: RED Grid: MGA94 Zone 55 Inclination: ~ -90° Orientation:  000°
DRILLING INFORMATION MATERIAL SUBSTANCE
>
. c o2
Bl |8 3 © = S _ . e =
5 & -~ E| ¢ s g2 |5
ggl S T 0 os € £ ® O Material Description 8 .
£8 % |g2| 22 | S| 5|88 |SE SOILTYPE: Phastoiy or Particle Characteristis, Colour, 2|25 o oed TestData
=9 g 33 S5 xlg|o o0 Secondary and Minor Components S |5%
e |5 o Og
4
2l 34 — %I TOPSOIL: Silty CLAY: low to medium plasticity, dark brown N N\TOPSOIL A
[1] ro— - with minor pale orange mottling; with some rootlets; trace of ALLUVIUM ]
[ L — fine grained sand. ]
[ N i CLAY: medium plasticity, dark brown mottled brown with N
] SPT — minor dark grey mottling; with some low plasticity silt; trace of ]
1] zNié4 L [~ 1 cl| fine to medium grained sand; trace of rootlets. st i
I — 1 | ...colour becoming dark grey with minor pale orange and 1
B - — brown mottling. ]
ol 1| ® 33 — 1
5 ] § i |— ...colour becoming brown mottled dark brown, trace of fine ]
5 3 [ 8 L P grained, sub-rounded gravel present. ]
< Iy i —
L1 3 SPT B — Sandy CLAY: low to medium plasticity, grey-brown with ]
1] 4,7,7 L T minor orange and brown mottling; fine to medium grained sand i
[ N=14 s oL with minor coarse grained fraction; trace of fine grained, st E
] r — —{ & | sub-rounded gravel. " N
324 - ] Cl VSt B
I L 1
I ] L [ ]
YA S S S —— N E I E———————————————
I SPT = - — Sandy CLAY with Clayey SAND layers (up to 50mm thick): ALLUVIUM / RESIDUAL SOIL? g
w 17, 34, I iy low plasticity, grey with minor black speckling and 1
] 162'5_%”)“ |— orange-brown mottling; fine to medium grained sand; trace of ]
I N=R L3 [— — CL| organic material; Clayey SAND layers: fine to medium grained, H ]
[ 31 | weakly cemented; low to medium plasticity clay. R
I i ]
} } } i s Clayey SAND: fine to coarse grained, brown mottled orange, ]
SZZT r o some weakly cemented layers (up to 50mm thick); low ]
} } } 30/110mm | e plasticity clay; trace of fine grained, sub-rounded gravel. ]
(HB) = ]
] = F4 o —
I N=R 30-_ e VD i
L1 g == 1
1] ] Clayey SAND: fine to coarse grained, brown-orange with ]
3 L -] sC| minor brown mottling; low plasticity clay; trace of fine to -
I SPT inor bl ttling; | lasticity clay; f fine t
] 5 | 18 29 23 [ medium grained, rounded gravel. R
1] 8 N=52 I— Sandy CLAY: medium plasticity, brown-grey mottled orange; " RESIDUAL SOIL R
I ] 5 [ fine to medium grained sand with minor coarse grained ]
iR 299 |— fraction; trace of fine grained, sub-angular granite gravel. ]
N N 1
— — Cl H
[1] —— ]
[ SPT B o ]
9,12,19 L l— ]
[1] N=31 R ]
[ " 6 [ —
L - ] CLAY: medium to high plasticity, grey mottled orange; with ]
@ I some fine to coarse grained sand; trace of fine grained, 1
Il | fine t ined sand; t f fi ined Vst ]
= I - e sub-angular granite gravel. "o ]
M SPT r I o ]
| 8,11,16 | | — ]
N N=27 [ ]
- 7 I —
} } 271 ] Sandy CLAY: low to medium plasticity, grey mottled orange; ]
D fine to coarse grained sand; trace of fine grained, sub-angular ]
} } - |— granite gravel. 1
I SPT B i ]
8,12, 20 —
M N=32 S ]
[ g | — — —]
I 269 [ 1
I — ! 1
N ] ...layer of Clayey GRAVEL (50mm thick): fine grained, —
| I SPT r I sub-angular granite; medium plasticity clay. ]
N 14,'\‘2:3'727 - | —|c.| Sandy CLAY: medium to high plasticity, grey mottled RESIDUAL SOIL TO EXTREMELY g
} } Lg |- — "] cH| orange-brown with minor black speckling; fine to coarse WEATHERED MATERIAL ]
i — grained sand; with some fine to medium grained, angular to ]
I %9 R sub-angular granite gravel. ]
Il L - — Sandy CLAY: low to medium plasticity, grey with pale grey ]
I | — | CL-| and minor orange mottling; fine to coarse grained sand; trace —]
I SPT - =1 C1'| offine grained, angular to sub-angular granite gravel. b
I 11,19, 32 L 1
N=51 — i
L Ll -
METHOD & SUPPORT | PENETRATION |  GROUNDWATER Hole TeAWRIEaREEDD TEIB m MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
HA Hand Auger No resistance = Water level D D;sl—tal;gdeéa%ﬁgth N SPT blows per 300mm - VL. veryLoose 0-4 v Very Soft <iztPa 02
AS  Auger ranging to = (static) ) ) D=Dry L Loose 4-10 S Soft 12-25 {24}
ADV  Auger - V-bit refusal = Water level B Bulk Sample HW SPT penetration by hammer weight M= Moist > )
ADIT  Auger - TC-bit, = (during drilling) SPT SPT Sample RW SPT penetration by rod weight W= Wet MD  Medium Dense 10-30 F Firm 25-50 {4-8}
WB  Washbore »— = Water inflow U Undisturbed Sample - HP Hand Penetrometer Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}
R Rock Roller € = Water outfiow E  Enviro Sample HV Hand Vane Shear W= Liquid Linit VD Very Dense 50-100 | VSt  VeryStif 100 - 200 {15-30}
éH C,:, Hammer W Water Sample (P: Peak Su R: Residual Su) H Hard >200kPa {>30}
SINng

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Borehole

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: IH175200
p 9 J
Contractor:  Geo-Investigate Easting: 511518.0 Elevation: 34.41 Started: 09/05/2019
Plant: EVH3300 Northing: 7804152.0 Datum: AHD Finished: 09/05/2019
Logged by: DFM Checked by: RED Grid: MGA94 Zone 55 Inclination: ~ -90° Orientation:  000°
DRILLING INFORMATION MATERIAL SUBSTANCE
>
2zl s |2 P Ele g 5 Material Description g §§
o5 S < © el S = Q S |8 i
£8 % |22 22 | S| 5|88 |SE SOILTYPE: Phastoiy or Particle Characteristis, Colour, Z |29 o oed TestData
=9 g 33 S5 xlg|o o0 Secondary and Minor Components S |5%
z |O o 8%
4
F ~—— SMN TOPSOIL: Silty SAND: low plasticity, dark brown; with some NL_A\TOPSOIL
[1] - o fine grained sand; trace of rootlets. ALLUVIUM ]
N 344 — —| cL| Sandy CLAY: low plasticity, dark brown; fine to medium D R
[ | — grained sand; with some low plasticity silt; trace of rootlets. N
] 1231%1'12 | ...colour becoming brown. ]
] } } } N=22 I Silty CLAY: medium plasticity, brown mottled orange and VSt ]
- F1 | x dark brown; with some fine to medium grained sand; trace fine ]
g } } } s L | grained, sub-rounded to rounded gravel. ]
2 5 — xq Cl 1
< 3 = D-M
47N BT [ ]
a X _
I s [ ser N — ]
R I — ]
(HB;nm s C L silty CLAY: medium plasticity, grey mottled dark grey and H | RESIDUAL SOIL g
N=R r2 L sc \orange; with some fine to medium grained sand. / CEMENTED MATERIAL ]
- — Clayey SAND: fine to medium grained, grey speckled pink o | vo R
4 s and orange, strongly cemented; low plasticty clay. ]
X Il ] sC Clayey SAND: fine to medium grained, grey mottled pale —
I SPT B I pink and orange, weakly cemented; low plasticty clay. ]
Il 20,’\‘2:;’026 o | <7 Silty CLAY: medium plasticity, grey mottled orange, weakly 1
I L3 |x— Cl | cemented; with some fine to medium grained sand. D-M{ H ]
I | — x ]
7| i — =
| ad LT Clayey SAND: fine to coarse grained, grey speckled pink 5 EXTREMELY WEATHERED MATERIAL ]
L and orange; low to medium plasticty clay; trace of fine grained, -]
‘ SPT = N angular to sub-angular granite gravel. — E
\ 152?_%”)“ | o ...colour becoming grey and orange with minor pink speckling. ]
\ - o ]
N=R .
\ r4 o N
} L se VD 1
I = 301 - D-M 1
2 SPT I =
‘ 2 | 30/110mm _— ...colour becoming orange mottled pink with minor grey ]
Il 8 (HB) L o mottling. i
Il 3 N=R — i
_5 b— —
| s ]
‘ B S — ]
| wl F— Sandy CLAY with Clayey SAND layers (up to 50mm thick): RESIDUAL SOIL TO EXTREMELY ]
| I medium plasticity, grey mottled pink and orange; fine to coarse WEATHERED MATERIAL —]
SPT - |— grained sand; trace of fine grained, angular to sub-angular 1
‘ 9,20, 38 R — — granite gravel; Clayey SAND layers: fine to coarse grained, ]
\ N=58 — dark red and orange; medium plasticity clay; trace of fine ]
| e [ | grained, angular to sub-angular granite gravel. -]
\ I ]
Q \ —— 1 cl H i
* \ S ]
\ SPT ro— ]
| 15, 16, 20 | P |
[ N=36 | i
| r7o ] ]
! Fo 1
‘ 27_— — .
| ] Clayey SAND with Sandy CLAY layers (up to 100mm thick): M —
[ SPT r o fine to coarse grained, brown-grey mottled brown and pink; low ]
| 6,13, 14 | Lo to medium plasticty clay; trace of fine grained, angular to ]
N=27 b sub-angular granite gravel; Sandy CLAY layers: medium b ]
‘ F8 plasticity; dark grey mottled grey and dark brown; fine to —
\ | — coarse grained sand. ]
\ N :
| 261 R L ]
‘ SPT ropTse ]
\ 5,23, 33 L s ]
| N=56 Lo i
| I ]
| | b VD ]
| } 251 RN ;
SPT L ]
| 23,35/ o 1
ITTT 110f£mR(HB) F Hole Terminated at 9.76 m ]
L] = T 1
METHOD & SUPPORT | PENETRATION GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
HA  Hand Auger No resistance ' VL VeryLoose 0-4 VS VerySoft <12kPa {0-2}
= Water level D Disturbed Sample N SPT blows per 300mm -
Q?JN A:l?geerr Vit raglr sgalm = (_statlc) B Bulk Sample HW SPT penetration by hammer weight ,\Dn jﬁst L Loose 4-10 S Soft 12-25 {24
ADIT  Auger - TC-bit, = (_dwian(gerdlﬁfﬁ%) SPT SPT Sample RW SPT penetration by rod weight W= Wet MD  Medium Dense 10-30 F Firm 25-50 {4-8}
WB  Washbore »— = Water inflow u Und.isturbed Sample HP Hand Penetrometer Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}
RR  Rock Roller € = Water outfiow E  Enviro Sample HV Hand Vane Shear W= Liquid Linit VD Very Dense 50-100 | VSt  VeryStif 100 - 200 {15-30}
éH C;:r Hammer W Water Sample (P: Peak Su R: Residual Su) H Hard >200kPa {>30}
sing

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: IH175200
Contractor:  Geo-Investigate Easting: 510896.0 Elevation: 31.60 Started: 10/05/2019
Plant: EVH3300 Northing: 7807858.0 Datum: AHD Finished: 10/05/2019
Logged by: DFM Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 000°
DRILLING INFORMATION MATERIAL SUBSTANCE
& o 3 & = S 5%
c 2 S — £ o S = . N [} e
ggl S = os € £ ® O Material Description 8 .
£8 % |22 22 | S| 5|88 |SE SOILTYPE: Phastoiy or Particle Characteristis, Colour, Z |29 o oed TestData
=a| 2 |38 G x 3 O] 237 Secondary and Minor Components = [5%
o} I n N o R 3®
a |0 O © K
F ——{ML L TOPSOIL: Sandy SILT: low plasticity, dark brown; fine to LD 1 S {TOPSOIL
[ - Loo-sc \coarse grained sand; with some rootlets. / ALLUVIUM ]
N - : Clayey SAND: fine to medium grained, dark brown; low L R
[ a1l | gp | \plasticity clay; trace of rootlets. N
L1 ZS?T?, - SAND: fine to medium grained, brown; with some low 1
[ N= B — —Jcr-[\plasticity clay; trace of rootlets. F ] ]
N . 1 g \CLJ Sandy CLAY: low to medium plasticity, dark grey; fine to —
eyl g B | gp | \medium grained sand; trace of rootlets. v L-vD 1
22 N § SAND: fine to coarse grained, pale grey-brown; with some ]
7NN 2 B low plasticity clay; trace of rootlets. ]
N 3 SPT 30 = — | Sandy CLAY: medium plasticity, grey with minor orange RESIDUAL SOIL ]
[ 4,6,8 [ S— mottling; fine to coarse grained sand; with some low plasticity ]
] N=14 | silt. -
] Lo - Cl St 5
Il N ]
L] | = ]
Y I E— Sandy CLAY: low plasticity, pale grey with minor pink and CEMENTED MATERIAL —
10/33%:—nm 29 I orange speckling, strongly cemented; fine to coarse grained ]
(HB) N |— —{cL| sand. D ]
N=R — N
- 3 - —
I I — Sandy CLAY with Sandy GRAVEL layers (up to 200mm RESIDUAL SOIL TO EXTREMELY ]
| - I thick): low plasticity, grey with minor pink and orange WEATHERED MATERIAL ]
N |— speckling; fine to coarse grained sand; Sandy GRAVEL layers: —
I ZO%F(;Inm 28 — — fine grained, angular to subangular granite, red with white, pink H ]
(HB) L — and orange speckling; fine to coarse grained sand; with some ]
I N=R — | low plasticity clay. ]
[ r4 - —|cL _]
I L] |
N . R ]
|8 — ]
[l 8 SPT 74+ = e
s 30/70mm — 1
[ (HB) S ]
G911 2 N=R — - - — )
F5 [T Clayey SAND: fine to coarse grained, brown-grey mottled —
‘ | S orange banded brown-red and orange with some pink ]
\ ERE speckling (up to 150mm thick); low to medium plasticity clay; ]
| - jiau trace of fine grained, angular to sub-angular granite gravel. ]
‘ SPT . .
261 PR i
\ 30/80mm L :
oL - |
Q ‘ - F6 [T _]
= ‘ — ]
} I R D-M ]
\ SPT 25+ ] =
30/70mm ]
Ll (HB) - o i
| N=R - [~:."7] SC | ...colour becoming grey speckled pink and orange. 1
\ A s .
\ S VD ]
\ L o ]
! SPT 244 R N
\ 30/100mm o .
| (HB) - T R
[ N=R ls | o ]
\ L o ]
| B o n i
! b ]
\ SPT 234 - .
[ 30/100mm R 1
| (HB) r T 1
N=R -9 T Clayey SAND: fine to coarse grained, pink mottled grey with —
| R yey g p grey
S minor orange speckling; low plasticity clay; trace of fine ]
\ - ]
‘ ] SC| grained, angular to sub-angular granite gravel. ]
! SPT 20 e ]
M 30/100mm Hole Terminated at 9.60 m
RN (HB) B Target depth ]
L] N=R 1
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
:g :jg:rAuger Né;e‘slzstatgce ! = Water level D Disturbed Sample N SPT blows per 300mm D=Dry \ZL \L/ery Loose 2. ‘110 :S :Z;ty Soft :;szpa 2(3;2)
ADV Auger - Vbit ; egfu sgal = (_statlc) B Bulk Sample HW SPT penetration by hammer weight M= Moist 00se i 2% 24
ADIT  Auger - TC-bit] = (_dx\{ian(srdlreil‘lliﬁlg) SPT SPT Sample RW SPT penetration by rod weight W= Wet MD  Medium Dense 10-30 Firm 25-50 {4-8}
WB  Washbore »— = Water inflow U Undisturbed Sample - HP Hand Penetrometer Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}
RR  Rock Roller € = Water outfiow E  Enviro Sample HV Hand Vane Shear W= Liquid Linit VD Very Dense 50-100 | VSt  VeryStiff 100 - 200 {15-30}
éH C;:, Hammer W Water Sample (P: Peak Su R: Residual Su) H Hard >200kPa {>30}
SINng

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Borehole

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Geo-Investigate Easting: 509906.0 Elevation: 33.39 Started: 10/05/2019
Plant: EVH3300 Northing: 7809257.0 Datum: AHD Finished: 11/05/2019
Logged by: DFM Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 000°
DRILLING INFORMATION MATERIAL SUBSTANCE
>
25| s |2 P Ele £ Material Description g ?%
g9 S <) 2@ € < | £ @ o 1 1pti 5 |e .
£8 % |22 22 | S| 5|88 |SE SOILTYPE: Phastoiy or Particle Characteristis, Colour, 2|25 o oed TestData
so| 2 |35 S5 xlg|o o0 Secondary and Minor Components S |5%
£ |& o o2
F v | TOPSOIL: Sandy SILT: low plasticity, dark grey-brown; fine b-mls.g| TOPSOLL
[1] - to medium grained sand; with some rootlets.
N 33+ X _T|cL| SiltyCLAY: low plasticity, dark brown; with some fine to ALLUVIUM g
[ | — medium grained sand; trace of rootlets. N
L1 ZS§T3 |— Sandy CLAY: low plasticity, dark brown; fine to medium F 1
1] N=t r — —| cL| grained sand; with some low plasticity silt; trace of rootlets. ]
I I — N
ol B E— |
Z 2 = —] . E
a1 3 X —_—| CL | Silty CLAY: low plasticity, dark brown; with some fine to S-F E
A7 21 — ] sc [\medium grained sand; trace of rootlets. /] L ]
< 11 3 SPT - S— Clayey SAND: fine to coarse grained, brown; low plasticity R
[ 1,1,1 | B clay; trace of rootlets. ]
11 N= — Sandy CLAY: low plasticity, dark brown; fine to coarse h
[ A iy grained sand; trace of fine to medium grained, sub-rounded ]
1] L I gravel, trace of rootlets. i
1] |— — ...becoming with lenses of Silty CLAY (up to 50mm thick): low ]
Y 31T ~ 7 {CL tomedium plasticity, dark grey and yellow-brown; with some S-F b
- | E— fine to medium grained sand. -]
[1] SPT E— ]
[ 2,2,2 | |— ]
1] s ] i
- 3 = —
L1 - 1
[1] i — - - - T ]
I 304 ] Clayey SAND: fine to coarse grained, brown speckled pink ]
o and white; low plasticity clay; trace of fine to medium grained, -]
} } } SPT o [l sc| sub-rounded granite gravel. L - MD| 1
2,2,2 L — ]
[1] = SRR i
- 4 — — -
} } } o] Clayey SAND: fine to medium grained, grey mottled pale R
i I~ e brown; low plasticity clay. ]
294 |l .
[1] 3 . ]
[11] & SPT T o sc D 1
(11| & | 91317 L - ]
e N=30 Fo] ]
= r5 B M ]
[1] - ]
Il o L ]
A | 284 |E——1CL| Sandy CLAY: low plasticity, grey speckled pink; fine to ]
N - — oL \coarse grained sand. f —
I SPT i - — | cI | CLAY: low to medium plasticity, dark grey; with some low 1
N st1 3437 L —— plasticity silt; trace of fine to coarse grained sand. i
= X .
| I Silty CLAY: low plasticity, grey with minor black speckling; _
I 6 > y p Y, grey p 9
Il ;7*7 trace of fine to medium grained sand. ]
a )1 — <ot 1
S 274+ | ]
Il Dl —
| SPT - — X B
X 16, 28, il H g
30/80mm r = - — - - - B
HB X — ilty : low plasticity, grey with minor black speckling; E
/H (HB) X Silty CLAY: low plasticit th black kI
I N=R A with some fine to coarse grained sand. ]
| -] ]
I 264+ [ | g
I e 5
SPT - — % i
Il 24, i .
| 40/110mm o — h
I (HB) > ]
] — ] R
Il i ] Clayey SAND: fine to medium grained with minor coarse ]
| 25 o fraction, brown-grey with minor black speckling; low plasticity ]
I SPT L b clay. ]
I 20, 37, — sC VD l
13/30mm - I ] 1
I (HB) o E
I N=R r9 o ]
I O s |
I audl LT Cllayey SAND: fine to coarse grained, grey; low plasticity RESIDUAL SOIL ]
[ . |sc| clay. H —
SPT L i
] 41,36/ R i
TTTT 100mm (HB) F Hole Terminated at 9.75 m R
LIl N=R Target depth ]
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
HA  Hand Auger No resistance ' VL VeryLoose 0-4 VS VerySoft <12kPa {0-2}
= Water level D Disturbed Sample N SPT blows per 300mm -
Q?JN A:l?geerr Vit raglr sgalm = (_statlc) B Bulk Sample HW SPT penetration by hammer weight ,\Dn jﬁst L Loose 4-10 S Soft 12-25 {24
ADIT  Auger - TC-bit, = (_dwian(srdlﬁfﬁ%) SPT SPT Sample RW SPT penetration by rod weight W= Wet MD  Medium Dense 10-30 F Firm 25-50 {4-8}
WB  Washbore »— = Water inflow U Undisturbed Sample - HP Hand Penetrometer Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}
R Rock Roler € = Water outfiow E  Enviro Sample HV Hand Vane Shear W= Liquid Linit VD Very Dense 50-100 | VSt  VeryStif 100-200 {15-30}
éH C,:, Hammer W Water Sample (P: Peak Su R: Residual Su) H Hard >200kPa {>30}
SINng
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JACOBS

Engineering Log - Borehole

Project: Stage 2 Haughton Pipeline Project Page: 10f2
Client: Department of IRDC Location: see Figure 1 Project No: 1H175200
Contractor:  Geo-Investigate Easting: 510259.0 Elevation: 28.59 Started: 11/05/2019
Plant: EVH3300 Northing: 7811103.0 Datum: AHD Finished: 11/05/2019
Logged by: DFM Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 000°
DRILLING INFORMATION MATERIAL SUBSTANCE
& o 5 3 g = 5 5%
s |&§ £ = Ele |§s i ipti e | g
38l S |Ta ] | E © O Material Description 5188 )
£8 % |g2| 22 | S| 5|88 [SE SOILTYPE: Phastoiy or Particle Characteristis, Colour, 2|25 o oed TestData
=9 g 33 S5 xlg|o o0 Secondary and Minor Components S |5%
e |5 o Og
4
ﬂ?‘ ; ; ML | TOPSOIL: Sandy SILT: low plasticity, dark brown; fine to D |F-st| TOPSOIL i
i I ’X;*: cl \ggafgu%l:éréegrzsgﬁ, with some rootlets; trace of fine grained, / v | vst | ALLOVIUM ]
I 264 iﬁﬁ %LI Silty CLAY: medium plastlicity, dark brown and grey-brown; D-M Va‘ ) ]
| ; ??32 — trace of fine to coarse grained sand. CEMENTED MATERIAL =
\ 'N=48 o= Silty CLAY: low to medium plasticity, dark brown and ]
| Ly [— grey-brown; trace of fine to coarse grained sand. ]
el — —

2 I g | [~ ©-| Sandy CLAY: low plasticity, grey mottled dark grey and pale H ]
g ) Il 5 — orange brown, weakly cemented; fine to medium grained ]
<O ‘ § - P sand. 1

- w — | ]
! S SZZT e N S Sandy CLAY: low plasticity, grey with minor pale ]
‘ 32/110mm - I— orange-brown mottling, weakly cemented; fine to medium b ]
} (HB) , F—sc grained sand. g
N=R B — — ]
\ R [ 1
F— VD 1
y | - - — Sandy CLAY: low plasticity, grey with minor pale ]
- SPT 26 I orange-brown mottling; strongly cemented; fine to medium ]
| 30/110mm | — —1 cL | grained sand; with some low plasticity silt. ]
(HB) S i 8
4 N=R 3 — ]
I Clayey SAND: fine to coarse grained, grey with minor pale RESIDUAL SOIL TO EXTREMELY ]
[ ol grey mottling and minor pink speckling; low to medium WEATHERED MATERIAL ]
| - [ _lcL.| plasticity clay; trace of fine grained, angular to sub-angular R
CL.
— ravel. ]
| SPT 251 Bt cl|9 ]
‘ 16,17, 17 i e ]
1 | N=34 KR |
Il 4 [——1 ¢l | CLAY: medium plasticity, dark grey with minor black and ]
I L %LI \orange staining; with some fine to coarse grained sand. /] H i
Il L [ Sandy CLAY: low to medium plasticity, grey with minor ]
Il — X orange and pink speckling; fine to coarse grained sand; trace —]
13 SPT 241 | of fine grained, angular to sub-angular granite gravel. M h
[1] g | 91517 L — = Silty CLAY: low to medium plasticity, grey with orange-brown ]
Il s N=32 5 | and minor pale red mottling; with some fine to coarse grained ]
I ] — sand. ]
Il r [ el I ]
I L[ C 1
Il | — vat - ]
23+ X i
L 7,??15 I —— — ]
Il N=29 |~ ]
Il F6 | x —
Il L [x ]
g ] —— 1
] o - — Sandy CLAY: low plasticity, grey with dark grey and minor 1
SPT 204 I pale orange-brown mottling; fine to coarse grained sand; with ]
L 30/130mm |— some low plasticity silt; trace of fine grained, sub-angular ]
Il (HB) L — —{ CL| granite gravel. 1
Il N=R ] ]
X o 7
Il S .
I | - — CLAY: low plasticity, grey mottled dark grey and pale ]
I I orange-brown; with some fine to medium grained sand with H -]
X SZFZ’T 211 |— minor coarse fraction; with some low plasticity silt. 1
N 30/100mm S S— D-M f
(HB) ] 1
} } N=R 8 — ]
I T —]a 1
Il S B
Il 20+ | R
Il I i ]
Il i ]
I A B
I S 1
M - T Clayey SAND: fine to medium grained, grey with minor R
[l 194 S orange bandings; low plasticity clay; trace of low plasticity silt. ]
| 7 ??13 I s " ]
I N Fo = 1
N=26 i
Il R
METHOD & SUPPORT | PENETRATION GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
HA  Hand Auger No resistance ' VL VeryLoose 0-4 VS Very Soft <12kPa {0-2}
= Water level D Disturbed Sample N SPT blows per 300mm -

Q?JN A:l?geerr Vit raglr sgalm — (_statlc) B Bulk Sample HW SPT penetration by hammer weight ,\Dn jﬁst L Loose 4-10 S Soft 12-25 {24

ADIT  Auger - TC-bit = (_dwian(gerdlﬁm%) SPT SPT Sample RW SPT penetration by rod weight W=Wet MD  Medium Dense 10-30 F Firm 25-50 {4-8}

WB  Washbore »— = Water inflow u Und.isturbed Sample HP Hand Penetrometer Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}

R Rock Roller € = Water outfiow E  Enviro Sample HV Hand Vane Shear W= Liquid Linit VD Very Dense 50-100 | VSt  VeryStiff 100 - 200 {15-30}

éH C,:r Hammer W Water Sample (P: Peak Su R: Residual Su) H Hard >200kPa {>30}

ising

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Borehole

Project: Stage 2 Haughton Pipeline Project Page: 20f2
Client: Department of IRDC Location: see Figure 1 Project No: 1H175200
Contractor:  Geo-Investigate Easting: 510259.0 Elevation: 28.59 Started: 11/05/2019
Plant: EVH3300 Northing: 7811103.0 Datum: AHD Finished: 11/05/2019
Logged by: DFM Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 000°
DRILLING INFORMATION MATERIAL SUBSTANCE
E z
3 c § 3 © s € o 2 . Y o ‘e>" 2
gso| S |® ] el 2 T 9 Material Description 5 o )
£5 F (88| 22 | S| 5| 58[E€| SOLTYPE: Plastciy or Parice Characteristios, Colour, 3 |55 o oed TestData
=9 g 33 S5 el 8|0 (g0 Secondary and Minor Components s | &%
2 |0 o © K
g Clayey SAND: fine to medium grained, grey with minor RESIDUAL SOIL TO EXTREMELY ]
[ s r o orange bandings; low plasticity clay; trace of low plasticity silt. WEATHERED MATERIAL ]
! I & L b g | (continued) R ]
= I 3 — ...colour becoming grey. M —
N SPT BT o ]
i ] 1ON'I_I;9 26 | - L |
4+ - =K — 1cCL Sandy CLAY: low plasticity, grey speckled orange and pale H —]
1] \red; fine to coarse grained sand; trace of fine grained, angular / ]
N - to sub-angular granite gravel. i
1] - Hole Terminated at 10.95 m E
Target depth —
[11] 174 R
1] | .
[11] g
[11] r12 7]
[11] - g
[11] L ]
[11] —
LT o 1
[11] 3 1
[11] L ]
[11] 13 1
[11] i ]
[11] r ]
[11] 154 ]
[11] 1
[11] i ]
T - 14 5
[11] L ]
T i 1
[11] -
1] 14+ .
[11] - R
[11] ]
111 15 i
[11] i ]
[11] - g
T 13 B
[11] :
[11] i ]
[11] -16 -
[11] L ]
[11] 1
[11] i ]
[11] 124 ]
[11] L ]
[11] 1
il 17 7]
T - 1
[11] L ]
[11] ]
1] T ]
1] - .
[1]] 18 —
1] | .
[11] g
[11] i ]
[11] 104 R
[11] L ]
[11] :
LT 19 B
[11] 3 1
[11] L ]
[11] =
I T 1
[11] r ]
L] 1
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
HA  Hand Auger No resistance B D Distubed Sample N SPT blows per 300mm B VL VeryLoose 0-4 VS Very Soft <12kPa {0-2}
Q?JN A:l?geerr»V»bit ra:g?galm — LS%E%Z:::: B Bulk Sample ’ HWSPTpenetpralion byhammgrweight ,\Dn;l%sl L stf 4-10 S S?ﬂ 12-25 {24
ADIT  Auger - TC-bit = (during drilling) SPT SPT Sample RW SPT penetration by rod weight W=Wet MD  Medium Dense 10-30 Firm 25-50 {4-8}
WB  Washbore »— = Water inflow u Und.isturbed Sample HP Hand Penetrometer Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}
RR  Rock Roller € = Water outfiow E  Enviro Sample HV Hand Vane Shear W= Liquid Linit VD Very Dense 50-100 | VSt  VeryStiff 100 - 200 {15-30}
AH  Air Hammer W Water Sample (P: Peak Su R: Residual Su) H Hard >200kPa {>30}
C  Casing

