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NEW HOPE G.1.2 Geological Cross Sections and
GROUP Stratigraphic Profiles
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ASX RELEASE

30 July 2013

New Hope Corporation is pleased to announce an updated JORC compliant reserves and
resources statement as at 31st March 2013.

Overall the reserves for the New Hope Group have been set at 643Mt with 413Mt of Proven
Reserves, and 231Mt of Probable Reserves as at 315t March 2013. This is down 15% compared
with the 2012 total. An explanation for the differences between the 2012 JORC Reserve
quantities and the latest estimation is provided below.

This update of coal reserves and resources is as a result of further extensive geological work
including:

° A complete review of all databases together with addition of further points of
observation for particular project areas;

. Subsequent re-modelling of the geological data; and

. Further exploration drilling.

The following points should be noted in regard to this Statement:
. No geological losses have been assumed in the calculation of resources; and

o Calculations are based on topography surfaces as at 315t March 2013.
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COAL RESOURCES
(million tonnes)
(Coal resources are inclusive of the reserves reported below)
Deposit Status Inferred |Indicated |Measured | 2013 Total |2012 Total
New Acland Mine 2 390 440 832 857
Ownaview Exploration 38 119 - 157 157
West Moreton Mine 11 72 44 127 129
Lenton (1) Exploration 524 134 83 741 693
Bee Creek Exploration 104 - - 104 104
Elimatta Exploration 50 101 108 259 259
Yamala (2) Exploration 187 23 13 223 223
Maryborough Exploration 60 16 - 76 76
Ashford (3) Exploration 5 8 - 13 13
TOTAL 981 864 687 2,532 2,511
Notes
(¢ Figures shown are 100% of total resources. New Hope share is 90%
2 Figures shown are 100% of total resources. New Hope share is 50%.
3) Figures shown are 100% of total resources. New Hope share is 83%
COAL RESERVES
(million tonnes)
Deposit Status Probable Proved 2013 Total 2012 Total
New Acland (1) Mine 149 292 441 495
Lenton (2) Exploration 31 21 52 52
Elimatta Exploration 40 100 139 191
Maryborough (Colton) Exploration 11 11 15
TOTAL 231 413 643 753
Notes
D 34Mt of reserves are located in the Far East deposit which could be influenced by strategic
cropping land legislation.
2 Figures shown are 100% of total reserves. New Hope share is 90%.
3) Small differences are due to rounding
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New Acland

New Hope Corporation has made a public commitment that the town of Acland will be left
untouched under the revised New Acland Coal Mine Stage 3 Project. Subsequently the model
has been adjusted to allow for an exclusion zone around the township and reserves in this
area have been excluded from the 2013 figures.

In addition, the amended mine plan excludes mining of the Lagoon Creek area which has the
effect of sterilising approximately 29Mt of coal which were included in the previous reserve
estimates.

There has been additional drilling carried out over the project area since the previous
Reserves Statement was developed in 2012, specifically in the area between the Sabine and
Willeroo resource areas. This new drilling information has partially reduced the resource
thickness in this area compared with previous stratigraphy models. This has led to a
reduction in area being mined as a result of the increased strip ratio and a corresponding
reduction in the reserve tonnes included within the new pit boundary.

Mining economics have also been updated within the southern resource areas based on New
Hope Corporation’s latest prediction of long term coal prices and operating costs. This has
resulted in additional areas included within the mine design, previously not considered
economically viable.

Due to the ongoing extraction of coal from the project area, there was also a reduction in
reserve tonnages associated with depletion over the past 12 month period.

Lenton

There has been no change to the coal reserves estimated for Lenton since the previous JORC
statement. This is a result of there being no refinement to the mine plan over the previous
year.

Elimatta

The Elimatta reserves have decreased from the previous year as a result of an updated
financial evaluation on the deposit. There has been no update to the geological model
associated with this resource compared with what was previously used to develop the 2012
JORC statement. The latest Reserve tonnages have been developed taking into account the
long term price forecasts, to determine a reasonable break-even strip ratio. This mining ratio
was used to define the pit boundary which is smaller than the boundary of the previous
model. In addition, some of the lower seam has now been excluded due to the high
incremental strip ratio required to mine this coal.

Maryborough (Colton)

The Maryborough reserves have declined by a total of 4Mt from that identified in 2012 to the
current value of 11Mt. For the most part this change has resulted from updated economic
assumptions.
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JORC Declaration

The estimates of coal resources herein have been prepared in accordance with the guidelines
of the “Australian Code for Reporting of Exploration Results, Mineral Resources and Ore
Resources — The JORC Code. These resources are inclusive of the reserves reported in the
reserves statement. The work has been undertaken internally and reviewed by Mr Phillip
Bryant who is a Member of AusIMM. Mr Bryant has sufficient experience which is relevant to
the style of mineralization and type of deposit under consideration and to the activity which
he is undertaking, to qualify as a Competent Person as defined in the 2004 Edition of the
JORC Code. Mr Bryant consents to the inclusion in this report of the matter based on this
information in the form and context in which it appears.

The information in this Coal Reserves Statement that relates to coal reserves is based on
information compiled by Mr Brett Domrow, who is a Member of AusiIMM. Mr Domrow is a
full time employee of the company. Mr Domrow has sufficient experience which is relevant to
the style of mineralisation and type of deposit under consideration and to the activity which
he is undertaking to qualify as a Competent person as defined in the 2004 Edition of the
‘Australian Code for Reporting Exploration Results, Mineral Resources and Ore Reserves’. Mr
Domrow consents to the inclusion in the report of the matters based on his information in the
form and context in which it appears.

For further information, please contact:

Investors/Analysts

Robert Millner Chairman, New Hope Corporation Limited +617 9232 7166
Robert Neale Managing Director, New Hope Corporation Limited +61 73418 0500
Media

Lisa Backhouse Manager — Corporate Affairs +617 3418 0522

media@newhopegroup.com.au
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Q NEW HOPE

Appendix G.1.4 Soil Sampling Sites Assessment

Site | Easting | Northing | Soil Soil Profile Comments
type
1 374465 | 6978012 Blv Fine self-mulching surface. Deep Piggery wheat paddock.
(steeper | cracking clay. 3% slope. Midslope. Dark cracking clay on
slope) Occasional river worn gravel on sediments 1.30pm.
surface.
Sampled site
0-30cm AP fine self-mulching, 8.5,
some carb nod, 10YR3/2
30-50cm carb nods, 8.5, medium
clay, 10YR3/2
50-100cm increasing carb, 8.0, med
clay, 10YR3/3.
100-140+cm small mixed gravels
increasing, 8.0, 10YR3/3
2 373535 | 6978164 B2 Surface soft fine mulch, cracking. few | Brigalow scrub soils on
small ironstone Greenwood School road.
Lower midslope. 1%.
Al11 0- 5mm 8.5, fine granular, self- 2.20pm, Dark brown/black
mulching, medium heavy clay, dark uniform clay. Possible linear
brown 10YR3/1. g||ga| pre Cropping_
B21 5 — 450mm med heavy clay, 8.5, | Sample
moderate angular blocky, some carb
nods 2-5mm, moist, dark 10YR3/1,
gradual,
B22 450-1200mm medium clay,
strong subangular blocky 6.5, reddish
brown 5YR4/3, no inclusions, moist
3 372648 6978500 B2 0-25cm moist, dark grey brown med Midslope 4% wheat cropping
clay ‘Moola’
25-70 dark grey med heavy clay,
angular blocky fine gravels, very little
carb
4 371234 | 6978850 B4 0-40cm 5YR4/4 light sandy clay, 7.5, Reddish brown non cracking

40+ basalt rock

clay on basalt gravel & rock

New Acland Coal Mine Stage 3 Project — Appendix G.1.4
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i E NEW HOPE

Site | Easting | Northing | Soil Soil Profile Comments
type
5 370731 6978700 B2 At least 50 cm of good light clay soil - | Wheat paddock. Mid to

upper slope 2-3%.

6 370548 6978500 B4 ‘Acland’ soil Reddish non cracking clay.
Some rock / gravel on
surface

7 370308 6978600 B4 Shallow gravelly sandy clay loam Slope <1%

8 370380 | 6979021 B4 Red brown gravelly clay non cracking. | Centre of Acland town

9 370260 | 6979872 B4 Uf631 uniform clay non cracking . Red light sandy clay surface

Surface firm sandy. with termite mounds. Non
cracking clay on basalt.

0-40cm 5YR4/4 light sandy clay, Slope 3%

pH7.5,

40 — 65cm hard dark reddish brown
medium clay. Carb nodules. Angular
blocky.

65cm mixed sediments (basalt?)

10 374211 6982200 Bal uf6 Red brown gravelly non
cracking clay with termite
mounds.

Slope 1% upper to crest
position

11 369152 6981361 Bal uf6 Red brown gravelly non
cracking clay

12 369950 6977840 B4 Dr413 Red ferrosol Excavator site
Al 0 —20cm. Dark reddish brown Upper mid slope 1.5%,
(5YR3/2), clay loam, gravelly, surface is firm with some
granular, field pH 7.5, no inclusions, rounded ironstone up to
dry, abrupt change to, 5mm. sampled

B21 20 —70cm Dark red (2.5YR3/6),
light clay, strong angular blocky, field
pH 7.5, some small ironstone gravels,
gradual change to,

B22 70 -100cm Yellowish red
(5YR5/6), medium clay, strong sub-
angular blocky, field pH 8.0,
calcareous nodules increasing with

New Acland Coal Mine Stage 3 Project — Appendix G.1.4 PAGE 2




i E NEW HOPE

Site | Easting | Northing | Soil Soil Profile Comments
type
depth, moist. Sandstone gravels
increasing with depth
13 369600 | 6978080 B4 Same as 12
14 369850 6977501 B4 0-15cm fine sandy clay loam, brown, Excavator site
8.0,
Poplar box, carissa
15-25cm dark brown medium clay
5YR3/1, 8.0. angular blocky
25 — 80cm+ pale brown hard med
heavy clay
15 369138 6977359 B4 0-15cm light clay loam, grey brown, Shallow cultivation. Note site
pH 8.0, 5YR5/4 14 probably a disturbed
version of 15
15 - 65cm pale yellowish brown stiff
clay with carbonate. pH 8.5
65cm weathered material
16 368936 6977385 B4 Boundary between reddish
clay (15) and gravelly duplex
on ridge margin
17 368806 6977405 - Boundary 16 and dark grey
alluvial clay cultivation
18 369942 6976600 A2 Cracking and mulching (coarser) Excavator site

surface no gravel.