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Borehole

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: I1H175200
Contractor:  Geo-Investigate Easting: 509031.0 Elevation: 28.18 Started: 15/05/2019
Plant: EVH3300 Northing: 7817337.0 Datum: AHD Finished: 15/05/2019
Logged by: MIBW/TAMChecked by: RED Grid: MGA94 Zone 55 Inclination: ~ -90° Orientation:
DRILLING INFORMATION MATERIAL SUBSTANCE
>
25l 5 |8 P Ele E 35 Material Description e ‘Z"g
T Qo S <) © ’g = = © 5|8 .
£8 5 |22| 22 |S|£|§8[S€E| SOILTYPE: Plasticiy or Particle Characteristics, Colour, g |29 o oed TestData
=0 ¢ |33 G0 |l g0 |ga Secondary and Minor Components s |53
¢ |a @ o °g
- —cL : : low plasticity, brown-grey; with some fine D-M|F-St R
N TOPSOIL: CLAY: low pl b h fi TOPSOIL
[1] 281 — grained sand with minor medium grained fraction; with some ALLUVIUM ]
1] D L pla rootlets. ]
[1] L= CLAY: low plasticity, brown; with some fine to medium 0.50: PP = >600 kPa (D) ]
1] 5 ?ETHS — grained sand; trace of rootlets. ]
1] 'N=36 - :7:7 cL ...sand content increasing. Vst 0.70: PP = >600 kPa (D) .
N IR — " 0.90: PP = >600 kPa (D) ]
el |— b
z 27+ - i
a0l — ]
59U 11 o [ ...colour becoming brown mottled grey. B
< [1] SPT - | —|cL.| CLAY: low to medium plasticity, dark brown; with some fine 1.50: PP =>600 kPa (D) R
\ } } 13[,\]1_%24 | |F—|ci| tomedium grained sand with minor coarse grained fraction. H | 1.70: PP = 600 kPa ©) ]
] -2 sw| SAND: fine to coarse grained, pale brown mottled dark vp | 1:90: PP =>600 kPa (D) ]
N 261 ] brown and pale pink; with some low plasticity clay; with some I ]
o - — | \fine to medium grained gravel with minor coarse fraction. / ]
RA/AEN B i CL| CLAY: low plasticity, dark brown; with some fine to coarse N
Il SPT L - — grained sand; trace of fine grained, sub-angular to 2.50: PP = >600 kPa (D) ]
7 — sub-rounded gravel. ]
9, 16,18 - . 2.70: PP =>600 kPa (D ]
H N=34 | Sandy CLAY: low plasticity, pale brown; fine to coarse ® i
L F3 [— — grained sand; trace of fine grained, sub-angular to 2.90: PP = >600 kPa (D) ]
[ 25 ] sub-rounded gravel. ]
I B | ...colour becoming pale brown-pink. H ]
Il o h
L SPT - ...colour becoming pale brown. 3.50: PP =>600 kPa (D) R
} } 9, N1 jé (;9 LT 3.70: PP = >600 kPa (D) ]
[ F4 [ | ...trace of coarse grained gravel present. 3.90: PP =>600 kPa (D) ]
Il 244 |— ]
Il L[ ]
Il |— ]
] E SPT - ...no coarse grained gravel present. 4.50: PP = >600 kPa (D) ]
| g | T I il 4.70: PP = >600 kPa (D) ]
} } E I 4.90: PP = >600 kPa (D) 7
I 234 i D-M i
Il - ]
Il |— . PP = 1
X T Lo - 5.50: PP = 490 kPa (D) ]
N GN?22)1 L - 4 |5.70: PP =510 kPa (D) ]
N L [— — 5.90: PP = 510 kPa (D) h
Il 24 [ ]
Il |— ]
g Il [ ity i .
| SPT Fool— ...colour becoming orange-brown mottled pale brown, sand 6.50: PP = 330 (friable) kPa (D) i
| 9’1\11—12’514 | |— fraction becoming fine to medium grained. 6.70: PP = 500 kPa (D) ]
} } L7 —| 6.90: PP > 600 kPa (D) ]
I A N - ]
Il A . ]
} } SPT S el ...colour becoming orange-brown and grey, trace of fine 7.50: PP =480 (friable) kPa (D) R
8,16, 21 | grained, sub-angular to sub-rounded gravel present. . - : 1
I N=37 B - — ...layer of Clayey SAND (50mm thick): fine to coarse grained, 7.70: PP = 590 (friable) kPa (D) ]
[ g | — pale brown; low plasticity clay. 7.90: PP > 600 kPa (D) ]
Il 204  F —] ]
Il I— 4
Il I E— ]
Il SPT SO Sandy CLAY: low to medium plasticity, grey speckled H | 8.50: PP >600 kPa (D) R
[ 9,N1:15117 I p— orange-brown; fine to coarse grained sand. 8.70: PP > 600 kPa (D) 1
} } Lg [— 8.90: PP > 600 kPa (D) A
194 | oL ]
} } — —fc M ]
I O -
Il SPT S Rl ...sand fraction becoming fine to medium grained. 9.50: PP > 600 kPa (D) .
8,15, 18 | — ) !
1 1 N=33 P Hole Terminated at 9.95m gg% ';E Z gg% Iﬁ';g QB; ]
METHOD & SUPPORT | PENETRATION | ~ GROUNDWATER TargetdeptT SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
:g :jg:rAuger No re&statnce = Water level D Disturbed Sample N SPT blows per 300mm D=Dry VL Very Loose 0-4 v8 Very Soft <12kPa {02}
DN Auger - V-bit raglr sgalo =, (static) B Bulk Sample HW SPT penetration by hammer weight M= Moist L Loose 4-10 S Soft 12-25 24
ADIT  Auger - TC-bit = (_dwian(gerdlﬁfﬁ%) SPT SPT Sample RW SPT penetration by rod weight W= Wet MD  Medium Dense 10-30 F Firm 25-50 {4-8}
WB  Washbore »— = Water inflow U Undisturbed Sample HP Hand Penetrometer Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}
RR  RockRoller €= Water outflow E  Enviro Sample HV Hand Vane Shear W= Liouid Limit VD Very Dense 50-100 | VSt  VeryStif 100-200 {15-30}
éH C;:, Hammer W Water Sample (P: Peak Su R: Residual Su) H Hard >200kPa {>30}
sing

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 522781.0 Elevation: 37.38 Started: 02/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7796526.0 Datum: AHD Finished: 02/05/2019
Logged by: MIBW/DFMChecked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 312°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
2
o S >a
= .o o c
B 5 |8, |l E|l¢e _|8s Material Description 2 lgs BE )
= » £ g 2
5| 8 '§ o samples | < | £ s 2 % €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 2 b & § 3E s Oﬁf;? gﬁi?[fﬁons
= 2 |38 zlg|a” |ga Secondary and Minor Components S |52 XS]
g |5 o o3
©
5 10 15 20
Il iy TOPSOIL: Sandy CLAY: low plasticity, dark brown, fine {1 T T | TOPSOIL
[ L | > grained sand; with some roots and rootlets; trace of low liquid [ |
[ |x— —{ CL| limit silt. MoFE
Il o L h
7k L E Sandy CLAY: low to medium plasticity, brown, fine grained “ I [ALLUVIUM ]
‘ iy sand; trace of roots and rootlets. 1111 0.30: PP =500, >600,
\ 3704  [— | | | |>B00kPa ]
\ = B/
| r0.5|— — e N
\ R i L |
\ | s
\ FoolE— A R
I ...becoming low plasticty and colour changing to grey-brown | } } 0.75: PP = 500, >600, i
D il from 0.75m. B >600 kPa
651 L —| ...colour changing to brown from 0.85m. 1 : | } } i
1.0 :7:7 ...roots disappearing from 0.95m. 55~] : \5 | ]
I— B \
= M \ §
I i \ i
I— \
D = ! i
%04 [ —| I | 1.35: PP = 600, >600, |
R || >600 kPa
15 — | \ ]
3 15 —| |
2 ——
C | |
@ o @ - i
3 - — |
L F—e _ | i
D 355 |~ —_ " c1| ...colour changing to orange-brown from 1.8m. H |
A B el I | 1.90: PP = 600, >600, i
Lool— | | >600 kPa |
T — ...colour changing to pale brown from 2.0m. D-M || 2.00: PP =400, 550, 400
| I— | | kPa (friable) ]
I ...colour changing to orange-brown from 2.1m. ‘
I \ 1
L \ i
- \
35.01 - | i
— 2.40: PP > 600, >600,
Los[— I | 5600 kPa N
Tl ...colour changing to orange-pale brown from 2.5m. }
== | 7
L - — | i
— M \
R | | 2.80: PP > 600, >600, i
3454 |- — | | | >600 kPa i
| ...becoming low to medium plasticty and colour changing to |
3ol — red-brown from 2.9m. ‘ —
I— ...becoming low plasticity, pale brown, fine grained sand from | 3.00: PP > 600, >600,
- — 3.0m. >600 kPa |
D — \
L \ ]
— \
l [ I 3.30: PP > 600, >600, i
34.0 — | | >600kPa
[T Hole Terminated at 3.40 m \
[T 3.5 Refusal \ —
[T \
[T i \ ]
[T L \ i
[T \
[T - \ b
[T 3354 \ |
[T \
LIl |
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Ctlg::;a\/Exisling N%;Z‘Sgatgce z Water level D Disturbed Sample  HP Hand Penetrometer D=Dry \IfL \L/:ys:m 2. ‘110 :s :Z;ty . :21 22k5Pa {2(?4;)2)
= VVater level - -
V. (during test piti B Bulk Sample HV Hand Vane Shear —Moi
EH E;acslzsgBucket refusal (Qurng testpting) SPT SPT Sample (P: Peak Su R: Residual Su) \’)nvzmtsl MD  Medium Dense 10-30 Firm 25-50 {4-8}
B Buldozer »— = Water inflow U Undisturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location: see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 522816.0 Elevation: 41.58 Started: 02/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7796168.0 Datum: AHD Finished: 02/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 243°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
2>
. s 5 >
B 5 |8, |l E|l¢e _|8s Material Description g |ss BE )
= » £ g 2
3 E |2¢| samples | = | £ | 88 |2 €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 3 |29 & 3E Field Test Data
= 2 €3 - a | 84 g 5 h s |22 058 & Other Observations
2 (33 xlg|o @ O Secondary and Minor Components = |5% =2
e |5 o Sg
4
510 15 20
Il ] TOPSOIL: Sandy CLAY: low plasticity, dark brown, fine to B TOPSOIL
I 4154 T coarse grained sand, fine to coarse grained, angular to i
| |— sub-angular gravel; with some angular to sub-angular cobbles
1N - — —{ cL | and boulders; with some rootlets. E
Il I
Il I
y | L ———
| o] oL Gravelly CLAY: low to medium plasticity, yellow-brown, fine '\EA)Z\]'I_IEEMELY WEATHERED
o5 —~|“%"| tomedium grained, angular to sub-angular granite gravel; with
} 1o |— 1 ©1'| some fine to coarse grained sand; trace of rootlets. 065000 EPP > 600, >600,
04 _ > a |
\ D ] CLAY: high plasticity, grey mottled yellow-brown; with some
| L I fine to medium grained sand; with some fine to coarse grained i
| — angular to sub-angular granite gravel. 0.70: PP > 600, >600,
‘ R — >600 kPa |
\ I S Yo ]
\ | = 7] ©!| ...colour changing to grey-brown; trace of sub-angular to 0.90: PP =450, 430, 440
N L0l angular cobbles from 0.9m. kPa ]
[ _
‘ £ 4054 [ E
| 3 —
S @ 5 o —=5 - - 1.17: DCP refusal E
3 7 CLAYEY GRAVEL: fine to medium grained, angular to 1.20: PP = 510, 580, 460
L ° sub-angular, granite, pale brown mottled light grey, low kPa ]
o o plasticity clay, with some fine to coarse grained sand (minor
o - fine grained content). ]
o o] GC
1.5 | o | —
40.0 o— 0O i
M-
- Gravelly CLAY: low plasticity, grey-brown, fine to coarse 1.70: PP = 520, 530, 550
L ,*iof grained angular to sub-angular, granite gravel (minor coarse kPa ]
D |— 1 cL| grained content); with some fine to coarse grained sand (minor
- |5 coarse grained content). ]
v 2.0 c—%5 N
] MODERATELY TO HIGHLY WEATHERED, MEDIUM TO
39.51 o HIGH STRENGTH GRANITE excavated as CLAYEY i
o 9 GRAVEL: fine to coarse grained, pale brown, angular to
- —o | Gc| sub-angular, granite, low plasticity clay; with some medium to ]
s s of coarse grained sand; trace of sub-angular to angular, granite
- s cobbles. g
O— O
1] Hole Terminated at 2.40 m
L 2.5 Refusal ]
[11] 390 ]
[11]
[11] r 1
I i |
[11]
[11] L ]
[11]
[11] r3.0 .
[11] 385 ]
[11]
[11] L R
[11]
[11] i )
[11] L ]
[11]
[11] 3.5 N
[11] 380 |
[11]
[11] L ]
[11]
[11] r 1
I i |
[11]
L]
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Natural/Existing No resistance . VL VeryLoose 0-4 Vs Very Soft <12kPa {0-2}
cutting ranging to z (=dx¥ianter(tlaes‘{eplittin ) [B) g:jslt(ursbaer:p?:mple :C :::g C:;:tg}r:r;:er ,\D;I;\)Ary L  Loose 4-10 S Soft 12-25 {24}
E o ™| T o hrsamge (P PeaksuR: Resdual ) o MD MedumDense  10-30 Fim 550 @48
B Buldozer »— = Water inflow u Und.isturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location: see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 522235.0 Elevation: 38.32 Started: 07/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7796529.0 Datum: AHD Finished: 07/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination: ~ -90° Orientation: 137°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
2>
P — g 5 B
3 5 |8 =l E|lg [Rs Material Description g 5o BE )
= » £ g 2
3 s |3 § Samples | = | £ s 2 |2 €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 2 35| & 3E A OF'Eld Test Data
z €3 a | 8 @ > h S |22 058 ther Observations
= 2 |33 xlg|o @ O Secondary and Minor Components = |5% =2
g |8 o Sg
4
I T TOPSOIL: CLAY: low plasticity, dark brown; with some TOPSOIL
I L rootlets; trace of fine grained sand. : |
L — ¢ p-M| vst |
Il r I— h
N a0 E— Sandy CLAY: low plasticity, grey-dark brown, fine grained RESIDUAL SOIL ]
} } : I sand; trace of rootlets; trace of fine grained gravel.
] — — H
H 5 [ iy 0.50: PP > 600, >600, 7
i [ >600 kPa i
Il I
ol | N iy w | vst 0.68: DCP refusal :
Il | 0.70: PP =300, 310, 340
N 37.57 7:7: ...gravel becoming fine to medium grained and sub-angular to kPa
M L - — sub-rounded from 0.8m. |
Il D I 0.90: PP > 600, >600,
I F1.0 [T >600 kPa B
Il I—
I I 1.10: PP > 600, >600, i
Il L I— I >600 kPa i
o I ...colour changed to grey brown, fine to medium grained sand;
B cL lour changed to grey brown, fine to medi ined sand
[1| € - |— trace of fine grained, sub-angular to sub-rounded gravel from ]
3 37.0 - — | 1.20 1.30: PP > 600, >600,
| 3 .2um.
I L & L i >600 kPa |
@ I 5 —
e F1.5 — | D-M =
\ iy ...sand becoming fine to coarse grained from 1.5m. 1.50: PP > 600, >600,
| P >600 kPa |
7 AiAi
B ] 1.70: PP > 600, >600, i
I iy H >600 kPa i
36.57 I ...no gravels present from 1.8m.
F2.0[— — 2.00: PP > 600, >600, |
L — >600 kPa ]
i M CLAY: medium to high plasticity, pale brown mottled. 2.20: PP > 600, >600, i
L[ M >600 kPa i
) 36.0 E—
o 2.40: PP > 600, >600, 1
| | iy oY >600 kPa ]
25— ch '
- — | ...colour changing to pale brown from 2.5m.
i — ...with some fine grained sand; with some sub-angular to 2.60: PP > 600, >600, i
L [ angular granodiorite gravel; with some granodiorite cobbles >600 kPa i
I from 2.6m. 2.70: PP > 600, >600,
9924 - >600 kPa
[TTT 35.59 Hole Terminated at 2.80 m
[T L Refusal ]
[T
[T r3.0 m
[T | |
[T
[T - g
[T
[11] 350 )
[T L |
[T
[T 3.5 n
[T
[T i ]
[T L |
[T
[T 3454 ]
[T | ]
[T
LIl
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Natural/Existing No resistance . VL VeryLoose 0-4 Vs Very Soft <12kPa {0-2}
e |7 gpma, |5 B F e 0o | e ww |5 s wm e
e et | 7| T T o Sprsampe (P Peak SuR Residua Su) v MD MedumDenss  10-30 | F Fim 5-50
B Buldozer »— = Water inflow U Undisturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100- 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 521965.0 Elevation: 37.45 Started: 03/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7797058.0 Datum: AHD Finished: 03/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation:  143°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
2
o S >a
— o o c
3 5 |8, = | E|lg &3 Material Description 2 lgs )
= i) £ g 2
£ s '§ Q| samples | S | £ ﬁ} :‘5’ % €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 2 @ ° A Oﬁf;? gﬁi?[fﬁons
= 2 |33 Z|g|o 2 &l Secondary and Minor Components 2 |52
¢ |0 3] sE
©
Il i TOPSOIL: CLAY: low to medium plasticity, grey-dark brown; : TOPSOIL
Il L I %LI with some fine to medium grained sand; with some rootlets. D-M| vst [i: i
Il |— &
} } - CLAY: low to medium plasticity, dark brown; with some fine RESIDUAL SOIL
X L | to medium grained sand; with some rootlets. 0.30: PP > 600. >600 i
D — — .30: s s
I | P >600 kPa ]
Il 37.0 —
| F0.5 [ _| —
Il L [— i
Il il 0.60: PP > 600, >600,
I | — | >600 kPa ]
I P ...trace of rootlets from 0.7m.
L I 0.80: PP =550, 530,520 |
Il L kPa ]
M 3654 |
Il F1.0]|— —
Il =
M R iy 1.10: PP > 600, >600, i
I L | >600 kPa ]
Il |
Il - — b
N i ..rootlets disappearing from 1.3m. 1303 PP > 600, 530, 500
I i a i
[ D 36.04 I
H F1.51 — | =
N el P 1.50: PP =480, 450, 460
E | i kPa }
[ & I—
1| g I |
T NN — 1.70: PP > 600, >600,
i Iz S >600 kPa 1
__— _lcL-
| = | ~
Il 355 — —
Ll [2:0[— — 2.00: PP > 600, >600, ]
bl | - I >600 kPa ]
Il - —
I T —] 2.20: PP > 600, >600, i
I I >600 kPa ]
Il - — ]
Il o — R
] 35.0 I~
X 25— 2.50: PP = 550, 500,520 |
[l L —] kPa i
Il - —
] } [ ...becoming medium plasticity, red-brown from 2.7m. %203 PP =550, 530, >600
- — a —
\ D -
\ I il i
\ 345 - —
F3.0- —
} |— ...increasing moisture content from 3.0m. iém: PP =480, 460, 420
- — a —
\ i
\ S
\ E— ...colour changing to red-brown mottled back and white from 3.20: PP =420, 450, 400
| LT 3.2m. kPa i
\ I
| 34.04 | 3.40: PP =550, 520, 570
A 135 — kPa
R ' Hole Terminated at 3.50 m 3.47: DCP hammer double Z
N L Machine Limit bouncing
[T L i
[T
[T - b
[T | |
o 3351
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Natural/Existing No resistance D Distubed Sample  HP Hand Penetrometer b0, VL VeryLoose 0-4 Vs Very Soft <12kPa {0-2}
cutting ranging to \/ =Waterlevel =Dry L Loose 4-10 S Soft 12-25 {24}
V. (during test pitt B Bulk Sample HV Hand Vane Shear —Moi
T (ISP ot Sproampe  (P:Peaksu R Resual ) o M NedumDerse  10-30 Fim 2550 @49
B Buldozer »— = Water inflow U Undisturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 521834.0 Elevation: 38.88 Started: 07/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7797366.0 Datum: AHD Finished: 07/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 162°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
2z
o S >a
— o o c
3 5 |8 = E|lg [Rs Material Description 2|8 BE )
= i) £ =~ 2
3 s |3 § Samples | = | £ s & |2 €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 3 |29 & 3E A Oﬁfld &?St Dat?
s T [} T % jae ﬁ > S d d Mi C 1 o g > a 25 er servations
2 |33 g0 |ga econdary and Minor Components 2 |52 =]
¢ |0 3] sE
2
5 10 15 20
I - TOPSOIL: CLAY: low plasticity, dark brown; with some fine Bl TOPSOIL
I L to medium grained sand; with some rootlets. &l i
Il |— —cL o I
Il S i S b
Il I iy 1
[l I— CLAY: low plasticity, brown; with some fine to medium e RESIDUAL SOIL
[ 3851 = grained sand; with some rootlets. BrEEm |
i sl o 0.40: PP > 600, >600,
N L0.5[— - >600 kPa B
D e
I R . ]
Il — G 0.60: PP > 600, >600,
N N - >600 kPa ]
I |— ...colour changing to orange-brown from 0.7m. ;;?]
L I G 0.80: PP = 520, 500,400 |
[l 3804 | — B kPa i
Il E— B
Il F1.0 — | u | PP = -
Il |— - 1.00: PP =400, 410, 430
i o - kPa .
N I p— = i
X L . 1.20: PP = 410, 420, 410
I N o kPa 1
M a5 [ —| £ i
I ] Sandy CLAY: low plasticity, pale brown mottled white, fine to “;1
I L1501 — coarse grained sand; with some fine to coarse grained, i —
I D |— — sub-angular to angular gravel. - 1.50: PP = 500, 520, 490
‘ ‘ ° r T kPa i
3 E— !
1] 2 I iy ] ]
i = -
I ] - I M i
[9)
3 D —
} } = 3704 [ ] ; ]
i ...becoming low to medium plasticity, grey-brown mottled dark 1.90: PP = 300, 240, 210
} } Loo —| brown from 1.9m. 1 kPa .
I S . ) ) vst [ .pp= T
N |— ...sand becoming fine to medium grained; no presence of i 2.10: PP =350, 330, 280
X L= gravel from 2.1m. | kPa ]
Il L — | ]
Il - ] 2.30: PP = 330, 330, 330
] 365 | i kPa (friable) |
Il — .
I F2.5|— —|CL i —
Il R B |
X — . 2.60: PP = 440, 410, 380
I S . kPa -
I = | |
] - —] Hofad
Il 3604 - — ! ]
[ - — ...colour changing to grey brown from 2.9m. i 2.90: PP =400, 410, 420
Il 3.0~ —| 1 kPa N
Il T ! ]
Il | i
Il S | .
] I 1 3.20: PP =430, 410, 420
N | |— ] kPa (friable) ]
D pl !
I 3854 [ | vst | .
I i ...colour changing to pale brown from 3.4m. i %;102 PP =260, 290, 300
[P S a _
} } 35 I 1 3.50: PP =450, 400, 355
— kPa (friable)
RN Hole Terminated at 3.60 m ‘
RN L Machine Limit ‘ R
[T \
[T 3 \ 1
[T 350 \ |
[T \
LI |
METHOD & SUPPORT | PENETRATION | ~ GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Natural/Existing No resist " VL Very Loose 0-4 VS Very Soft <12kPa {0-2}
citing s | 7 o |5 SeeSme 1E taefeate D=0y L Loes a0 | s s 12-25 p4)
L (during test pitt = Mo
EH E;acslzsgBucket refusal (Qurng testpting) SPT SPT Sample (P: Peak Su R: Residual Su) \’)nvzmtsl MD  Medium Dense 10-30 Firm 25-50 {4-8}
B Buldozer »— = Water inflow U Undisturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 521250.0 Elevation: 36.72 Started: 03/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7798266.0 Datum: AHD Finished: 03/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 120°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
5 = 5 5%
Bl § |8 Tl El2,[8s Material Description 2 lge BE )
3 T |3c| samples | = | = s & |2 €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 3 |29 & 3E A Oﬁfld gﬁﬂ Dat?
= | © |58 Z| 2|5 |84 Secondary and Minor Components S |2z2| P=s eor Dbservations
S o a © ry P S |6% =
e |a o Cg
[z
5 10 15 20
F i TOPSOIL: CLAY: medium to high plasticity, pale grey; with | 11 T TOPSOIL
[ A gL some fine grained sand; with some rootlets. o-m| st (. i
1] |~ L
- — |
% } } 36.57 I— Sandy CLAY: low to medium plasticity, pale grey, fine to i ; } } RESIDUAL SOIL
X - I— medium grained sand; trace of rootlets. S E
U | I g \ i
| D - — 7] | |o40: PP > 600, >600,
| Los — | ili : . | >600 kPa |
| — R
\ B — | | | | |0.59: DCP Refusal T
[ | 1 0.60: PP > 600, >600,
| 36.04 - — | R >600 kPa 1
'3 ro— L ]
2 L [— [ |
/ 3 |— ...becoming low plasticity, brown mottled red and black, fine to .
z & F1.0|— — coarse grained sand (minor fine grained content); with some ] -]
3 D —— fine to medium grained, sub-angular to sub-rounded [ 1.00: PP > 600, >600,
R %LI granodiorite gravel. VN >600 kPa i
L NN |
355 _ | ||| |1.20:PP>600, >600,
| P 1 >600 kPa i
[ iy L |
|~ 7 L
| L1517 L ]
gl [ 1.50: PP > 600, >600,
| P >600 kPa
| ...becoming low to medium plasticity, pale brown, fine grained } } } } CEMENTED
L — sand and cemented from 1.6m. MATERIAL i
D 35.0 R ||| ]1.70: PP > 600, >600,
L |~ [ | | | |>600kPa ]
|~ 7 L
I i ...becoming highly cemented from 1.9m. } } } } 1(?(;:'0 EPP > 600, >600,
aqb — > a
[T i Hole Terminated at 2.00 m L
[ o Refusal [T E
[T L
[T 3454 L ]
[T L L ]
[T L
[T - L R
[T L
L1 25 Lol 7
[T L L |
[T L
[T 34.04 L b
[T | L |
[T L
[T L L |
[T L
[T r3.0 L .
[T | L i
[T L
[T - L E
33.5
[T L
[T B L ]
[T L L i
[T L
[T 3.5 L —
[T L
[T i L ]
[T L L i
N 33.07 Lo
[T - L h
[T | L |
[T L
LIl [
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Ctlg::;a\/Exisling N%;Z‘Sgatgce z Water level D Disturbed Sample  HP Hand Penetrometer D=Dry \IfL \L/:ys:m 2.:0 :s :Z;ty . :21 22k5Pa {2(?4;)2)
= VVater level - -
V. (during test piti B Bulk Sample HV Hand Vane Shear —Moi
EH E;acslzsgBucket refusal (Qurng testpting) SPT SPT Sample (P: Peak Su R: Residual Su) \’)nvzmtsl MD  Medium Dense 10-30 Firm 25-50 {4-8}
B Buldozer »— = Water inflow U Undisturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 520973.0 Elevation: 36.04 Started: 03/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7798703.0 Datum: AHD Finished: 03/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 129°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
2>
. S >0
— o o c
3 5 |8 = E|lg [Rs Material Description 2|8 BE )
= » £ g 2
5| 8 '§ § Samples | = | £ s 2 % €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 2 b & § 3E s Oﬁf;? gﬁi?[fﬁons
= 2 |38 zlg|a” |ga Secondary and Minor Components S |52 XS]
¢ |0 3] sE
4
5 10 15 20
Il 36.0 iy TOPSOIL: CLAY: low to medium plasticity, grey-brown; with El TOPSOIL
[l - | — " |cL-| some fine to medium grained sand; with some rootlets. st g ]
Il I— —c
Il S 1
N L E CLAY: low to medium plasticity, brown; with some fine to RESIDUAL SOIL ]
} } D I coarse grained sand; trace of rootlets.
I [ b-Mm 0.40: PP > 600, >600, 570
I ] F0.5[— — kPa ]
X 355 - —
N I 0.60: PP > 600, >600, 1
Il L — >600 kPa |
Il iy
Il N iy )
\ L |
f/VV \ I ...colour changing to grey-pale brown from 0.9m. Oé)(?o ':E > 600, >600,
| F1.0 [T — > a -
‘ 35.0 |—
} i 7:7: ...rootlets disappearing from 1.1m. i
| ] |
| [ il 1.30: PP > 600, >600, i
| i -] >600 kPa |
} = — | ...sand becoming fine to medium grained from 1.4m.
| sasd P [— 1.50: PP > 600, 580, 500
‘ B | p— kPa (friable) ]
3 I
LI 3 I |
s | & —
o L L
[ = iy PO 1.80: PP > 600, 580, 560
| | — % H kPa (friable) ]
‘ D — ...becoming high plasticity from 1.9m.
2. | |
\ 34.0 0 - — |
} T[— 2.10: PP > 600, 520, 550
| | [— M kPa (friable) ]
\ I |
\ il
! T — 2.40: PP > 600, >600, 570
! Fos |~ kPa N
} 3354 [ —
\ -
! T — 2.70: PP = 560, 520, 540
} I kPa |
\ A |
\ —
| F3.0— —| .pp = ]
33.0 E— 3.00: PP =480, 470, 520
\ B i kPa i
‘ — ...colour changing to pale grey mottled brown from 3.1m.
\ A
| - — 3.20: PP > 600, 590, >600
\ S kPa ]
‘ B 7777 .
\ |
| Lo~ E—
I 325 Hole Terminated at 3.50 m 3.50: PP =530, 520, 500
N L Machine Limit kPa ]
[11] L ]
[ 3.69: DCP refusal
[11] r 1
I i |
[11]
LIl
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Ctlg::;a\/Exisling N%;Z‘Sgatgce z Water level D Disturbed Sample  HP Hand Penetrometer D=Dry \IfL \L/:ys:m 2. ‘110 :s :Z;ty . :21 22k5Pa {2(?4;)2)
= VVater level - -
V. (during test piti B Bulk Sample HV Hand Vane Shear —Moi
EH E;acslzsgBucket refusal (Qurng testpting) SPT SPT Sample (P: Peak Su R: Residual Su) \’)nvzmtsl MD  Medium Dense 10-30 Firm 25-50 {4-8}
B Buldozer »— = Water inflow U Undisturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location: see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 520582.0 Elevation: 35.90 Started: 03/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7799239.0 Datum: AHD Finished: 03/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 146°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
5 = 5 5%
B S (5w |l E|l¢e _|8s Material Description 2 lgs BE )
= » £ g 2
3 § |3¢| samples | = | £ s 2 |2 €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 2 35| & 3E A Oﬁfld &?St Dat?
= | © |58 Z| 2|5 |84 Secondary and Minor Components S |£2| Pas er oservations
c 3- 8 K] ry p = -
£ |& o o2
5 10 15 20
Il ] TOPSOIL: CLAY: low plasticity, grey-pale brown; with some L0 T T TOPSOIL
[ L | fine to coarse grained sand; with some rootlets; trace of fine e i
[ |— —{CL| grained gravel. -M 11
Il B = B[ h
— Vst
N I S Sandy CLAY: low to medium plasticity, pale brown, fine to I [RESIDUAL SOIL ]
} } D — medium grained sand; trace of rootlets. ‘ } }
iy ®5T ] | | |040:PP=370,280,320 |
\ 0.5 [— || | KPe —
\ | | || i
‘ I | 10.60: PP > 600, >600, 500
| | |— —cL- : kPa ]
| |— —( CI R B
\ r iy " L ]
7L 3504 F— ) I [1 1 |0.86: DCP refusal |
I ...colour changing to yellow-brown from 0.9m. || [ ]0.90: PP > 600, >600,
F10l— | | | | |>600kPa |
I— L
I iy [T 1
L — I R |
| s CLAYEY SAND: fine to coarse grained, yellow-brown, low [
| = s plasticity; with some fine to medium grained, sub-angular to . E
| D N sub-rounded granodiorite gravel. [
\ “sr | RN 1
F15] = [ |
5 T L
] r ] L ]
3 | — L i
z E‘.:’ B 7 N L
AN i |
R M
340 [ [T )
Lool L N
o ...Increasing clay content from 2.0m. L
= o] L E
N L
B - L ]
L POt L i
[ L
335+ = —
Gravelly SAND:medium to coarse grained, yellow-brown, R EXTREMELY WEATHERED
Los fine grained, sub-angular to sub-rounded granodiorite gravel; R MATERIAL |
D \A{ith some medium plasticity clay; trace of medium liquid limit D 2.60: PP = 300, 280, 260
L silt. kPa (friable) T
sP vst| |1
L | | | | |2.80:PP=250,240, 300 ]
BER kPa (friable)
i L i
d 330+ — .
| s CLAYEY SAND: fine to coarse grained, yellow-brown, low o
‘ F3ol - plasticity; with some fine to medium grained, sub-angular to [ —
| [ ] sub-rounded granodiorite gravel. BER
\ i LT L i
\ - —.|sc p-vo| | [ | .
\ R L
\ r Lo L ]
\ - L
325+ L i
\ L L
4 35 - —
1] Hole Terminated at 3.50 m [
N - Machine Limit BER 7
[T L L |
[T L
[T - L b
[T L
L1 8207 Lol 1
LIl [
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N C’;‘g‘l:éa”EXiS“ng N; rr];s;:gatgce T -Waerire D Disturbed Sample  HP Hand Penetrometer D=Dry \(L \L/z;ys:m 2 :0 :S :Z;ty ot :21 22k5P ’ (2(3;)2)
= Vvater level - -
V. (during test piti B Bulk Sample HV Hand Vane Shear —Moi
T (ISP ot Sproumpe  (P:Peaksu R Rescual ) o M NedumDerse  10-30 Fim 2550 @49
B Buldozer »— = Water inflow u Und.isturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD  Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 520277.0 Elevation: 35.79 Started: 03/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7799718.0 Datum: AHD Finished: 03/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation:  145°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
c 2
. >0
3 5 |8 = lEle 53 Material Description 2|58 )
K :EZ z § Samples E’ %_ ﬁ} :‘5’ 2 €| SOIL TYPE: Plasticity or Particle C'}Jharacteristics, Colour, ‘3 ‘% ?, a Oﬁf;? gﬁiaitﬁons
= 2 55 Z|g|o g 2 Secondary and Minor Components 2 |52
e |0 O © &
Il iy TOPSOIL: CLAY: low plasticity, pale brown; with some TOPSOIL
I L | medium to coarse grained sand; with some rootlets; trace of : i
I |— — CL| fine grained gravel. VSt |
I F i |
7k 354 SILT: low liquid limit, pale brown; with some fine to medium RESIDUAL SOIL i
Mo x % grained sand; with some rootlets; trace of fine grained 0.27: DCP refusal
\ o 5 - " x " sub-angular to sub-rounded gravel; trace of low plasticity clay. ]
AN « ML
o
z } 5 0.5 |x y x DM
o - X X .
= X H 0.60: PP > 600, >600,
% I S — Sandy CLAY: low to medium plasticity; yellow-brown mottled >600 kPa i
I red and brown, fine to coarse grained sand (minor medium
3504 |— grained content); trace of angular to sub-angular, fin e grained ]
D — T {CL| gravel. 0.80: PP > 600, >600,
i - —]oa >600 kPa |
R o | 1.00: PP > 600, >600 7
VD P ’ ’
} N ROCK: GRANODIORITE: Moderately to highly weathered, D >600 kPa
T \medium to high strength, grey-pale brown. / WEATHERED ROCK
} } } } r Hole Terminated at 1.10 m T
o 3451 Refusal |
[11]
[11] i i
T L1 5 i
[11]
[11] 3 1
T i |
[11]
[11] 3404 ]
[11]
[11] r )
[11]
I 20
[11] - g
[11]
[11] i )
[T 335 b
[11]
[11] 3 1
[11]
L1 25 7
[11] L ]
[11]
[11] r 1
[11]
L 33.01 i
[11] L ]
[11]
[11] r3.0 .
] | 1
[11]
[11] L R
[11]
1] 3251 i
[11] L ]
[11]
[11] 3.5 —
[11]
[11] i )
[11] L ]
[11]
[11] 3201 1
[11]
[11] i i
LIl
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Ct‘g“:;a”Ex'S""Q N%;Z\S;‘gatgce z  Water lvel D Disturbed Sample  HP Hand Penetrometer D=Dry \ZL \L/:ys:m 2.:0 :s :Z:’ ot :21 22k5P ’ (2(?4;)2)
E Bowar || ) P Pk SuR Remaa o M NedumDerse  10-30 Fim 2550 @49
B Buldozer »— =Water inflow U Und.isturbed Sample Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W= Liquid Limit VD Very Dense 50-100 | VSt  VeryStiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 519470.0 Elevation: 35.75 Started: 02/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7800260.0 Datum: AHD Finished: 02/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation:  155°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
c 2
. >0
3 5 |8 = lEle 53 Material Description g 25 BE )
3 EE: § Samples E’ £ E} :‘5’ S E| SOIL TYPE: Plasticity or Particle C'}Jharacteristics, Colour, ‘3 % ?, & EE a Oﬁfld &?St Data
=| ¢ |58 g | 2|a |84 Secondary and Minor Components S 22| P=s er Observations
5 |8~ a © ]
a |O © Cg
| 5 101520
Il TOPSOIL: CLAYEY SAND: fine grained, grey-pale brown; {0 T T TOPSOIL
} } LT with some rootlets. Lo } } } } ]
| r — P h
| 35.5 ...~ SC D-M ]
\ - T 1
| - il ]
\ Ot L
g 8 05 == Sandy CLAY: low to medium plasticity, grey-pale brown, fine : } } RESIDUAL SOIL
€ L |7 to medium grained sand; with some rootlets. i
§ D — 11 | |0.60: PP > 600, >600,
: g | - — | | | |>600kPa ]
3 304 [ I
L — || |
I P | | |
=~ M| H [
10 sl ...rootlets disappearing. } 1.00: PP > 600, >600,
| I >600 kPa |
- — D 1.11: DCP refusal
34.5 I [T
i I } } } } 1.30: PP > 600, >600, i
panY ROCK: GRANODIORITE: Moderately to highly weathered, D | VD >600 kPa
Il \medium to high strength, grey-pale brown. / I T T T NWEATHERED ROCK
LET r1.5 Hole Terminated at 1.40 m Lo -
[T Refusal L
[T r L T
[T | L i
[T 34.04 L
[T o L 7
[T L
[T r L T
[T L
1] 20 BEN
[T = L E
[T L
[T B L ’
I 857 RN |
[T L
[T - L R
[T L
T 25 RN N
[T L L |
[T L
[T B L 1
[T 33.07 L
[T i L i
[T L . |
[T L
[T r3.0 L m
[T | L |
[T L
[T - L g
[T 325 L
[T B L T
[T L L |
[T L
[T 3.5 L —
[T L
[T i L ]
[T L L |
[T 32.0 L
[T r L 1
[T L
[T i L ]
LIl [
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Ct‘g“:;a”Ex'S""Q N%;Z‘Sgatgce z  Water lvel D Disturbed Sample  HP Hand Penetrometer D=Dry \ZL \L/:ys:m 2::0 :s :Z:’ ot :21 .2 zksp ’ (2(?4;)2)
E Bowar || ) P Pk SuR Remaa o MD MedumDerse  10-30 | FFm 2550 @49
B Buldozer »— =Water inflow U Und.isturbed Sample Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W= Liquid Limit VD Very Dense 50-100 | VSt  VeryStiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 518841.0 Elevation: 35.62 Started: 02/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7801109.0 Datum: AHD Finished: 02/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 202°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
& = ] 5%
Bl § |8 Tl El2,[8s Material Description 2 lge BE )
3 T |2¢| samples | = | £ | 88 |2 €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 3 |29 & 3E Field Test Data
= €3 - o S J g 5 N s |22 058 & Other Observations
= 2 (33 xlg|o %) Secondary and Minor Components s |53 =]
[} 2 = ©
o |O o O7g
| 5 101520
Il iy TOPSOIL: CLAY: medium to high plasticity, dark brown; with F I | TOPSOIL
I L | some fine to medium grained sand; with some rootlets; trace | i
I 3557 — g}: of fine sub-angular to angular gravel. \
Il S \ 1
I N st \
[ D — CLAY: low to medium plasticity, dark brown; with some fine | [ ALLUVIUM
[ L I %I to medium grained sand; with some rootlets. | |
Il I F \
0.5 I——=
I - — Sandy CLAY: low plasticity; grey-dark brown, fine to medium ' [RESIDUAL SOIL
L L I grained; trace of fine grained sub-angular to angular ‘ ]
[l B 35.07 |— granodiorite gravel. ‘
I L i | |0.85: PP =150, 150, 180 |
N i | kPa
Il T — \ )
[l T i \ ]
] R St |: | 1 0.90: PP =100, 110, 120
I 1.0 — - |KPa s
I P ...becoming low plasticty clay, pale brown; no gravels present B ‘
Il 3454 ] from 1.0m. ::1 | | i
I L b | i
| - —] e
- — e Il L n
i —— | |veii] 1.30: PP =300, 330, 340
’_‘ ‘ | - — :] - ‘ ‘ ] kPa ]
I3 |— 111 ]1.40: DCP refusal
g T LT |
Il 8 |— ...becoming low to medium plasticity, pale brown mottled ]
z ‘ E‘E 340t | — brown from 1.5m. M [ ]
I = I Sy vst | |11 |
[ D N ...colour changing to pale brown mottled grey and pink, fine to [T
\ LT oL | coarse grained sand from 1.7m. . E
\ e ot N
| N RN I
P — A |
/] [ S— ...becoming low plasticity, grey-pale brown, fine to medium ||| [ |2.00:PP=520,550,570
st —| grained sand from 2.0m. [ ||| |kPa i
) E— [T
N [T )
L —] [T ]
I | | || |230:PP>600,>600,
i — [ >600 kPa ]
I LT |
D B it ...becoming low plasticity, pale grey, fine grained sand from 111 | 2.50: PP > 600, >600,
o4 | Zom. " } } } } 7000 KPa i
SR Sp— N .
N N |
p— N
I e LT |
I | || | |290:PP=420,430,450
30 ] REREEY =
T— 3.00: PP =400, 430, 450
I i LT [kPa ]
32.57 - 1|1 [3.10: PP = 400, 420, 430
v e L L |kPa
R Hole Terminated at 3.20 m [
il - Refusal RN 1
[11] L [T ]
[11] [T
[11] 3.5 [T —
[11] [T
[11] 320 [T ]
[11] L [T ]
[11] [T
[11] r [T 1
[11] i [T |
[11] [T
LIl [
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Ctlg::;a\/Exisling N%;Z‘Sgatgce z Water level D Disturbed Sample  HP Hand Penetrometer D=Dry \IfL \L/:ys:m 2.:0 :s :Z;ty . :21 22k5Pa {2(?4;)2)
= VVater level - -
V. (during test piti B Bulk Sample HV Hand Vane Shear —Moi
EH E;acslzsgBucket refusal (Qurng testpting) SPT SPT Sample (P: Peak Su R: Residual Su) \’)nvzmtsl MD  Medium Dense 10-30 Firm 25-50 {4-8}
B Buldozer »— = Water inflow U Undisturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.



JACOBS 3.01.3 LIB.GLB Log JACOBS AU TEST PIT LOG WITH DCP IH175200-HAUGHTON PIPELINE STAGE 2 - FIELD INVESTIGATION.GPJ <<DrawingFile>> 30/05/2019 11:35 8.30.003 Datgel Lab and In Situ Tool - DGD | Lib: Jacobs 3.01.2 2017-03-09 Prj: Jacobs 3.00.0 2016-07-17

JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 518115.0 Elevation: 35.01 Started: 07/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7801316.0 Datum: AHD Finished: 07/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 266°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
c 2
. >0
3 5 |8 = lEle 53 Material Description g 25 BE )
3 s §§ Samples E’ £ E} :‘5’ S E| SOIL TYPE: Plasticity or Particle C'}Jharacteristics, Colour, ‘3 % ?, & EE a OFfld Test Data
=| ¢ |58 g | 2|a |84 Secondary and Minor Components S 22| P=s ther Observations
5 |8~ a © ]
a |O o o&>
5 10 15 20
Il ] iy TOPSOIL: CLAY: low to medium plasticty, grey mottied [T T T | TOPSOIL
} } L |7 —]cL.| brown;with some rootlets; trace of fine grained sand. ol } } } } 4
I
y T — RN 1
N L E CLAY: low to medium plasticty, grey mottled brown; trace of L1 TALLOVIOM ]
Il I fine grained sand; trace of rootlets. VSt .
} } - D i E PV L } } } } 0.40: PP = 240, 260, 300 |
o L - kPa _
[l & 345405[— — C i R
I g L st [l 1
z R — M ]I 11| 0.60: PP =120, 150, 180
I 3 L == , — I
I - — Sandy CLAY:low to medium plasticity, grey mottled orange, - | | | RESIDUAL SOIL
N L I %I fine to medium grained sand. vst [ | _ _ ]
) - | S 0.80: PP =210, 220, 250
[ | I HlL L | kPa
é/VV \ Eaal CLAYEY SAND: medium to coarse grained, pale pink mp |:ial{ | | | WEATHERED ROCK
| 340+1.0[ == mottled white, low plasticity clay. pR -]
7‘ L -] sc 1.05: DCP refusal |
il =
SRR | | | | | CEMENTED i
99 ...becoming highly cemeted material from 1.25m. L [MATERIAL
[N Hole Terminated at 1.30 m [
[11] i Refusal [T i
I 435115 N ]
[11] [T
[11] 3 [T 1
[11] | [T ]
[11] [T
[11] - [T .
[11] [T
[11] r [T )
[11] oo [T |
L1 i Lol
[11] - [T g
[11] [T
[11] i [T )
[11] L [T ]
[11] [T
[11] 3 [T 1
[11] [T
L1 32525 Lol 7
[11] L [T ]
[11] [T
[11] r [T 1
[11] [T
[11] i [T 1
[11] L L i
[11] [T
[11] 32043.0 [T -
[11] | [T i
[11] [T
[11] L [T R
[11] [T
[11] i [T )
[11] L [T ]
[11] [T
[11] 315-43.5 [T —
[11] [T
[11] i [T )
[T L [T ]
[11] [T
[11] r [T 1
[11] [T
[11] i [T i
LIl [
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Cl;l;lséaI/Exisling No resistatnce z D Disturbed Sample  HP Hand Penetrometer D=Dry \(L \L/ery Loose 2:0 :S :Z;ty ot :21 22k5P ’ (2(3;)2)
ranging to = Water level = = 00se - -
E Bowar || ) P Pk SuR Remaa o M NedumDerse  10-30 Fim 2550 @49
B Buldozer »— =Water inflow U Und.isturbed Sample Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W= Liquid Limit VD Very Dense 50-100 | VSt  VeryStiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 517621.0 Elevation: 36.13 Started: 07/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7801412.0 Datum: AHD Finished: 07/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 288°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
c 2
. >0
3 5 |8 = lEle 53 Material Description g 25 BE )
3 EE: § Samples E’ £ E} :‘5’ S E| SOIL TYPE: Plasticity or Particle C'}Jharacteristics, Colour, ‘3 % ?, & EE a OF'Eld Test Data
=| ¢ |58 g | 2|a |84 Secondary and Minor Components S 22| P=s ther Observations
5 |8~ a © ]
a |O o C%g
©
5 10 15 20
Il TOPSOIL: CLAYEY SAND: fine to medium grained, pale L [T T T TOoPSOIL
I I brown, low plasticity clay; with some rootlets. Lo i
I ] 36.07 Lol sc =
Il B - ot L 1
(R L DM e
I 5 D CLAYEY SAND: fine to medium grained, pale brown, low i ST [ALLUVIUM
[ 3 L plasticity clay; trace of rootlets. (. i
e [ g L sC [
= V0 3 F0.5( 1] =
Il L ] L
I D 355 ] Sandy CLAY: low plasticity, grey-brown, fine to medium ||| | RESIDUAL SOIL
| L I—— grained sand. L | | |0.60: PP >600, >600, >600 ]
‘ I . M 5‘ } } EXTREVELY ]
P ...colour changing to grey-brown mottled orange; trace of fine WEATHERED ROCK
A to medium grained sub-angular to subrounded gravel from 1 1 0.80: PP >600, >600, >600 -
— 0.8m. kPa
NN r1.0 Hole Terminated at 0.95 m Il gfusr;clijncp hammer double
} } } } ot Refusal } } 0.90: PP >600, >600, 600
I 1 | |kPe ]
[T [
[T - [ b
[T [
[T i [ ]
[T L1.5 [ ]
[T [
[T r [ ]
I # N |
[T [
[T = [ E
[T [
[T r [ ]
[T [
I 20 ]
[T = [ E
I 3407 | |
[T B [ ]
[T L [ i
[T [
[T - [ R
[T [
L1 25 || 7
[T L [ i
[T 3357 [
[T B [ ]
[T [
[T i [ i
[T L [ i
[T [
[T r3.0 [ 1
[T | [ i
[T 33.0 [
[T - [ R
[T [
[T r [ ]
[T L [ i
[T [
[T 3.5 [ —
[T [
[ 3254 [ 1
[T L [ |
[T [
[T - [ b
[T [
[T i [ ]
LIl L
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Ct‘g“:;a”Ex'S""Q N%;Z‘Sgatgce z  Water lvel D Disturbed Sample  HP Hand Penetrometer D=Dry \ZL \L/:ys:m 2::0 :s :Z:’ ot :21 .2 zksp ’ (2(?4;)2)
E Bowar || ) P Pk SuR Remaa o M NedumDerse  10-30 Fim 2550 @49
B Buldozer »— =Water inflow U Und.isturbed Sample Wp = Plastic Limit D Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W= Liquid Limit VD Very Dense 50-100 | VSt  VeryStiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 515032.0 Elevation: 35.68 Started: 08/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7801363.0 Datum: AHD Finished: 08/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 278°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
5 = 5 5%
3 S (5w = | E|lg &3 Material Description 2 lgs )
= » £ g 2
£ s '§ Q| samples | S | £ é :‘5’ % E SOIL TYPE: Plasticity or Particle Characteristics, Colour, 2 @ ° A Oﬁf;? gﬁi?[fﬁons
=| 2 |38 Z|g|lo |84 Secondary and Minor Components 2 |52
£ |& o o2
Il T TOPSOIL: Sandy CLAY: low plasticity, grey-pale brown, fine TOPSOIL
I L to medium grained sand; with some rootlets. |
} } o st |
I N
Il sl CLAYEY SAND: fine to medium grained, brown mottled MD | ALLUVIUM
I - - orange, low plasticity clay; with some rootlets. e ]
. e
I = F0.5[ , . . -
Ll E - —{sc| ...becoming fine to coarse grained, red-brown, low plasticty
3 - — clay; with some fine to coarse sub-angular to sub-rounded D 0.58: DCP refusal ]
z [ & D o gravel; with some sub-angular to sub-rounded cobbles from M o
] 3504 - 0.5m. .
s ;
Il Pt
H R iy Sandy CLAY: low, grey mottled orange, fine to coarse RESIDUAL SOIL
[ L I grained sand; trace of fine to medium grained sub-angular to 0.80: PP =340, 400, 440 i
I D |— sub-rounded gravel. kPa
I 1.0 [ =
I D [~ _{cL| ...colourchanging to pale brown mottled grey and orange, fine Va‘ - 1.00: PP =300, 340, 360
Il L | to medium grained sand. kPa ]
| a5 |[—
— 1.20: PP = 350, 380, 400
99 — ...becoming highly cemented from 1.3m. kPa
1K Hole Terminated at 1.30 CEMENTED
i ole Terminated at 1.30 m MATERIAL Z
R Refusal
T L1 5 i
[11]
[11] 3 1
FET 3404 |
[11]
[11] - i
[11]
[11] r )
[11]
_2. —
I 0
[11] - g
I 335 i
[11]
[11] L ]
[11]
[11] 3 1
[11]
L1 25 7
[11] L ]
I 550
[11] al 1
I i |
[11]
[11] L ]
[11]
[11] r3.0 .
] | 1
[11]
[11] 3251 R
[11]
[11] i )
[11] L ]
[11]
[11] 3.5 —
[11]
[11] i )
[11] 320 ]
[11]
[11] r 1
I i |
[11]
L]
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Ctl;l:;al/Exisling N%;Z‘Sgatgce z Water level D Disturbed Sample  HP Hand Penetrometer D=Dry \ZL \L/:ys:m 2.:0 :S :Z;ty Sot :21 sz: ¢ {2(?4)2 )
= VVater level - -
V. (during test piti B Bulk Sample HV Hand Vane Shear —Moi
E Brcavator refusel (WGP o SpTsampe (P Peak SuR: Resicual ) = o MD MedumDense  10-30 | F Fim 2-50 {49
BH Backhoe Bucket W= Wet
B Buldozer »— = Water inflow U Undisturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 514577.0 Elevation: 35.39 Started: 08/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7801397.0 Datum: AHD Finished: 08/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 284°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
2>
o S >a
— o o c
3 5 |8 = E|lg [Rs Material Description 2|8 BE )
= » £ g 2
5| 8 '§ § Samples | = | £ s 2 % €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 2 b & §§ E s Oﬁf;? gﬁi?[fﬁons
= 2 (33 zlg|a” |ga Secondary and Minor Components 2 |52 ee
g |8 o Sg
4
5 10 15 20
Il i TOPSOIL: CLAY: low to medium plasticity, pale brown; with b T T TOPSOIL
Il L %LI some rootlets: trace of fine grained sand. S ]
Il iy |
] } } T CLAY: low to medium plasticity, brown-grey: with some fine D-M ::‘1 : ; } } ALLUVIUM
N - R to medium grained sand; with some rootlets. Vst i : 111 {030 PP = 320 340. 400
Il 3501  [— — Ll | |kPa i
Il |— W
]! D 105 — 27 | 0.50: PP = >600, >600, ]
| L= M 40 | >600 kPa |
\ — [l 0.60: DCP refusal
I3 L — — [T .
[ g — | %LI ...colour changing to dark grey brown mottled orange from o 067(?0 ES =>600, >600,
H - — > a
| g - ] 0.7m. RN |
& _‘ u 345 | =/ [T i
[l 2 — || | | |0.90: PP =>600, >600,
\ 1.0 — | 1] | |>B00kPa s
\ — [T
| = Fl 0 | 1.40: PP = >600, 600, 1
‘ L | || | |>600kPa i
\ | D-M [T
- —= [T
E— Sandy CLAY: low plasticty, pale brown mottled orange grey R RESIDUAL SOIL
34.04 I and black, fine to coarse grained sand (minor coarse fraction). 1.30: PP =>600, >600, ]
— 111 >600 kPa
I el RN _
D — [ [ [ | |1.40: PP =520 (Friable),
I e~ | || | |>B00,>600kPa .
L — [ 111 | 1.65: PP = >600, >600, |
7 — ...becoming highly cemented from 1.75m. | | | | |>600kPa
] R - | | | | \CEMENTED
o Hole Terminated at 1.75 m D MATERIAL 7
LT 85T Rl RN 1
[11] L [T |
I 20 BER
[11] - [T g
[11] [T
[11] i [T )
[11] L [T ]
[11] [T
[11] 330+ [T 1
[11] [T
L1 25 Lol 7
[11] L [T ]
[11] [T
[11] r [T 1
[11] | [T |
[11] [T
[T 325 [T i
[11] [T
[11] r3.0 [T .
[11] | [T i
[11] [T
[11] L [T R
[11] [T
[11] i [T )
1] 3201 L] ]
[11] [T
[11] 3.5 [T —
[11] [T
[11] i [T )
[11] L [T ]
[11] [T
[11] r [T 1
[11] [T
3151 i
[11] [T
LIl [
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Natural/Existing No resistance D Distubed Sample  HP Hand Penetrometer b0, VL VeryLoose 0-4 Vs Very Soft <12kPa {0-2}
cutting rangingto | \/ = Waterlevel =Dry L Loose 4-10 S Soft 12-25 {24}
V. (during test pitt B Bulk Sample HV Hand Vane Shear —Moi
EH E;acslzsgBucket refusl (dung estipting SPT SPT Sample (P: Peak Su R: Residual Su) \’)nvzmtsl MD  Medium Dense 10-30 Firm 25-50 {4-8}
B Buldozer »— = Water inflow U Undisturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 513823.0 Elevation: 35.56 Started: 08/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7801830.0 Datum: AHD Finished: 08/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 313°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
2
o S >a
= .o o c
B 5 |8, |l E|l¢e _|8s Material Description 2 lgs BE )
= » £ g 2
3 § |3¢| samples | = | £ s & |2 €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 2 35| & 3E A OF'Eld Test Data
z €3 a | @ @ > h S |22 058 ther Observations
= 2 (33 xlg|o %) Secondary and Minor Components s |53 =]
£ |& o o2
5 10 15 20
Il 3554 ] TOPSOIL: Sandy CLAY: low plasticity, grey pale brown, fine L T TOPSOIL
I ol N el grained sand; with some rootlets. e A |
I i vt
Il S S i . h
7k I Silty CLAY: low plasticity, pale brown mottled orange and ! : ‘ “ | [ALLOVIUM ]
‘ | white; low liquid limit silt; with some fine grained sand; trace of L]
| ool rootlets. e i
‘ D R i [ 0.40: PP > 600, >600,
a5 F0.5 s — T 865%0 E%ap refusal n
[l e 35.01 — X [ o
i T [ | 0.60: PP > 600, >600, i
z I'| @ S ey D-M [ >600 kPa R
[ 2 < 7 [
| = ==L . .norootlets present from 0.8m. CH R 0.80: PP > 600, >600, i
\ L X T [ >600 kPa i
\ | [
\ F1.0 [ x—_—] I ; |
| as{ | 111 | 2500 e 800- >800,
‘ D B — | ...colour changing to pale grey mottled white from 1.1m. I CEMENTED
| | [ MATERIAL i
D [
T } } 1.30: PP > 600, >600, 1
ans i— ...becoming highly cemented from 1.4m. — >600 kPa
ERN Hole Terminated at 1.40 m |
r1.5 Refusal .
[T 34.0 [
[T r [ ]
[T | [ i
[T [
[T = [ E
[T [
[T r [ ]
N - ! :
[T S [ E
[T [
[T B [ ]
[T L [ i
[T [
[T - [ R
[T [
L1 25 || 7
LT 3309 |1 |
[T [
[T B [ ]
[T | [ ]
[T [
[T L [ i
[T [
[T r3.0 [ 1
[T 3259 [ i
[T [
[T - [ R
[T [
[T r [ ]
[T L [ i
[T [
[T 3.5 [ —
[11] 32,0 [
[T i [ ]
[T L [ |
[T [
[T - [ b
[T | [ |
[T [
LIl L
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Ctl;l:;al/Exisling N%;Z‘Sgatgce z Water level D Disturbed Sample  HP Hand Penetrometer D=Dry \ZL \L/:ys:m 2.:0 :S :Z;ty Sot :21 sz: ¢ {2(?4)2 )
= VVater level - -
V. (during test piti B Bulk Sample HV Hand Vane Shear —Moi
T (ISP ot Sproampe  (P:Peaksu R Resual ) o M NedumDerse  10-30 Fim 2550 @49
B Buldozer »— = Water inflow U Undisturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 512551.0 Elevation: 33.87 Started: 08/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7802854.0 Datum: AHD Finished: 08/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation:  30°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
5 = 5 5%
Bl § |8 Tl El2,[8s Material Description 2 lge BE )
3 T |3c| samples | = | = s & |2 €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 3 |29 & 3E A OF'Eld Test Data
z €3 a | @ @ > h S |22 058 ther Observations
= 2 (33 xlg|o %) Secondary and Minor Components s |53 =]
£ |& o o2
510 15 20
I - TOPSOIL: CLAY: low to medium plasticity, dark brown-black; :] T T TOPSOIL
[ L | with some fine to medium grained sand; with some rootlets. [
Il iy L
Il r I L
- — |CL-
Il | I o] |
Il I L
Il 3854 | — — [T
Il I— B IR
F0.5 F——= :
H E— CLAY: medium to high plasticity, dark brown-grey; with some : T TACCOvViOM
M L I rootlets; trace of fine grained sand. SIR
H D — « | 1 |0.60:PP =130, 140, 190
Il - |— L || | kPa
Il — B
Il B |— — it o (O
| 8o [— .
] — — el | 0.90: PP =220, 280, 310
I F1.0[— L] kPe N
o R iy P I
X G 0 1 [1.10: PP =240, 290, 350
I I iR | | kPa
I |— ...with some fine to medium grained sand from 1.2m. |
L — L
i —— ] 11,300 PP =290, 310, 350
N s254 [T vsi ] | (friable) kPa
Il | T 1.40: DCP refusal
Il L I— L
I K 151 —| [ 1.50: PP =280, 290, 300
5 E—
g S S |11 ] |*Pe
z ’\ \ - | S— M L
I 3 E— Sandy CLAY: medium to high plasticity, dark grey, fine to [ || | |1.70: PP =290, 310, 340
| A medium grained sand; trace of rootlets. [ ]| [kPa
I S P i P RN
L I 111 ] 1.90: PP = 260, 280, 310
I Lo o —1 _ : 111 |kPa
Il E— Sandy CLAY: low plasticity, grey mottled orange-brown; fine | ||| | RESIDUAL SOIL
I - I— to medium grained sand. [ .
X D pE— BER 2.10: PP = 410 (friable),
L —— 480, 520 kPa
Il i H L
Il R S— L
I I | | || |230:PP=2380,400, 450
I R S S | 1] | |kPa
Il 25 ~:A7 L ]
‘ ' CLAYEY SAND: fine to coarse grained, brown-grey, low P
\ L plasticity clay; with some fine grained, sub-rounded gravel. L
\ D L
ol B L
\ L
\ i L
D - VD
\ 3104 L
\ sc L
\ r3.0 L m
\ | L
\ L
Al - —
\ ...becoming fine to medium grained, grey-pale brown; no [
| - gravel present from 3.2m. D RN
\ 30.5 Ll
[T Hole Terminated at 3.40 m L
[ 35 Machine Limit o _
[T L
[T i L
[T L L
[T L
[T r L
[T 30.0 L
[T i L
LIl [
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Ctl;l:;al/Exisling N%;Z‘Sgatgce z Water level D Disturbed Sample  HP Hand Penetrometer D=Dry \IfL \L/:ys:m 2.:0 :s :Z;ty . :21 22k5Pa {2(?4;)2)
= VVater level - -
V. (during test piti B Bulk Sample HV Hand Vane Shear —Moi
EH E;acslzsgBucket refusal (Qurng testpting) SPT S?T Sample (P: Peak Su R: Residual Su) \’)nvzmtsl MD  Medium Dense 10-30 Fi|rm 25-50 {4-8}
B Buldozer »— = Water inflow u Und.lsturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 511286.0 Elevation: 33.76 Started: 08/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7804595.0 Datum: AHD Finished: 08/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 333°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
2>
o S >a
— o o c
B 5 |8, |l E|l¢e _|8s Material Description 2 lgs BE )
= » £ g 2
5| 8 '§ o samples | < | £ é 2 % E SOIL TYPE: Plasticity or Particle Characteristics, Colour, 2 b & §§ E s Oﬁf;? gﬁi?[fﬁons
= 2 (33 T | 2|6 |8a Secondary and Minor Components 2 |52 ee
£ |& o o2
510 15 20
Il X TOPSOIL: CLAYEY SAND: fine grained, pink-pale brown, r T TOPSOIL
Il L X low plasticity clay; with some rootlets. L i
Il x ool sc [T
Il r X [T 1
I 351 |x RN
Il X CLAYEY SAND: fine grained, pink-pale brown, low plasticity o-ml L [T T [ALLUVIUM
[ L X clay; with some low liquid limit silt; trace of rootlets. [ |
Il b x [
1] = 0.5 x-1 8C } | —
3 :
I & L \ |
g X \
@ A e B SR ! 7
| 2 33.04 CLAYEY GRAVEL: fine to medium grained, sub-rounded to ‘
| TR © rounded gravel, low plasticity clay; orange-brown mottled red; | ]
‘ D o o| gc | with some fine to coarse grained sand. |
L ° |
| oo |
n F1.0 ——
| E— Sandy CLAY: low to medium plasticity, grey mottied brown, M RESIDUAL SOIL
| - DR fine to coarse grained sand. RN 1.07: DCP refusal ]
D | 1.10: PP > 600, > 600, >
| e |l |e00kpa ]
= o
W I— ...colour changing to brown mottled orange and grey from R ;gooi(gp > 600, > 600, >
——— 1.3m. a
Tt \...becoming highly cemented from 1.4m. / T R/iif'l)':E%IIEAALENTED l
} } } } r1.5 Hole Terminated at 1.40 m } } } }
Refusal
[11] 3 [T 1
[11] | [T ]
[11] [T
32.0
[11] - [T .
[11] [T
[11] r [T )
[11] [T
_2. —
I 0 BER
[11] - [T g
[11] [T
[11] i [T )
[11] 3151 [T ]
[11] [T
[11] 3 [T 1
[11] [T
L1 25 Lol 7
[11] L [T ]
[11] [T
[11] r [T 1
[11] 3104 [T |
[11] [T
[11] L L i
[11] [T
[11] r3.0 [T .
[11] | [T i
[11] [T
[11] L [T R
[11] 30.5 [T
[11] i [T )
[11] L [T ]
[11] [T
[11] 3.5 [T —
[11] [T
[11] i [T )
[11] L [T ]
11 300 L1l
[11] r [T 1
[11] i [T |
[11] [T
LIl [
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N NaturallExisting No resistance D Disturbed Sample HP Hand Penetrometer D=D VL VeryLoose 0-4 v Very Soft <12kPa {0-2)
cutting rangingto | N/ =Waterlevel =Dry L Loose 4-10 S Soft 12-25 {24}
V. (during test pitt B Bulk Sample HV Hand Vane Shear —Moi
EH E;acslzsgBucket refusal (Qurng testpting) SPT SPT Sample (P: Peak Su R: Residual Su) \’)nvzmtsl MD  Medium Dense 10-30 Firm 25-50 {4-8}
B Buldozer »— = Water inflow u Und.isturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 511112.0 Elevation: 34.02 Started: 09/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7805040.0 Datum: AHD Finished: 09/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 8°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
5 = 5 5%
3 S |& =l El2 |53 Material Description 2|8 )
= » £ g 2
E s |3 § Samples | = | £ ﬁ} :‘5’ 2 €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 2 |29 A OF'Eld Test Data
= €3 o o @ S| N 5 |22 ther Observations
= 2 (33 xlg|o @ O Secondary and Minor Components s |5%
¢ |0 3] sE
i
Il 34.07 ] TOPSOIL: Sandy CLAY: low plasticity, grey brown, fine to B TOPSOIL
Il L |7 — "1 cL| medium grained sand; with some rootlets. M | vst [ i
X — -
} } i gi ] Sandy CLAY: low plasticity, pink pale brown, fine grained ::‘i : ALLUVIUM
BE L Lo sand; with some rootlets. i : i
Mk I o |
L el o - vstol |
@ } } Lf-oJ 33505 T fcL D-MI"y ; ; ; | 0.50: DCP refusal N
z P
11 T L i
\ N N L .
\ — L
| D = — "] cL.| Silty CLAY: low to medium plasticity, brown mottled orange, I 1| RESIDUAL SOIL
| L || c1 | low liquid limit silt; with some fine to coarse grained (minor fine M H Ll 0.80: PP >600, >600, >600
/}/% — grained content); trace of rootlets. 5 [ 111 |kPa
4 ot ROCK: GRANODIORITE: slightly to moderately weathered, ——— /
[11] medium to high strength, grey-brown. / ||| | \WEATHERED ROCK |
LET Hole Terminated at 1.00 m . l1<|;~(’)0: PP >600, >600, >600
[T L Refusal L a i
[T L
[T 3 L 1
[T i L |
[T L
11 15 L1l _
L1 3257 LT
[T r L 1
[T | L ]
[T L
[T - L .
[T L
[T 3 L 1
[T L
1] 320720 BEN 1
[T - L .
[T L
[T i L )
[T L [T ]
[T L
[T - L 8
[T L
[T 315425 L N
[T L L ]
[T L
[T r L 1
[T | L |
[T L
[T L L i
[T L
[T 3104 3.0 L —
[T | L ]
[T L
[T - L .
[T L
[T i L )
[T L L ]
[T L
il 305435 RN .
[T L
[T i L )
[T L [T ]
[T L
[T 3 L 1
[T i L |
[T L
LIl [
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Ctl;l:;al/Exisling N%;Z‘Sgatgce z Water level D Disturbed Sample  HP Hand Penetrometer D=Dry \IfL \L/:ys:m 2.:0 :s :Z;ty . :21 22k5Pa {2(?4;)2)
= VVater level - -
V. (during test piti B Bulk Sample HV Hand Vane Shear —Moi
EH E;acslzsgBucket refusal (Qurng testpting) SPT SPT Sample (P: Peak Su R: Residual Su) \’)nvzmtsl MD  Medium Dense 10-30 Firm 25-50 {4-8}
B Buldozer »— = Water inflow u Und.isturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 511390.0 Elevation: 39.37 Started: 09/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7806475.0 Datum: AHD Finished: 09/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 16°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
2>
o S >a
— o o c
B 5 |8, |l E|l¢e _|8s Material Description 2 lgs BE )
= » £ g 2
5| 8 '§ o samples | < | £ é 2 % E SOIL TYPE: Plasticity or Particle Characteristics, Colour, 2 b & §§ E s Oﬁf;? gﬁi?[fﬁons
= 2 |33 2|0 |0 Secondary and Minor Components 2 |52 =41
£ |& o o2
510 15 20
M sl TOPSOIL: CLAYEY SAND: fine to medium grained, I T TOPsOIL
} } L o grey-pale brown, low plasticity clay; with some rootlets. } } } } ]
B ~1sc
Il r — [T 1
Il R [T |
Il Lo [T
I ] 3004 p | CLAYEY SAND: fine to medium grained, pale brown, low [ ||| [ALLUVIUM i
I o plasticity clay; trace of rootlets. ;[\ [
1 R ol |
L RN M |
Il — [T
Il S SR [T R
LA el P [
o Il i - [T )
I 3854 [ [T ]
Il N [T
I F1.0[ , , . . Pl n
I R ...becoming fine to coarse grained sand (minor coarse grained EI
Il L — content), colour changed to pale brown mottled orange; no - NEE ]
X = rootlets present from 1.0m. MD -” | ]
I i s CLAYEY SAND: fine to coarse grained, grey mottled orange, Fik RESIDUAL SOIL
| L o low plasticity clay; with some fine grained, sub-angular to Tk e . ]
Ll D [ sub-rounded granodiorite gravel. M i i i | 1.30: DCP refusal
38.0 sc D - VD |
Il Lo [T
Il L - I [T
#F 1.5 7| M b | | | | |1.50: Waterinflow through
i ROCK: GRANODIORITE: slightly to moderately weathered, Vb . |easternwalloftestpit
R medium to high strength, grey-brown. / BER
[ r Hole Terminated at 1.60 m [ T
1] i Refusal BEN 1
T 375 L1
[11] r [T )
[11] [T
_2. —
I 0 BER
[11] - [T g
[11] [T
[11] i [T )
[11] L [T ]
[11] [T
37.0
[11] 3 [T 1
[11] [T
L1 25 Lol 7
[11] L [T ]
[11] [T
[11] r [T 1
[11] | [T |
[11] [T
[11] 3651 [T i
[11] [T
[11] r3.0 [T .
[11] | [T i
[11] [T
[11] L [T R
[11] [T
[11] i [T )
[11] 360 [T ]
[11] [T
[11] 3.5 [T —
[11] [T
[11] i [T )
[11] L [T ]
[11] [T
[11] r [T 1
[11] 3554 [T |
[11] [T
LIl [
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Natural/Existing No resistance D Distubed Sample  HP Hand Penetrometer b0, VL VeryLoose 0-4 Vs Very Soft <12kPa {0-2}
cutting rangingto | N/ =Waterlevel =Dry L Loose 4-10 S Soft 12-25 {24}
V. (during test pitt B Bulk Sample HV Hand Vane Shear —Moi
EH E;acslzsgBucket refusl (dung estipting SPT SPT Sample (P: Peak Su R: Residual Su) \’)nvzmtsl MD  Medium Dense 10-30 F Firm 25-50 {4-8}
B Buldozer »— = Water inflow U Undisturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 510282.0 Elevation: 32.81 Started: 09/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7808472.0 Datum: AHD Finished: 09/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 319°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
2>
o S >a
— o o c
3 5 |8, = | E|lg &3 Material Description 2 lgs )
= » £ g 2
£ s '§ Q| samples | S | £ é :‘5’ % E SOIL TYPE: Plasticity or Particle Characteristics, Colour, 2 @ ° A Oﬁf;? gﬁi?[fﬁons
=| 2 |38 Z|g|lo |84 Secondary and Minor Components 2 |52
g |8 o Sg
4
Il ] TOPSOIL: Sandy CLAY: low plasticity, grey-brown, fine TOPSOIL
I L grained sand; with some rootlets. |
Il | —|cL F
Il ool 1
I N
Il D 3257 E— Sandy CLAY: low plasticity, brown mottled orange and dark ALLUVIUM
[ L | brown, fine grained sand; trace of rootlets. o |
I |— — « %;1;) PP =100, 120, 140
I FO.5 | — ] —
I T |
I I 0.60: PP = 140, 140, 200
| N |— kPa ]
Il E—
} } 3207 i ...colour changing to yellow-brown; no trace of rootlets from EI§0: PP =280, 310, 350
L - .— 0.8m. ke a ]
g - —lcL Vst
g L0 ‘ -
o _
i [l 2 . " |
@ L % -] 1.10: PP = 210, 230, 240
[ = L —] kPa i
Il - —]
Il 3154 [ — | 1
Il - —
} } ] ...colour changed to grey-brown from 1.4m. st ;;‘01 PP =100, 110, 150
F1.5 [ a —
Il - —
} } D i CLAYEY SAND: fine grained sand, grey-brown, low plasticity i
X L clay; trace of fine grained, sub-angular to angular gravel. 1.70: PP = 110. 120. 130 ]
| 104 kPa ’ ‘
X 310 Vet 1.80: PP = 300 (friable),
L sc 320, 340 kPa i
\
/%27‘ _2 0 —
. CEMENTED MATERIAL
L H 2.10: PP >600, >600, >600
L D ...colour changed to grey-brown mottled orange and becoming kPa
444 highly cemented from 2.1m.
RN Hole Terminated at 2.20 m
N 3051 Refusal T
[T - 8
[T
T 25 N
[T L ]
[T
[T r 1
I i |
RN 30.0
[T L ]
[T
[T r3.0 —
I i |
[T
[T - .
[T
[1]] 2951 T
[T L ]
[T
[T 3.5 —
[T
[T i )
[T L ]
[T
[T 29.04 b
il i |
[T
LIl
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Natural/Existing No resistance D Distubed Sample  HP Hand Penetrometer b0, VL VeryLoose 0-4 Vs Very Soft <12kPa {0-2}
cutting ranging to z = Water level, =Dy L  Loose 4-10 S Soft 12-25 {24}
V. (during test pitt B Bulk Sample HV Hand Vane Shear —Moi
T (ISP ot Sproampe  (P:Peaksu R Resual ) o M NedumDerse  10-30 Fim 2550 @49
B Buldozer »— = Water inflow U Undisturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 510062.0 Elevation: 29.71 Started: 09/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7810514.0 Datum: AHD Finished: 09/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 350°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
2
o S >a
— o o c
3 5 |8, = | E|lg &3 Material Description 2 lgs )
= » £ g 2
K S |[37°| samples = | s ﬁ} :‘5’ 2 €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 3 |85 A Oﬁfld gﬁﬂ Dat?
= T [} T % st 3 > S d d Mi C 1t <} g > er servations
2 1323 glo 247 econdary and Minor Components s |5%
g |8 o Sg
i
Il i TOPSOIL: Sandy CLAY: low plasticity, grey-brown, fine 8 TOPSOIL
[l - |~ — | cL | grained sand; with some rootlets. St ,;i ]
Il |— .
] } } 257 -] Sandy CLAY: low plasticity, grey-brown, fine grained sand. 1 : ALLUVIUM
N I e 0.30: PP >600, >600, >600 |
| L —— M i kPa ]
I — — o
N r0.5[— | i 0.50: PP >600, >600, >600 |
Il L [— - kPa i
[l D |~ ...colour changing to brown, fine to coarse grained sand from
Il 2004 — 0.6m. ]
X k - 0 Ego: PP >600, >600, >600
L = I 18 a i
} } - — ...colour changing to grey-brown from 0.8m. 1 : ;
[1] 3 T L 0.90: PP >600, >600, >600 |
| g F1.0 | | | kPa -
‘ 3 I ...becoming low to medium plasticity from 1.0m. I
T S | - — |
@ = |— — Il 1.10: PP >600, >600, >600
= 85+ F — | ol kPa |
| ’ |— —{ ©!'| ...colour changing to pale brown mottled red, fine to medium [
| L —— grained sand from 1.2m. | ]
P 1.30: PP >600, >600, >600
‘ I i I kPa ]
D | [
L1 _ [ ]
15—, D-M || 1.50: PP >600, >600, >600
L —— I kPa |
I N ]
28.07 I—— ...colour changing to pale brown mottled orange and white [ 1.70: PP >600, >600, >600
L R i from 1.7m. [ kPa s
— I CEMENTED MATERIAL
L — | || 1.90: PP >600, >600, >600 |
- — || kPa
F2.0[—— | | —
N |— | 2.10: PP >600, >600, >600 |
|— — ...becoming highly cemented from 2.1m | kPa
Tt 7 7 Hole Terminated at 2.20 m F
FET L Refusal [ ]
[T [
[T - [ R
[T [
L1 25 || 7
[T L [ i
[T [
[11] 27.04 [ 1
[T | [ ]
[T [
[T L [ i
[T [
[T r3.0 [ 1
[T | [ i
[T [
[T 2654 [ R
[T [
[T r [ ]
[T L [ i
[T [
[T 3.5 [ —
[T [
[T i [ ]
[T [
26.0- 1
[T [
[T - [ b
[T | [ |
[T [
LIl L
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Natural/Existing No resistance ! VL Very Loose 0-4 VS Very Soft <12kPa {02}
v | 7 | 5 e 1y oo | weww |5 s waes
E b ™| T o rsamge (P PeakuR: Resdual S o MD MedumDense  10-30 Fim 550 @48
B Buldozer »— = Water inflow U Undisturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.