A1,0 — 20 Dark brown (10YR3/3),
medium heavy clay, granular, field
pH 7.5, no inclusions, moist, abrupt
to;

B21 ,20 — 60 Very dark greyish brown
(10YR3/2), medium heavy clay, no
bleach, coarse angular blocky, field
pH 7.5, moist, gradual to,

B22 ,60 -90+ Yellowish brown
(10YR5/4), medium heavy clay, hard
and dense angular blocky, field pH
9.0, common calcareous concretions,
moist

Old alluvial plain with Poplar
Box mixed. Old cultivation
area — old dairy farm

New Acland Coal Mine Stage 3 Project — Appendix G.1.4
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i E NEW HOPE

Site | Easting | Northing | Soil Soil Profile Comments
type
19 369774 | 6976350 A2 0-15cm light clay loam, dark grey, pH | Same as 18. Old Brigalow
8.0, Poplar Box now cultivation.
Slope 0.5%, alluvial plain,
15-20cm sporadic bleach, pH 7.5,
25-90+cm 10YR3/2, grey brown, hard
blocky with prominent soft carbonate.
pH 8.5
20 370400 | 6976300 A2 Surface is quite hard setting. Excavator site
0-15cm sandy clay loam, dark grey, Old cultivation. Level old
pH 7.0, alluvial plain. Same as 19.
15-20cm conspicuous bleach, pH 7.5, | Used for crops but quite
poor, very hard, poor
25-90+cm 10YR3/2, grey brown, hard | infiltration with shallow
blocky with carb topsoil.
21 369700 | 6975730 | A2 Same as 19 & 20
22 369654 | 6975149 A2 Surface is sandy & hard setting. Poplar Box level plain.
House paddock. Same as 20
0-10cm sandy clay loam, grey brown,
pH 7.5,
10- 70+cm 10YR3/2, grey brown,
hard blocky with carb
23 370775 6975661 A2 Same as 20
24 370166 6975072 - Top 40cm same as 20 Boundary Site to red clay
above alluvia. Looks same
as 20 except slope 2%.
25 370570 | 6975000 B4 0-20cm pH 8.0, 5YR3/2, brown sandy | Crest of broad ridge. Similar
clay loam, gravelly. to site 12
20-60cm pH8.5, 5YR3/6, firm medium
clay, red brown, angular blocky.
60-90cm+ pH 8.5, 7.5YR5/6, some
soft lime. Medium clay
26 371145 | 6974920 B4 Hard setting sandy surface with Old Poplar Box country.

ironstone gravel.

Barley crop struggling with

New Acland Coal Mine Stage 3 Project — Appendix G.1.4
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i E NEW HOPE

Site

Easting

Northing

Soil
type

Soil Profile

Comments

0-7cm pH 7.0, fine sandy clay loam,
grey brown .

7-60cm, pH 8.0, hard brown clay.

moisture stress

27

371000

6974390

B4

Hard setting surface

0 — 8cm pH 7.5, reddish brown fine
sandy clay loam.

8-60cm very hard brown clay

Old Poplar Box country.
Barley crop patchy

28

371033

6973954

Bl

Dark grey brown self-mulching
cracking clay. Few surface pebbles.

UG516

Al 0-0.5cm. Very dark greyish
brown (10YR3/2), medium heavy
clay, fine granular, field pH 8.5, no
inclusions, dry, abrupt change to,

Ap 0.5 — 30 cm. Very dark greyish
brown (10YR3/2), medium heavy
clay, strong sub-angular blocky, field
pH 8.5, some carbonate nodules 2-
5mm, moist, clear change to,

B21 30 — 50cm. Dark grey (10YRA4/1),
medium heavy clay, strong sub-
angular blocky, field pH 9.0, some
calcareous concretions, moist,
gradual change to;

B22 50 -120cm. Greyish brown
(10YR5/2. heavy clay, strong
lenticular structure, some manganese
and carbonate concretions, field pH
9.0.

Cultivation. Slope 3% upper
slope. Old Brigalow and
Belah softwood scrub.

29

371300

6973954

Bl

Same as 28. Midslope 3%
slope.

30

371217

6973698

Bl

AP 0-25cm pH 8.0, strong granular,
brown 10YR3/4 cracking light clay

25-80cm strong lenticular structure,
grey brown medium clay. 10YR3/2,
field pH 8.7, common carbonate

Same soil as as 28.

New Acland Coal Mine Stage 3 Project — Appendix G.1.4
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i E NEW HOPE

Site | Easting | Northing | Soil Soil Profile Comments
type
nodules,
80 — 120cm medium heavy clay, no
mottles. 10YR4/3 pH 8.5.
31 370724 | 6973733 B4 Surface is firm sandy with 20% Excavator site
ironstone gravel strew.
Midslope 3% gradient.
Al 0-20 red brown sandy clay
loam, pH 6.5, Looks classic ‘Acland’ soil
B21 20-90 blocky very firm
medium caly, carb, pH 8.0, red
brown
90 + calcareous sandstone
bedrock pH 9.0
32 370400 | 6973710 B4 0-25cm Dark brown over red brown
subsoil to 70cm
33 370480 | 6973510 B4 Red Acland soil Slope 4%
34 370904 | 6973300 B1 Dark grey brown self-mulching Under cultivation. Upper
cracking clay. midslope 2%. Same as 28.
Deep dark brown / black
cracking clay
35 371238 6973251 B1 Dark grey brown self-mulching Same as 34. Lower slope
cracking clay. 2%
36 371518 6973214 Al Deep black cracking clay. Surface Excavator site

coarse self-mulching and deep wide
cracks. No gravels. UG516.

AP 0- 20cm pH 8.0, 10YR3/2,
medium heavy clay, no inc,dry,abrupt,

B21 20-40cm pH 8.5, 10YR3/2,
angular blocky, MHC, some carb
nodules 2-5mm, moist, grad to,

B22 40-120cm. pH 9.0, increasing
soft lime, med heavy clay, 10YR4/2,

Flat alluvial plain <1% slope.
with coarser self-mulching
surface than upslope clays
nearby. Barley cultivation
looks ok. Basaltic alluvium.
Roots to 120cm.

New Acland Coal Mine Stage 3 Project — Appendix G.1.4
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i E NEW HOPE

Site | Easting | Northing | Soil Soil Profile Comments
type
s/subangular blocky,
37 371900 | 6973164 Ad Brown sandy coming up from flat Moreton Bay Ash, Termite
alluvia mounds, Boundary with
alluvial 36 to west
38 372126 6973100 Ad Hardsetting sandy surface non Termite mounds common
cracking. Db113 0.7m, Moreton Bay Ash,
Belah and Poplar Box. Slope
1%. Slightly more elevation
than alluvial A1.
Al 0-20cm - Dark Brown (7.5YR4/4),
weak structure, fine sandy loam, field
pH 6.0, no inclusions, dry, clear to;
B21 20-50cm. Yellowish brown
(10YR5/6), sandy clay, very hard and
coarse columnar, field pH 8.5, few
orange mottles and calcareous
nodules, dry, gradual to;
B22 50-100 Reddish brown (5YR4/3),
medium clay, very hard blocky, field
pH 8.5, yellow and grey mottles
common, some rounded ironstone
gravels to 10mm.
39 372083 6972703 Ad Change from sandy duplex
to dark alluvial clay with
Poplar Box. Small area dark
clay. Lower slope 1%.
40 372026 6972354 Al Deep dark grey cracking clay. Level old alluvial plain.

Surface self-mulching and deep
cracking. No gravels.

Al 0-5cm pH 8.0, 10YR3/2, medium
heavy clay muich,

B21 5-45cm pH 8.5, 10YR3/2,
angular blocky, some carb nodules,

B22 45-100cm. pH 9.0, increasing

Poplar Box. ‘Waco'?

New Acland Coal Mine Stage 3 Project — Appendix G.1.4
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i E NEW HOPE

Site | Easting | Northing | Soil Soil Profile Comments

type
lime, med heavy clay, 7.5YR4/6,
strong subangular blocky,

41 372500 6972500 Al Same as 40

42 371750 6972450 Al Same as 40

43 372175 | 6973338 A4 Hard sandy surface duplex. Level plain, ants nests, sally
wattle Poplar Box

0-20cm Fine sandy loam, pH 6.0,
7.5YRA4/3, sporadic bleach

20+ cm hard sandy clay, 7.5YR5/6,
pH 8.5, coarse angular, some grey
mottles.

44 372231 6973764 - Boundary between duplex
and black alluvial clay. Level
plain

45 372000 | 6973854 Al Dark cracking clay. Surface self- Flat alluvial plain

mulching

0-5cm pH 8.0, 10YR3/2, medium
heavy clay muich,

B21 5-40cm pH 8.5, 10YR3/2,
angular blocky, some carb nodules,
B22 40-100cm. pH 9.0, lime, med
heavy clay, 7.5YR4/6, subangular
blocky,

46 372592 6973814 Al Black clay

47 372580 | 6973500 Ad Fine sandy loam duplex
same as 38

48 373044 6973746 A4 Fine sandy loam duplex
same as 38

49 373040 | 6973600 Ad Fine sandy loam duplex
same as 38

50 373637 6973479 A3 Surface is firm and sandy and Excavator site

cracking.

Al11, 0 — 20 cm. Brown (7.5YRA4/2),
Light sandy clay, angular, field pH

Level old alluvial plain. Very
tight soil.

New Acland Coal Mine Stage 3 Project — Appendix G.1.4
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Q NEW HOPE

Site

Easting

Northing

Soil
type

Soil Profile

Comments

6.5, no inclusions, dry, abrupt to;
Al12, 20 — 22cm. Sporadic bleach.