JACOBS 3.01.3 LIB.GLB Log JACOBS AU TEST PIT LOG WITH DCP IH175200-HAUGHTON PIPELINE STAGE 2 - FIELD INVESTIGATION.GPJ <<DrawingFile>> 30/05/2019 11:36 8.30.003 Datgel Lab and In Situ Tool - DGD | Lib: Jacobs 3.01.2 2017-03-09 Prj: Jacobs 3.00.0 2016-07-17

JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 509646.0 Elevation: 30.15 Started: 10/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7812609.0 Datum: AHD Finished: 10/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation:  349°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
B
o S >a
— o o c
3 5 |8 = E|lg [Rs Material Description 2|8 BE )
= i) £ g 2
3 s |3 § Samples | = | £ s & |2 €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 3 |29 & 3E A OF'Eld Test Data
z €3 a | @ @ > h S |22 058 ther Observations
= 2 (33 xlg|o %) Secondary and Minor Components s |53 =]
¢ |0 3] sE
[z
5 10 15 20
M L] TOPSOIL: CLAYEY SAND: fine to medium grained, pale i T TOPSOIL
Il L o brown, low plasticity clay; with some rootlets. : \ ]
[l 30.0 RN P \
Il B - \ b
Il o |
Il s | R
Il I S— Sandy CLAY: low plasticity, brown; fine to medium grained | | ALLUVIUM ]
I |- sand; with some rootlets. | | 0.40: PP >600, >600, >600
7 | D FO.5 [ — b kPa ]
\ — ]
| 29 5—- - | | 0.60: PP >600, >600, >600 |
| 57 — | | kPa ]
| - —] \
2 R I' | 0.80: PP >600, >600, >600 |
L | | kPa ]
- \
10— } 1.00: PP >600, >600, 600 |
R S— ‘ kPa i
29.0 — ‘
I ...colour changing to dark brown mottled brown from 1.2m. \ ;IfO: PP >600, 600, >600 |
L - | a i
- 7777 ‘ .
P || 1.40: PP >600, >600, >600
o F1.5[— | | kPa ]
e T —] oL ...colour changing to brown from 1.5m. |
3 2845—- — ...becoming low plasticity, orange-brown, fine to medium : } 1.60: PP >600, >600, >600 |
z & - |— grained sand (minor fine grained content); rootlets not present : kPa ]
3 D |— — from 1.6m. }
B - [ 1.80: PP >600, >600, >600 |
I— kPa
L - — | L ]
L0 — L ]
[ ...colour changing to grey-brown speckled black from 2.0m. L %-_901 PP >600, >600, >600
Foo[— L a E
28.0 — [T
r[— 111 | 2.20: PP >600, >600, >600 |
I [ 111 |kPa |
|— — L
I } } } } 2.40: PP >600, >600, >600 |
F25 )] EERE L y
L — L |
2754 [— | || | |260:PP>600,>600,>600
L :7:7 RN kPa |
4 | — L |
D . SAND: fine to coarse grained, pale brown; trace of low liquid .
I L limit silt; trace of fine grained sub-rounded to sub-angular D . i
Il gravel. D - L
Il r3.0 —1 o ||| .
Il | sp b-M L i
[l 27.0 [0
L | o L
| ...with some low plasticity clay from 3.2m. | | || |LIGHTLY CEMENTED
| : MATERIAL ]
\ M P-VOL |||
\ Ll
[T Hole Terminated at 3.40 m L
RN 35 Machine Limit o ]
[T L
[T i L ]
26.5
[T L L i
[T L
[T - L h
[T | L |
[T L
LIl [
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Natural/Existing No resistance . VL VeryLoose 0-4 Vs Very Soft <12kPa {0-2}
v | e, |3 Dl 15 et o T I R O S
E b ™| T o rsamge (P PeakuR: Resdual S o MD MedumDense  10-30 | F Fim 550 @48
B Buldozer »— = Water inflow U Undisturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS

Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 509339.0 Elevation: 30.60 Started: 10/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7814165.0 Datum: AHD Finished: 10/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation:  345°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
B
o S >a
= .o o c
B 5 |8, |l E|l¢e _|8s Material Description 2 lgs BE )
= i) £ g 2
3 § |3¢| samples | = | £ S8 |2 €| SOILTYPE: Plasticity or Particle Characteristics, Colour, 2 35| & 3E A Oﬁfld gﬁﬂ Dat?
s T [} T % jae ﬁ > S d d Mi C 1 o g > a 25 er servations
2 133 |67 |24 econdary and Minor Components 2 |52 =]
£ |& o o2
10 15 20
Il i TOPSOIL: Sandy CLAY: low plasticity, grey-brown, fine to T ] TOPSOIL
Il 054 |- coarse grained sand (minor coarse grained content); with Al 1 ]
| |— —cL| some rootlets. p-m| St- | |
| e e AN 1
Il I S [
Il E— Sandy CLAY: low plasticity, grey-brown, fine to coarse I | [ALLUVIUM
I N grained sand (minor coarse grained content); with some [ i
| |— - rootlets. [
’ L0.5|— ]
H D — ...becoming low to medium plasticity, orange-brown from 0.5m. I | 0.,50: PP >600, 600, >600
} } 3004 [ } } kPa |
I - N |
U | — | 0.70: PP >600, >600, >600
| - | kPa i
‘ P ...colour changing to orange-brown mottled grey-brown from ||
L - 0.8m. ]
| — - M | | |0.90: PP >600, >600, >600
\ F1.0 |- — || kPa .
\ - — [
[ 2951+ — . | . _ 1
- ..colour changing to orange-brown speckled dark brown from 1.10: PP = 400, 410, 440
\ L 1.1m. 1| |kPa |
\ - — \
1 B [ 1.30: PP = 500, >600, 540 |
} E | —— kPa i
g - — oL
| 3 s | - | .
T Il & I i1 | 1.50: PP >600, >600, >600
T || 8 200+ | — ) |kPa ]
\ - — 4
‘ I b-M A 2 1 [ 1.70: PP >600, 600, >600 |
| | - — =i | | kPa i
\ | ZiN
B — ] T 1.90: PP >600, >600, >600 |
F2.0[— - || |kPa B
: — | | |2.00: PP >600, >600, >600
2851+ [- | | |kPa .
I | 2.10: PP >600, >600, >600
L | - kPa |
|— - ...colour changed to red-brown speckled dark brown from I
I 2.2m. } } i
i I } } 2.40: PP >600, >600, >600 |
| — kPa ]
251 M I
280+ |—— I .
D - — CLAY: medium plasticity, red-brown speckled dark brown, | | |2.60:PP>600,>600, >600
I i fine to coarse grained sand. | | |KPa i
|— - ...with some medium to coarse grained sand; trace of fine |
- — grained, sub-rounded gravel from 2.7m. ]
il P || ]2.80: PP >600, >600, >600
| - — | | |kPa |
e [
- F3.0|- — } } 3.00: PP >600, >600, >600 |
275 I kPa
[T - Hole Terminated at 3.10 m || }3.01: Test pit becoming too
[T - Refusal || |\tight to dig futher
[T [
[T B [ ]
[T L [ i
[T [
[T 3.5 [ —
[T [
[T 70T [ ]
[T L [ i
[T [
[T - [ h
[T | [ |
[T [
LIl L
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Ctlg::;a\/Exisling N%;Z‘Sgatgce z Water level D Disturbed Sample  HP Hand Penetrometer D=Dry \ZL \L/:ys:m 2. ‘110 :S :Z;ty Sot :21 sz: ¢ {2(?4)2 )
= VVater level - -
V. (during test piti B Bulk Sample HV Hand Vane Shear —Moi
T (ISP ot Sproampe  (P:Peaksu R Resual ) o M NedumDerse  10-30 Fim 2550 @49
B Buldozer »— = Water inflow u Und.isturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 509087.0 Elevation: 29.95 Started: 10/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7815882.0 Datum: AHD Finished: 10/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 8°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
2z
o S >a
— o o c
3 5 |8 =l El2 |53 Material Description 2|8 )
g (S0 E| S 8
£ s '§ § Samples | < | £ ﬁ} :‘5’ % €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 2 @ ° A Oﬁf;? gﬁi?[fﬁons
= 2 |33 Z|g|o 2 &l Secondary and Minor Components 2 |52
¢ |0 3] sE
o
M ] TOPSOIL: Sandy CLAY: low to medium plasticity, grey-pale TOPSOIL
I L | brown, fine to medium grained sand; with some rootlets. i
[l |~ —cL- St-
I - [— D-M| Vst | 7
I Il
I i —
LI I E— CLAY: medium plasticty, grey-brown; with some fine to ALLUVIUM
I 29.5 | medium grained sand; with some rootlets. 0.40: PP >600, >600, >600
Il 0.5 kPa |
I L —]
Il D - — | ... colour changing to brown from 0.6m. 0.60: PP =480, 500, 510
I I S— kPa ]
I - — ]
L T 0.80: PP >600, >600, =
L I 540 kPa i
I 29.0 il M
\ F1.0 ——
| E— Sandy CLAY: medium plasticity, grey-brown mottled dark 1.00: PP >600, >600, >600
| L I brown, fine to coarse grained sand (minor coarse grained kPa ]
‘ |— content); trace of rootlets.
\ D - :
‘ T 1.30: PP = 520, 540
‘ L[ (friable), >600 kPa
} 28.5 I
‘ R 1.50: PP >600, 600, >600
| B L — kPa |
2 p—
|3 I
z Il & — ...trace of fine grained gravel from 1.7m. D-M 1.70: PP = 500, 510
| 3 | — (friable), 520 kPa ]
\ — —
‘ L - — | ]
‘ 2804 [ —| H
F2.0 ——
\ — CLAY: medium plasticity, grey-brown; with some fine to RESIDUAL SOIL
| L | medium grained sand. 2.00: PP =530, 540, >600 i
| D |— kPa
‘ L ]
| [
| I 2.30: PP =510, 520, 540
‘ | | kPa i
| 2754 |
| F25 [ =
| O
\ I— 2.60: PP >600, >600, >600
| | |— kPa
D |— —{ ¢ | ...becoming low to medium plasticity, orange-brown mottled M 2.70: PP =480, 500, 510
| v : r . !
L R grey-brown; with some fine to coarse grained sand (minor (friable) kPa i
} —_— coarse grained content) from 2.7m.
‘ 27 O-- I— 2.90: PP >600, >600, >600
! S0l — kPa i
| - —
| N 3.10: PP >600, >600, >600
| I p— kPa 1
\ i
‘ i — 3.30: PP >600, >600, >600
| R i kPa
| 26.5 - | 3.40: PP >600, >600, >600
Rae 35F—— kPa
1] Hole Terminated at 3.50 m
N - Machine Limit 7
[11] L ]
[11]
[11] 3 1
[11] i |
o 260
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Ctl;l:;al/Exisling N%;Z‘Sgatgce z Water level D Disturbed Sample  HP Hand Penetrometer D=Dry \IfL \L/:ys:m 2. ‘110 :s :Z;ty . :21 22k5Pa {2(?4;)2)
= Vvater level - -
V. (during test piti B Bulk Sample HV Hand Vane Shear —Moi
T (ISP ot Sproampe  (P:Peaksu R Resual ) o WO MedumDerse  f0-® | Fm 2550 @49
B Buldozer »— = Water inflow U Undisturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD VeryDense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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JACOBS Engineering Log - Excavation

Project: Stage 2 Haughton Pipeline Project Page: 10f1
Client: Department of IRDC Location:  see Figure 1 Project No: 1H175200
Contractor:  Markwell Easting: 508429.0 Elevation: 29.10 Started: 10/05/2019
Plant: John Deere 3155kK Backhoe Northing: 7818500.0 Datum: AHD Finished: 10/05/2019
Logged by: MIBW Checked by: RED Grid: MGA94 Zone 55 Inclination:  -90° Orientation: 19°
EXCAVATION INFORMATION MATERIAL SUBSTANCE
& = ] 5%
Bl § |8 Tl El2,[8s Material Description 2 lge BE )
3 T |3c| samples | = | = s & |2 €| SOIL TYPE: Plasticity or Particle Characteristics, Colour, 2 35| & 3E A OFfld &?St Data
= 3 3 o i a > ; S |23 058 ther Observations
2 34 xlg|o %) Secondary and Minor Components s |53 =]
£ |& o o2
F iy TOPSOIL: CLAY: medium plasticity, grey-brown; with some TOPSOIL
1] 2004+ T fine to medium grained sand; with some rootlets. i
[1] =] c
1] r I— h
[ |~
79| - P——
Il D E— Sandy CLAY: medium plasticity, grey-brown mottled orange, ALLUVIUM
I - I— coarse grained sand (minor coarse grained content); with
I |— — some rootlets. 0.40: PP =30, 40, 40 kPa
Il FO.5 [~ — ]
H 2851 A:A:
I D R ...colour changing to grey mottled pale brown; trace of rootlets 0.60: PP =120, 140, 150
I LT from 0.6m. kPa i
Il ]
Il B - — T
[l I S—
| I 0.90: PP =90, 110, 140
I F1.0}- —| kPa .
Il —
ol 280+ — ) )
D i ...colour changing to grey-brown, fine to corase grained sand; RESIDUAL SOIL
I L | trace of fine grained, sub-rounded gravel from 1.1m.
I I 1.20: PP = 240, 280, 290
Il - M kPa ]
! D L — ...colour changing to pale brown speckled black, fine to
‘ ] medium grained sand from 1.35m. 1.40: PP >600, >600, >600
|5 15[ kPa |
I 3 [
|3 A N 1.60: PP >600, >600, >600
Mg — kPa
T i} L — M
@ Il s - 1.70: PP >600, >600, >600
e S il kPa i
\ - —|c
| T 1.90: PP = 520, 540 i
} F2.0 ]|~ — (friable), >600 kPa ]
| A I B 210: PP=500,510,520 |
| | |— (friable) kPa ]
} D |— ...colour changing to pale brown mottled orange from 2.2m.
| ] |
! I i 2.40: PP = 480 (friable), ]
} P 500, 510 kPa ]
} %54+ |[— .
[l i I 2.70: PP = 480 (friable), i
} i — t::1 | 500 (friable), >600 kPa i
| . B |
- — | 2.90: DCP refusal
\ L
| a0l — R
gl H 3.00: PP =380, 400, 410
NN e ~
\ - :—:f L g
\ |— vee | 111
} o } } } } 3.30: PP = 300, 310, 310
— kPa
[T Hole Terminated at 3.40 m L
RN 35 Machine Limit o ]
[T L
[T 2851 L ]
[T L L |
[T L
[T r L 1
[T | L ]
[T L
LIl [
METHOD & SUPPORT | PENETRATION |  GROUNDWATER SAMPLES & FIELD TESTS MOISTURE DENSITY (N-value) CONSISTENCY (Su) {N-value}
N Ctl;l:;al/Exisling N%;Z‘Sgatgce z Water level D Disturbed Sample  HP Hand Penetrometer D=Dry \IfL \L/:ys:m 2. ‘110 :s :Z;ty . :21 22k5Pa {2(?4;)2)
= VVater level - -
V. (during test piti B Bulk Sample HV Hand Vane Shear —Moi
T (ISP ot Sproampe  (P:Peaksu R Resual ) o WO MedumDerse  f0-® | Fm 2550 @49
B Buldozer »— = Water inflow u Und.isturbed Sample Wp = Plastic Limit D  Dense 30-50 St Stiff 50-100 {8-15}
R Ripper E Enviro Sample W = Liquid Limit VD Very Dense 50- 100 VSt Very Stiff 100 - 200 {15-30}
W Water Sample H Hard >200kPa {>30}

This log was created for Jacobs’ client. Jacobs accepts no responsibility for any reliance on this information by third parties.
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Appendix C. Dynamic Cone Penetrometer (DCP) Results

IH175200-TSV-CG-RPT-0001



Project Name: Stage 2 - Haughton Pipeline Reported By: MIBW
Project No: IH175200 Checked: RED
Client: Department of Infrastructure, Regional Development and Cities|Checked Date: 31/05/2019
Location: Upper Haughton - Clare |Test Method: AS1289.6.3.2
[rested:  [miBW [rested:  [miBW [rested:  [miBW
—_ JTP1 —_ JTP2 —_ JTP3
o |pate: 2/05/2019 o |pate: 2/05/2019 o |pate: 7/05/2019
£ £ £
£ £ £
z Surface RL N/A MGA94 55 z Surface RL N/A MGA94 55 z Surface RL N/A MGA94 55
é 522781 m E 7796526 m N é 522816 m E 7796168 m N é 522235 m E 7796529 m N
= Blows per 100 mm = Blows per 100 mm = Blows per 100 mm
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
2 3 7
2 7 9
3| 11 8
7 ] 10 7
6 0.5 11 0.5 14
7 7 Refusal 20/80mm 20|
7 6]
| 9 5
10 6]
1.0 | 13] 1.0 7 1.0
15 19
11 Refusal 20/70mm 20|
12
14
1.5 15 15 1.5
11
11
| 12
15
2.0 [ 13l 2.0 2.0
15
2.5 2.5 2.5
3.0 3.0 3.0
3.5 3.5 3.5
4.0 4.0 4.0
45 45 45
5.0 5.0 5.0
This Dynamic Cone Penetration Report must be read with accompanying notes and abbreviations. It has been prepared for geotechnical purposes
only, without attempt to assess possible contamination.




Project Name: Stage 2 - Haughton Pipeline Reported By: MIBW
Project No: IH175200 Checked: RED
Client: Department of Infrastructure, Regional Development and Cities|Checked Date: 31/05/2019
Location: Upper Haughton - Clare |Test Method: AS1289.6.3.2
[rested:  [miBW [rested:  [miBW [rested:  [miBW
— JTP4 = JTPS —_ JTP6
. |pate: 3/05/2019 . |pate: 7/05/2019 . |pate: 3/05/2019
@ @ @
‘E’ Surface RL 37.45 MGA94 55 ‘E’ Surface RL 38.88 MGA94 55 ‘E’ Surface RL 36.72 MGA94 55
é 521965 m E 7797058 m N é 521834 mE 7797366 m N é 521250 m E 7798266 m N
= Blows per 100 mm = Blows per 100 mm = Blows per 100 mm
0 5 10 15 20 25 0 5 10 15 20 25 0 5 15 20 25
8| 4 5
8 4 5
10| 7 9
10| 9 9
0.5 15 0.5 7 0.5 15
10| 7 Refusal 20/90mm 20
10| 3
| 9 8
10| | 5
1.0 | 9 1.0 5 1.0
| 13] 7
10| 7
10| 3
| 9 6]
15 10 15 | 14 15
| 14 | 8|
13| | 7
12 6|
| 11 6|
2.0 12 2.0 f 2.0
11 6|
10| 6|
11 6|
2.5'—|J 25 6 25
7 6|
— _rl 7
8| 6|
15 7
3.0] 1 3.0 7 3.0
1 12 1 8|
11 9
12 8|
15 3
3.5 15/75mm 1 35| ’ 35
15 8
4.0 4.0 4.0
45 45 45
5.0 5.0 5.0
This Dynamic Cone Penetration Report must be read with accompanying notes and abbreviations. It has been prepared for geotechnical purposes
only, without attempt to assess possible contamination.




Project Name: Stage 2 - Haughton Pipeline Reported By: MIBW
Project No: IH175200 Checked: RED
Client: Department of Infrastructure, Regional Development and Cities|Checked Date: 31/05/2019
Location: Upper Haughton - Clare |Test Method: AS1289.6.3.2
[rested:  [miBW [rested:  [miBW [rested:  [miBW
—_ JTP7 —_ JTP8 —_ JTP9
o |pate: 3/05/2019 o |pate: 3/05/2019 o |pate: 3/05/2019
£ £ £
£ £ £
; Surface RL 36.04 MGA94 55 ; Surface RL 35.9 MGA94 55 ; Surface RL 35.79 MGA94 55
é 520973 m E 7798703 m N é 520582 m E 7799239 m N é 520277 m E 7799718 m N
= Blows per 100 mm = Blows per 100 mm = Blows per 100 mm
0 5 10 15 20 25 0 5 10 15 20 25 0 5 15 20 25
7
14
Refusal 25/70mm 25
0.5
11
12
13] Refusal 20/60mm 20|
12
1.0 10| 1.0 1.0
] 8
9
7
7
1.5 7 1.5 1.5
6]
] 8
] 6]
] 8
20| 9 2.0 2.0
8
10
_|_1 5
7
2.5 2.5 2.5
] 11
12
| 10
9
3.0 10 30 3.0
| 10
11
1 9
1 7
35 9 35 35
10
11
Refusal 20/70mm
20|
4.0 4.0 4.0
45 45 45
5.0 5.0 5.0
This Dynamic Cone Penetration Report must be read with accompanying notes and abbreviations. It has been prepared for geotechnical purposes
only, without attempt to assess possible contamination.




Project Name: Stage 2 - Haughton Pipeline Reported By: MIBW
Project No: IH175200 Checked: RED
Client: Department of Infrastructure, Regional Development and Cities|Checked Date: 31/05/2019
Location: Upper Haughton - Clare |Test Method: AS1289.6.3.2
[rested:  [miBW [rested:  [miBW [rested:  [miBW
= JTP10 = JTP11 P JTP12
o |pate: 2/05/2019 o |pate: 2/05/2019 o |pate: 7/05/2019
£ £ £
£ £ £
: Surface RL 35.75 MGA94 55 : Surface RL 35.62 MGA94 55 : Surface RL 35.01 MGA94 55
‘é 519470 m E 7800260 m N é 518841 m E 7801109 m N é 518115 m E 7801316 m N
= Blows per 100 mm = Blows per 100 mm = Blows per 100 mm
0 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
3 3] 4
4 5 3
5 4 3
5 3] 3
0.5 | sl 0.5 1 0.5 2
10, 2 6|
| 12 2 8
11 3I 8
10 3 8
1.0 10 1.0 7 1.0 12
15 14 Refusal 20/50mm 20
Refusal 20/10mm 20 12
9
Refusal 25/95mm 25
1.5 1.5 1.5
2.0 2.0 2.0
2.5 2.5 2.5
3.0 3.0 3.0
3.5 3.5 3.5
4.0 4.0 4.0
4.5 45 4.5
5.0 5.0 5.0

This Dynamic Cone Penetration Report must be read with accompanying notes and abbreviations. It has been prepared for geotechnical purposes
only, without attempt to assess possible contamination.




Project Name: Stage 2 - Haughton Pipeline Reported By: MIBW
Project No: IH175200 Checked: RED
Client: Department of Infrastructure, Regional Development and Cities|Checked Date: 31/05/2019
Location: Upper Haughton - Clare |Test Method: AS1289.6.3.2
[rested:  [miBW [rested:  [miBW [rested:  [miBW
—_ JTP13 —_ JTP14 —_ JTP15
o |pate: 7/05/2019 o |pate: 8/05/2019 o |pate: 8/05/2019
£ £ £
£ £ £
; Surface RL 36.13 MGA94 55 ; Surface RL 35.68 MGA94 55 ; Surface RL 35.39 MGA94 55
é 517621 m E 7801412 m N é 515032 m E 7801363 m N é 514577 m E 7801397 m N
= Blows per 100 mm = Blows per 100 mm = Blows per 100 mm
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
2 5 12
5 4 13
[ 4 6| 11
] 3 13| 11
0.5 8| 0.5 19 0.5 | 12
7 Refusal 20/80mm 20 20
7
| 9
Refusal - Hamnjer 13|
1.0 [Double Boupcing 1.0 1.0
1.5 1.5 1.5
2.0 2.0 2.0
2.5 2.5 2.5
3.0 3.0 3.0
3.5 3.5 3.5
4.0 4.0 4.0
45 45 45
5.0 5.0 5.0

This Dynamic Cone Penetration Report must be read with accompanying notes and abbreviations. It has been prepared for geotechnical purposes
only, without attempt to assess possible contamination.




Project Name: Stage 2 - Haughton Pipeline Reported By: MIBW
Project No: IH175200 Checked: RED
Client: Department of Infrastructure, Regional Development and Cities|Checked Date: 31/05/2019
Location: Upper Haughton - Clare |Test Method: AS1289.6.3.2
[rested:  [miBW [rested:  [miBW [rested:  [miBW
= JTP16 = JTP17 P JTP18
o |pate: 8/05/2019 o |pate: 8/05/2019 o |pate: 8/05/2019
£ £ £
£ £ £
: Surface RL 35.56 MGA94 55 : Surface RL 33.87 MGA94 55 : Surface RL 33.76 MGA94 55
‘é 513823 m E 7801830 m N ‘é 512551 m E 7802854 m N ‘é 511286 m E 7804595 m N
= Blows per 100 mm = Blows per 100 mm = Blows per 100 mm
0 5 10 20 25 0 5 10 15 20 25 0 5 15 20 25
2 3
1 3
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3| 0.5 5|
3I 15
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9
0] 11 1.0
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| 16)
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4.0 4.0 4.0
4.5 45 45
5.0 5.0 5.0

This Dynamic Cone Penetration Report must be read with accompanying notes and abbreviations. It has been prepared for geotechnical purposes
only, without attempt to assess possible contamination.




Project Name: Stage 2 - Haughton Pipeline Reported By: MIBW
Project No: IH175200 Checked: RED
Client: Department of Infrastructure, Regional Development and Cities|Checked Date: 31/05/2019
Location: Upper Haughton - Clare |Test Method: AS1289.6.3.2
[rested:  [miBW [rested:  [miBW [rested:  [miBW
—_ JTP19 —_ JTP20 —_ JTP21
@ [pate: 9/05/2019 @ [pate: 9/05/2019 @ [pate: 9/05/2019
£ £ £
£ £ £
z Surface RL 34.02 MGA94 55 z Surface RL 39.37 MGA94 55 z Surface RL 32.81 MGA94 55
é 511112 m E 7805040 m N é 511390 m E 7806475 m N é 510282 m E 7808472 m N
= Blows per 100 mm = Blows per 100 mm = Blows per 100 mm
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
11 3
14 2
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0.5 | Refusal 20/95mm 20 0.5 2
0
2
3|
4
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4.5 4.5 4.5
5.0 5.0 5.0
This Dynamic Cone Penetration Report must be read with accompanying notes and abbreviations. It has been prepared for geotechnical purposes
only, without attempt to assess possible contamination.




Project Name: Stage 2 - Haughton Pipeline Reported By: MIBW
Project No: IH175200 Checked: RED
Client: Department of Infrastructure, Regional Development and Cities|Checked Date: 31/05/2019
Location: Upper Haughton - Clare |Test Method: AS1289.6.3.2
[rested:  [miBW [rested:  [miBW [rested:  [miBW
—_ JTP22 —_ JTP23 —_ JTP24
o |pate: 9/05/2019 o |pate: 10/05/2019 o |pate: 10/05/2019
£ £ £
£ £ £
z Surface RL 29.71 MGA94 55 z Surface RL 30.15 MGA94 55 z Surface RL 30.60 MGA94 55
é 510062 m E 7810514 m N é 509646 m E 7812609 m N é 509339 m E 7814165 m N
= Blows per 100 mm = Blows per 100 mm = Blows per 100 mm
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
7 13] 7
7 10| 10|
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10| 9 3
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| 11 15 7
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| 16| | 7 9
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4.0 4.0 4.0
45 45 45
5.0 5.0 5.0
This Dynamic Cone Penetration Report must be read with accompanying notes and abbreviations. It has been prepared for geotechnical purposes
only, without attempt to assess possible contamination.




Project Name: Stage 2 - Haughton Pipeline Reported By: MIBW
Project No: IH175200 Checked: RED
Client: Department of Infrastructure, Regional Development and Cities|Checked Date: 31/05/2019
Location: Upper Haughton - Clare Test Method: AS1289.6.3.2
[rested:  [miBW [rested:  [miBW

— JTP25 — JTP26

@ [pate: 10/05/2019 @ [pate: 10/05/2019

S S

g g

z Surface RL 29.95 MGA94 55 z Surface RL 29.10 MGA94 55

é 509087 m E 7815882 m N é 508429 m E 7818500 m N

= Blows per 100 mm = Blows per 100 mm
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2
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0.5 6 2
4 3|
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13 15
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15 10 L5 16
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O N LV W O
=
~ Q)
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18
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10 | 21
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10 13| 30 21
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4.0 4.0
4.5 4.5
5.0 5.0

This Dynamic Cone Penetration Report must be read with accompanying notes and abbreviations. It has been prepared for geotechnical purposes
only, without attempt to assess possible contamination.
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Appendix D. Laboratory Test Certificates

IH175200-TSV-CG-RPT-0001



Construction Sciences Pty Ltd Laboratory:

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Townsville Laboratory
0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JBH1

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 1 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206012 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH1
Date Sampled 3/05/2019 Depth (m) 1.5-1.95m
Sampled By Client Sampled
Date Tested 23/05/2019
Att. Drying Method Air Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 33
Plastic Limit (%) 15
Plasticity Index (%) 18
Linear Shrinkage (%) 9.0
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.

7\

NATA

N

The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing

1986
10599

Accreditation Number:
Corporate Site Number:

& D TrFod

Approved Signatory:  Kimberly Rutherford

Form ID:  W11bRep Rev 1




Construction Sciences Pty Ltd Laboratory:

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Townsville Laboratory
0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JBH6

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 2 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206020 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH6
Date Sampled 10/05/2019 Depth (m) 1.5-1.95m
Sampled By Client Sampled
Date Tested 23/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description -
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 36
Plastic Limit (%) 15
Plasticity Index (%) 21
Linear Shrinkage (%) 9.0
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.

7\

NATA

N

The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing

1986
10599

Accreditation Number:
Corporate Site Number:

& D TrFod

Approved Signatory:  Kimberly Rutherford
Form ID:  W11bRep Rev 1




Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP1

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 3 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206025 Sample Location
Sampling Method Tested As Received Test Pit JTP1
Date Sampled 2/05/2019 Test Depth m 0.8-1.0m
Sampled By Client Sampled
Date Tested 20/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 25
Plastic Limit (%) 16
Plasticity Index (%) 9
Linear Shrinkage (%) 6.0
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.

7\

NATA

N

The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing

Accreditation Number: 1986
Corporate Site Number: 10599

& D TrFod

Approved Signatory:  Kimberly Rutherford

Form ID:  W11bRep Rev 1




Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP1

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 4 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206026 Sample Location
Sampling Method Tested As Received Test Pit JTP1
Date Sampled 2/05/2019 Test Depth m 3.1-3.2m
Sampled By Client Sampled
Date Tested 20/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 27
Plastic Limit (%) 17
Plasticity Index (%) 10
Linear Shrinkage (%) 7.0
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.
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document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP2

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 5 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206027 Sample Location
Sampling Method Tested As Received Test Pit JTP2
Date Sampled 2/05/2019 Test Depth m 0.6-0.7m
Sampled By Client Sampled
Date Tested 20/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 54
Plastic Limit (%) 23
Plasticity Index (%) 31
Linear Shrinkage (%) 18.0
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.
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The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP3

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 6 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206029 Sample Location
Sampling Method Tested As Received Test Pit JTP3
Date Sampled 3/05/2019 Test Depth m 2.3-2.4m
Sampled By Client Sampled
Date Tested 20/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 50
Plastic Limit (%) 17
Plasticity Index (%) 33
Linear Shrinkage (%) 16.0
Linear Shrinkage Mould Length / Defects: | Mould Length: 249.9mm / Curling

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP4

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 7 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206030 Sample Location
Sampling Method Tested As Received Test Pit JTP4
Date Sampled 3/05/2019 Test Depth m 2.8-2.9m
Sampled By Client Sampled
Date Tested 23/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing

Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 37
Plastic Limit (%) 15
Plasticity Index (%) 22
Linear Shrinkage (%) 8.0

Linear Shrinkage Mould Length / Defects: | Mould Length: 249.9mm / Some Curling

Remarks Results apply to sample(s) tested as received.

The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing

Accreditation Number: 1986
Corporate Site Number: 10599
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP5

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 8 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206031 Sample Location
Sampling Method Tested As Received Test Pit JTP5
Date Sampled 3/05/2019 Test Depth m 0.5-0.6m
Sampled By Client Sampled
Date Tested 20/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 27
Plastic Limit (%) 20
Plasticity Index (%) 7
Linear Shrinkage (%) 4.0
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.
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The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP7

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 9 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206033 Sample Location
Sampling Method Tested As Received Test Pit JTP7
Date Sampled 3/05/2019 Test Depth m 1.9-2.0m
Sampled By Client Sampled
Date Tested 20/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 88
Plastic Limit (%) 19
Plasticity Index (%) 69
Linear Shrinkage (%) 17.0
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.
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The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing
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10599
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP8

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 10 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206034 Sample Location
Sampling Method Tested As Received Test Pit JTP8
Date Sampled 3/05/2019 Test Depth m 2.5-2.6m
Sampled By Client Sampled
Date Tested 20/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 47
Plastic Limit (%) 30
Plasticity Index (%) 17
Linear Shrinkage (%) 10.5
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.
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The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing
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Form ID:  W11bRep Rev 1




Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP9

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 11 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206035 Sample Location
Sampling Method Tested As Received Test Pit JTP9
Date Sampled 3/05/2019 Test Depth m 0.4-0.5m
Sampled By Client Sampled
Date Tested 23/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 18
Plastic Limit (%) 15
Plasticity Index (%) 3
Linear Shrinkage (%) 2.0
Linear Shrinkage Defects: No Curling

Remarks

Results apply to sample(s) tested as received.
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The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing
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Accreditation Number:
Corporate Site Number:
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP11

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 12 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206036 Sample Location
Sampling Method Tested As Received Test Pit JTP11
Date Sampled 2/05/2019 Test Depth m 0.6-0.8m
Sampled By Client Sampled
Date Tested 24/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 26
Plastic Limit (%) 13
Plasticity Index (%) 13
Linear Shrinkage (%) 9.0
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.
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The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP14

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 13 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206037 Sample Location
Sampling Method Tested As Received Test Pit JTP14
Date Sampled 8/05/2019 Test Depth m 0.9-1.0m
Sampled By Client Sampled
Date Tested 23/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 28
Plastic Limit (%) 13
Plasticity Index (%) 15
Linear Shrinkage (%) 11.5
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.
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The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP16

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 14 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206038 Sample Location
Sampling Method Tested As Received Test Pit JTP16
Date Sampled 8/05/2019 Test Depth m 0.4-0.5m
Sampled By Client Sampled
Date Tested 24/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 21
Plastic Limit (%) 13
Plasticity Index (%) 8
Linear Shrinkage (%) 7.0
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.
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The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing

Accreditation Number: 1986
Corporate Site Number: 10599
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Approved Signatory:  Kimberly Rutherford
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP17

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 15 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206040 Sample Location
Sampling Method Tested As Received Test Pit JTP17
Date Sampled 8/05/2019 Test Depth m 2.6-2.7m
Sampled By Client Sampled
Date Tested 24/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 30
Plastic Limit (%) 16
Plasticity Index (%) 14
Linear Shrinkage (%) 10.5
Linear Shrinkage Defects: Slight Curling

Remarks

Results apply to sample(s) tested as received.
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The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP19

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 16 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206043 Sample Location
Sampling Method Tested As Received Test Pit JTP19
Date Sampled 9/05/2019 Test Depth m 0.8-0.9m
Sampled By Client Sampled
Date Tested 24/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 23
Plastic Limit (%) 11
Plasticity Index (%) 12
Linear Shrinkage (%) 8.0
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.
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The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP21

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 17 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206045 Sample Location
Sampling Method Tested As Received Test Pit JTP21
Date Sampled 9/05/2019 Test Depth m 0.3-0.4m
Sampled By Client Sampled
Date Tested 24/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 22
Plastic Limit (%) 17
Plasticity Index (%) 5
Linear Shrinkage (%) 3.5
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.
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The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP21

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 18 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206046 Sample Location
Sampling Method Tested As Received Test Pit JTP21
Date Sampled 9/05/2019 Test Depth m 2.1-2.2m
Sampled By Client Sampled
Date Tested 24/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 20
Plastic Limit (%) 12
Plasticity Index (%) 8
Linear Shrinkage (%) 6.0
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.
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The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing
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& D TrFod

Approved Signatory:  Kimberly Rutherford

Form ID:  W11bRep Rev 1




Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP23

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 19 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206047 Sample Location
Sampling Method Tested As Received Test Pit JTP23
Date Sampled 10/05/2019 Test Depth m 0.5-0.6m
Sampled By Client Sampled
Date Tested 27/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 34
Plastic Limit (%) 16
Plasticity Index (%) 18
Linear Shrinkage (%) 12.5
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP24

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 20 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206049 Sample Location
Sampling Method Tested As Received Test Pit JTP24
Date Sampled 10/05/2019 Test Depth m 2.6-2.7m
Sampled By Client Sampled
Date Tested 24/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 49
Plastic Limit (%) 16
Plasticity Index (%) 33
Linear Shrinkage (%) 16.0
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP25

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 21 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206050 Sample Location
Sampling Method Tested As Received Test Pit JTP25
Date Sampled 10/05/2019 Test Depth m 1.2-1.3m
Sampled By Client Sampled
Date Tested 27/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 42
Plastic Limit (%) 21
Plasticity Index (%) 21
Linear Shrinkage (%) 15.0
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number: 10599/R/86240-1

Project Number: 10599/P/866

Lot Number: JTP25

Internal Test Request: 10599/T/36157

Client Reference/s: IH175200

Report Date / Page: 28/05/2019 Page 22 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206051 Sample Location
Sampling Method Tested As Received Test Pit JTP25
Date Sampled 10/05/2019 Test Depth m 2.7-2.8m
Sampled By Client Sampled
Date Tested 27/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing
Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) a4
Plastic Limit (%) 18
Plasticity Index (%) 23
Linear Shrinkage (%) 14.5
Linear Shrinkage Defects: Curling

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd
ABN: 74128806 735

Address:
37 Carmel Street,
Garbutt QLD 4814

Laboratory: Townsville Laboratory

Phone:
Fax:
Email:

0747288023
0747288024

Townsville@constructionsciences.net

ATTERBERG LIMITS REPORT

Client:

Client Address:
Project:
Location:
Component:

Area Description:

Jacobs

444 Flinders Street, PO Box 856, Townsville
Jacobs- General Testing

Townsville

Haughton Pipeline Stage 2 - Business Case

Report Number:
Project Number:

Lot Number:

Internal Test Request:
Client Reference/s:

Report Date / Page:

10599/R/86240-1
10599/P/866
JTP26
10599/T/36157
IH175200

28/05/2019 Page 23 of 23

Test Procedures:

AS1289.3.1.2, AS 1289.3.3.1, AS1289.3.2.1, AS1289.3.4.1, AS1289.2.1.1

Sample Number 10599/S/206052 Sample Location
Sampling Method Tested As Received Test Pit JTP26
Date Sampled 10/05/2019 Test Depth m 0.3-0.4m
Sampled By Client Sampled
Date Tested 27/05/2019
Att. Drying Method Oven Dried Material Source EXISTING
Atterberg Preparation Dry Sieved Material Type  EXISTING
Material Description  Existing

Atterberg Limits Results
Atterberg Limit Specification Minimum Test Result Specification Maximum
Liquid Limit (%) 24
Plastic Limit (%) 12
Plasticity Index (%) 12
Linear Shrinkage (%) 8.0

Linear Shrinkage Defects: -

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone: 0747288023
Fax: 0747288024
Address: Email: Townsville@constructionsciences.net
37 Carmel Street,
Garbutt QLD 4814

EMERSON CLASS NUMBER REPORT

Client: Jacobs Report Number: 10599/R/86239-1

Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866

Project: Jacobs- General Testing Lot Number: Various

Location: Townsville Internal Test Request: 10599/T/36157

Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 1 of 10
Test Procedures: AS1289.3.8.1

Sample Number 10599/5/206011 10599/5/206012 10599/5/206013 10599/5/206014
ID / Client ID

Lot Number JBH1 JBH1 JBH2 JBH3
Date / Time Sampled 3/05/2019 3/05/2019 7/05/2019 8/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Distilled Water

Tested As Received

Distilled Water

Water Type Distilled Water Distilled Water
Water Temperature (C°) 25 26
Location (Borehole) JBH1 JBH1
Depth 0.5-0.95m 1.5-1.95m
Soil Description Existing Existing
Emerson Class Number 2 2

26 25
JBH2 JBH3
1.5-1.95m 1.5-1.95m
Existing Existing
2 2

Remarks

Results apply to sample(s) tested as received.
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The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing

Accreditation Number: 1986
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone: 0747288023
Fax: 0747288024
Address: Email: Townsville@constructionsciences.net
37 Carmel Street,
Garbutt QLD 4814

EMERSON CLASS NUMBER REPORT

Client: Jacobs Report Number: 10599/R/86239-1

Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866

Project: Jacobs- General Testing Lot Number: Various

Location: Townsville Internal Test Request: 10599/T/36157

Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 2 of 10
Test Procedures: AS1289.3.8.1

Sample Number 10599/5/206017 10599/5/206018 10599/5/206021 10599/5/206022
ID / Client ID

Lot Number JBH4 JBH4 JBH7 JBH7
Date / Time Sampled 9/05/2019 9/05/2019 9/05/2019 9/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Distilled Water

Tested As Received

Distilled Water

Water Type Distilled water Distilled Water
Water Temperature (C°) 24 24
Location (Borehole) JBH4 JBH4
Depth 1.5-1.95m 5.5-5.95m
Soil Description Existing Existing
Emerson Class Number 2 2

26 26
JBH7 JBH7
1.5-1.92m 4.5-4.95m
Existing Existing
2 2

Remarks

Results apply to sample(s) tested as received.
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The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone: 0747288023
Fax: 0747288024
Address: Email: Townsville@constructionsciences.net
37 Carmel Street,
Garbutt QLD 4814

EMERSON CLASS NUMBER REPORT

Client: Jacobs Report Number: 10599/R/86239-1

Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866

Project: Jacobs- General Testing Lot Number: Various

Location: Townsville Internal Test Request: 10599/T/36157

Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 3 of 10
Test Procedures: AS1289.3.8.1

Sample Number 10599/5/206024 10599/5/206025 10599/5/206026 10599/5/206027
ID / Client ID

Lot Number JBH8 JTP1 JTP1 JTP2
Date / Time Sampled 10/05/2019 2/05/2019 2/05/2019 2/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Distilled Water

Tested As Received

Distilled Water

Water Type Distilled Water Distilled Water
Water Temperature (C°) 26 25
Location (Borehole) JBH8 JTP1
Depth 3.5-3.56m 0.8-1.0m
Soil Description Existing Existing
Emerson Class Number 2 5

26 26
JTP1 JTP2
3.1-3.2m 0.6-0.7m
Existing Existing
5 5

Remarks

Results apply to sample(s) tested as received.
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Accreditation Number: 1986
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone: 0747288023
Fax: 0747288024
Address: Email: Townsville@constructionsciences.net
37 Carmel Street,
Garbutt QLD 4814

EMERSON CLASS NUMBER REPORT

Client: Jacobs Report Number: 10599/R/86239-1

Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866

Project: Jacobs- General Testing Lot Number: Various

Location: Townsville Internal Test Request: 10599/T/36157

Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 4 of 10
Test Procedures: AS1289.3.8.1

Sample Number 10599/5/206028 10599/5/206029 10599/5/206030 10599/5/206031
ID / Client ID

Lot Number JTP3 JTP3 JTP4 JTP5
Date / Time Sampled 3/05/2019 3/05/2019 3/05/2019 3/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Distilled Water

Tested As Received

Distilled Water

Water Type Distilled Water Distilled water
Water Temperature (C°) 25 26
Location (Borehole) JTP3 JTP3
Depth 0.5-0.7m 2.3-2.4m
Soil Description Existing Existing
Emerson Class Number 2 2

26 26
JTP4 JTP5
2.8-2.9m 0.5-0.6m
Existing Existing
2 5

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone: 0747288023
Fax: 0747288024
Address: Email: Townsville@constructionsciences.net
37 Carmel Street,
Garbutt QLD 4814

EMERSON CLASS NUMBER REPORT

Client: Jacobs Report Number: 10599/R/86239-1

Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866

Project: Jacobs- General Testing Lot Number: Various

Location: Townsville Internal Test Request: 10599/T/36157

Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 5 of 10
Test Procedures: AS1289.3.8.1

Sample Number 10599/5/206032 10599/5/206033 10599/5/206034 10599/5/206035
ID / Client ID

Lot Number JTP6 JTP7 JTP8 JTP9
Date / Time Sampled 3/05/2019 3/05/2019 3/05/2019 3/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Distilled Water

Tested As Received

Distilled Water

Water Type Distilled Water Distilled Water
Water Temperature (C°) 26 25
Location (Borehole) JTP6 JTP7
Depth 0.5-0.6m 1.9-2.0m
Soil Description Existing Existing
Emerson Class Number 2 2

25 26
JTP8 JTP9
2.5-2.6m 0.4-0.5m
Existing Existing
3 3

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone: 0747288023
Fax: 0747288024
Address: Email: Townsville@constructionsciences.net
37 Carmel Street,
Garbutt QLD 4814

EMERSON CLASS NUMBER REPORT

Client: Jacobs Report Number: 10599/R/86239-1

Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866

Project: Jacobs- General Testing Lot Number: Various

Location: Townsville Internal Test Request: 10599/T/36157

Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 6 of 10
Test Procedures: AS1289.3.8.1

Sample Number 10599/5/206036 10599/5/206037 10599/5/206038 10599/5/206039
ID / Client ID

Lot Number JTP11 JTP14 JTP16 JTP17
Date / Time Sampled 2/05/2019 8/05/2019 8/05/2019 8/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Distilled Water

Tested As Received

Distilled water

Water Type Distilled Water Distilled Water
Water Temperature (C°) 26 26
Location (Borehole) JTP11 JTP14
Depth 0.6-0.8m 0.9-1.0m
Soil Description Existing Existing
Emerson Class Number 5 3

26 26
JTP16 JTP17
0.4-0.5m 0.6-0.7m
Existing Existing
5 5

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone: 0747288023
Fax: 0747288024
Address: Email: Townsville@constructionsciences.net
37 Carmel Street,
Garbutt QLD 4814

EMERSON CLASS NUMBER REPORT

Client: Jacobs Report Number: 10599/R/86239-1

Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866

Project: Jacobs- General Testing Lot Number: Various

Location: Townsville Internal Test Request: 10599/T/36157

Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 7 of 10
Test Procedures: AS1289.3.8.1

Sample Number 10599/5/206040 10599/5/206041 10599/5/206043 10599/5/206045
ID / Client ID

Lot Number JTP17 JTP18 JTP19 JTP21
Date / Time Sampled 8/05/2019 8/05/2019 9/05/2019 9/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Distilled Water

Tested As Received

Distilled Water

Water Type Distilled Water Distilled Water
Water Temperature (C°) 26 26
Location (Borehole) JTP17 JTP18
Depth 2.6-2.7Tm 0.4-0.5m
Soil Description Existing Existing
Emerson Class Number 6 3

25 25
JTP19 JTP21
0.8-0.9m 0.3-0.4m
Existing Existing
2 5

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone: 0747288023
Fax: 0747288024
Address: Email: Townsville@constructionsciences.net
37 Carmel Street,
Garbutt QLD 4814

EMERSON CLASS NUMBER REPORT

Client: Jacobs Report Number: 10599/R/86239-1

Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866

Project: Jacobs- General Testing Lot Number: Various

Location: Townsville Internal Test Request: 10599/T/36157

Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 8 of 10
Test Procedures: AS1289.3.8.1

Sample Number 10599/5/206046 10599/5/206047 10599/5/206048 10599/5/206049
ID / Client ID

Lot Number JTP21 JTP23 JTP23 JTP24
Date / Time Sampled 9/05/2019 10/05/2019 10/05/2019 10/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Distilled Water

Tested As Received

Distilled Water

Water Type Distilled Water Distilled Water
Water Temperature (C°) 25 25
Location (Borehole) JTP21 JTP23
Depth 2.1-2.2m 0.5-0.6m
Soil Description Existing Existing
Emerson Class Number 2 2

25 25
JTP23 JTP24
2.8-2.9m 2.6-2.7m
Existing Existing
2 2

Remarks

Results apply to sample(s) tested as received.

7\

NATA

N

Accreditation Number: 1986
Corporate Site Number: 10599

The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing

& D TrFod

Approved Signatory:  Kimberly Rutherford
Form ID:  W34Rep Rev 1




Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone: 0747288023
Fax: 0747288024
Address: Email: Townsville@constructionsciences.net
37 Carmel Street,
Garbutt QLD 4814

EMERSON CLASS NUMBER REPORT

Client: Jacobs Report Number: 10599/R/86239-1

Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866

Project: Jacobs- General Testing Lot Number: Various

Location: Townsville Internal Test Request: 10599/T/36157

Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 9 of 10
Test Procedures: AS1289.3.8.1

Sample Number 10599/5/206050 10599/5/206051 10599/5/206052 10599/5/206287
ID / Client ID

Lot Number JTP25 JTP25 JTP26 JBH9
Date / Time Sampled 10/05/2019 10/05/2019 10/05/2019 15/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Distilled Water

Tested As Received

Distilled Water

Water Type Distilled Water Distilled Water
Water Temperature (C°) 25 25
Location (Borehole) JTP25 JTP25
Depth 1.2-1.3m 2.7-2.8m
Soil Description Existing Existing
Emerson Class Number 2 2

25 25
JTP26 JBH9
0.3-0.4m 0.5-0.95m
Existing Existing
3 2

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd Laboratory: Townsville Laboratory

ABN: 74128 806 735 Phone: 0747288023
Fax: 0747288024

Address: Email: Townsville@constructionsciences.net

37 Carmel Street,

Garbutt QLD 4814

EMERSON CLASS NUMBER REPORT
Client: Jacobs Report Number: 10599/R/86239-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: Various
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 10 of 10
Test Procedures: AS1289.3.8.1
Sample Number 10599/S/206288
ID / Client ID
Lot Number JBH9
Date / Time Sampled 15/05/2019
Material Source EXISTING
Material Type EXISTING

Sampling Method

Water Type Distilled Water
Water Temperature (C°) 25
Location (Borehole) JBH9
Depth 3.5-3.95m
Soil Description Existing
Emerson Class Number 2

Tested As Received

Remarks

Results apply to sample(s) tested as received.
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The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
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Construction Sciences Pty Ltd Laboratory: Townsville Laboratory

ABN: 74128 806 735 Phone: 0747288023
Fax: 0747288024

Address: Email: Townsville@constructionsciences.net

37 Carmel Street,

Garbutt QLD 4814

EMERSON CLASS NUMBER REPORT
Client: Jacobs Report Number: 10599/R/86302-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH5
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 29/05/2019 Page 1 of 1
Test Procedures: AS1289.3.8.1
Sample Number 10599/S/206019
ID / Client ID
Lot Number JBH5
Date / Time Sampled 9/05/2019
Material Source EXISTING
Material Type EXISTING

Sampling Method

Water Type Distilled Water
Water Temperature (C°) 25
Location (Borehole) JBH5
Depth 7.5-7.95m
Soil Description Existing
Emerson Class Number 2

Tested As Received

Remarks

7\

The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing
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Construction Sciences Pty Ltd
ABN: 74128806 735

Address:
37 Carmel Street,
Garbutt QLD 4814

Laboratory: Townsville Laboratory

Phone: 0747288023
Fax: 0747288024
Email: Townsville@constructionsciences.net

MOISTURE CONTENT REPORT

Client: Jacobs Report Number: 10599/R/86241-1

Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866

Project: Jacobs- General Testing Lot Number: Various

Location: Townsville Internal Test Request: 10599/T/36157

Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 1 0of 5
Test Procedures: AS1289.2.1.1

Sample Number 10599/5/206012 10599/5/206013 10599/5/206014 10599/5/206015
ID / Client ID

Lot Number JBH1 JBH2 JBH3 JBH3
Date / Time Sampled 3/05/2019 7/05/2019 8/05/2019 8/05/2019

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Tested As Received

Date Tested 16/05/2019 16/05/2019 16/05/2019 16/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING
Location (Borehole) JBH1 JBH2 JBH3 JBH3
Depth 1.5-1.95m 1.5-1.95m 1.5-1.95m 3.5-3.95m
Moisture Content (%) 13.2 6.8 12.0 11.2
Sample Number 10599/S/206016 10599/S/206017 10599/S/206018 10599/S/206020
ID / Client ID

Lot Number JBH3 JBH4 JBH4 JBH6
Date / Time Sampled 8/05/2019 9/05/2019 9/05/2019 10/05/2019

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Tested As Received

Date Tested 16/05/2019 23/05/2019 24/05/2019 23/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING
Location (Borehole) JBH3 JBH4 JBH4 JBH6
Depth (m) 6.5-6.95m 1.5-1.95m 5.5-5.95m 1.5-1.95m
Moisture Content (%) 10.2 12.2 16.8 12.3

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd
ABN: 74128806 735

Address:
37 Carmel Street,
Garbutt QLD 4814

Laboratory: Townsville Laboratory

Phone: 0747288023
Fax: 0747288024
Email: Townsville@constructionsciences.net

MOISTURE CONTENT REPORT

Client: Jacobs Report Number: 10599/R/86241-1

Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866

Project: Jacobs- General Testing Lot Number: Various

Location: Townsville Internal Test Request: 10599/T/36157

Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 2 of 5
Test Procedures: AS1289.2.1.1

Sample Number 10599/5/206021 10599/5/206022 10599/5/206025 10599/5/206026
ID / Client ID

Lot Number JBH7 JBH7 JTP1 JTP1
Date / Time Sampled 9/05/2019 9/05/2019 2/05/2019 2/05/2019

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Tested As Received

Date Tested 23/05/2019 24/05/2019 16/05/2019 16/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING
Location (Borehole) JBH7 JBH7 JTP1 JTP1
Depth 1.5-1.92m 4.5-4.95m 0.8-1.0m 3.1-3.2m
Moisture Content (%) 13.4 14.2 9.7 7.8
Sample Number 10599/S/206027 10599/S/206029 10599/S/206030 10599/S/206031
ID / Client ID

Lot Number JTP2 JTP3 JTP4 JTP5
Date / Time Sampled 2/05/2019 3/05/2019 3/05/2019 3/05/2019

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Tested As Received

Date Tested 16/05/2019 16/05/2019 16/05/2019 16/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING
Location (Borehole) JTP2 JTP3 JTP4 JTP5
Depth (m) 0.6-0.7m 2.3-24m 2.8-2.9m 0.5-0.6m
Moisture Content (%) 14.4 10.3 13.2 12.0

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd
ABN: 74128806 735

Address:
37 Carmel Street,
Garbutt QLD 4814

Laboratory: Townsville Laboratory

Phone: 0747288023
Fax: 0747288024
Email: Townsville@constructionsciences.net

MOISTURE CONTENT REPORT

Client: Jacobs Report Number: 10599/R/86241-1

Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866

Project: Jacobs- General Testing Lot Number: Various

Location: Townsville Internal Test Request: 10599/T/36157

Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 3 of 5
Test Procedures: AS1289.2.1.1

Sample Number 10599/5/206032 10599/5/206033 10599/5/206034 10599/5/206035
ID / Client ID

Lot Number JTP6 JTP7 JTP8 JTP9
Date / Time Sampled 3/05/2019 3/05/2019 3/05/2019 3/05/2019

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Tested As Received

Date Tested 16/05/2019 16/05/2019 16/05/2019 16/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING
Location (Borehole) JTP6 JTP7 JTP8 JTP9
Depth 0.5-0.6m 1.9-2.0m 2.5-2.6m 0.4-0.5m
Moisture Content (%) 7.5 1741 8.4 5.5
Sample Number 10599/S/206036 10599/S/206037 10599/S/206038 10599/S/206039
ID / Client ID

Lot Number JTP11 JTP14 JTP16 JTP17
Date / Time Sampled 2/05/2019 8/05/2019 8/05/2019 8/05/2019

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Tested As Received

Date Tested 16/05/2019 16/05/2019 16/05/2019 16/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING
Location (Borehole) JTP11 JTP14 JTP16 JTP17
Depth (m) 0.6-0.8m 0.9-1.0m 0.4-0.5m 0.6-0.7m
Moisture Content (%) 13.6 11.4 13.7 21.8

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd
ABN: 74128806 735

Address:
37 Carmel Street,
Garbutt QLD 4814

Laboratory: Townsville Laboratory

Phone: 0747288023
Fax: 0747288024
Email: Townsville@constructionsciences.net

MOISTURE CONTENT REPORT

Client: Jacobs Report Number: 10599/R/86241-1

Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866

Project: Jacobs- General Testing Lot Number: Various

Location: Townsville Internal Test Request: 10599/T/36157

Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 4 of 5
Test Procedures: AS1289.2.1.1

Sample Number 10599/5/206040 10599/5/206041 10599/5/206042 10599/5/206043
ID / Client ID

Lot Number JTP17 JTP18 JTP18 JTP19
Date / Time Sampled 8/05/2019 8/05/2019 8/05/2019 9/05/2019

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Tested As Received

Date Tested 16/05/2019 16/05/2019 16/05/2019 17/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING
Location (Borehole) JTP17 JTP18 JTP18 JTP19
Depth 2.6-2.7m 0.4-0.5m 0.8-0.9m 0.8-0.9m
Moisture Content (%) 1041 1.6 7.6 8.0
Sample Number 10599/S/206044 10599/S/206045 10599/S/206046 10599/S/206047
ID / Client ID

Lot Number JTP20 JTP21 JTP21 JTP23
Date / Time Sampled 9/05/2019 9/05/2019 9/05/2019 10/05/2019

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Tested As Received

Date Tested 17/05/2019 17/05/2019 17/05/2019 17/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING
Location (Borehole) JTP20 JTP21 JTP21 JTP23
Depth (m) 1.3-1.4m 0.3-0.4m 21-2.2m 0.5-0.6m
Moisture Content (%) 8.0 15.0 10.3 9.9

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone: 0747288023
Fax: 0747288024
Address: Email: Townsville@constructionsciences.net
37 Carmel Street,
Garbutt QLD 4814

MOISTURE CONTENT REPORT

Client: Jacobs Report Number: 10599/R/86241-1

Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866

Project: Jacobs- General Testing Lot Number: Various

Location: Townsville Internal Test Request: 10599/T/36157

Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 5 of 5
Test Procedures: AS1289.2.1.1

Sample Number 10599/5/206048 10599/5/206049 10599/5/206050 10599/5/206051
ID / Client ID

Lot Number JTP23 JTP24 JTP25 JTP25
Date / Time Sampled 10/05/2019 10/05/2019 10/05/2019 10/05/2019

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Tested As Received

Date Tested 17/05/2019 17/05/2019 17/05/2019 17/05/2019
Material Source EXISTING EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING EXISTING
Location (Borehole) JTP23 JTP24 JTP25 JTP25
Depth 2.8-2.9m 2.6-2.7m 1.2-1.3m 2.7-2.8m
Moisture Content (%) 23 14.9 13.2 13.9
Sample Number 10599/S/206052 10599/S/206287 10599/S/206288

ID / Client ID

Lot Number JTP26 JBH9 JBH9

Date / Time Sampled 10/05/2019 15/05/2019 15/05/2019

Sampling Method

Tested As Received

Tested As Received

Tested As Received

Date Tested 17/05/2019 23/05/2019 23/05/2019
Material Source EXISTING EXISTING EXISTING
Material Type EXISTING EXISTING EXISTING
Location (Borehole) JTP26 JBH9 JBH9
Depth (m) 0.3-0.4m 0.5-0.95m 3.5-3.95m
Moisture Content (%) 18.0 10.4 17.8