B21 22 — 50 cm. Dark brown
(10YR3/3), sandy clay, very hard and
coarse angular blocky, field pH 9.0,
common calcareous nodules, moist,
gradual to,

B22 50 -100+cm Reddish brown
(5YR4/3), medium heavy clay, very
hard and dense angular blocky, field
pH 9.0, common calcareous nodules,
moist

51

372380

6974766

Bl

AP 0-20cm soft granular and cracking
surface, light clay, field pH 8.0, brown
10YR3/2

20-75cm strong angular blocky
structure, medium clay. 10YR3/2, field
pH 8.5. carbonate nodules,

75 — 150cm lighter colour med heavy
clay. 10YR5/3, carb nodules common,
pH 8.5.

Gently undulating black clays
with fine self-mulching
cracking surface. Same as
29

52

372906

6975615

Blv

0-10cm pH 7.0, Fine non-cracking
clay loam, grey brown

10-60cm well structured grey brown
medium clay. pH 8.5. carbonate
nodules,

60 — 90+cm decomposing sandstone
pH 9.0.

Excavator site
sampled 10cm and 70cm

Brown clay on sandstone at
60cm. Shallow variant. Near
old yards & farm sheds

53

373829

6972799

Al

Cracking strong mulching soft surface
no stone.

0-60cm + dark 10YR4/2 medium
heavy clay, well structured lenticular,
no mottles, pH 8.5,

60+ dark clay continues. Carb
increasing.

Flat old alluvial plain.

New Acland Coal Mine Stage 3 Project — Appendix G.1.4
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i E NEW HOPE

Site | Easting | Northing | Soil Soil Profile Comments
type
54 373857 6972993 A3 Surface is hard and sandy and Excavator site
cracking.
Level old alluvial plain. Hard
0-20cm Light sandy clay, 7.5YR4/2, clay sail.
pH 6.5, Yellowish brown,
20-22cm bleach.
22-50cm Quite hard medium sandy
clay, dark 10YR3/3, carb nodules, pH
9.0, angular blocky,
50-90cm 5YRA4/3, reddish, pH 9.0,
very hard. Very restricted drainage in
subsoils.
55 374038 6974139 A3 Surface looks a bit softer than 50 Same as 50, 54
56 374138 6974802 - Boundary flatter alluvial clays
and good upland soil
57 373956 6975298 B1 Dark good cropping clays
(some basalt rock on
surface?)
58 373191 6975844 B1 AP 0-20cm pH 7.0, cracking light clay, | Excavator site
grey brown
Lower mid slope. Good
20-60cm well structured grey brown cropping.
medium clay. 10YR3/2pH 8.5.
carbonate nodules,
60 — 90+cm firmer clay but ok.
10YR4/3 pH 8.5.
59 373258 6976283 B1 0-5mm granular mulch. Cracking dark | Excavator site
clay
Erosion gully in black soil,
5mm — 45cm dark well structured Belah
med heavy clay, pH 8.5, 10YR3/2,
some carb,
45 — 100cm+ dark brown well
structured clay. No sign bedrock.
60 373323 6976714 B1 Dark, deep clay as for 59 Broad ridge slope <1%.

Cropping. Belah.

New Acland Coal Mine Stage 3 Project — Appendix G.1.4
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i E NEW HOPE

Site | Easting | Northing | Soil Soil Profile Comments
type
61 373449 6977342 Bl Same as 60
62 373900 | 6977343 B1 AP 0-20cm cracking light clay pH 8.0,
, brown 10YR3/3
20-70cm lenticular structure, grey
brown medium clay. 10YR3/2, field
pH 8.7. lots carbonate nodules,
70 — 120+cm firmer clay. 10YR4/3 pH
8.5.
63 373462 6977756 B1 0-5mm granular mulch. Cracking dark | Brigalow Belah. Deep black
well structured clay clay — alluvial?
64 373167 6977799 B1 Deep black cracking clay in small . Mid upper slope 2%. Few
pockets of predominantly red clay ironstone gravels.
65 372923 6978050 A5 Flat plain of dark alluvial
clay. Brigalow scrub
66 372720 | 6978160 A5 Surface is self-mulching and cracking. | Active recent alluvial plain of
UG526 Lagoon Creek. Good soil
under cultivation. Slope
A10-20 Brownish grey <0.5%. Old Poplar Box,
(10YR4/3), medium clay, granular, Brigalow scrub.
field pH 8.5, some carbonate
concretions to 5mm, dry, clear to,
B21 20 — 70 Dark greyish brown
(10YR4/2), medium clay, sub-angular
blocky, field pH 8.5, some carbonate
nodules 2-5mm, moist, gradual to,
B22 60 -120Brown (10YR5/3),
medium heavy clay, strong
subangular blocky, field pH 8.5,
increasing carbonate nodules 2-5mm,
moist.
67 373044 6978477 A5 Deep brown alluvial clay — same top Lagoon Creek alluvia
50cm as 66
68 372093 6978286 B2 Brown cracking light clay scrub soil Upper slope 5%. Appears

similar to site 2.

New Acland Coal Mine Stage 3 Project — Appendix G.1.4
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i E NEW HOPE

Site | Easting | Northing | Soil Soil Profile Comments

type

69 372015 | 6977811 B2 Gravelly brown cracking clay with Same as 68.

reddish subsoil same as 2

70 374900 | 6977900 Ba3 Over 60% basalt cobble on surface Red basalt soil

and through profile. Not cracking.
A10-35 reddish brown
(5YR4/4) light clay, strong granular,
field pH 7.0,

C 35cm +Basalt bedrock

71 374369 6976229 Blv Red brown shallow basalt
clay

72 374898 6977574 Ba3 Red basalt soil lots rock

73 374681 6976887 Ba3 Brown clay skeletal. Lots rock.

Weathered basalt.

74 374323 6975933 - Boundary site. Red basalt
upland shallow and dark
brown thicker clay soils.

75 372526 6975500 B1 Brown fine self-mulching clay Very good dark clay cropping
soil on gentle ridge. 0.5%
slope.

76 372431 6975087 B1 Reddish brown clay with some South face slope 3%.

gravels on surface

Al 0-0.5cm granular mulch, cracking
light clay pH 8.0, reddish brown
5YR3/3

0.5 -60cm darker brown medium clay.
7.5YR3/2, field pH 8.5. carbonate
nodules, well structured

60 — 120+cm medium clay. 7.5YR4/3
pH 8.5.

77 371778 6974828 B1 Deep good dark cropping
clay

78 371620 | 6975128 B4 Deep good dark cropping

clay to east and poorer
‘duplex’ to west.
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Q NEW HOPE

Site

Easting

Northing

Soil
type

Soil Profile

Comments

79

369701

6976110

A2

Poorer, harder yellowish brown hard
sandy clay. Cracking. Looks like
doghouse.

Poplar Box grazing paddock.

80

369099

6979112

Al

Surface is cracking and self-mulching
with minor mixed rounded gravels.
Cultivated.

AP 0-25cm Black medium heavy clay,
10YR2/1, pH 7.5, strong subangular
blocky,

B21 25-60cm Black 10YR3/1 medium
heavy clay, carb nodules, pH 7.5,
strong subangular blocky structure,
whole coloured,

B22 60-180cm Pale brown 7.5YR4/2,
hard compact medium clay, carb
nodules increasing, pH 8.5.

B23 180+cm pH 9.0, alluvial washed
gravels increasing.

Excavator site

level cropping land. Good
soil. Very large area on west
side of Acland

81

368586

6979200

Al

Black cracking clay 100+ cm deep.
Same as 80

Same as 80 cultivation

82

368409

6978681

Al

Cracking and s/mulching. Soft.
Cultivated.

AP 0-25cm Black medium heavy clay,
10YR3/1, pH 7.5, strong subangular
blocky,

B21 25-60cm Black 10YR3/2 medium
heavy clay, carb nodules, pH 8.5,
strong subangular blocky structure,

B22 60-120cm+ Pale brown
7.5YRA4/2, compact medium heavy
clay, lots carb nodules, pH 8.7.

Excavator site

83

368170

6978150

Al

Same as 82

Same as 82. level alluvial
plain. Old Poplar Box.
Cultivation
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Q NEW HOPE

Site

Easting

Northing

Soil
type

Soil Profile

Comments

84

367810

6977677

Al

Cracking and s/mulching.

Al 0-5cm Black medium clay granular
mulch, 10YR3/2, pH 7.5,

B21 5-60cm Black 10YR3/1 medium
heavy clay, carb nodules, pH 8.5,
strong subangular blocky structure,

B22 60+ Pale brown 7.5YR4/2,
compact medium heavy clay, lots
carb nodules, pH 9.0

Level old alluvial plain.

85

367188

6977050

Ba3

Gravelly light clay on surface and
through profile. Not cracking.

0-45 reddish brown
(5YR5/4) light clay, strong granular,
field pH 7.0, lots basalt rock included

45cm +Basalt bedrock

Skeletal basalt on edge of
ridge.

86

366482

6976457

Al

Flat alluvial clay plains same as 84.

Wattle and Poplar Box
regrowth

87

367526

6979296

B3

Texture contrast. Surface is firm, non
cracking. Dy213

A10 — 20 Very dark greyish brown
(10YR3/2), clay loam, strong granular,
field pH 7.0, no inclusions, dry, abrupt
change to,

B21 20 —60cm. Very dark grey
(10YR3/1), medium heavy clay,
strong angular blocky, field pH 8.0,
some 2-5mm, moist, gradual change
to,

B22 60 -150cm. Pale brown
(10YR5/3), medium heavy clay,
strong sub-angular blocky, field pH
9.0, carbonate nodules increasing
with depth, moist. Sandstone gravels

Excavator site

Upland area used for
grazing. Mature bush
regrowth. 2% slope. Pasture
cover 60%. Tall Poplar Box,
Brigalow Belah.

Good soil.

sampled
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i E NEW HOPE

Site | Easting | Northing Soil Soil Profile Comments
type
common and increasing with depth
BC 150cm Sandstone bedrock
88 367310 | 6979259 B3 Dark soil with surface 20cm clay loam | Same as 87. poplar Box
on black dense medium clay. Wilga. Slope 5%

89 366552 6979273 B4 Upper slope of small hill.
Soils brown and lighter
colored. Gravels common on
surface.

90 366505 | 6979900 B4 Red brown uniform clay with
surface gravels

91 368742 6979959 B3 Al 0-20cm Dark brown 10YR3/2, Excavator site

loamy clay, pH 7.5,
Upper / mid slope 3%,
B21 20-60cm Very dark 10YR3/1, Cultivation. Appears same
medium heavy clay, strong angular as 87.
blocky, quite hard, pH 8.0, some lime
nodules,
B22 60-100cm+ Pale brown 10YR5/3,
medium heavy calcareous clay, pH
9.0.

92 368750 | 6980460 Ba3 Shallow red brown skeletal clay soils Basalt quarry on side of low

formed on basalt hill. Mountain Coolibah.

93 368596 6980914 Al Deep dark alluvial basalt soil to Excavator site

150cm +
Low relief between basalt
ridges. Alluvial pathway.

94 368300 6980900 Ba2 Cracking and s/mulching surface. Soft | Mt Coolibah. Upper flat area

granular. along broad ridge.
0-45cm dark 10YR3/1 medium clay,
well structured, pH 8.0,
45-70cm dark 10YR4/1 medium
heavy clay, carb nodules common,
lenticular structure strong, pH 8.5
70+cm weathered basalt
95 368504 6980975 Ba3 Skeletal black clay Basalt scree slope. Very
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i E NEW HOPE

Site | Easting | Northing | Soil Soil Profile Comments
type
rocky. 7%.
96 368313 6980887 Ba2 Cracking and self-mulchinging. Soft. Excavator site
0-40cm very dark 10YR3/1 medium Level cropping soil
clay, well structured, pH 8.0,
40-75cm dark 10YR4/2 medium
heavy clay, carb nodules common,
lenticular structure strong, pH 8.5
75cm basalt bedrock
97 367651 6980967 Bal Surface has 10% basalt rock cover. Brown non cracking crusty
clay with some surface
Al 0-40cm 5YR3/3, light sandy clay, | gravels which include basalt
granular , field pH 8.0,
B21 40-70cm 5YR5/4, firm medium
clay, no mottles, field pH 8.5, carb
nodules
BC 70+cm weathered basalt
98 368000 | 6980500 Bal Same as 97
99 368000 6981400 Bal Same as 97
100 | 367900 | 6980935 - Boundary between black Mt
Coolibah basalt to brown
lighter soil
101 | 367845 | 6980937 Bal non cracking surface. Excavator site
0-40cm 5YR3/3 dark reddish brown Brown cropping clay on
fine sandy clay yellow brown clay subsoil
40-90cm 5YRA4/6 yellowish red
medium clay
90+ weathered basalt
102 | 370348 6979881 B4 Non cracking sandy firm surface. Excavator site

0-20cm light sandy clay. 5YR5/4,

20-60cm Hard angular blocky.
Massive medium clay. 5YR4/4
reddish brown.

Under pasture 100% cover.
Large termite mounds
common. Mid slope 5%.
Similar site 12 ‘Acland’.
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i E NEW HOPE

Site | Easting | Northing Soil Soil Profile Comments
type
60 — 90+cm Mixed weathered
sediments in river gravels (ironstones
common) and weathered sandstone
103 | 370313 6980566 Ba3 Deep red clay with lots of basalt rock | Basalt ridge. Moreton Bay
on surface. Ash.
104 369500 6980801 Al Dark clay alluvia on drainage
line
105 | 369150 | 6980566 Ba3 Basalt ridge
106 370009 6982320 Bal Red sandy clay loam to 20cm over Level area old cultivation
gravel over medium clay now grazing paddock.
Appears as basaltic soil
(roaks on surface).
107 | 369261 6982248 Bal Red brown surface fine few gravels. Old cultivation. Mid slope
5%. Similar to 106. profile
0-20cm light clay red / brown. moist to rock.
20-70cm medium clay. Red brown
5YR4/4. pH 8.5.
70 basalt weathered rock
108 | 368900 | 6982015 Ba3 A10-20 Dark reddish grey Shallow rocky ridge basalt.
(5YR4/2) light medium clay, strong Lots basalt rock on surface.
granular, field pH 8.0, some Mt Coolibah.
calcareous nodules to 3mm, moist,
B21 20 — 60, Dark red brown (5YR3/2
medium clay, calcareous nodules
common, strong blocky structure, field
pH 8.5, clear change to,
C 60+Basalt bedrock
109 369222 6981815 Bal Surface is soft non-cracking with light | Same as 107 — basalt

basalt rock.

Al 0-35cm 5YR3/4, light clay,
granular structure, pH 7.5,

B21 35-60cm 5YRA4/4, sandy clay,
subangular, pH 8.5, carb nodules
increasing

cropping soil
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i E NEW HOPE

Site | Easting | Northing | Soil Soil Profile Comments
type
BC 60+cm weathered basalt
110 | 368928 6981798 Ba3 Basalt soil same as 108.
111 | 369012 6981504 Bal Same as 107. Red basalt
cropping soil.
112 | 368772 6981161 Bal Surface is firm and non-cracking with | Excavator site
15% basalt rock cover.
Cultivation on red brown
AP 0-40cm 5YR4/4, light clay, fine basaltic clay. Slope 5%.
granular structure, pH 7.5, whole
coloured,
B21 40-80cm 5YR5/4, dense hard
gravelly clay, few mottles,
BC 80+cm weathered basalt
113 | 368197 6981190 Bal Red brown non-cracking light clay Same as 112. Old cultivation
surface with 10% basalt rock strew. with nearby Mt Coolibah.
Slope 5%.
114 | 368109 6981450 Bal Approx 40cm light red brown clay Same as 112. Slope 3%
over harder clay.
115 | 368343 6981012 Ba2 Soft surface which is cracking and Dark basaltic cropping soil.
self-mulchinging.
0-40cm Black 10YR3/1 medium clay,
well structured, pH 8.0,
40-70cm dark 10YR4/2 medium
heavy clay, carb nodules common,
lenticular structure, pH 8.5
70+cm weathered basalt
116 | 366900 | 6981080 Ba3 Shallow skeletal basalt upland soil — Rocky basalt ridge with Mt
light clay Coolibah
117 | 367280 | 6981002 Bal Surface is non-cracking with 10% Excavator site

basalt rock cover.

Al 0-45cm 5YR3/4, light clay, fine
granular structure, pH 7.0,

B21 45-70cm 5YR5/4, hard medium
clay, few mottles, pH 8.5, carb

Mid lower slope 4%. Old
cultivation. Lots annual
weed.
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Q NEW HOPE

Site

Easting

Northing

Soil
type

Soil Profile

Comments

nodules moderate

BC 70+cm weathered basalt

118

368584

6979880

B3

Surface is non-cracking with 10%
basalt gravels.

Al 0-20cm 7.5YR3/4, brown clay
loam, granular, pH 7.0,

B21 20-60cm 7.5YR5/4, hard medium
clay, no mottles, pH 8.5, carb nodules
moderate

BC 60cm+ weathered bedrock
(possibly basalt)

Excavator site

Upper midslope 3%. Old
cultivation.

119

368307

6979971

Al

Surface is cracking and self-mulching
with some rounded gravels.
Cultivated.

Al 0- 30cm Black medium heavy
clay, 10YR3/1, pH 7.5, strong
subangular blocky,

B21 30-90cm+ Black 10YR3/2
medium heavy clay, strong
subangular blocky structure, whole
coloured, carb nodules increasing, pH
8.5.

Drainage pathway in basalt
landscape.

120

367876

6979909

B3

Surface is cracking and self-mulching
with mixed ironstone and basalt
gravels about 15% of surface.

AP 0-20cm black clay loam 10YR3/2,
pH 8.0, angular,

B21 20-80cm Stiff coarse blocky
medium heavy clay. Black. 10YR2/1.
pH 8.5.

B22 80-120+cm Pale yellowish brown
medium heavy clay 7.5YR5/4,
increasing ironstone gravel, pH 9.0.

Excavator site

Undulating lands with 2-3%
slope. Strong pasture cover.
Entire profile is moist. Old
cropping soil — probably very
productive. Nearby is Poplar
Box with wilga and prickly
pear.

New Acland Coal Mine Stage 3 Project — Appendix G.1.4

PAGE 19




i E NEW HOPE

Site | Easting | Northing | Soil Soil Profile Comments

type

121 | 367574 | 6980075 B3 Surface same as 120( cracking and Excavator site

self-mulchinging)

Same as 120. Big Poplar
Al 0-20cm clay loam 10YR3/2, pH Box.
8.0,
B21 20-70cm Hard blocky medium
heavy clay. Black. 10YR2/1. pH 8.5.
B22 70-90+cm Pale yellowish brown
medium heavy clay 7.5YR5/4,
increasing ironstone gravel, pH 9.0.

122 | 367169 6980290 Ba2 Black self-mulching clay loam Excavator site

surface.

Ben Muirhead, Pastoral
AP 0-30cm fine sandy clay, 10YR3/2, | manager, 0427721698
pH 8.0,

Excellent cropping soil.
B21 30-60cm well structured angular | Midslope 2%. Old cultivation
blocky, medium clay, dark brown soon to be reestablished.
7.5YRA4/3, pH 8.5, carb,
BC 60cm + weathered basalt starts

123 | 366808 6980177 Ba2 Black soft clay loam surface. Strip of Poplar Box along
fence. Same soil as 122. Old
cultivation.

124 | 366326 6980235 Ba2 Similar to 123 but becoming
lighter coloured. Good light
clay cropping soil.

125 | 366480 | 6980480 Ba2 Black cropping soil same as
122.