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

MOISTURE CONTENT REPORT

Client: Jacobs Report Number: 10599/R/86303-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH5

Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 29/05/2019 Page 1 of 1
Test Procedures: AS1289.2.1.1

Sample Number 10599/S/206019

ID / Client ID

Lot Number JBH5

Date / Time Sampled 9/05/2019

Sampling Method

Tested As Received

Date Tested 28/05/2019
Material Source EXISTING
Material Type EXISTING
Location (Borehole) JBH5
Depth 7.5-7.95m
Moisture Content (%) 14.3

Sample Number
ID / Client ID

Lot Number

Date / Time Sampled
Sampling Method

Date Tested
Material Source
Material Type
Location

Depth

(Borehole)

(m)

Moisture Content (%)

Remarks

Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH1
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 1 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206012 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH1
Date Sampled 3/05/2019 Depth (m) 1.5-1.95m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S — = e
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 100 70 -
1.18 100
0.600 99 E 60 -
0.425 99 =
@
0.300 98 B 50 -
0.150 92 o
0.075 72 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o — bl = - i Ly w1 oin WD
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN:

Address:

74128 806 735

37 Carmel Street,
Garbutt QLD 4814

Laboratory: Townsville Laboratory

Phone: 0747288023
Fax: 0747288024
Email: Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH2
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 2 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206013 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH2
Date Sampled 7/05/2019 Depth (m) 1.5-1.95m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S = = e
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 100 70 -
1.18 100
0.600 99 E 60 -
0.425 98 =
@
0.300 96 B 50 -
0.150 89 e
0.075 72 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o — bl = - i Ly w1 oin WD
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH3
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 3 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206014 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH3
Date Sampled 8/05/2019 Depth (m) 1.5-1.95m
Sampled By Client Sampled
Date Tested 17/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 e - - = e
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 100 70 -
1.18 100
0.600 100 E 60 -
0.425 99 =
@
0.300 29 B 50 -
0.150 97 o
0.075 72 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o — bl = - i Ly w1 oin WD
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH3
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 4 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206015 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH3
Date Sampled 8/05/2019 Depth (m) 3.5-3.95m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S - = e
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 100 70 -
1.18 100
0.600 100 E 60 -
0.425 99 =
@
0.300 98 B 50 -
0.150 89 e
0.075 67 T
2
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o — bl = - i Ly w1 oin WD
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd
ABN: 74128806 735

Address:
37 Carmel Street,
Garbutt QLD 4814

Laboratory: Townsville Laboratory

Phone:
Fax:
Email:

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH3
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 5 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206016 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH3
Date Sampled 8/05/2019 Depth (m) 6.5-6.95m
Sampled By Client Sampled
Date Tested 20/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 100 - = - - iDL
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 100 70 -
1.18 100
0.600 100 E 60 -
0.425 99 =
@
0.300 29 B 50 -
0.150 92 o
0.075 66 E 41 -
2
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o — bl = - i Ly w1 oin WD
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd
ABN: 74128806 735

Address:
37 Carmel Street,
Garbutt QLD 4814

Laboratory: Townsville Laboratory

Phone:
Fax:
Email:

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH4
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 6 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206017 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH4
Date Sampled 9/05/2019 Depth (m) 1.5-1.95m
Sampled By Client Sampled
Date Tested 27/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S E—
13.2 100
9.5 100 il
6.7 100
80 -
4.75 99
2.36 97 70 -
1.18 93
0.600 87 = 60 -
0.425 82 o
‘@
0.300 75 éc_" ab -
0.150 60 e
0.075 47 8 an -
2
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone: 0747288023
Fax: 0747288024
Address: Email: Townsville@constructionsciences.net
37 Carmel Street,
Garbutt QLD 4814

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH4
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 7 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206018 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH4
Date Sampled 9/05/2019 Depth (m) 5.5-5.95m
Sampled By Client Sampled
Date Tested 27/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S . —
13.2 100
9.5 100 il
6.7 99
80 -
4.75 99
2.36 29 70 -
1.18 98
0.600 94 = 60 -
0.425 88 =
@
0.300 78 B 50 -
0.150 52 o
0.075 38 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd
ABN: 74128806 735

Address:
37 Carmel Street,
Garbutt QLD 4814

Laboratory: Townsville Laboratory

Phone:
Fax:
Email:

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH6
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 8 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206020 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH6
Date Sampled 10/05/2019 Depth (m) 1.5-1.95m
Sampled By Client Sampled
Date Tested 20/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S e —
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 100 70 -
1.18 94
0.600 80 E 60 -
0.425 73 o
@
0.300 66 B 50 -
0.150 56 e
0.075 50 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o — bl = - i Ly w1 oin WD
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd
ABN: 74128806 735

Address:
37 Carmel Street,
Garbutt QLD 4814

Laboratory: Townsville Laboratory

Phone:
Fax:
Email:

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH7
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 9 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206021 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH7
Date Sampled 9/05/2019 Depth (m) 1.5-1.92m
Sampled By Client Sampled
Date Tested 27/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S
13.2 100
9.5 100 il
6.7 99
80 -
4.75 98
2.36 97 70 -
1.18 90
0.600 80 E 60 -
0.425 74 T
@
0.300 66 B 50 -
0.150 51 o
0.075 38 T,
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd
ABN: 74128806 735

Address:
37 Carmel Street,
Garbutt QLD 4814

Laboratory:

Phone:
Fax:
Email:

Townsville Laboratory
0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH7
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 10 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206022 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH7
Date Sampled 9/05/2019 Depth (m) 4.5-4.95m
Sampled By Client Sampled
Date Tested 27/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S e
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 100 70 -
1.18 95
0.600 85 E 60 -
0.425 76 o
‘@
0.300 62 B 50 -
0.150 38 e
0.075 27 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH8

Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 11 of 39
Test Procedures: AS1289.3.6.1

Sample Number 10599/S/206023 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH8

Date Sampled 10/05/2019 Depth (m) 1.55-1.95m
Sampled By Client Sampled

Date Tested 27/05/2019

Material Source EXISTING Material Type  EXISTING

. Specification Percent Specification PARTICLE SIZE DISTRIEUTION CRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 100 -
1.18 99
0.600 98 S
0.425 96
80 -
0.300 87
0.150 60 0 -
0.075 43
= 60 -
o
=
:..'l
w50 -
o
8 40 -
o
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o} o} o S s — rJ £ M O = —_
o] — bl = - i Ly w1 oin WD
| mn o oo o0 o (o} rJ [}
0 L] o m oQ
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd
ABN: 74128806 735

Address:
37 Carmel Street,
Garbutt QLD 4814

Laboratory: Townsville Laboratory

Phone:
Fax:
Email:

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH8
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 12 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206024 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH8
Date Sampled 10/05/2019 Depth (m) 3.5-3.56m
Sampled By Client Sampled
Date Tested 27/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S
13.2 100
9.5 100 il
6.7 96
80 -
4.75 95
2.36 88 70 -
1.18 69
0.600 a7 = 60 -
0.425 37 o
@
0.300 30 B 50 -
0.150 21 o
0.075 14 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP1
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 13 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206025 Sample Location
Sampling Method Tested As Received Test Pit JTP1
Date Sampled 2/05/2019 Test Depth m 0.8-1.0m
Sampled By Client Sampled
Date Tested 20/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S - = e
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 100 70 -
1.18 100
0.600 100 E 60 -
0.425 98 =
@
0.300 92 B 50 -
0.150 75 e
0.075 55 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd
ABN: 74128806 735

Address:
37 Carmel Street,
Garbutt QLD 4814

Laboratory: Townsville Laboratory

Phone: 0747288023

Fax: 0747288024

Email: Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP1
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 14 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206026 Sample Location
Sampling Method Tested As Received Test Pit JTP1
Date Sampled 2/05/2019 Test Depth m 3.1-3.2m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 100 - - - iDL
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 100 70 -
1.18 100
0.600 100 E 60 -
0.425 100 o
@
0.300 29 B 50 -
0.150 89 e
0.075 61 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o — bl = - i Ly w1 oin WD
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.

7\

NATA

N

The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.

Accredited for compliance with ISO/IEC 17025 - Testing a2 g;) uﬁ?&q’

Accreditation Number: 1986
Corporate Site Number: 10599

Approved Signatory:  Kimberly Rutherford
Form ID:  W9Rep Rev 2




Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP2
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 15 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206027 Sample Location
Sampling Method Tested As Received Test Pit JTP2
Date Sampled 2/05/2019 Test Depth m 0.6-0.7m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S
13.2 89
9.5 88 ol
6.7 86
80 -
4.75 84
2.36 80 70 -
1.18 77
0.600 75 = 60 -
0.425 74 o
@
0.300 73 B 50 -
0.150 71 o
0.075 67 T
2
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP3
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 16 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206029 Sample Location
Sampling Method Tested As Received Test Pit JTP3
Date Sampled 3/05/2019 Test Depth m 2.3-2.4m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S . e —
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 29 70 -
1.18 98
0.600 96 E 60 -
0.425 95 =
@
0.300 94 B 50 -
0.150 88 e
0.075 77 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP4
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 17 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206030 Sample Location
Sampling Method Tested As Received Test Pit JTP4
Date Sampled 3/05/2019 Test Depth m 2.8-2.9m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S
13.2 94
9.5 93 il
6.7 93
80 -
4.75 93
2.36 20 70 -
1.18 86
0.600 82 = 60 -
0.425 79 o
‘@
0.300 7 éc_" ab -
0.150 72 o
0.075 66 E 41 -
2
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP6
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 18 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206032 Sample Location
Sampling Method Tested As Received Test Pit JTP6
Date Sampled 3/05/2019 Test Depth m 0.5-0.6m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S
13.2 100
9.5 100 il
6.7 99
80 -
4.75 98
2.36 94 70 -
1.18 90
0.600 86 E 60 -
0.425 84 =
@
0.300 80 B 50 -
0.150 72 o
0.075 62 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP7

Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 19 of 39
Test Procedures: AS1289.3.6.1

Sample Number 10599/S/206033 Sample Location
Sampling Method Tested As Received Test Pit JTP7

Date Sampled 3/05/2019 Test Depth m 1.9-2.0m
Sampled By Client Sampled

Date Tested 21/05/2019

Material Source EXISTING Material Type  EXISTING

. Specification Percent Specification PARTICLE SIZE DISTRIEUTION CRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
26.5 100 100
19.0 97
13.2 97 )
9.5 97
80 -
6.7 97
4.75 96 s
2.36 96
1.18 93 Z. 60 -
0.600 89 =
@
0.425 87 |:FE Ef _
0.300 85 e
0.150 79 T
0.075 72 &
30 -
20 -
10 -
l:l T | A AR | T T T | RS ALRT B T |I
o} o } = a0 a —_ kJ S D = = T
o — W = o — (] % Ayin WD
| o s R % N | 0 o 5y} K O
0 o om Qo
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP8
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 20 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206034 Sample Location
Sampling Method Tested As Received Test Pit JTP8
Date Sampled 3/05/2019 Test Depth m 2.5-2.6m
Sampled By Client Sampled
Date Tested 20/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S
13.2 100
9.5 100 il
6.7 98
80 -
4.75 93
2.36 68 70 -
1.18 45
0.600 31 = 60 -
0.425 25 o
@
0.300 20 B 50 -
0.150 14 o
0.075 11 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP11

Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 21 of 39
Test Procedures: AS1289.3.6.1

Sample Number 10599/S/206036 Sample Location
Sampling Method Tested As Received Test Pit JTP11

Date Sampled 2/05/2019 Test Depth m 0.6-0.8m
Sampled By Client Sampled

Date Tested 21/05/2019

Material Source EXISTING Material Type  EXISTING

. Specification Percent Specification PARTICLE SIZE DISTRIEUTION CRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
13.2 100
9.5 100 )
6.7 100
80 -
4.75 100
2.36 98 0 -
1.18 93
0.600 86 = 6D -
0.425 82 =
@
0.300 76 ;rE 50 -
0.150 61 s
0.075 52 T
o
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o} o} o S s — [ ] £ M O = —_
o] — b = o — i T T .
| mn o oo o0 o (o} rJ [}
0 L] o m oQ
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone: 0747288023
Fax: 0747288024
Address: Email: Townsville@constructionsciences.net
37 Carmel Street,
Garbutt QLD 4814

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP14
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 22 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206037 Sample Location
Sampling Method Tested As Received Test Pit JTP14
Date Sampled 8/05/2019 Test Depth m 0.9-1.0m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S .
13.2 100
9.5 99 ol
6.7 98
80 -
4.75 98
2.36 95 70 -
1.18 91
0.600 78 = 60 -
0.425 70 o
‘@
0.300 62 B 50 -
0.150 49 o
0.075 40 8 4p -
-
30 -
20 -
10 -
l:l T T TN T T T T T | RS R |_T|_‘
o o L S e N — [ I T L R R T
o] — bl = - i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP16
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 23 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206038 Sample Location
Sampling Method Tested As Received Test Pit JTP16
Date Sampled 8/05/2019 Test Depth m 0.4-0.5m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S e —
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 98 70 -
1.18 96
0.600 90 E 60 -
0.425 84 =
‘@
0.300 76 B 50 -
0.150 50 e
0.075 35 T
o ]
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP17
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 24 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206039 Sample Location
Sampling Method Tested As Received Test Pit JTP17
Date Sampled 8/05/2019 Test Depth m 0.6-0.7m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S . e —
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 29 70 -
1.18 98
0.600 94 = 60 -
0.425 91 o
‘@
0.300 88 B 50 -
0.150 81 o
0.075 76 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP17
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 25 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206040 Sample Location
Sampling Method Tested As Received Test Pit JTP17
Date Sampled 8/05/2019 Test Depth m 2.6-2.7m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S .
6.7 100
4.75 99 ol
2.36 95
80 -
1.18 80
0.600 57 70 -
0.425 50
0.300 45 E 60 -
0.150 35 =
‘@
0.075 28 B 50 -
E 40 -
2
30 -
20 -
10 -
l:l T T TN T T T T T | RS R |_T|_‘
o o L S e N — [ I T L R R T
o] — bl = - i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP18
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019
Test Procedures: AS1289.3.6.1

Sample Number 10599/S/206041 Sample Location
Sampling Method Tested As Received Test Pit JTP18

Date Sampled 8/05/2019 Test Depth m 0.4-0.5m
Sampled By Client Sampled

Date Tested 20/05/2019

Material Source EXISTING Material Type  EXISTING

_ Specification Percent Specification PARTICLE SIZE DISTRIBUTION GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
~ 100 100 % = -
13.2 100
9.5 29 P
6.7 99
80 -
475 29
2.36 29 70 -
1.18 98
0.600 89 =, 60 -
0.425 81 £
0.300 68 E 50 -
0.150 43 =
0.075 26 S 40 -
o
30 -
31
'
0 T T TN T T ] | ! L q I_TI_‘
o =] " B o R . —_ rJ I T L R R T
] i O MO oo = il M
i o =2 ma
AS Sieve Size (mm)

Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP18
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 27 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206042 Sample Location
Sampling Method Tested As Received Test Pit JTP18
Date Sampled 8/05/2019 Test Depth m 0.8-0.9m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S
13.2 93
9.5 84 il
6.7 70
80 -
4.75 60
2.36 51 70 -
1.18 44
0.600 40 = 60 -
0.425 37 o
‘@
0.300 34 B 50 -
0.150 29 e
0.075 26 T
2
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP19
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 28 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206043 Sample Location
Sampling Method Tested As Received Test Pit JTP19
Date Sampled 9/05/2019 Test Depth m 0.8-0.9m
Sampled By Client Sampled
Date Tested 20/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S
13.2 99
9.5 99 ol
6.7 98
80 -
4.75 98
2.36 96 70 -
1.18 90
0.600 82 = 60 -
0.425 76 o
@
0.300 68 B 50 -
0.150 54 o
0.075 44 8 an -
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP20
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 29 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206044 Sample Location
Sampling Method Tested As Received Test Pit JTP20
Date Sampled 9/05/2019 Test Depth m 1.3-1.4m
Sampled By Client Sampled
Date Tested 20/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S e —
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 79 70 -
1.18 52
0.600 42 = 60 -
0.425 37 o
@
0.300 3 B 50 -
0.150 22 o
0.075 17 T
2
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP21
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 30 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206045 Sample Location
Sampling Method Tested As Received Test Pit JTP21
Date Sampled 9/05/2019 Test Depth m 0.3-0.4m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S = e
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 100 70 -
1.18 100
0.600 98 E 60 -
0.425 95 =
@
0.300 20 B 50 -
0.150 67 o
0.075 49 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP21

Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200

Area Description: Report Date / Page: 28/05/2019 Page 31 of 39
Test Procedures: AS1289.3.6.1

Sample Number 10599/S/206046 Sample Location
Sampling Method Tested As Received Test Pit JTP21

Date Sampled 9/05/2019 Test Depth m 2.1-2.2m
Sampled By Client Sampled

Date Tested 21/05/2019

Material Source EXISTING Material Type  EXISTING

. Specification Percent Specification PARTICLE SIZE DISTRIEUTION CRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 100
13.2 95
9.5 90 s
6.7 88
80 -
4.75 86
2.36 84 20 -
1.18 77
0.600 64 E 60 -
0.425 56 =
m
0.300 48 .:JrE 50 -
0.150 33 s
0.075 23 T
o
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N —_ rJ £ M O =
o — bl = - i Ly w1 oin WD
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP23
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 32 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206047 Sample Location
Sampling Method Tested As Received Test Pit JTP23
Date Sampled 10/05/2019 Test Depth m 0.5-0.6m
Sampled By Client Sampled
Date Tested 20/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S
13.2 100
9.5 100 il
6.7 99
80 -
4.75 98
2.36 97 70 -
1.18 95
0.600 90 E 60 -
0.425 87 o
@
0.300 82 B 50 -
0.150 69 e
0.075 61 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o — bl = - i Ly w1 oin WD
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.

7\

NATA

N

The results of the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
Accredited for compliance with ISO/IEC 17025 - Testing

Accreditation Number: 1986
Corporate Site Number: 10599

& D TrFod

Approved Signatory:  Kimberly Rutherford
Form ID:  W9Rep Rev 2




Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP23
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 33 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206048 Sample Location
Sampling Method Tested As Received Test Pit JTP23
Date Sampled 10/05/2019 Test Depth m 2.8-2.9m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S s .
6.7 100
4.75 100 il
2.36 95
80 -
1.18 72
0.600 36 70 -
0.425 24
0.300 17 = 60 -
0.150 12 E‘
1w
0.075 10 B 50 -
E 40 -
2
30 -
20 -
10 -
l:l T T T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
= —_ (R —_ i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP24
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 34 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206049 Sample Location
Sampling Method Tested As Received Test Pit JTP24
Date Sampled 10/05/2019 Test Depth m 2.6-2.7m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S e —
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 98 70 -
1.18 93
0.600 83 = 60 -
0.425 79 o
‘@
0.300 75 éc_" ab -
0.150 71 o
0.075 68 E 41 -
2
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

Laboratory: Townsville Laboratory

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP25
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 35 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206050 Sample Location
Sampling Method Tested As Received Test Pit JTP25
Date Sampled 10/05/2019 Test Depth m 1.2-1.3m
Sampled By Client Sampled
Date Tested 21/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S e —
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 97 70 -
1.18 93
0.600 88 E 60 -
0.425 84 =
@
0.300 78 B 50 -
0.150 68 e
0.075 62 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd

Laboratory: Townsville Laboratory

ABN: 74128806 735 Phone:
Fax:

Address: Email:

37 Carmel Street,

Garbutt QLD 4814

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP25
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 36 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206051 Sample Location
Sampling Method Tested As Received Test Pit JTP25
Date Sampled 10/05/2019 Test Depth m 2.7-2.8m
Sampled By Client Sampled
Date Tested 20/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S E—
13.2 100
9.5 100 il
6.7 100
80 -
4.75 99
2.36 98 70 -
1.18 96
0.600 94 = 60 -
0.425 92 o
‘@
0.300 91 B 50 -
0.150 81 o
0.075 69 E 41 -
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd
ABN: 74128806 735

Address:
37 Carmel Street,
Garbutt QLD 4814

Laboratory: Townsville Laboratory

Phone: 0747288023
Fax: 0747288024
Email: Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JTP26
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 37 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206052 Sample Location
Sampling Method Tested As Received Test Pit JTP26
Date Sampled 10/05/2019 Test Depth m 0.3-0.4m
Sampled By Client Sampled
Date Tested 20/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S e —
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 98 70 -
1.18 96
0.600 93 = 60 -
0.425 91 o
@
0.300 88 B 50 -
0.150 77 o
0.075 64 T
-
30 -
20 -
10 -
l:l T T TN T T T T T | RS R |_T|_‘
o o L S e N — [ I T L R R T
o] — bl = - i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd
ABN: 74128806 735

Address:
37 Carmel Street,
Garbutt QLD 4814

Laboratory: Townsville Laboratory

Phone:
Fax:
Email:

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH9
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 38 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206287 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH9
Date Sampled 15/05/2019 Depth (m) 0.5-0.95m
Sampled By Client Sampled
Date Tested 27/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S
13.2 100
9.5 100 il
6.7 99
80 -
4.75 98
2.36 97 70 -
1.18 95
0.600 94 = 60 -
0.425 92 o
‘@
0.300 86 B 50 -
0.150 67 o
0.075 52 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd
ABN: 74128806 735

Address:
37 Carmel Street,
Garbutt QLD 4814

Laboratory: Townsville Laboratory

Phone:
Fax:
Email:

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86242-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH9
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 28/05/2019 Page 39 of 39
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206288 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH9
Date Sampled 15/05/2019 Depth (m) 3.5-3.95m
Sampled By Client Sampled
Date Tested 27/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S - e —
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 29 70 -
1.18 93
0.600 86 E 60 -
0.425 82 o
‘@
0.300 7 éc_" ab -
0.150 70 e
0.075 64 T
-
30 -
20 -
10 -
l:l T T T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
= —_ (R —_ i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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Construction Sciences Pty Ltd
ABN: 74128806 735

Address:
37 Carmel Street,
Garbutt QLD 4814

Laboratory: Townsville Laboratory

Phone:
Fax:
Email:

0747288023
0747288024

Townsville@constructionsciences.net

PARTICLE SIZE DISTRIBUTION REPORT

Client: Jacobs Report Number: 10599/R/86350-1
Client Address: 444 Flinders Street, PO Box 856, Townsville Project Number: 10599/P/866
Project: Jacobs- General Testing Lot Number: JBH5
Location: Townsville Internal Test Request: 10599/T/36157
Component: Haughton Pipeline Stage 2 - Business Case Client Reference/s: IH175200
Area Description: Report Date / Page: 30/05/2019 Page 1 of 1
Test Procedures: AS1289.3.6.1
Sample Number 10599/S/206019 Sample Location
Sampling Method Tested As Received Location (Borehole) JBH5
Date Sampled 9/05/2019 Depth (m) 7.5-7.95m
Sampled By Client Sampled
Date Tested 30/05/2019
Material Source EXISTING Material Type  EXISTING
. Specification Percent Specification PARTICLE SIZE DISTRIBUTIOMN GRAPH
AS Sieve (mm) Minimum Passing (%) Maximum
19.0 100 S e —
13.2 100
9.5 100 il
6.7 100
80 -
4.75 100
2.36 87 70 -
1.18 63
0.600 46 = 60 -
0.425 39 o
@
0.300 34 B 50 -
0.150 24 o
0.075 19 T
-
30 -
20 -
10 -
l:l T T TN T T T T T T T |_T|_‘
o o L S e N — [ I T L R R T
o] — W = o — i Ly &l fgp D
= L o o0 o o o {0
un L] o moQa
AR Sieve Size (mm)
Remarks Results apply to sample(s) tested as received.
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ALS) Environmental

CERTIFICATE OF ANALYSIS

Work Order :EB1912157 Page t10of12

Client : JACOBS GROUP (AUSTRALIA) PTY LTD Laboratory : Environmental Division Brisbane

Contact : RYAN DAVIS Contact : Brenda Hong

Address 1 444 FLINDERS STREET PO BOX 856 Address . 2 Byth Street Stafford QLD Australia 4053
TOWNSVILLE QLD, AUSTRALIA 4810

Telephone [e— Telephone . +61 2 8784 8555

Project - IH1752000 Date Samples Received : 14-May-2019 09:00

Order number : IH1752000 Date Analysis Commenced  : 16-May-2019

C-O-C number P Issue Date . 16-May-2019 15:05

Sampler : DANIEL MOULE

Site D m—

Quote number - EN/222

No. of samples received - 76

No. of samples analysed - 50

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Certificate of Analysis contains the following information:

® General Comments

® Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control

Report, QA/QC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Position Accreditation Category

Ben Felgendrejeris Senior Acid Sulfate Soil Chemist Brisbane Acid Sulphate Soils, Stafford, QLD

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - EB1912157
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH1752000 ALS

General Comments
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.
Where moisture determination has been performed, results are reported on a dry weight basis.
Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.
When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.
Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.
Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting

A = This result is computed from individual analyte detections at or above the level of reporting
~ = Indicates an estimated value.

® ASS: EA037 (Rapid Field and F(ox) screening): pH F(ox) Reaction Rate: 1 - Slight; 2 - Moderate; 3 - Strong; 4 - Extreme
® EAO037 ASS Field Screening: NATA accreditation does not cover performance of this service.




Page : 30f12

Work Order - EB1912157
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH1752000 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JBH3 JBH3 JBH3 JBH3 JBH3
(Matrix: SOlL) o 025 05 1 15
Client sampling date / time 08-May-2019 00:00 08-May-2019 00:00 08-May-2019 00:00 08-May-2019 00:00 08-May-2019 00:00
Compound CAS Number LOR Unit EB1912157-017 EB1912157-018

EB1912157-019

EB1912157-020

EB1912157-021

Result

Result Result Result Result
pH (F) —- 0.1 pH Unit 6.2 6.8 7.0 7.6 7.3
pH (Fox) — 0.1 pH Unit 3.9 5.0 5.1 5.5 6.3
Reaction Rate — 1 - 2 2 2 2 2
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Work Order - EB1912157
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH1752000 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JBH3 JBH3 JBH3 JBH3 JBH3
(Matrix: SOIL) 2.5 3.5 4.5 55 6.5
Client sampling date / time 08-May-2019 00:00 08-May-2019 00:00 08-May-2019 00:00 08-May-2019 00:00 08-May-2019 00:00
Compound CAS Number | LOR Unit EB1912157-022 EB1912157-023

EB1912157-024

EB1912157-025

EB1912157-026

Result

Result Result Result Result
pH (F) — 0.1 pH Unit 7.2 7.8 8.0 8.1 8.0
pH (Fox) — 0.1 pH Unit 6.1 7.2 7.3 7.4 7.3
Reaction Rate J— 1 - 2 4 4 4 4
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Work Order - EB1912157
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH1752000 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JBH4 JBH4 JBH4 JBH4 JBH4
(Matrix: SOlL) o 025 05 1 15
Client sampling date / time 09-May-2019 00:00 09-May-2019 00:00 09-May-2019 00:00 09-May-2019 00:00 09-May-2019 00:00
Compound CAS Number LOR Unit EB1912157-027 EB1912157-028

EB1912157-029

EB1912157-030

EB1912157-031

Result

Result Result Result Result
pH (F) — 0.1 pH Unit 5.5 6.7 7.7 9.2 9.0
pH (Fox) — 0.1 pH Unit 2.6 3.7 5.6 8.5 8.3
Reaction Rate J— 1 - 3 4 4 4 4
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Work Order - EB1912157
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH1752000 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JBH4 JBH4 JBH4 JBH5 JBH5
(Matrix: SOIL) 25 5.5 6.5 0 0.25
Client sampling date / time 09-May-2019 00:00 09-May-2019 00:00 09-May-2019 00:00 09-May-2019 00:00 09-May-2019 00:00
Compound CAS Number LOR Unit EB1912157-032 EB1912157-035

EB1912157-036

EB1912157-037

EB1912157-038

Result

Result Result Result Result
pH (F) —- 0.1 pH Unit 9.0 8.8 9.2 6.8 6.6
pH (Fox) — 0.1 pH Unit 8.5 5.9 6.7 3.3 4.4
Reaction Rate —- 1 - 4 2 3 3 4
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Work Order - EB1912157
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH1752000 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JBH5 JBH5 JBH5 JBH5 JBH6
(Matrix: SOlL) 0.5 1 1.5 2.5 0
Client sampling date / time 09-May-2019 00:00 09-May-2019 00:00 09-May-2019 00:00 09-May-2019 00:00 10-May-2019 00:00
Compound CAS Number LOR Unit EB1912157-039 EB1912157-040

EB1912157-041

EB1912157-042

EB1912157-047

Result

Result Result Result Result
pH (F) —- 0.1 pH Unit 6.5 7.0 6.5 7.4 7.0
pH (Fox) — 0.1 pH Unit 4.3 5.0 5.0 5.8 41
Reaction Rate — 1 - 4 2 2 2 3
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Work Order - EB1912157
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH1752000 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JBH6 JBH6 JBH6 JBH6 JBH6
(Matrix: SOlL) 025 05 1 15 25
Client sampling date / time 10-May-2019 00:00 10-May-2019 00:00 10-May-2019 00:00 10-May-2019 00:00 10-May-2019 00:00
Compound CAS Number LOR Unit EB1912157-048 EB1912157-049

EB1912157-050

EB1912157-051

EB1912157-052

Result

Result Result Result Result
pH (F) —- 0.1 pH Unit 6.5 6.4 7.9 8.1 7.9
pH (Fox) — 0.1 pH Unit 4.0 4.4 5.2 5.5 5.6
Reaction Rate — 1 - 2 2 2 2 2
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Work Order - EB1912157
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH1752000 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JBH7 JBH7 JBH7 JBH7 JBH7
(Matrix: SOlL) o 025 05 1 15
Client sampling date / time 10-May-2019 00:00 10-May-2019 00:00 10-May-2019 00:00 10-May-2019 00:00 10-May-2019 00:00
Compound CAS Number LOR Unit EB1912157-057 EB1912157-058

EB1912157-059

EB1912157-060

EB1912157-061

Result

Result Result Result Result
pH (F) —- 0.1 pH Unit 6.4 6.4 7.3 8.1 9.0
pH (Fox) — 0.1 pH Unit 3.0 3.7 5.3 6.0 5.8
Reaction Rate — 1 - 3 3 2 2 2
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Work Order - EB1912157
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH1752000 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JBH7 JBH7 JBH7 JBH7 JBH7
(Matrix: SOIL) 25 3.5 45 5.5 6.5
Client sampling date / time 10-May-2019 00:00

10-May-2019 00:00

10-May-2019 00:00

10-May-2019 00:00

10-May-2019 00:00

Compound

CAS Number

LOR

Unit

EB1912157-062

EB1912157-063

EB1912157-064

EB1912157-065

EB1912157-066

Result Result Result Result Result
pH (F) —- 0.1 pH Unit 8.9 8.6 8.7 8.6 8.8
pH (Fox) — 0.1 pH Unit 6.4 7.8 5.7 5.7 5.9
Reaction Rate — 1 - 2 3 2 2 2
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Work Order - EB1912157
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH1752000 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JBHS JBHS JBH8 JBHS JBHS8
(Matrix: SOIL) 0 0.25 0.5 1 1.5
Client sampling date / time 11-May-2019 00:00

11-May-2019 00:00

11-May-2019 00:00

11-May-2019 00:00

11-May-2019 00:00

Compound

CAS Number

LOR

Unit

EB1912157-067

EB1912157-068

EB1912157-069

EB1912157-070

EB1912157-071

Result Result Result Result Result
pH (F) —- 0.1 pH Unit 7.0 7.9 8.0 7.3 7.4
pH (Fox) — 0.1 pH Unit 4.3 5.9 5.7 6.0 5.6
Reaction Rate — 1 - 2 2 2 2 2
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Work Order - EB1912157
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH1752000 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JBHS JBHS8 JBH8 JBHS JBHS
(Matrix: SOIL) 25 3.5 45 55 6.5
Client sampling date / time 11-May-2019 00:00

11-May-2019 00:00

11-May-2019 00:00

11-May-2019 00:00

11-May-2019 00:00

Compound

CAS Number

LOR

Unit

EB1912157-072

EB1912157-073

EB1912157-074

EB1912157-075

EB1912157-076

Result Result Result Result Result
pH (F) —- 0.1 pH Unit 7.7 7.9 8.6 8.8 6.9
pH (Fox) — 0.1 pH Unit 5.5 7.4 5.7 5.9 5.6
Reaction Rate — 1 - 2 4 2 2 2




ALS) Environmental

CERTIFICATE OF ANALYSIS

Work Order :EB1912591 Page t10of4

Client : JACOBS GROUP (AUSTRALIA) PTY LTD Laboratory : Environmental Division Brisbane

Contact : RYAN DAVIS Contact : Brenda Hong

Address 1 444 FLINDERS STREET PO BOX 856 Address . 2 Byth Street Stafford QLD Australia 4053
TOWNSVILLE QLD, AUSTRALIA 4810

Telephone f— Telephone : +61 2 8784 8555

Project - IH1752000 Date Samples Received : 17-May-2019 10:10

Order number : IH1752000 Date Analysis Commenced  : 20-May-2019

C-O-C number D Issue Date : 20-May-2019 13:38

Sampler : MANEESHA WIJEKOON

Site D m—

Quote number - EN/222

No. of samples received - 10

No. of samples analysed - 10

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Certificate of Analysis contains the following information:

® General Comments

® Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control

Report, QA/QC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Position Accreditation Category

Ben Felgendrejeris Senior Acid Sulfate Soil Chemist Brisbane Acid Sulphate Soils, Stafford, QLD

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - EB1912591
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH1752000 ALS

General Comments
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.
Where moisture determination has been performed, results are reported on a dry weight basis.
Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.
When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.
Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.
Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting

A = This result is computed from individual analyte detections at or above the level of reporting
~ = Indicates an estimated value.