367201 6980023 Ba2 Surface is cracking and self-mulching | Similar to 120 old cropping
with mixed ironstone and basalt soil — sloping 3-4%
gravels about 10% of surface.
AP 0-25cm black clay loam 10YR3/2,
126 pH 8.0, angular,

B21 20-80cm Stiff coarse blocky
medium heavy clay. Black. 10YR2/3.
pH 8.

B22 80-120+cm Pale yellow brown
medium heavy clay 7.5YR5/4,
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i E NEW HOPE

Site | Easting | Northing | Soil Soil Profile Comments
type
increasing ironstone gravel, pH 9.0.
127 | 367603 6980255 B3 Cracking with fine self-mulching Similar to 120, but steeper.
368504 | 6980100 B3 Surface is non-cracking with 5-10%
basalt gravels.
Upper midslope 3%. Old
Al 0-20cm 7.5YR3/5, brown clay cultivation..
loam, granular, pH 7.5,
128 .
B21 20-60cm 7.5YR5/4, hard medium
clay, no mottles, pH 8.5, carb nodules
moderate
BC 60cm+ weathered bedrock
(possibly basalt)
368421 6980530 Al Surface is cracking with some self- Drainage pathway. Less 1%.
mulching. Some rounded gravels. Probable basalt landscape
Cultivated. Similar to 119.
Al 0- 35m dark medium heavy clay,
10YR3/2, pH 7.5, strong subangular
blocky,
129
B21 30-90cm+ Black 10YR3/3
medium heavy clay, strong
subangular blocky structure, whole
coloured, carb nodules increasing, pH
8.0.
368719 6979610 B3 Dark brown 10YR3/1, loamy clay on Lower to mid slope 2.5%
130 Very dark 10YR3/1, medium heavy Some Cultivation. Similar to
clay. 87 and 91.
369104 | 6979350 B3 Non to lightly cracking brown clay Upper midslope 3%. Old
131 loam with scattered gravels 25cm. cultivation. Similar to 118.
over a hard medium clay, no mottles.
369509 6979413 Al Cracking and s/mulching. Old alluvial clay drainage
area. Less than 1%.
13 AP 0-25cm Black medium heavy clay,

10YR3/2, pH 7.5, strong subangular
blocky,

B21 25-60cm Black 10YR3/2 medium
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i E NEW HOPE

Site | Easting | Northing | Soil Soil Profile Comments
type
heavy clay, carb nodules, pH 8.5,
strong subangular blocky structure,
B22 60-120cm+ Pale brown
7.5YRA4/2, compact medium heavy
clay, lots carb nodules, pH 8.7.
370062 6979209 B4 Non cracking sandy firm surface. Under thick pasture cover.
Mid slope 3%. Similar to site
0-20cm light sandy clay. 5YR5/4, 12 and 102.
20-60cm Hard angular blocky.
133 Massive medium clay. 5YR4/4
reddish brown.
60 — 90+cm Mixed weathered
sediments in river gravels (ironstones
common) and weathered sandstone
371120 | 6978790 B4 0-30cm 5YR4/4 light sandy clay, 7.5, Mid slope area with 2%
134 slope. Reddish brown non
40+ basalt rock cracking clay on basalt
gravel & rock. Similar to 68.
135 371702 6978654 B2 Brown cracking light clay scrub soil Slope 2%. Appears similar to
site 2 and 68.
136 372180 | 6978208 B2 Brown cracking light clay scrub soil Upper slope 4%. Appears
similar to site 2 and 68.
137 371857 6977951 B2 Brown cracking light clay scrub soil Slope 3%. Appears similar to
site 136.
372590 | 6978005 A5 Self-mulching and cracking. UG526 Active recent alluvial plain of
Lagoon Creek. Good soil.
A10-20 Brown (10YR5/3), Slope <0.5%.
medium clay, granular, field pH 8.5,
some carbonate concretions to 5mm,
dry, clear to,
138

B21 20 — 70 Dark greyish brown
(10YR4/2), medium clay, sub-angular
blocky, field pH 8.5, some carbonate
nodules 2-5mm, moist, gradual to,

B22 60 -120Brown (10YR4/3),
medium heavy clay, strong
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i E NEW HOPE

Site

Easting

Northing

Soil
type

Soil Profile

Comments

subangular blocky, field pH 8.5,
increasing carbonate nodules 2-5mm,
moist.

139

374005

6978100

Bl

AP 0-20cm cracking light clay pH 8.0,
dark brown 10YR3/3.

20-70cm lenticular structure, dark
grey brown medium clay. 10YR3/2,
field pH 8.5. lots carbonate nodules,

70 — 120+cm firmer clay. 10YR4/3 pH
8.0.

Old crop area. <2%.

140

373160

6977112

Bl

Dark, deep clay as for 59 and 60.

Broad ridge slope <1.5%.
Cropping. Belah.

141

373083

6975228

Bl

AP 0-20cm soft granular and cracking
surface, light clay, field pH 8.0, brown
10YR3/2

20-75cm strong angular blocky
structure, medium clay. 10YR3/2, field
pH 8.5. carbonate nodules,

75 — 150cm lighter colour med heavy
clay. 10YR5/3, carb nodules common,
pH 8.5.

Gently undulating black clays
with fine self-mulching
cracking surface. Similar to
51, 291,39,140. <2% slope.

142

373380

6974076

A3

Surface is firm and sandy and
cracking brown sandy clay over a
hard dark brown (10YR3/3) sandy
clay.

Level old alluvial plain.
Fairly tight soil. Grazing.

Similar to 50.

143

372810

6974155

Al

Dark gray brown self-mulching and
cracking clay.

0-5cm pH 8.0, 10YR3/3, medium
heavy clay muich,

B21 5-40cm pH 8.5, 10YR3/2,
angular blocky, some carb nodules,

B22 40-100cm. pH 8.5, carb, med
heavy clay, 7.5YR4/6, subangular
blocky,

Near level alluvial plain. Old
cropping area. Similar to 45.

144

372056

8974387

Bl

AP 0-25cm soft granular and cracking
surface, light clay, field pH 8.0, dark

Gently undulating black clays
with fine self-mulching
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i E NEW HOPE

Site | Easting | Northing | Soil Soil Profile Comments
type
grey brown 10YR3/2 cracking surface. Same as
29,51, 76 and 77.
25-75cm strong angular blocky
structure, medium to heavy clay.
10YR3/2, field pH 8. carbonate
nodules,
75 — 150cm lighter colour brown med
heavy clay. 10YR5/3, carb nodules
common, pH 8.
145 371902 6976258 B1 Brown fine self-mulching clay Very good dark clay cropping
soil on 1.5% mid slope.
371780 6976709 B1 Brown fine self-mulching clay Very good dark clay cropping
146 soil on gentle ridge. 0.5%
slope.
372051 6977099 B1 Brown fine self-mulching clay Very good dark clay cropping
147 soil on gentle ridge. 0.5%
slope.
371563 6973400 Al Very dark cracking clay with coarse Near level alluvial plain
self-mulching. No gravels. <0.5% slope. Slightly coarse
148 self-mulching surface than
upslope clays nearby.
Similar to 36.
371507 6973060 Al Dark cracking clay with some surface Near level alluvial plain
149 mulch. No gravels. UG516. <0.5% slope.
373655 6974807 Al Dark cracking clay with some self- Flat alluvial plain
150 mulching over dark medium clay. pH
8 surface, 9 at 40cm.
372680 | 6976686 B1 AP 0-25cm pH 7.0, cracking light clay, | Lower mid slope. <1% Good
grey brown cropping soil.
25-60cm well structured grey brown
151 medium clay. 10YR3/2pH 8.5.
carbonate nodules,
60 — 90+cm firmer stiff brown clay.
10YR4/3 pH 8.5.
152 | 370356 6976621 A2 Surface is quite hard setting. Poss old cultivation. Some

scattered trees. Level old
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i E NEW HOPE

Site | Easting | Northing | Soil Soil Profile Comments
type
0-20cm sandy clay loam, dark grey, alluvial plain. Similar to 19.
pH 7.0,

Harder soils. poor infiltration
20-25cm conspicuous bleach, pH 7.5, | with shallow topsoil.
25-90+cm 10YR3/2, grey brown, hard
blocky with carb

369500 | 6976925 B4 0-20cm light clay loam, grey brown, Shallow cultivation. Similar to
pH 8.0, 5YR5/4 15. Relatively steep 4%
slope.
153 20 - 75cm pale yellowish brown stiff
clay with carbonate. pH 8.5
>75cm weathered material
369802 6978306 B4 Dr413 Red ferrosol
Shallow dark reddish brown (5YR3/3), | Mid slope 1.5%, surface is
gravelly clay loam. field pH 7.5,. firm with some rounded
154 ironstone up to 5mm.
sampled

Similar to 12, 13 and 15.

367405 | 6978830 B3 Cracking and self-mulching surface Undulating lands with 2-3%
with mixed ironstone and basalt slope. Similar to 120. Strong
gravels about 10 -15% of surface. pasture cover. Entire profile

is moist. Old cropping soil —
AP 0-20cm dark black brown clay probably very productive.
loam 10YR3/3, pH 8.0, angular, Nearby is Poplar Box with
155 wilga and prickly pear.
B21 20-80cm Stiff coarse blocky
medium heavy clay. Black. 10YR2/1.
pH 8.5.
B22 80-100+cm Pale yellowish brown
medium heavy clay 7.5YR5/4,
increasing ironstone gravel, pH 9.0.
156 368200 | 6979240 Al Black cracking clay 100+ cm deep. Less 1% slope.
Same as 80 - 84
368520 | 6977786 Al Dark self-mulching and cracking clay. | Level alluvial plain. Old
157 Similar to 80 — 84. Poplar Box country. Some

cultivation in area.
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Site | Easting | Northing | Soil Soil Profile Comments
type
369401 6977521 B4 0-15cm fine sandy clay loam, brown,
8.0,
1% mid upper slope area.
158 15-25cm dark brown medium clay
5YR3/1, 8.0. angular blocky
25 — 80cm+ pale brown hard med Similar to 14.
heavy clay
371228 6977583 B2 Brown cracking light clay scrub soil Lower mid slope 4%.
159 Scattered trees. Appears
similar to site 2 and 68.
370320 | 6977659 B2 0-25cm moist, dark grey brown med Lower Midslope 1% Good
clay 10YR3/3. cropping soil.
160
25-70 cm dark grey 10YR4/2 med
heavy clay, angular blocky fine
gravels, very little carb Similar to 3.
161 | 370750 | 6977911 B2 Sim to 160 MId slope area<1%.
372965 | 6974688 B1 Reddish brown granular clay with Lower mid slope 2%.
some gravels on surface over well
162 structured deeper clay.
Sim to 76
163 | 373561 6976176 B1 Dark, deep clay as for 59 Similar to 59.
371453 6976066 B1 Similar to 52. Soft granular and Mid slope <1%. Old cropping
cracking surface, light clay, field pH area.
8.0, brown 10YR3/2
20-80cm strong angular blocky
164 structure, medium clay. 10YR3/3, field
pH 8.5. carbonate nodules,
80 — 130cm lighter colour med heavy
clay. 10YR5/3, carb nodules common,
pH 8.5.
369406 6978815 Al Black cracking clay 100+ cm deep. Level alluvial clay area —
165 Same as 80 drainage line influence.
Similar to 80 cultivation
166 371581 6974673 B1 AP 0-25cm pH 8.0, strong granular, Near level, scattered trees.

brown 10YR3/4 cracking light clay

Similar soil to 28 and 30.
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Site | Easting | Northing | Soil Soil Profile Comments
type
25-8 UG516.0cm strong lenticular
structure, grey brown medium clay.
10YR3/2, field pH 8.7, common
carbonate nodules,
80 — 120cm medium heavy clay, no
mottles. 10YR4/3 pH 8.5.
372085 | 6974997 B1 Similar to 76 and 166. Deep good dark cropping
167 clay on moderate 3-4%
Reddish brown well structured friable | sjope.
clay with some gravels on surface.
168 372890 | 6976002 B1 Brown fine self-mulching clay — Very good dark clay cropping
similar to 59, 70,166,167. soil on gentle 1% slope.
169 373186 6977321 B1 Dark, deep clay — similar to 168. Broad ridge slope 1-21%.
Cropping.
170 368300 | 6976915 A2 Poorer, harder yellowish brown hard Poplar Box grazing paddock.

sandy clay. Cracking. Similar to 79.
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Executive Summary

This Soil Technical Report presents the outcomes of a supplementary soil survey for the New Acland Coal Mine
Stage 3 Project (the revised Project), conducted by Sinclair Knight Merz Pty Ltd (SKM) for New Acland Coal Pty
Ltd (NAC). The revised Project includes the construction of a rail spur and diversions to the Jondaryan-Muldu
Road (the Road and Rail Corridor). SKM were commissioned to conduct a soil survey of the Road and Rail
Corridor.

The Soil Technical Report addresses the following objectives:
e Objective 1. Describe and classify the soils of the Road and Rail Corridor;

e Objective 2. Assess the land suitability (LSA) and good quality agricultural land (GQAL) for the Road and
Rail Corridor;

e  Objective 3. Describe the soil mapping units (SMUSs) in the Road and Rail Corridor; and
e« Objective 4. Describe the strategies that will be used to manage soil resources.

Seventeen sites were assessed at a frequency of approximately 1 site per 1 linear km in areas to be disturbed
by the Road and Rail Corridor. Site location sought to sample changes in terrain patterns and landscape
position so that all indicated terrain units were samples. Of the seventeen sites investigated, all were described
in detail. Soil samples from eleven of these sites were submitted for laboratory analysis to confirm a selection of
relevant diagnostic properties.

Three soil orders were identified along the Road and Rail Corridor, with Vertosols predominating with minor
areas of Dermosols and Kandosols. In addition, Land Resource Area (LRA) mapping of Harris et al (1999) were
overlain along the Road and Rail Corridor and a list of possible component soil types described for each soil
order.

Field work resulted in the refinement of LRA mapping following verification of existing soil type which resulted in
four soil mapping units (SMUs) along the Road and Rail Corridor. Specific management implications for the
soils were developed from the SMUs. A summary of the SMUSs, the field verified classification, and management
considerations for these soils are presented in Table A.

Table A Field Verified Classification and Management Considerations for SMUs of the Road and Rail Corridor.

SMU Aust. Soil Description LRA and major indicated Major Management Issues

Order soil type(s) of Harris et al
1999.

Al Vertosols Deep dark brown to black cracking LRA 3a. Cropping soil comprised of
clays >100 cm deep with self-mulching Cecilvale and Waco uniform and deep cracking clay
surface. Broad level old alluvial plains with high water storage
of basaltic colluvium. Possibly saline potential. Saline to highly saline
below 60 cm. subsoils are common below

0.8m depth.

B1 Mainly Dark and deep to moderately deep LRA 6a Overall, similar to Al but with
Vertosols with cracking and non cracking clay on Edagefield with Moola generally lighter clay texture
associated gently undulating plains. Possibly saline and reduced subsoil salinity
Dermosols below 0.8 m. risk.

Ba2 Vertosols Black cracking clay on basalt with LRA 7a Deep cropping soil with strong

weathered basalt horizon below 0.65m. | charlton structure and cracking self

Non-saline. mulching surface which are
non-saline but with increasing
susceptibility to soil erosion.
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SMU Aust. Soil Description LRA and major indicated Major Management Issues
Order soil type(s) of Harris et al
1999.
Ba3 Dermosols and | Generally shallow basaltic clay and clay | LRA 7a Shallow clay loams to uniform
Kandosols loam uplands. Non-saline. Kenmuir clay with low water storage
potential and possible higher
slope gradients.

The primary soil constraints are subsoil salinity in the alluvial and scrub soil units (A1 and B1) which reduces
effective soil depth to about 0.8 m. Ba2 soils are deep well-structured basaltic clays with minor limitations to
cropping.
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1 Introduction

New Acland Coal Pty Ltd (NAC) currently operates the existing New Acland Coal Mine (the Mine), as a 4.8
million tonne (product coal) per annum (Mtpa) open cut coal mine on mining lease (ML) 50170 and ML 50216
within Mineral Development Licence (MDL) 244, under the approval of Environmental Authority (EA)
EPMLO00335713.

NAC is proposing to develop the New Acland Coal Mine Stage 3 Project (the revised Project), which involves
the extension of the Mine’s operating life to approximately 2029 with the inclusion and progressive development
of two new resource areas within MLA 50232. These resource areas are identified as the Manning Vale and
Willeroo resource areas. The revised Project is expected to extend the Mine’s operating life until approximately
2029.

The revised Project includes the construction of a rail spur and diversions to the Jondaryan-Muldu Road (the
Road and Rail Corridor). SKM were commissioned to undertake a soil survey of the Road and Rail Corridor.

1.1 Objectives

The primary objectives of the survey were:

e Objective 1. Describe and classify the soils of the Road and Rail Corridor. To satisfy Objective 1, the
soils were described following the methods in the Australian Soil and Land Survey Field Handbook (NCST
2009) (the ASLS Field Handbook) and classified according to the Australian Soil Classification (Isbell 2002)
(the ASC). Saoil mapping units (SMUs) were defined based on soil morphology, recognisable landscape
features and land use management.

e Objective 2. Assess the land suitability (LSA) and good quality agricultural land (GQAL) for the
Road and Rail Corridor. To satisfy Objective 2, the land was assessed according to the following
documents:

- Guidelines for Agricultural Land Evaluation in Queensland (DPI 1990 and EHP 1995); and
- Planning Guidelines: The Identification of Good Quality Agricultural Land (DPI/DHLGP 1993).

e Objective 3. Describe the soil mapping units (SMUs) in the Road and Rail Corridor. To satisfy
Objective 3, the findings of Objectives 1 and 2 were combined to develop soil mapping units (SMUSs) for the
Road and Rail Corridor for the purpose of soil and land management for the duration of the revised Project.

e Objective 4. Describe the strategies that will be used to manage the soil resource including topsoil

and erosion and sediment control measures, particularly in relation to managing sodic and saline soil
materials.

1.2 Legislation and Environmental Guidelines

This Soil Technical Report has been prepared with consideration to the following legislation:

State Development and Public Works Organisation Act 1971,
e  Mineral Resources Act 1989;

e  Environmental Protection Act 1994;

e  Soil Conservation Act 1986; and

e« Environmental Protection (Water) Policy 2009.
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The regulatory framework for assessing GQAL is documented in State Planning Policy 1/92 Development and
the Conservation of Agricultural Land (SPP 1/92) and Planning Guidelines: The Identification of Good Quality
Agricultural Land (DPI/ DHLGP, 1993). These guidelines define GQAL as land which is capable of sustainable

use for agriculture, with a reasonable level of inputs, and without causing degradation of land or other natural
resources (DPI/ DHLGP, 1993).
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2 Background Information

2.1 Location

The revised Project site is located within southeast Queensland’'s Darling Downs region 12 km north-northwest
of Oakey, 35 km northwest of Toowoomba and 177 km west of Brisbane, Queensland’s capital city.
Toowoomba is the closest regional centre to the revised Project and is one of Australia’s largest provincial cities
with a population of 90 000 (http://www.toowoomba.org/). Toowoomba is the economic hub of the Darling
Downs.

The Darling Downs is located within the Condamine River catchment at the headwaters of the Murray-Darling
Basin and is characterised by fertile soils and a long history of agricultural development. In recent times the
Darling Downs, like many agricultural regions, has experienced significant change in land use activities driven
by a combination of new policy initiatives, technological developments, changing commodity markets, and
broader demographic and cultural shifts.

The revised Project site is located within the Lagoon catchment. Lagoon Creek is the main local water course
and is an ephemeral creek which forms a tributary of Oakey Creek, within the greater Condamine River
catchment. Lagoon Creek flows roughly across the middle of the revised Project site in a northeast to southwest
direction. The elevation of the surrounding area ranges from 390 m above sea level at Lagoon Creek up to 525
m above sea level on a local basaltic ridge. The revised Project site average is 420 m above sea level.