® ASS: EA037 (Rapid Field and F(ox) screening): pH F(ox) Reaction Rate: 1 - Slight; 2 - Moderate; 3 - Strong; 4 - Extreme
® EAO037 ASS Field Screening: NATA accreditation does not cover performance of this service.
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Work Order

- EB1912591

Client : JACOBS GROUP (AUSTRALIA) PTY LTD

Project - IH1752000 ALS
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

JBH9 0

JBH9 0.25

JBH9 0.5 JBH9 1 JBH9 1.5
Client sampling date / time [16-May-2019] [16-May-2019] [16-May-2019] [16-May-2019] [16-May-2019]
Compound CAS Number LOR Unit EB1912591-001 EB1912591-002 EB1912591-003 EB1912591-004 EB1912591-005
Result Result Result Result Result
pH (F) | 01 pH Unit 6.1 6.3 6.8 8.8 9.1
pH (Fox) | 01 pH Unit 49 5.3 5.5 8.1 8.5
Reaction Rate — 1 - 4 4 4 4 4
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Work Order - EB1912591
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH1752000 ALS
Analytical Results
Sub-Matrix: SOIL

(Matrix: SOIL)

Compound

Client sample ID

Client sampling date / time

JBH9 2.5

JBH9 3.5

[16-May-2019]

[16-May-2019]

JBH9 4.5

JBH9 5.5

JBH9 0.75

CAS Number LOR Unit

EB1912591-006

[16-May-2019]

[16-May-2019]

EB1912591-007

EB1912591-008

[16-May-2019]

EB1912591-009 EB1912591-010
Result Result Result Result Result
pH (F) J— 0.1 pH Unit 9.1 8.5 8.8 8.3 9.0
pH (Fox) — 0.1 pH Unit 8.6 5.8 8.7 5.6 8.4
Reaction Rate — 1 - 4 2 4 2 4




ALS) Environmental

CERTIFICATE OF ANALYSIS

Work Order :EB1912808 Page :10f6
Client : JACOBS GROUP (AUSTRALIA) PTY LTD Laboratory : Environmental Division Brisbane
Contact : RYAN DAVIS Contact : Brenda Hong
Address 1 444 FLINDERS STREET PO BOX 856 Address . 2 Byth Street Stafford QLD Australia 4053
TOWNSVILLE QLD, AUSTRALIA 4810
Telephone - Telephone : +61 2 8784 8555
Project : IH175200 Date Samples Received : 20-May-2019 14:23 a1
Order number - IH175200 Date Analysis Commenced : 22-May-2019 \\“\QJ//"/,, A
G e

C-O-C number — Issue Date . 23-May-2019 12:34 Bg~——— — = N ATA
Sampler - MANEESHA WIJEKOON ilm
ste N
Quote number - EN/222 "”//;\\\\‘\\\

: Ul Accreditation Mo, 825
No. of samples received - 18 Accredited for compliance with
No. of samples analysed 18 ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Certificate of Analysis contains the following information:

® General Comments

® Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control

Report, QA/QC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Position Accreditation Category

Ben Felgendrejeris Senior Acid Sulfate Soil Chemist Brisbane Acid Sulphate Soils, Stafford, QLD

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - EB1912808
Client : JACOBS GROUP (AUSTRALIA) PTY LTD )
Project - IH175200 ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.

® ASS: EA033 (CRS Suite):Retained Acidity not required because pH KCI greater than or equal to 4.5
ASS: EA033 (CRS Suite): ANC not required because pH KCl less than 6.5

® ASS: EA033 (CRS Suite): Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and
poor reactivity of lime. For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.



Page : 3of6

Work Order - EB1912808
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH175200 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JBH3 JBH3 JBH4 JBH4 JBH4
(Matrix: SOIL) 0 0.25 0 0.5 5.5
Client sampling date / time 08-May-2019 00:00 08-May-2019 00:00 09-May-2019 00:00 09-May-2019 00:00 09-May-2019 00:00
Compound CAS Number LOR Unit EB1912808-001 EB1912808-002 EB1912808-003 EB1912808-004 EB1912808-005
Result Result Result Result Result
pH KCI (23A) —| 0.1 pH Unit 5.7 6.0 4.6 5.7 6.4
Titratable Actual Acidity (23F) — 2 mole H+ / t <2 <2 20 2 <2
sulfidic - Titratable Actual Acidity (s-23F) -—-| 0.02 % pyrite S <0.02 <0.02 0.03 <0.02 <0.02
EA033-B: Potential Acidity
Chromium Reducible Sulfur (22B) ----| 0.005 % S <0.005 <0.005 <0.005 <0.005 <0.005
acidity - Chromium Reducible Sulfur — 10 mole H+/t <10 <10 <10 <10 <10
(a-22B)
ANC Fineness Factor — 0.5 - 1.5 1.5 1.5 1.5 1.5
Net Acidity (sulfur units) - 0.02 % S <0.02 <0.02 0.03 <0.02 <0.02
Net Acidity (acidity units) — 10 mole H+ / t <10 <10 20 <10 <10
Liming Rate — 1 kg CaCO3/t <1 <1 2 <1 <1
Net Acidity excluding ANC (sulfur units) -—-| 0.02 % S <0.02 <0.02 0.03 <0.02 <0.02
Net Acidity excluding ANC (acidity units) — 10 mole H+ / t <10 <10 20 <10 <10
Liming Rate excluding ANC — 1 kg CaCO3/t <1 <1 2 <1 <1
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Work Order - EB1912808
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH175200 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JBH5 JBH5 JBH6 JBH6 JBH6
(Matrix: SOIL) 0.25 1 0 0.25 1
Client sampling date / time 09-May-2019 00:00 09-May-2019 00:00 10-May-2019 00:00 10-May-2019 00:00 10-May-2019 00:00
Compound CAS Number LOR Unit EB1912808-006 EB1912808-007 EB1912808-008 EB1912808-009 EB1912808-010
Result Result Result Result Result
pH KCI (23A) — 041 pH Unit 6.1 5.2 5.6 5.8 6.0
Titratable Actual Acidity (23F) — 2 mole H+ / t <2 5 <2 <2 <2
sulfidic - Titratable Actual Acidity (s-23F) -—-| 0.02 % pyrite S <0.02 <0.02 <0.02 <0.02 <0.02
EA033-B: Potential Acidity
Chromium Reducible Sulfur (22B) ----| 0.005 % S <0.005 <0.005 <0.005 <0.005 <0.005
acidity - Chromium Reducible Sulfur — 10 mole H+/t <10 <10 <10 <10 <10
(a-22B)
ANC Fineness Factor — 0.5 - 1.5 1.5 1.5 1.5 1.5
Net Acidity (sulfur units) - 0.02 % S <0.02 <0.02 <0.02 <0.02 <0.02
Net Acidity (acidity units) — 10 mole H+ / t <10 <10 <10 <10 <10
Liming Rate — 1 kg CaCO3/t <1 <1 <1 <1 <1
Net Acidity excluding ANC (sulfur units) -—-| 0.02 % S <0.02 <0.02 <0.02 <0.02 <0.02
Net Acidity excluding ANC (acidity units) — 10 mole H+ / t <10 <10 <10 <10 <10
Liming Rate excluding ANC — 1 kg CaCO3/t <1 <1 <1 <1 <1
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Work Order - EB1912808
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH175200 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JBH6 JBH7 JBH7 JBH7 JBH7
(Matrix: SOIL) 25 0 0.25 15 4.5
Client sampling date / time 10-May-2019 00:00 10-May-2019 00:00 10-May-2019 00:00 10-May-2019 00:00 10-May-2019 00:00
Compound CAS Number LOR Unit EB1912808-011 EB1912808-012 EB1912808-013 EB1912808-014 EB1912808-015
Result Result Result Result Result
pH KCI (23A) — 0.1 pH Unit 5.4 5.5 5.6 6.4 6.1
Titratable Actual Acidity (23F) — 2 mole H+ / t 3 3 2 <2 <2
sulfidic - Titratable Actual Acidity (s-23F) -—-| 0.02 % pyrite S <0.02 <0.02 <0.02 <0.02 <0.02
EA033-B: Potential Acidity
Chromium Reducible Sulfur (22B) ----| 0.005 % S <0.005 <0.005 <0.005 <0.005 <0.005
acidity - Chromium Reducible Sulfur — 10 mole H+/t <10 <10 <10 <10 <10
(a-22B)
ANC Fineness Factor — 0.5 - 1.5 1.5 1.5 1.5 1.5
Net Acidity (sulfur units) - 0.02 % S <0.02 <0.02 <0.02 <0.02 <0.02
Net Acidity (acidity units) — 10 mole H+ / t <10 <10 <10 <10 <10
Liming Rate — 1 kg CaCO3/t <1 <1 <1 <1 <1
Net Acidity excluding ANC (sulfur units) -—-| 0.02 % S <0.02 <0.02 <0.02 <0.02 <0.02
Net Acidity excluding ANC (acidity units) — 10 mole H+ / t <10 <10 <10 <10 <10
Liming Rate excluding ANC — 1 kg CaCO3/t <1 <1 <1 <1 <1
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Work Order - EB1912808

Client : JACOBS GROUP (AUSTRALIA) PTY LTD

Project - IH175200

Analytical Results

Sub-Matrix: SOIL Client sample ID JBHS JBHS JBHS ——— j—
(Matrix: SOIL) 0 2.5 4.5

Client sampling date / time

11-May-2019 00:00

11-May-2019 00:00

11-May-2019 00:00

Compound CAS Number | LOR Unit EB1912808-016 EB1912808-017 EB1912808-018 | = seeeeee- e——
Result Result Result - —
EA033-A: Actual Acidity
pH KCI (23A) — 01 pH Unit 5.4 5.5 6.2
Titratable Actual Acidity (23F) J— 2 mole H+ / t <2 <2 <2 J— J—
sulfidic - Titratable Actual Acidity (s-23F) —-| 0.02 % pyrite S <0.02 <0.02 <0.02 P P
EA033-B: Potential Acidity
Chromium Reducible Sulfur (22B) --—--| 0.005 % S <0.005 <0.005 <0.005 —mme P
acidity - Chromium Reducible Sulfur — 10 mole H+/t <10 <10 <10 - -
(a-22B)
EAO033-E: Acid Base Accounting
ANC Fineness Factor —- 0.5 - 15 15 1.5 - —
Net Acidity (sulfur units) —-| 0.02 % S <0.02 <0.02 <0.02 - -
Net Acidity (acidity units) — 10 mole H+/ t <10 <10 <10 - -
Liming Rate - 1 kg CaCO3/t <1 <1 <1 - -
Net Acidity excluding ANC (sulfur units) —-| 0.02 % S <0.02 <0.02 <0.02 nee nee
Net Acidity excluding ANC (acidity units) —- 10 mole H+ / t <10 <10 <10 P -
Liming Rate excluding ANC —- 1 kg CaCO3/t <1 <1 <1 P -




ALS) Environmental

CERTIFICATE OF ANALYSIS

Work Order :EB1913016 Page t1of2
Client : JACOBS GROUP (AUSTRALIA) PTY LTD Laboratory : Environmental Division Brisbane
Contact : RYAN DAVIS Contact : Brenda Hong
Address 1 444 FLINDERS STREET PO BOX 856 Address . 2 Byth Street Stafford QLD Australia 4053
TOWNSVILLE QLD, AUSTRALIA 4810
Telephone [e— Telephone . +61 2 8784 8555
Project - IH175200 Date Samples Received : 21-May-2019 16:52 Ry
Order number : Date Analysis Commenced : 24-May-2019 \\“\QJ//"/,, A
G e

C-O-C number R Issue Date . 24-May-2019 16:46 S~ = NATA
Sampler - MANEESHA WIJEKOON ilm
o v NV
Quote number - EN/222 ”’I/;\\\\‘\\

. Ul Accreditation Mo. 825
No. of samples received -3 Accredited for compliance with
No. of samples analysed .3 ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Certificate of Analysis contains the following information:

® General Comments

® Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatories Position Accreditation Category

Satishkumar Trivedi Senior Acid Sulfate Soil Chemist Brisbane Acid Sulphate Soils, Stafford, QLD

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - EB1913016
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH175200 ALS

General Comments
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.
Where moisture determination has been performed, results are reported on a dry weight basis.
Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.
When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.
Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.
Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting

@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.

® ASS: EA033 (CRS Suite):Retained Acidity not required because pH KCI greater than or equal to 4.5
® ASS: EA033 (CRS Suite): ANC not required because pH KCl less than 6.5
® ASS: EA033 (CRS Suite): Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and
poor reactivity of lime. For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.
Analytical Results
Sub-Matrix: SOIL Client sample ID BH9 0 BH9 0.25 BH9 5.5
(Matrix: SOIL)
Client sampling date / time 16-May-2019 00:00 16-May-2019 00:00 16-May-2019 00:00 - -
Compound CAS Number LOR Unit EB1913016-001 EB1913016-002 EB1913016-003 Pe—
Result Result Result - —
EA033-A: Actual Acidity
pH KCI (23A) — 0.1 pH Unit 5.8 5.3 6.1 - -
Titratable Actual Acidity (23F) — 2 mole H+ / t 2 <2 <2 - e
sulfidic - Titratable Actual Acidity (s-23F) -] 0.02 % pyrite S <0.02 <0.02 <0.02 P P
EA033-B: Potential Acidity
Chromium Reducible Sulfur (22B) ----| 0.005 % S <0.005 <0.005 <0.005 nme P
acidity - Chromium Reducible Sulfur — 10 mole H+/t <10 <10 <10 J— ——
(a-22B)
EAO033-E: Acid Base Accounting
ANC Fineness Factor — 0.5 - 15 15 1.5 - -
Net Acidity (sulfur units) -—-| 0.02 % S <0.02 <0.02 <0.02 - -
Net Acidity (acidity units) f— 10 mole H+/ t <10 <10 <10 - -
Liming Rate —— 1 kg CaCO3/t <1 <1 <1 J— J—
Net Acidity excluding ANC (sulfur units) -—-| 0.02 % S <0.02 <0.02 <0.02 nee -
Net Acidity excluding ANC (acidity units) — 10 mole H+ / t <10 <10 <10 - a——

Liming Rate excluding ANC — 1 kg CaCO3/t <1 <1 <1 e J—




ALS) Environmental

CERTIFICATE OF ANALYSIS

Z\

NATA

N

Accreditation No. 825

Accredited for compliance with

Work Order :EB1912584 Page :10of5

Client : JACOBS GROUP (AUSTRALIA) PTY LTD Laboratory : Environmental Division Brisbane

Contact : RYAN DAVIS Contact : Brenda Hong

Address : 444 FLINDERS STREET PO BOX 856 Address : 2 Byth Street Stafford QLD Australia 4053
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Work Order - EB1912584
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH1752000 ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.
EDO006 Exchangeable Cations (Magnesium/Potassium Ratio): Results could not be calculated for some samples as the required Magnesium or Potassium analytes were less than reportable limits.
ALS is not NATA accredited for the analysis of Exchangeable Aluminium and Exchange Acidity in soils when performed under ALS Method ED005.
ALS is not NATA accredited for the analysis of Exchangeable Cations on Alkaline Soils when performed under ALS Method EDO06.

EDO007 and EDO08: When Exchangeable Al is reported from these methods, it should be noted that Rayment & Lyons (2011) suggests Exchange Acidity by 1M KCI - Method 15G1 (ED005) is a more suitable method
for the determination of exchange acidity (H+ + Al3+).
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Work Order - EB1912584
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH1752000 ALS
Analytical Results
Sub-Matrix: SOIL Client sample 1D JBH1 0.5-0.95m JBH1 1.5-1.95m JBH2 1.5-1.95m JBH3 1.5-1.95m JBH3 3.5-3.95m
(Matrix: SOIL)
Client sampling date / time 03-May-2019 00:00 03-May-2019 00:00 07-May-2019 00:00 08-May-2019 00:00 08-May-2019 00:00
Compound CAS Number Unit EB1912584-001 EB1912584-002 EB1912584-020 EB1912584-030 EB1912584-032
Result Result Result Result Result

EA002: pH 1:5 (Soils)

CpHvewe _ 01 | pHUnt | &5 | - 1 1
EA010: Conductivity (1:5)
__ Electrical Conductivity@2s'c  —| 1 | pSem | 2 40 l 23 l
EA055: Moisture Content (Dried @ 105-110°C)
_ MoistureContent ________ — 10 | % | - l 114 l 10.5
ED006: Exchangeable Cations on Alkaline Soils
@ Exchangeable Calcium — 0.2 meq/100g -— 7.4 - - -
@ Exchangeable Magnesium f— 0.2 meq/100g ---- 34 - --n- --n-
@ Exchangeable Potassium — 0.2 meq/100g - 0.4 - - -
o Exchangeable Sodium — 0.2 meq/100g nnm 0.2 - nme nme
@ Cation Exchange Capacity —- 0.2 meq/100g nem 1.3 - nme nme
@ Exchangeable Sodium Percent — 0.2 % - 2.2 - - -
@ Calcium/Magnesium Ratio — 0.2 - - 2.2 j— J— J—
@ Magnesium/Potassium Ratio — 0.2 - nen 9.4 —— —mme —me
Exchangeable Calcium — 0.1 meq/100g 6.4 - 6.0 6.7 -
Exchangeable Magnesium — 0.1 meq/100g 3.5 - 3.6 4.1 e
Exchangeable Potassium — 0.1 meq/100g 0.3 - 0.3 0.3 -
Exchangeable Sodium — 0.1 meq/100g 0.2 - 0.5 0.2 -
Cation Exchange Capacity — 0.1 meq/100g 10.4 - 10.5 1.3 -
Exchangeable Sodium Percent — 0.1 % 1.6 e 5.0 1.8 ene
Calcium/Magnesium Ratio — 0.1 - 1.8 - 1.7 1.6 -
Magnesium/Potassium Ratio — 0.1 - 12.0 - 10.7 15.4 -

EDO040S : Soluble Sulfate by ICPAES

Sulfate as S04 2- 14808-79-8| 10 | mghkg | - l <10 l <10
EDO045G: Chloride by Discrete Analyser

Chloride 16887-00-6 [ 40 [ <10
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Work Order - EB1912584

Client : JACOBS GROUP (AUSTRALIA) PTY LTD

Project - IH1752000 ALS
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

JBH3 6.5-6.95m

JBH4 1.5-1.95m

JBH4 5.5-5.95m

JBH5 1.5-1.92m

JBH6 1.5-1.95m

Client sampling date / time

08-May-2019 00:00

09-May-2019 00:00

09-May-2019 00:00

09-May-2019 00:00

10-May-2019 00:00

Compound CAS Number Unit EB1912584-035 EB1912584-049 EB1912584-053 EB1912584-059 EB1912584-069
Result Result Result Result Result

EA002: pH 1:5 (Soils)

PH Value — 01 | pHunt | @s |
EAO055: Moisture Content (Dried @ 105-110°C)
EDO040S : Soluble Sulfate by ICPAES

Sulfate as 504 2- 1430879 10 | mgkg 50 <10 10
EDO045G: Chloride by Discrete Analyser

Chloride 16887-00-6 380 200 210
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Work Order - EB1912584
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH1752000 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JBH7 1.5-1.92m JBH7 3.5-3.59m JBH7 4.5-4.95m JBHS 0.65-0.95m JBHS 3.5-3.56m
(Matrix: SOIL)
Client sampling date / time 09-May-2019 00:00 09-May-2019 00:00 09-May-2019 00:00 10-May-2019 00:00 10-May-2019 00:00
Compound CAS Number Unit EB1912584-079 EB1912584-081 EB1912584-082 EB1912584-088 EB1912584-091
Result Result Result Result Result
EA002: pH 1:5 (Soils)
PH Value — 01 | pHunt a1 - [ [
EA010: Conductivity (1:5)
EA055: Moisture Content (Dried @ 105-110°C)
Moisture Content — o | % w3 - 10 [ X I
ED006: Exchangeable Cations on Alkaline Soils
@ Exchangeable Calcium — 0.2 meq/100g 4.2 - - - -
@ Exchangeable Magnesium f— 0.2 meq/100g 1.6 - ——— - J—
@ Exchangeable Potassium — 0.2 meq/100g <0.2 - P - -
@ Exchangeable Sodium — 0.2 meq/100g 1.6 - P - -
@ Cation Exchange Capacity — 0.2 meq/100g 7.5 e J— J— J—
2 Exchangeable Sodium Percent — 0.2 % 21.8 P amen - J—
@ Calcium/Magnesium Ratio — 0.2 - 2.6 a—— j— J— J—

EDO040S : Soluble Sulfate by ICPAES

Sulfate as S04 2- 14808-79-8 mg/kg <10 l <10 l <10

EDO045G: Chloride by Discrete Analyser
Chloride 16887-00-6 20 [ 310 [ 10
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Quality Review and Sample Receipt Notification.

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Position Accreditation Category

Kim McCabe Senior Inorganic Chemist Brisbane Acid Sulphate Soils, Stafford, QLD
Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

RIGHT SOLUTIONS RIGHT PARTNER



Page 1 20f3

Work Order - EB1912708
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH175200 ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.
EDO006 (Exchangeable Cations on Alkaline Soils): Unable to calculate Magnesium/Potassium Ratio for some samples as the required results for Magnesium/Potassium are below LOR.
ALS is not NATA accredited for the analysis of Exchangeable Aluminium and Exchange Acidity in soils when performed under ALS Method ED005.
ALS is not NATA accredited for the analysis of Exchangeable Cations on Alkaline Soils when performed under ALS Method EDO06.

EDO007 and EDO08: When Exchangeable Al is reported from these methods, it should be noted that Rayment & Lyons (2011) suggests Exchange Acidity by 1M KCI - Method 15G1 (ED005) is a more suitable method
for the determination of exchange acidity (H+ + Al3+).
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Work Order - EB1912708
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH175200
Analytical Results
Sub-Matrix: SOIL Client sample ID JBH9 0.5-0.95m JBH9 3.5-3.95m o
(Matrix: SOIL)
Client sampling date / time 15-May-2019 00:00 15-May-2019 00:00 — — —
Compound CAS Number Unit EB1912708-001 EB1912708-003 — | J—
Result Result —— — —

EA002: pH 1:5 (Soils)

o Value — o1 | pHumt e - 1 1
EA010: Conductivity (1:5)
EA055: Moisture Content (Dried @ 105-110°C)
ED006: Exchangeable Cations on Alkaline Soils
2 Exchangeable Calcium — 0.2 meq/100g 3.0 1.7 —_ — ——
@ Exchangeable Magnesium J— 0.2 meq/100g 3.1 2.6 ——— - J—
@ Exchangeable Potassium f— 0.2 meq/100g <0.2 <0.2 —— - -
2 Exchangeable Sodium — 0.2 meq/100g 25 3.8 — J— J—
@ Cation Exchange Capacity J— 0.2 meq/100g 8.7 8.1 [ - j—
2 Exchangeable Sodium Percent J— 0.2 % 29.1 46.6 j— J— J—
@ Calcium/Magnesium Ratio — 0.2 - 1.0 0.6 j— J— J—

EDO040S : Soluble Sulfate by ICPAES

EDO045G: Chloride by Discrete Analyser
Chloride 16887-00-6 ] ]
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Work Order - EB1912586
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH175200 ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.
Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.
EDO006 Exchangeable Cations (Magnesium/Potassium Ratio): Results could not be calculated for some samples as the required Magnesium or Potassium analytes were less than reportable limits.
EDO007 (Exchangeable Cations): Unable to calculate Magnesium/Potassium Ratio for some samples as the required results for Magnesium/Potassium are below LOR.
ALS is not NATA accredited for the analysis of Exchangeable Aluminium and Exchange Acidity in soils when performed under ALS Method ED005.
ALS is not NATA accredited for the analysis of Exchangeable Cations on Alkaline Soils when performed under ALS Method ED006.

EDO007 and ED008: When Exchangeable Al is reported from these methods, it should be noted that Rayment & Lyons (2011) suggests Exchange Acidity by 1M KCI - Method 15G1 (ED005) is a more suitable method
for the determination of exchange acidity (H+ + Al3+).
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Work Order - EB1912586
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH175200 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JTP1 0.8-1.00m JTP1 3.10-3.20m JTP2 0.60-0.70m JTP2 1.70-1.80m JTP3 0.5-0.7m
(Matrix: SOIL)
Client sampling date / time 02-May-2019 00:00 02-May-2019 00:00 02-May-2019 00:00 02-May-2019 00:00 07-May-2019 00:00
Compound CAS Number Unit EB1912586-001 EB1912586-004 EB1912586-005 EB1912586-007 EB1912586-008
Result Result Result Result Result
EA002: pH 1:5 (Soils)
- [ [
EA010: Conductivity (1:5)
Eloctrical Conductiviy @25°C _ — 1| _usem | 8 | 14 1 [
EA055: Moisture Content (Dried @ 105-110°C)
CMoswreContent | 10 | % — - 162 [ [
ED006: Exchangeable Cations on Alkaline Soils
@ Exchangeable Calcium — 0.2 meq/100g 6.1 6.9 -—-- - 2.2
@ Exchangeable Magnesium — 0.2 meq/100g 2.0 2.8 —— ene 0.7
@ Exchangeable Potassium f— 0.2 meq/100g 0.2 0.5 - ---- <0.2
@ Exchangeable Sodium — 0.2 meq/100g <0.2 <0.2 a—— - 3.0
@ Cation Exchange Capacity —- 0.2 meq/100g 8.3 10.2 - ---- 5.8
2 Exchangeable Sodium Percent — 0.2 % <0.2 <0.2 - a—— 51.1
@ Calcium/Magnesium Ratio — 0.2 - 3.1 25 —— P 3.2
2 Magnesium/Potassium Ratio — 0.2 - 7.8 5.3 j— J— a—
Exchangeable Calcium —- 0.1 meq/100g - - 5.4 — —
Exchangeable Magnesium —- 0.1 meq/100g - — 4.6 — —
Exchangeable Potassium —— 0.1 meq/100g ——n- —nee <0.1 J— I
Exchangeable Sodium — 0.1 meq/100g - - 1.8 j— —
Cation Exchange Capacity — 0.1 meq/100g - — 12.0 j— —
Exchangeable Sodium Percent — 0.1 % ———- ———— 15.4 j— —
Calcium/Magnesium Ratio — 0.1 - ———- ———— 1.2 j— —

EDO040S : Soluble Sulfate by ICPAES

SufateasSOsZ  ase7es| 0| mgks |~ <10 1 <10 1 %
EDO045G: Chloride by Discrete Analyser
Chloride 16887-00-6 20 [ 40 [ 150
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Work Order - EB1912586
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH175200 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JTP3 2.3-2.4m JTP4 2.8-2.9m JTP5 0.5-0.6m JTP6 0.5-0.6m JTP6 1.7-1.8m
(Matrix: SOIL)
Client sampling date / time 07-May-2019 00:00 03-May-2019 00:00 07-May-2019 00:00 03-May-2019 00:00 03-May-2019 00:00
Compound CAS Number Unit EB1912586-010 EB1912586-013 EB1912586-014 EB1912586-018 EB1912586-020
Result Result Result Result Result
EA002: pH 1:5 (Soils)
PH Value I T R - [ [
EA010: Conductivity (1:5)
EA055: Moisture Content (Dried @ 105-110°C)
Moisture Content — o |k ea - 14 [ [
ED006: Exchangeable Cations on Alkaline Soils
@ Exchangeable Calcium — 0.2 meq/100g 5.4 4.0 6.4 1.9 -em-
@ Exchangeable Magnesium — 0.2 meq/100g 2.4 2.7 1.0 4.2 -
@ Exchangeable Potassium — 0.2 meq/100g <0.2 <0.2 <0.2 <0.2 -
@ Exchangeable Sodium — 0.2 meq/100g 10.2 12.0 <0.2 4.3 -
@ Cation Exchange Capacity — 0.2 meq/100g 18.0 18.6 7.6 10.5 -
2 Exchangeable Sodium Percent — 0.2 % 56.7 64.2 <0.2 41.3 -
@ Calcium/Magnesium Ratio — 0.2 - 23 1.5 6.2 0.4 mme
EDO040S : Soluble Sulfate by ICPAES
Sulfate as 504 2- ags7os 10 | mgkg | 10 | <10 [ [ 30
EDO045G: Chloride by Discrete Analyser
Chloride 16887-00-6 <10 [ 530 [ 400
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Work Order - EB1912586
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH175200 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JTP7 1.9-2.0m JTP8 2.5-2.6m JTP9 0.4-0.5m JTP11 0.6-0.8m JTP14 0.9-1.0m
(Matrix: SOIL)
Client sampling date / time 03-May-2019 00:00 03-May-2019 00:00 03-May-2019 00:00 02-May-2019 00:00 08-May-2019 00:00
Compound CAS Number Unit EB1912586-022 EB1912586-025 EB1912586-026 EB1912586-030 EB1912586-039
Result Result Result Result Result
EA002: pH 1:5 (Soils)
pH Value — 01 | pHUMt | 83 - 1 1
EA010: Conductivity (1:5)
EA055: Moisture Content (Dried @ 105-110°C)
Moisture Content — o | % | a2 - s I T
ED006: Exchangeable Cations on Alkaline Soils
@ Exchangeable Calcium — 0.2 meq/100g 2.0 4.6 1.3 5.9 0.6
@ Exchangeable Magnesium — 0.2 meq/100g 3.5 5.0 1.2 34 2.2
@ Exchangeable Potassium — 0.2 meq/100g 0.3 <0.2 <0.2 <0.2 <0.2
@ Exchangeable Sodium — 0.2 meq/100g 19.2 21.6 2.5 0.7 2.6
@ Cation Exchange Capacity — 0.2 meq/100g 251 31.2 5.0 10.0 5.4
2 Exchangeable Sodium Percent — 0.2 % 76.7 69.2 49.7 6.9 47.7
@ Calcium/Magnesium Ratio — 0.2 - 0.6 0.9 11 1.7 0.3
@ Magnesium/Potassium Ratio — 0.2 - 1.3 —m- —— —mme —mme
EDO040S : Soluble Sulfate by ICPAES
Sulfate 2s S04 2 gp7ss 10 | mgkg | a0 1 2 1 3
EDO045G: Chloride by Discrete Analyser
Chloride 16887-00-6 560 ] <10 ] 130
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Work Order . EB1912586
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH175200 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID JTP16 0.4-0.5m JTP17 0.6-0.7m JTP17 2.6-2.7m JTP18 0.4-0.5m JTP19 0.8-0.9m
(Matrix: SOIL)
Client sampling date / time 08-May-2019 00:00 08-May-2019 00:00 08-May-2019 00:00 08-May-2019 00:00 09-May-2019 00:00
Compound CAS Number Unit EB1912586-043 EB1912586-045 EB1912586-048 EB1912586-049 EB1912586-053
Result Result Result Result Result
EA002: pH 1:5 (Soils)
pH Value pH Unit 8.7 58 5.6
EA010: Conductivity (1:5)
EA055: Moisture Content (Dried @ 105-110°C)
EDO005: Exchange Acidity
@ Exchange Acidity — 0.1 meq/100g 0.9 -em- - 0.2 0.3
@ Exchangeable Aluminium meq/100g - <0.1 0.2
ED006: Exchangeable Cations on Alkaline Soils
@ Exchangeable Calcium — 0.2 meq/100g a——- - 3.8 — —
@ Exchangeable Magnesium — 0.2 meq/100g a——- - 3.0 — —
@ Exchangeable Potassium — 0.2 meq/100g - - <0.2 - —
@ Exchangeable Sodium — 0.2 meq/100g - - 1.0 - -
@ Cation Exchange Capacity — 0.2 meq/100g nem —nme 7.9 nme nme
@ Exchangeable Sodium Percent — 0.2 % nmn —m- 13.4 —mme —mme
@ Calcium/Magnesium Ratio — 0.2 - nnn —m- 1.3 —nme —nme
EDO007: Exchangeable Cations
Exchangeable Calcium — 0.1 meq/100g 21 12.7 - 0.8 11
Exchangeable Magnesium — 0.1 meq/100g 3.3 8.7 —— 0.4 1.9
Exchangeable Potassium — 0.1 meq/100g <0.1 0.2 - 0.3 <0.1
Exchangeable Sodium — 0.1 meq/100g 0.4 2.4 - <0.1 1.9
Cation Exchange Capacity f— 0.1 meq/100g 6.7 24.2 - 1.7 5.2
Exchangeable Sodium Percent — 0.1 % 6.4 10.1 - 1.3 37.8
Calcium/Magnesium Ratio — 0.1 - 0.6 1.4 - 2.0 0.6
Magnesium/Potassium Ratio — 0.1 - - 41.8 - 1.4 -
EDO040S : Soluble Sulfate by ICPAES
Sufto 25 504 2 1g0s798 10 | moka |2 <o ®
EDO045G: Chloride by Discrete Analyser
Chloride 16887-00-6 120 ———- 220
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Work Order - EB1912586
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH175200 ALS
Analytical Results
Sub-Matrix: SOIL Client sample 1D JTP21 0.3-0.4m JTP21 2.1-2.2m JTP23 0.5-0.6m JTP23 2.8-2.9m JTP24 2.6-2.7m
(Matrix: SOIL)
Client sampling date / time 09-May-2019 00:00 09-May-2019 00:00 10-May-2019 00:00 10-May-2019 00:00 10-May-2019 00:00
Compound CAS Number Unit EB1912586-056 EB1912586-058 EB1912586-061 EB1912586-063 EB1912586-065
Result Result Result Result Result

EA002: pH 1:5 (Soils)
CpHvawe | 01 | pHunt | 59 | - 1 1 1
EA010: Conductivity (1:5)

EA055: Moisture Content (Dried @ 105-110°C)