2.2 Geology

The revised Project site lies within the Cecil Plains Sub-Basin which is located within the western portion of the
Clarence-Moreton Basin. In Queensland, the Clarence-Moreton Basin merges with the Surat Basin. The
Kumbarilla Ridge is a basement high consisting of the Upper Devonian to Upper Carboniferous Texas beds and
separates the Cecil Plains Sub-Basin of the Clarence Moreton Basin, from the Surat Basin. The Clarence-
Moreton Basin represents an eastern portion of the Mesozoic GAB. In this portion, major aquifers of the GAB
comprise the Marburg Sandstone and Helidon Sandstone. The Walloon Coal Measures is also considered to
form a GAB aquifer.

The economic coal-bearing sediments of the Surat and Clarence-Moreton basins occur in the Walloon Coal
Measures. The Walloon Coal Measures are Middle to Upper Jurassic in age and are a part of the Injune Creek
Group. Although the Kumbarilla Ridge is considered to structurally separate the Clarence-Moreton Basin from
the Surat Basin, the Walloon Coal Measures occur on both sides of the Kumbarilla Ridge and are laterally
continuous between the Clarence-Moreton Basin and the Surat Basin.

The Injune Creek Group cannot be identified as a distinct unit in the western Clarence-Moreton Basin. However
it is broken up into a productive coal bearing lower unit, the Walloon Coal Measures, and a coal resource barren
upper unit, the Kumbarilla Beds.

Within the revised Project site, the major coal bearing unit within the Walloon Coal Measures is referred to as
the Acland-Sabine Sequence. The Acland-Sabine Sequence occurs in the lower coal bearing unit (Taroom Coal
Measures equivalent) of the Walloon Coal Measures.

Tertiary Basalts unconformably overlie the Walloon Coal Measures in some areas of the revised Project site.
The Tertiary age was a period of intense volcanic activity during which the eroded palaeosurface of the Walloon
Coal Measures was covered with basalt flows. Basalt filled palaeo-channels occur within the north western and
southern margins of the current Mine’s Central and Southern Pits. Quaternary age alluvium is associated with
present day natural drainage channels within the region. Chapter 6 provides a detailed assessment of regional

geology.
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The local geology of the Study area is described below.

Quaternary deposits consist of recent alluvium deposited by creeks and rivers. Within the revised Project site,
these deposits are only likely to occur in association with the Lagoon Creek catchment in the west of the revised
Project site.

The Tertiary Basalt unconformably overlies the Walloon Coal Measures in several localities within the revised
Project site. Remnants of Tertiary age basalt flows occur on hill tops, and show that the basalt formed as low
lying horizontal continuous flows within palaeochannels eroded into the Walloon Coal Measures palaeosurface.
Given the depositional environment, it is likely that in some locations the elevation of the base of the basalt
flows lies below the elevation of the top of the older Walloon Coal Measures formation lying adjacent to the
basalt flow, such that the basalt and coal measures in part lie at similar depths. Following basalt deposition,
preferential erosion of the softer Walloon Coal Measures around the channelled basalt flows has resulted in the
elevated basalt remnants currently seen at the revised Project site.

The presence of weathered basalt below fresh basalt, in combination with relict soil profiles and sedimentary
layers interbedded with the flows, indicates that there has been a succession of basalt flows within the revised
Project site. Evidence of two to three distinct flows have been observed during drilling investigations. There is
some outcrop of the Tertiary Basalt in the northern section of the Study area, but only very minor outcrop within
the proposed western pit (Manning Vale West pit) area.

Borehole logs show that the basalt thickness is highly variable within the revised Project site. In general, whilst
basalt extent and thickness is shown to be highly variable, it is known to become more prolific and widespread
immediately west of the revised Project site.

The Walloon Coal Measures are around 120 m to 130 m thick across most of the revised Project site, although
planned mining activities are limited to the base of the economically recoverable coal reserves lying less than
75 m below ground level at their deepest point. Chapter 3 outlines the mine plan for the revised Project.

The three major coal intervals identified within the lower Walloon Coal Measures (Taroom Coal Measures
equivalent) are the Waipanna, Acland-Sabine, and Balgowan. The Mine currently extracts coal from the
Acland-Sabine interval within the lower Walloon Coal Measures. The Acland-Sabine interval contains six seam
groups. From the top to bottom these are nominated as A to F. Each seam group contains up to 10 seam plies.
Seam plies are discrete layers of coal within a seam group. In total, the Acland-Sabine interval has 47 seam
plies. The average thickness of an individual seam ply is 0.23 m. Individual seam plies are unlikely to extend
great lateral distances, but rather form isolated pods of coal.

The Waipanna interval contains six seam groups which contain 53 seam plies. The Balgowan interval contains
seven seam groups which contain 21 seam plies. The regional dip of the Walloon Coal Measures is one to
three degrees south-southwest. Local variations of both dip and strike occur due to both folding and faulting.
The general geological structure of the revised Project site can best be described as a fault modified
southwesterly plunging syncline, with the fold axis centred on the Lagoon Creek drainage channel.

Faulting is known to have occurred from observations made from underground mines in the Acland area and
has also been interpreted from drilling results and from the existing open cut. Faulting is developed along two
main trends, northeast-southwest and northwest-southeast; however east-west faults with significant throws
have also been observed in the mine pits.
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The Marburg Sandstone is typically around 200 m to 300 m thick at the revised Project site and regionally dips
to the southwest. The unit outcrops 3 km northeast of the Mine, however at the revised Project site the unit lies
at a depth of approximately 150 m below ground surface and 75 m below the base of the current and proposed
mine workings. The Marburg Sandstone is made up of poorly sorted, coarse to medium-grained, feldspathic
sublabile sandstone and fine-grained, well sorted quartzose sandstone. Minor carbonaceous siltstone,
mudstone, coal and rare pebble conglomerate also occur within the Marburg Sandstone.

The Evergreen Formation is a dominantly finer grained unit than the overlying and underlying Marburg and
Helidon sandstones, and is generally up to 200 m thick in the Study area. As described above, the boundary is
transitional with the overlying Marburg Sandstone which may be responsible for the Evergreen Formation not
being described separately in some parts of the Clarence Moreton Basin. The Evergreen Formation has been
described on the 1:250 000 Geology Map of Ipswich (Geological Survey of Queensland, 1980) as consisting of
sandstone, siltstone, shale, mudstone and oolitic ironstone.

The Helidon Sandstone is up to 170 m thick and is extensive within the Cecil Plains Sub-Basin of the Clarence-
Moreton Basin. The unit is generally found at depths of between 500 m and 600 m below ground level at the
revised Project site, however the sandstone is known to outcrop near the township of Helidon located
approximately 50 km southeast of the revised Project site. The Helidon Sandstone can be divided into two
sections, an upper section of interbedded shale and sandstone with kaolinitic clays that is difficult to distinguish
from the Evergreen Formation, and a lower section of fine to very coarse quartz sandstone.

The Upper Carboniferous Texas Beds consist of greywacke, conglomerate, siltstone, mudstone, slate, local
phyllite, chert, basalt, limestone and rare tuff. Generally, the Texas Beds are rich in felsic volcanic detritus
which were derived from an active magmatic arc to the west. The Texas Beds are low grade regionally
metamorphosed and variably deformed. Chapter 6 provides a detailed assessment of regional and local
geology. Figure 4 4 depicts the geology of the Study area.

2.3 Desktop Study

The Eastern Darling Downs which includes the Road and Rail Corridor, has been the focus of a range of land
resource investigations and surveys over a long period by officers of the Queensland Government. Land
systems reports particularly relevant for the Study area include:

e  Central Darling Downs Land Management Manual (Harris,P.S., Biggs,A.J.W. and Stone,B.J. (eds), 1999);
and

e Land Inventory and Technical Guide Eastern Darling Downs (Vandersee, B.E. 1975).

Soil assessments historically undertaken by NAC at the Mine were reviewed and include:

Shell Coal Australia Soil and Land Suitability Survey (B.R. Emmerton 2004);
Proposed Stage 3 Acland Coal Mine Expansion (P.W. Baker and G. A. Tuck 2008);

Soil Laboratory Properties Summary — Acland Coal Project (D.E. Baker 2007); and

Acland Airborne Survey Area — Basalt Interpretation (New Hope Exploration Pty Ltd 2007).
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2.4 Existing Land Use

Harris (1999) described the Study area as having a range of fertile soils with a desirable climate which is
capable of growing a wide variety of crops and producing quality livestock. The summary of historical land use
patterns in the area which follows is based mainly on comments of Harris (1999).

Cropping for grain production is one of the largest agricultural land uses and industries within the Study area
with cultivation for cropping and/or sown pasture carried out to some extent in most LRAs. While both summer
and winter crops are grown, summer crops are preferred due to higher economic returns and the summer
dominant rainfall patterns on the Central Darling Downs. The deep black and grey clays of the recent and older
alluvial plains (Soil types Al and A2), the brigalow belah plains (B1 — B4) and basaltic clays (Bal and Ba2)
have been intensely used, in varying degrees for grain, oil, fiore and some fodder crops, using fallow
management systems. Other shallower or coarser structured brigalow/belah grey, brown cracking clays have
also been used for opportunity summer cropping, winter grain and forage crops.

Harris (1999) considers that soil types associated with LRAs 7a and 8 in the Eastern Uplands (which include the
Road and Rail Corridor) depend largely on seasonal soil moisture or, in limited areas, irrigation, where it is
available. At the time of the survey the Road and Rail Corridor had undergone a period of above average
rainfall.

Pasture lands areas occur throughout the Study area and mainly occur in soil types with significant limitations to
cropping such as limited soil water storage, susceptibility to flooding or slope. Most of these areas carry native
or sown grasses supporting grazing livestock. These lands are, or were, the basis of the beef enterprises and
previously, dairy enterprises of the Study area. The greatest proportion of these lands is under native pasture.
Harris (1999) considered that although sown pastures are more productive, they represent a very small part of
this total resource.
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3 Methodology
3.1 Desktop Study

A review of relevant soils information has been undertaken to understand the regional soil conditions and align
the results of the field survey against established soils information.