“Wosure Comont 10 | % | 10 - T — T

EDO005: Exchange Acidity
2 Exchange Acidity — 0.1 meq/100g 0.2 - —_ — ——

meq/100g

@ Exchangeable Aluminium

ED006: Exchangeable Cations on Alkaline Soils

@ Exchangeable Calcium —| 02 megq/100g 25 3.6 0.7 1.2
2 Exchangeable Magnesium — 0.2 meq/100g —— 21 5.0 0.6 6.8
@ Exchangeable Potassium —- 0.2 meq/100g nmm <0.2 <0.2 <0.2 0.3
@ Exchangeable Sodium — 0.2 meq/100g nem 1.7 5.7 1.2 4.4
@ Cation Exchange Capacity — 0.2 meq/100g nem 6.2 14.3 2.4 22.8
@ Exchangeable Sodium Percent — 0.2 % mmn 27.0 40.0 48.0 19.6
@ Calcium/Magnesium Ratio — 0.2 - nnn 1.2 0.7 1.3 1.6
@ Magnesium/Potassium Ratio — 0.2 - nen - J— J— 23.8
EDO007: Exchangeable Cations
Exchangeable Calcium — 0.1 meq/100g 3.5 - - j— J—
Exchangeable Magnesium — 0.1 meq/100g 2.9 - —_ — —
Exchangeable Potassium — 0.1 meq/100g 0.1 -ne- ——— - -
Exchangeable Sodium f— 0.1 meq/100g 0.1 - —— - j—
Cation Exchange Capacity — 0.1 meq/100g 6.8 a—— — J— J—
Exchangeable Sodium Percent — 0.1 % 1.6 - — J— J—
Calcium/Magnesium Ratio — 0.1 - 1.2 P amen - J—
Magnesium/Potassium Ratio — 0.1 - 21.3 a—— j— J— J—

EDO040S : Soluble Sulfate by ICPAES

Csutweassotz  wres 0 | e w0 — — —

EDO045G: Chloride by Discrete Analyser
Chloride 16887-00-6 [ 710 [ [ 320
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Work Order - EB1912586
Client : JACOBS GROUP (AUSTRALIA) PTY LTD
Project - IH175200
Analytical Results
Sub-Matrix: SOIL Client sample ID JTP251.2-1.3m JTP25 2.7-2.8m JTP26 0.3-0.4m
(Matrix: SOIL)
Client sampling date / time 10-May-2019 00:00 10-May-2019 00:00 10-May-2019 00:00 - -
Compound CAS Number Unit EB1912586-067 EB1912586-069 EB1912586-070 | = - ———————-
Result Result Result - -

EA002: pH 1:5 (Soils)

- 1 [
EA010: Conductivity (1:5)
Elcctrical Conductivity @25 — 1| _ySem | e 14 1 [
EA055: Moisture Content (Dried @ 105-110°C)
MoistreContent . 0 | % | 100 - 1as 1 [
ED006: Exchangeable Cations on Alkaline Soils
2 Exchangeable Calcium — 0.2 meq/100g 41 3.5 —_ — ——
@ Exchangeable Magnesium f— 0.2 meq/100g 7.3 6.2 ——— - J—
@ Exchangeable Potassium f— 0.2 meq/100g <0.2 <0.2 —— - j—
@ Exchangeable Sodium —— 0.2 meq/100g 9.4 7.4 a—— - J—
@ Cation Exchange Capacity — 0.2 meq/100g 20.9 17.2 — J— J—
2 Exchangeable Sodium Percent — 0.2 % 44.8 43.0 j— J— a—
@ Calcium/Magnesium Ratio — 0.2 - 0.6 0.6 j— J— —
Exchangeable Calcium — 0.1 meq/100g nmn P 3.4 J— a—
Exchangeable Magnesium — 0.1 meq/100g nnn nee 2.6 — a—
Exchangeable Potassium — 0.1 meq/100g -— - <0.1 J— i
Exchangeable Sodium —- 0.1 meq/100g - - 0.7 — —
Cation Exchange Capacity — 0.1 meq/100g - - 6.8 j— —
Exchangeable Sodium Percent — 0.1 % - - 9.9 — —
Calcium/Magnesium Ratio — 0.1 - ---- -ne- 1.3 - J—

EDO040S : Soluble Sulfate by ICPAES

EDO045G: Chloride by Discrete Analyser
Chloride 16887-00-6 <10 ] ]




Table 1: Summary of the soil strength parameters

Strength Parameters Used Density Values (kN/m®)
Case No. | L2Yer Soil type Drained Undrained
Depth (m) Cohesion | Friction | Cohesion Dry Saturated
(kPa) angle® (kPa}
01 Soft-Firm Clay 10 15 18 15 17
1 1-2 Loose Silty Sand 0 30 - 15 18
2-3 Stiff Clay 20 20 50 16 18
3-8 XW Rock 0 35 - 20 20
0-1 Loose Silty Sand 0 30 - 15 18
5 1-2 Medi. Dense Sand 0 32 - 17 20
2-3 Stiff Clay 20 20 50 16 18
3-8 XW Rock 0 35 - 20 20
01 Soft Clay 10 15 12 12 16
3 1-2 Firm Clay 15 17 25 15 17
2-3 Very Stiff Clay 50 20 100 16 18
38 XW Rock 0 35 - 20 20
0-1 Loose Silty Sand 0 30 - 15 18
A 1-2 Medi. Dense Sand 0 32 - 17 20
2-3 Dense Sand 0 36 - 19 21
38 XW Rock 0 35 - 20 20
0-1 Loose Silty Sand 0 30 - 15 18
5 1-2 Dense Sand 0 36 - 19 21
2-3 XW Rock 0 35 - 20 20
38 XW Rock 0 35 - 20 20
01 Soft Clay 10 15 12 12 16
6 1-2 Firm-Stiff Clay 17 17 37 14 17
2-3 XW Rock 0 35 - 20 20
3-8 XW Rock 0 35 - 20 20
01 Soft-Firm Clay 10 15 18 15 17
7 1-2 Loose Silty Sand 0 30 - 15 18
2-3 Stiff Clay 5 30 50 16 18
3-8 XW Rock 0 35 - 20 20
01 Soft Clay 10 15 12 12 16
8 1-2 Firm Clay 15 17 25 15 17
2-3 Stiff Clay 5 30 50 16 18
38 XW Rock 0 35 - 20 20




Table 2: Summary of the slope stability assessment

FoS for slope stability of the proposed pipeline &

existing main channel when the effect of the
proposed excavation has been considered

Slope stability of the
existing main channel
without the proposed

Case No. Drained Condition Undrained Condition pipeline excavation
Proposed . Proposed .
N Main L Main . .
pipe line pipe line Drained Undrained
. Channel . Channel
excavation excavation
1 1.36 1.65 2.05 2.25 1.65 2.25
2 0.60 1.22 0.60 1.22 1.22 1.22
3 2.15 2.43 3.20 3.35 2.43 3.35
4 0.49 0.57 0.49 0.57 0.57 0.57
5 0.47 0.58 0.47 0.58 0.58 0.58
6 1.28 1.58 1.87 2.07 1.58 2.07
7 1.28 1.66 2.05 2.25 1.66 2.25
8 1.58 1.95 3.20 2.60 1.95 2.60




STAGE 2 HAUGHTON PIPELINE PROJECT J ACOBS

DETAILED BUSINESS CASE

Appendix E. HMC Slope Stability Analysis



Soil condition anlysed : Drained Condition
Case 1 Summary

a) Slope stability of the proposed pipe line excavation

Name: Loose Silty Sand  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m®* Cohesion": 0 kPa Phi: 30 ®
Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m®*  Cohesion": 0 kPa  Phi': 35 °
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m* Cohesion: 0 kPa Phi': 30 ®
Name: Soft-Firm Clay = Model: Mohr-Coulomb ~ Unit Weight: 17 kN/m® Cohesion” 10 kPa Phi: 15°
Name: Stiff Clay  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m®*  Cohesion': 20 kPa  Phi": 20 °

Elevation (m)
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Distance (m)

b) Slope stability of the existing main channel when the effect of the proposed excavation has been
considered

Name: Loose Silty Sand  Model: Mohr-Coulomb  Unit Weight: 18 kN/m®* Cohesion 0 kPa Phi: 30 °
Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m®  Cohesion 0 kPa Phi: 35°
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m®* Cohesion": 0 kPa  Phi": 30 °
Name: Soft-Firm Clay  Model: Mohr-Coulomb ~ Unit Weight: 17 kN/m® Cochesion: 10 kPa Phi: 15°
Name: Stiff Clay  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m® Cohesion: 20kPa Phi: 20 °

Elevation (m)
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Distance (m)

c) Slope stability of the existing main channel without the proposed pipeline excavation

Name: Loose Silty Sand  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m* Cohesion": 0 kPa  Phi': 30 ©
Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m®*  Cohesion": 0 kPa  Phi: 35 °
Name: Embankment Fill Model: Mohr-Coulombk  Unit Weight: 20 kN/m*  Cohesion: 0 kPa  Phi': 30 ®
Name: Soft-Firm Clay  Model: Mohr-Coulomb  Unit Weight: 17 kN/m®  Cohesion” 10 kPa  Phi 15 °
Name: Stiff Clay  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m® Cohesion': 20 kPa  Phi': 20 ©

Elevation (m)

0 | 1 ¢ 43 £ 3 £ 4 ¢ 4 f & f & f fp yp yr 3 3 f p [ |
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Case 2 Summary

a) Slope stability of the proposed pipe line excavation

Name: Loose Silty Sand  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m*  Cohesion": 0 kPa  Phi': 30 ®
Name: Medium Dense sand  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m*  Cohesion: 0 kPa Phi": 32 °
Name: Weathered Rock  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m®  Cohesion”: 0 kPa  Phi': 35 °
Name: Embankment Fill  Model: Mohr-Coulomb  Unit Weight: 20 kN/m®  Cohesion: 0 kPa  Phi" 30 °
Name: Stiff Clay  Model: Mohr-Coulomb  Unit Weight: 18 kN/m*  Cohesion": 20 kPa  Phi": 20 ©

0.600

Elevation (m)
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Distance (m)

b) Slope stability of the existing main channel when the effect of the proposed excavation has been
considered

Name: Locse Silty Sand  Medel: Mohr-Coulomb:  Unit Weight: 18 kN/m®*  Cohesion" 0 kPa  Phi": 30 ©
Name: Medium Dense sand  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m®  Cohesion": 0 kPa Phi: 32°
Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m* Cohesion: 0 kPa  Phi: 35 °
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m®*  Cohesion': 0 kPa  Phi": 30 °
Name: Stiff Clay  Model: Mohr-Coulomb  Unit Weight: 18 kN/m*  Cohesion”: 20 kPa Phi': 20 ©

Elevation (m)
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c) Slope stability of the existing main channel without the proposed pipeline excavation

Name: Loose Silty Sand  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m*  Cohesion: 0 kPa  Phi: 30 ©
Name: Medium Dense sand  Model: Mohr-Coulomb  Unit Weight: 20 kN/m® Cohesion: 0 kPa Phi: 32°
Name: Weathered Rock  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m*  Cohesion': 0 kPa  Phi: 35 °
Name: Embankment Fill Model: Mohr-Coulemb  Unit Weight: 20 kN/m®  Cohesion”: 0 kPa  Phi: 30 ©
Name: Stiff Clay  Model: Mohr-Coulomb  Unit Weight: 18 kN/m*  Cohesion: 20 kPa  Phi: 20 ®
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Case 3 Summary

a) Slope stability of the proposed pipe line excavation

Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m* Cohesion: 0 kPa Phi': 35 °
Name: Embankment Fill Model: Mohr-Coulemb  Unit Weight: 20 kN/m* Cohesion': 0 kPa Phi": 30 °
Name: Soft Clay  Medel: Mohr-Coulomb  Unit Weight: 16 kN/m* Cohesion: 10 kPa  Phi: 15 °
Name: Firm Clay  Model: Mohr-Coulomb  Unit Weight: 17 kN/m®  Cohesion: 15 kPa Phi: 17 °®
Name: Very Stiff Clay  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m®* Cohesion": 50 kPa  Phi': 20 ©

Elevation (m)
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Distance (m)

b) Slope stability of the existing main channel when the effect of the proposed excavation has been
considered

Name: Weathered Rock  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m* Cohesion: 0 kPa  Phi: 35°
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m® Cohesion: 0 kPa Phi: 30 °
Name: Soft Clay  Model: Mohr-Coulomb  Unit Weight: 16 kN/m*  Cchesion": 10 kPa Phi: 15°
Name: Firm Clay  Model: Mehr-Coulomb  Unit Weight: 17 kN/m® Cohesicon': 15 kPa Phi: 17 °
Name: Very Stiff Clay  Model: Mohr-Coulomb  Unit Weight: 18 kN/m®  Cohesion": 50 kPa  Phi": 20 °

20 —

Elevation (m)
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Distance (m)

c) Slope stability of the existing main channel without the proposed pipeline excavation

Name: Weathered Rock  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m* Cohesion: 0 kPa Phi': 35°
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m* Cohesion: 0 kPa Phi: 30
Name: Soft Clay  Model: Mohr-Coulomb  Unit Weight: 16 kN/m*  Cohesion” 10 kPa  Phi": 15 °
Name: Firm Clay = Medel: Mohr-Coulemb ~ Unit Weight: 17 kN/m®* Cohesion: 15kPa Phi: 17 °
Name: Very Stiff Clay  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m®  Cohesion”: 50 kPa  Phi': 20 °

Elevation (m)
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Case 4 Summary

a) Slope stability of the proposed pipe line excavation

Name: Loose Silty Sand  Model: Mchr-Coulomb ~ Unit Weight: 18 kN/m*  Cohesion": 0 kPa  Phi': 30 ®
Name: Medium Dense sand  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m* Cohesion: 0 kPa Phi: 32 °
Name: Dense Sand  Model: Mohr-Coulomb  Unit Weight: 21 kN/m*  Cohesion: 0 kPa Phi: 36 ©

Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m®  Cohesion: 0 kPa  Phi": 35 °
Name: Embankment Fill  Model: Mohr-Coulomb  Unit Weight: 20 kN/m®  Cohesion: 0 kPa  Phi': 30 ®

Elevation (m)
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Distance (m)
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b) Slope stability of the existing main channel when the effect of the proposed excavation has been

considered

Name: Loose Silty Sand  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m* Cohesion: 0 kPa  Phi': 30 °
Name: Medium Dense sand  Model: Mohr-Coulomb  Unit Weight: 20 kN/m?  Cohesion': 0 kPa  Phi: 32 °
Name: Dense Sand  Model: Mohr-Coulomb  Unit Weight: 21 kN/m?  Cohesion: 0 kPa  Phi': 36 °

Name: Weathered Rock  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m* Cohesion: 0 kPa  Phi: 35 °
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m*  Cochesion: 0 kPa  Phi: 30 °

Elevation (m)
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c) Slope stability of the existing main channel without the proposed pipeline excavation

Name: Leoose Silty Sand  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m®  Cohesion: 0 kPa Phi: 30 ©
Name: Medium Dense sand  Model: Mohr-Coulomb  Unit Weight: 20 kN/m* Cohesion: 0 kPa Phi: 32 °
Name: Dense Sand  Model: Mohr-Coulomb ~ Unit Weight: 21 kN/m® Cohesion: 0 kPa  Phi": 36 °

Name: Weathered Rock  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m*  Cohesion: 0 kPa  Phi": 35 °
Name: Embankment Fill Medel: Mohr-Coulemb  Unit Weight: 20 kN/m*  Cohesion”: 0 kPa  Phi: 30 ©
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Distance (m)

104 108



Case 5 Summary

a) Slope stability of the proposed pipe line excavation

Name: Locse Silty Sand  Model: Mohr-Coulomb  Unit Weight: 18 kN/m*  Cohesion": 0 kPa  Phi': 30 ®
Name: Dense Sand  Model: Mohr-Coulomb  Unit Weight: 21 kN/m* Cohesion: 0 kPa  Phi": 36 °

Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m*  Cohesion”: 0 kPa  Phi'; 35 ®
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m® Cohesion: 0 kPa  Phi" 30 ©

Elevation (m)
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b) Slope stability of the existing main channel when the effect of the proposed excavation has been

considered

Name: Loose Silty Sand  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m® Cohesion": 0 kPa Phi: 30 ®
Name: Dense Sand  Model: Mohr-Coulomb ~ Unit Weight: 21 kN/m®* Cohesion: 0 kPa Phi: 36 °

Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m* Cohesion: 0 kPa Phi: 35°
Name: Embankment Fill  Model: Mohr-Coulomb  Unit Weight: 20 kN/m® Cohesion” 0 kPa Phi: 30 °
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c) Slope stability of the existing main channel without the proposed pipeline excavation

Name: Loose Silty Sand  Model: Mohr-Coulomb  Unit Weight: 18 kN/m?  Cohesion: 0 kPa Phi: 30 ©
Name: Dense Sand  Model: Mohr-Coulomb  Unit Weight: 21 kN/m® Cohesion': 0 kPa  Phi': 36 ©

Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m?  Cohesion: 0 kPa Phi: 35°
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m*  Cohesion” 0 kPa Phi: 30 °

12 —

Elevation {m)
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Distance (m)



Case 6 Summary

a) Slope stability of the proposed pipe line excavation

Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m*  Cohesion: 0 kPa  Phi': 35 °
Name: Embankment Fill Model: Mohr-Coulombk  Unit Weight: 20 kN/m®  Cohesion: 0 kPa  Phi": 30 °
Name: Soft Clay  Model: Mohr-Coulomb  Unit Weight: 16 kN/m®> Cohesion: 10 kPa  Phi: 15 °
Name: Firm-Stiff Clay Model: Mohr-Coulomb  Unit Weight: 17 kN/m*  Cohesion": 17 kPa  Phi': 17 ©

1.279

Elevation (m)
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b) Slope stability of the existing main channel when the effect of the proposed excavation has been
considered

Name: Weathered Rock  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m*  Cohesion: 0 kPa  Phi: 35 °
Name: Embankment Fill Model: Mohr-Coulemb  Unit Weight: 20 kN/m* Cohesion": 0 kPa  Phi: 30 ©
Name: Soft Clay  Model: Mohr-Coulomb  Unit Weight: 16 kN/m® Cohesion": 10 kPa  Phi": 15 °
Name: Firm-Stiff Clay =~ Model: Mohr-Coulomb  Unit Weight: 17 kN/m*  Cohesion": 17 kPa  Phi" 17 ®

1.582
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Elevation (m)
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c) Slope stability of the existing main channel without the proposed pipeline excavation

Name: Weathered Rock  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m®*  Cohesion: 0 kPa  Phi": 35 °
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m*  Cohesion: 0 kPa Phi': 30 °
Name: Soft Clay  Model: Mohr-Coulomb  Unit Weight: 16 kN/m®* Cohesion: 10 kPa  Phi': 15 °
Name: Firm-Stiff Clay Model: Mohr-Coulomb  Unit Weight: 17 kN/m® Cohesion': 17 kPa  Phi: 17 ©

1.582

Elevation (m)
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Case 7 Summary

a) Slope stability of the proposed pipe line excavation

Name: Loose Silty Sand  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m®  Cohesion: 0 kPa  Phi": 30 ©
Name: Weathered Rock  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m®  Cohesion: 0 kPa  Phi": 35 ©
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m® Cohesion: 0 kPa Phi': 30 °
Name: Soft-Firm Clay  Model: Mehr-Coulomb  Unit Weight: 17 kN/m* Cohesion': 10 kPa Phi: 15 °
Name: Stiff Clay  Model: Mohr-Coulomb  Unit Weight: 18 kN/m*®  Cohesion: 5 kPa  Phi': 30 ®

Elevation (m)
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Distance (m)

b) Slope stability of the existing main channel when the effect of the proposed excavation has been
considered

Name: Loose Silty Sand  Model: Mohr-Coulomb  Unit Weight: 18 kN/m*  Cohesion”: 0 kPa  Phi: 30 ©
Name: Weathered Rock  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m* Cohesion: 0 kPa  Phi": 35 °
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m* Cohesion: 0 kPa Phi: 30 °
Name: Soft-Firm Clay  Model: Mehr-Coulomb  Unit Weight: 17 kN/m®*  Cohesicn': 10 kPa  Phi: 15 °
Name: Stiff Clay  Model: Mohr-Coulomb  Unit Weight: 18 kN/m®* Cohesion": 5 kPa  Phi': 30 ®

Elevation (m)
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c) Slope stability of the existing main channel without the proposed pipeline excavation

Name: Loose Silty Sand  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m* Cohesion’: 0 kPa  Phi 30 °
Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m* Cohesion: 0 kPa Phi: 35°
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m®* Cohesion’: 0 kPa  Phi: 30 °
Name: Soft-Firm Clay =~ Model: Mohr-Coulomb ~ Unit Weight: 17 kN/m*> Cohesion 10 kPa Phi: 15°
Name: Stiff Clay  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m®*  Cohesion: 5kPa Phi 30 °

Elevation (m)
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Case 8 Summary

a) Slope stability of the proposed pipe line excavation

Name: Weathered Rock
Name: Embankment Fill
Name: Stiff Clay
Name: Soft Clay
Name: Firm Clay

Model: Mohr-Coulomb
Model: Mohr-Coulomb
Model: Mohr-Coulomb
Model: Mohr-Coulomb
Model: Mohr-Coulomb

Unit Weight: 20 kN/m?
Unit Weight: 20 kN/m?
Unit Weight: 18 kN/m?
Unit Weight: 16 kN/m?*
Unit Weight: 17 kN/m?®

Cohesion": 0 kPa
Cohesion': 0 kPa
Cohesion": 5 kPa

Cohesion': 10 kPa
Cohesion': 15 kPa

Phi": 35 °
Phi': 30 °
Phi': 30 ©

Phi': 15 °

Phi: 17 ©

1,577
16 |— ®

Elevation (m)

Distance (m)

b) Slope stability of the existing main channel when the effect of the proposed excavation has been
considered

Name: Weathered Rock

Model: Mehr-Coulomb  Unit Weight: 20 kN/m* Cohesion': 0 kPa  Phi": 35 °
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m*®*  Cohesion: 0 kPa  Phi: 30 °
Name: Stiff Clay  Model: Mohr-Coulomb  Unit Weight: 18 kN/m? Cohesion: 5kPa  Phi: 30 ©
Name: Soft Clay  Model: Mohr-Coulomb  Unit Weight: 16 kN/m®* Cohesion': 10 kPa Phi: 15°
Name: Firm Clay  Model: Mchr-Coulomb  Unit Weight: 17 kN/m*  Cohesion” 15 kPa  Phi: 17 ®
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c) Slope stability of the existing main channel without the proposed pipeline excavation

Name: Weathered Rock

Model: Mohr-Coulomb  Unit Weight: 20 kN/m* Cohesion: 0 kPa  Phi: 35 °
Name: Embankment Fill Model: Mehr-Coulomb  Unit Weight: 20 kN/m* Cohesion': 0 kPa Phi: 30 ©
Name: Stiff Clay  Model: Mohr-Coulomb  Unit Weight: 18 kN/m*  Cohesion": 5 kPa  Phi: 30 °
Name: Soft Clay  Model: Mohr-Coulomb  Unit Weight: 16 kN/m®  Cohesion”: 10 kPa  Phi: 15°
Name: Firm Clay  Model: Mohr-Coulomb  Unit Weight: 17 kN/m® Cohesion": 15 kPa Phi: 17 °
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Soil condition anlysed : Undrained Condition
Case 1 Summary

a) Slope stability of the proposed pipe line excavation

Name: Loose Silty Sand  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m®  Cohesion: 0 kPa  Phi': 30 ©
Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m®  Cohesion: 0 kPa  Phi: 35 °
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m®  Cohesion: 0 kPa  Phi': 30 ®

Name: Soft-Firm Clay
Name: Stiff Clay

Model: Undrained (Phi=0)
Model: Undrained (Phi=0)

Unit Weight: 17 kN/m*  Cohesion": 18 kPa
Unit Weight: 18 kN/m*  Cohesion": 50 kPa
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b) Slope stability of the existing main channel when the effect of the proposed excavation has been
considered
Name: Loose Silty Sand  Model: Mohr-Coulomb  Unit Weight: 18 kN/m®*  Cohesion: 0 kPa Phi": 30 °
Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m*  Cohesion: 0 kPa Phi: 35°
Name: Embankment Fill  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m®* Cohesion: 0 kPa  Phi": 30 °

Name: Soft-Firm Clay
Name: Stiff Clay

Model: Undrained (Phi=0)
Model: Undrained (Phi=0)

Unit Weight: 17 kN/m®  Cohesion": 18 kPa
Unit Weight: 18 kN/m®  Cohesion": 50 kPa
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c) Slope stability of the existing main channel without the proposed pipeline excavation
Name: Loose Silty Sand  Model: Mohr-Coulomb  Unit Weight: 18 kN/m®* Cohesion 0 kPa Phi: 30 °
Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m®  Cohesion: 0 kPa Phi: 35°
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m® Cohesion: 0 kPa  Phi 30 ©

Name: Soft-Firm Clay
Name: Stiff Clay

Model: Undrained (Phi=0)
Model: Undrained (Phi=0)

Unit Weight: 17 kN/m*
Unit Weight: 18 kN/m?

Cohesion": 18 kPa
Cohesien': 50 kPa

Elevation (m)
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Case 2 Summary

a) Slope stability of the proposed pipe line excavation

Name: Loose Silty Sand  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m® Cohesion: 0 kPa  Phi: 30 °
Name: Medium Dense sand  Model: Mohr-Coulomb  Unit Weight: 20 kN/m?  Cohesion: 0 kPa  Phi": 32 ©
Name: Weathered Rock  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m®  Cchesion: 0 kPa  Phi: 35 °
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m* Cohesion’: 0 kPa Phi': 30
Name: Stiff Clay  Model: Undrained (Phi=0)  Unit Weight: 18 kN/m®* Cohesion': 50 kPa

Elevation (m)
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b) Slope stability of the existing main channel when the effect of the proposed excavation has been
considered

Name: Loose Silty Sand  Model: Mohr-Coulomb ~ Unit Weight: 18 kN/m®*  Cohesion: 0 kPa  Phi': 30 °
Name: Medium Dense sand  Model: Mohr-Coulomb  Unit Weight: 20 kN/m* Cohesion: 0 kPa Phi": 32 °
Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m®  Cohesion: 0 kPa  Phi'; 35 °
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m?*  Cohesion: 0 kPa  Phi': 30 °
Name: Stiff Clay  Model: Undrained (Phi=0)  Unit Weight: 18 kN/m®  Cohesion': 50 kPa

Elevation (m)
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c) Slope stability of the existing main channel without the proposed pipeline excavation

Name: Loose Silty Sand  Model: Mohr-Coulomb  Unit Weight: 18 kN/m* Cochesion': 0 kPa Phi: 30 ®
Name: Medium Dense sand  Model: Mohr-Coulomb  Unit Weight: 20 kN/m*  Cohesion: 0 kPa Phi: 32 °
Name: Weathered Rock  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m* Cohesion: 0 kPa Phi: 35°
Name: Embankment Fill Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m®  Cohesion": 0 kPa  Phi: 30 ®
Name: Stiff Clay  Model: Undrained (Phi=0)  Unit Weight: 18 kN/m® Cohesion": 50 kPa

Elevation (m)
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Case 3 Summary

a) Slope stability of the proposed pipe line excavation

Elevation (m)

b)

Elevation (m)

Elevation (m)

Name
Name

: Weathered Rock
: Embankment Fill

Model: Mohr-Coulomb
Model: Mohr-Coulomb

Unit Weight: 20 kN/m?
Unit Weight: 20 kN/m?

Cohesion": 0 kPa
Cohesion": 0 kPa
Cohesion": 12 kPa

Phi': 35 ©
Phi 30 °

Name: Soft Clay  Model: Undrained (Phi=0)
Name: Firm Clay = Model: Undrained (Phi=0)
Name: Very Stiff Clay

Unit Weight: 16 kN/m?
Unit Weight: 17 kN/m?
Model: Undrained (Phi=0)

Cohesion": 25 kPa
Unit Weight: 18 kN/m?

Cohesion": 100 kPa
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Slope stability of the existing main channel when the effect of the proposed excavation has been
considered

Name: Weathered Rack
Name: Embankment Fill
Name: Soft Clay  Model: Undrained (Phi=0)
Name: Firm Clay  Model: Undrained (Phi=0)
Name: Very Stiff Clay

Model: Mohr-Coulomb
Model: Mohr-Coulomb

Caohesion': 0 kPa
Cohesion": 0 kPa
Cohesion': 12 kPa
Cohesion": 25 kPa

Unit Weight: 18 kN/m*  Cohesion": 100 kPa

Phi': 35 ©
Phi": 30 ®

Unit Weight: 20 kN/m?®
Unit Weight: 20 kN/m?
Unit Weight: 18 kN/m?®
Unit Weight: 17 kN/m?
Model: Undrained (Phi=0)
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Slope stability of the existing main channel without the proposed pipeline excavation

Name: Weathered Rock
Name: Embankment Fill
Name: Soft Clay  Model: Undrained (Phi=0)
Name: Firm Clay  Model: Undrained (Phi=0)
Name: Very Stiff Clay

Model: Mchr-Coulomb
Model: Mohr-Coulomb

Unit Weight: 20 kN/m?®
Unit Weight: 20 kN/m?®
Unit Weight: 16 kN/m?
Unit Weight: 17 kN/m?
Model: Undrained (Phi=0)

Cohesion’: 0 kPa
Cohesion": 0 kPa
Cohesion': 12 kPa
Cohesion": 25 kPa
Unit Weight: 18 kN/m?®

Phi': 35 ©
Phi': 30 ©

Cohesion": 100 kPa
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Case 6 Summary

a) Slope stability of the proposed pipe line excavation

Name: Weathered Rock:  Model: Mohr-Coulomb  Unit Weight: 20 kN/m*  Cohesion: 0 kPa  Phi": 35 °
Name: Embankment Fill Model: Mohr-Coulomb  Unit Weight: 20 kN/m* Cohesion: 0 kPa Phi': 30 °
Name: Soft Clay  Model: Undrained (Phi=0)  Unit Weight: 16 kN/m®>  Cohesion': 12 kPa

Name: Firm-Stiff Clay =~ Model: Undrained (Phi=0)  Unit Weight: 17 kN/m*® Cohesion": 37 kPa

Elevation (m)
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b) Slope stability of the existing main channel when the effect of the proposed excavation has been
considered

Name: Weathered Rock  Model: Mchr-Coulombkz  Unit Weight: 20 kN/m*  Cohesion: 0 kPa  Phi": 35 °
Name: Embankment Fill  Model: Mohr-Coulomb  Unit Weight: 20 kN/m® Cohesion: 0 kPa  Phi": 30 °
Name: Soft Clay  Model: Undrained (Phi=0)  Unit Weight: 16 kN/m® Cohesion": 12 kPa

Name: Firm-Stiff Clay Model: Undrained (Phi=0)  Unit Weight: 17 kN/m* Cohesion": 37 kPa

2.067

Elevation (m)
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c) Slope stability of the existing main channel without the proposed pipeline excavation

Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m®*  Cohesion: 0 kPa  Phi': 35 °
Name: Embankment Fill  Model: Mohr-Coulomb  Unit Weight: 20 kN/m® Cohesion: 0 kPa  Phi": 30 ®
Name: Soft Clay  Model: Undrained (Phi=0)  Unit Weight: 16 kN/m* Cohesion" 12 kPa

Name: Firm-Stiff Clay =~ Model: Undrained (Phi=0)  Unit Weight: 17 kN/m®* Cohesion": 37 kPa
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Case 8 Summary

a) Slope stability of the proposed pipe line excavation

Name: Weathered Rock  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m*  Cohesion™ 0 kPa  Phi: 35 ©
Name: Embankment Fill  Model: Mohr-Coulomb  Unit Weight: 20 kN/m® Cohesion: 0 kPa Phi": 30 °
Name: Soft Clay  Model: Undrained (Phi=0)  Unit Weight: 16 kN/m* Cohesicn": 12 kPa

Name: Firm Clay  Model: Undrained (Phi=0)  Unit Weight: 17 kN/m®* Cohesion": 25 kPa

Name: Very Stiff Clay  Model: Undrained (Phi=0)  Unit Weight: 18 kN/m®* Cohesicn': 100 kPa
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b) Slope stability of the existing main channel when the effect of the proposed excavation has been
considered

Name: Weathered Rock  Model: Mohr-Coulomb ~ Unit Weight: 20 kN/m* Cohesion": 0 kPa  Phi: 35 °
Name: Embankment Fill  Model: Mohr-Coulomb  Unit Weight: 20 kN/m®* Cohesion: 0 kPa  Phi": 30 °
Name: Stiff Clay ~ Model: Undrained (Phi=0)  Unit Weight: 18 kN/m* Cohesion': 50 kPa
Name: Soft Clay  Model: Undrained (Phi=0)  Unit Weight: 16 kN/m®* Cohesion" 12 kPa
Name: Firm Clay  Model: Undrained (Phi=0)  Unit Weight: 17 kN/m®  Cohesion": 25 kPa

Elevation (m)
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c) Slope stability of the existing main channel without the proposed pipeline excavation

Name: Weathered Rock  Model: Mohr-Coulomb  Unit Weight: 20 kN/m*  Cohesion: 0 kPa  Phi: 35°
Name: Embankment Fill Model: Mohr-Coulombk ~ Unit Weight: 20 kN/m® Cochesion: 0 kPa  Phi: 30 ©
Name: Stiff Clay  Model: Undrained (Phi=0)  Unit Weight: 18 kN/m* Cohesion': 50 kPa
Name: Soft Clay  Model: Undrained (Phi=0)  Unit Weight: 16 kN/m? Cohesion" 12 kPa
Name: Firm Clay = Model: Undrained (Phi=0)  Unit Weight: 17 kN/m®> Cohesion": 25 kPa

Elevation (m)
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