The reports listed in Section 2.3 were used in compiling this Soils Technical Report to:

o identify the land suitability profiles and associated soil types likely to occur in the Road and Rail Corridor
(particularly those of Harris 1999);

o align the morphological aspects of soil types confirmed during the field survey with existing data and
mapping;

e confirm ‘best fit’ soil types with the SMUs identified during the field survey; and

e determine the land use suitability for each SMU.

The SMUs along the Road and Rail Corridor were developed from soil associations in relation to recognisable
landscape features following the definitions of Powell (2008). In the desktop review, a preliminary SMU legend
and boundaries were predicted from the interpretation of aerial imagery in consultation with LRA mapping of
Harris et al (1999). Boundaries and SMU types were refined and confirmed during the field program.

The soils of the Road and Rail Corridor and the existing soil mapping for Queensland (Dominant Soils of
Queensland) are mapped at different scales. For this reason the sites investigated for the Road and Rail
Corridor may belong to a different soil order (ASC) to the base map (Dominant Soils of Queensland). The field
verification and creation of Project specific SMUs adds a level of detail to the existing mapping performed at a
broader scale.

3.2 Field Survey

A combination of integrated and free survey techniques was adopted for the survey (McKenzie et al. 2008).
Free survey is a conventional form of soil survey efficient for medium scale investigations. The integrated survey
component was based on aerial photography interpretation of the landscape and correlations between soil,
landform, parent material and vegetation which enabled large areas to be mapped efficiently (Hewitt et al.
2008).

The field survey was conducted at a scale and frequency of approximately 1 site per 1000 m. The sites were
located on or as near to the Road and Rail Corridor as practicable. In each case, interpretation of aerial terrain
patterns and topography indicated good compatibility with the landforms on the Road and Rail Corridor.

The field survey involved investigating a total of 17 detailed site descriptions along the route. GPS instruments
were used to locate the pre-determined sites. Survey sites are shown in Appendix B.

The soils were described according to the ASLS Field Handbook (NCST, 2009) and classified according to the
ASC (Isbell, 2002). The soil morphological features were determined in the field by thorough observation,
description and interpretation. A description of the field survey methodology is provided in Appendix A. Copies
of the soil description sheets are presented in Appendix C.
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Sampling for site descriptions involved the use of a drill-rig mounted on the rear of a light vehicle. The drill-rig
advanced a 50 mm diameter push-tube into the soil to a depth of 1-1.5 m or practical refusal to extract intact soil
materials. Where the push-tube method was not possible the site was sampled by manual augering.

All samples were submitted to the ALS laboratory in Brisbane, which is an accredited member of the National
Association of Testing Authorities (NATA). Table 3-1 summarises the range of analysis conducted. The results
of the laboratory analyses were used to determine the soil order (ASC), indicate variability within SMU’s, and
isolate major chemical and physical limiting factors.

All samples were analysed for the soil chemical and physical properties listed in Table 3-2. The tests,
significance of the tests, and methods used are described in Appendix D. The detailed results of the laboratory
analyses are provided in Appendix E.

Table 3-1: Soil Analysis Program

Attribute Sites Depths (m)

1:5 pH, electrical conductivity. Exch. 1, 3,4,7,8,11,13 0-0.1, 0.2-0.3, 0.5-0.6, 0.8-0.9, 1.0-1.1

Ca, Mg,K, Na, Al. CEC, Ca:Mg, S04, 15,17 0-0.1, 0.2-0.3, 0.5-0.6

chloride 6 0.5-0.6 (sulphate and chloride only)
10 1.0-1.1

Particle size distribution 1,7,11,13 0.2-0.3,0.8-0.9
17 0-0.1, 0.2-0.3

Total Kjeldahl N, Bicarb P. Organic 1,3,4,7,8,11,13,15,17 0-0.1

matter

Extractable K (Colwell), metals 7,11,13,17 0-0.1

3.3 Land Suitability Assessment

The methodology used to assess the Road and Rail Corridor for land suitability for agriculture follows the
guidelines established by the former Queensland Department of Primary Industries (DPI) Land Resources
Branch (1989), which forms the basis of the Land Suitability Assessment Techniques of the Department of
Mines and Energy (DME, 1995). Further detail on the assessment method for each of the land suitability criteria
is presented in Appendix F.

The Road and Rail Corridor was assessed for suitability for rainfed cropping and grazing land uses and
assigned Land Suitability (LS) Classes (see Table 3-2) as outlined by DME (1995).
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Table 3-2 : Land Suitability and Good Quality Agricultural Land Classes*

Land Suitability Agricultural Land Suitability Description
Class
1(LS1) Suitable land with negligible limitations and is highly productive requiring only simple management practices.
2 (LS2) Suitable land with minor limitations which either reduce production or require more than simple management
practices to sustain the use.
3(Ls3) Suitable land with moderate limitations — Land which is moderately suited to a proposed use but which requires
significant inputs to ensure sustainable use.
4(Lsa) Marginal land with severe limitations on land use requiring major inputs to ensure sustainability. Such inputs may
outweigh the returns from the land.
5 (LS5) Unsuitable land with extreme limitations that precludes its use.
# Source Technical guidelines for the environmental management of exploration and mining in Queensland (Department of Mines and Energy QId 1995)

The land suitability class for a land area is determined by the highest ranking limiting factor or a combination of
a number of factors defined by DME (1995). Typically only the most severe two or three limiting factors would
determine the land suitability and the remainder become irrelevant.

3.4 Good Quality Agricultural Land

The Road and Rail Corridor was assessed for GQAL in accordance with the Guidelines for the identification of
Good Quality Agricultural Land (DPI / DLGP, 1993). Agricultural land is defined as land used for crop or animal
production, but excluding intensive animal uses (i.e. feedlots and piggeries). GQAL is land which is capable of
sustainable use for agriculture, with a reasonable level of inputs, and without causing degradation of land or
other natural resources.

Descriptions of the agricultural land classes and the correlation between GQAL and Land Suitability classes are
summarised in Table 3-3.

Table 3-3 : Scheme for Classifying Good Quality Agricultural Land and Correlations with Land Suitability Classes-

Agricultural Land Land Description
Land Class Suitability Suitability
(Cropping) (Grazing)

A 1-3 1-3 Crop land - Land that is suitable for current and potential crops with limitations to
production that range from none to moderate.

B 4 1-3 Limited crop land - Land that is marginal for current and potential crops due to severe
limitations; and suitable for pastures. Engineering and/or agronomic improvements
may be required before the land is considered suitable for cropping.

C1 5 1-2 Pasture land - Land that is suitable only for improved or native pastures due to
limitations which preclude continuous cultivation for crop production; but some areas
may tolerate a short period of ground disturbance for pasture establishment.

Cc2 5 3 Land suitable for native pastures.
C3 5 4 Land suitable for limited grazing of native pastures.
D 5 5 Non-agricultural land - Land not suitable for agricultural uses due to extreme

limitations. This may be undisturbed land with significant habitat, conservation and/or
catchment values or land that may be unsuitable because of very steep slopes,
shallow soils, rock outcrop or poor drainage.

~ Sourced from Planning Guideline: The Tdentification of Good Quality Agricultural Land (Department of Primary Industries, 1993)

www.globalskm.com PAGE 13




SINGLAIR GMAHT MERT

Soil Technical Report of Proposed Transport Corridor, New Acland
Stage 3

4 Results

4.1 Field Survey

The field survey identified soils of the Road and Rail Corridor which could be grouped based on similar
morphological and chemical properties. Recognisable landscape features and land management factors were
also considered in the development of the SMUs which may consist of one or more ASC soil orders. The SMUs
described along the Road and Rail Corridor and corresponding LRA’s identified by Harris 1999 are summarised
in Table 4-1.

Table 4-1: Relationship between SMU’s and LRA Mapping of Harris et al (1999) along the Proposed Road/ Rail Route

SMU Sites Aust. Soil Order Description LRA and major indicated soil
type(s) of Harris et al 1999.

Al 4,5,6,7,8,9, Vertosols Deep dark brown to black cracking clays LRA 3a.

10,11,12 >100cm deep with self mulching surface. Cecilvale and Waco
Broad level old alluvial plains of basaltic
colluvium. Possibly saline below 60cm.

B1 1,2,3 Mainly Vertosols with Dark and deep to moderately deep cracking LRA 6a
associated Dermosols | and non cracking clay on gently undulating Edgefield with Moola
plains. Possibly saline below 80cm.

Ba2 13,14 Vertosols Black cracking clay on basalt with weathered LRA 7a
basalt horizon below 65cm. Non saline Charlton

Ba3 15, 16,17 Vertosols, Dermosols | Generally shallow basaltic clay and clay loam LRA 7a
and Kandosols uplands. Non saline Kenmuir

The three soil orders (Dominant Soils of Queensland 2006) and LRA'’s (Harris et al 1999) identified during the
survey could be placed into four SMUs which are shown in Table 4-1. In addition to the characteristics of each
individual soil profile investigated, the SMUs provide the basis for the Land Suitability and GQAL assessments
for the Road and Rail Corridor. The actual SMU boundaries were predicted from interpretation of digital terrain
images and existing topographic maps during the desktop review and refined after interpretation of the results of
the field program. The SMUs are shown in Appendix B. Descriptions of the SMUs are provided as follows.
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4.2 Land Suitability Assessment

As described previously, the evaluation of major limiting factors for dryland cropping and grazing of
native and improved pastures used in this field survey have been discussed in Section 3.3.

The land suitability classification identifies limitations of the different soil types present and identifies
suitable uses. Land suitability class is determined by the highest ranking limiting factor or a
combination of a number of factors. Normally, only the most severe two or three limiting factors would
determine suitability and therefore, the remainder become irrelevant. For this reason, only the major
limiting factors determining suitability are presented. In this survey, the main limiting factors which
determined crop and grazing suitability class include:

= plant available water capacity (m); = salinity (s); and
= water erosion (e); = rockiness (r).
= nutrient deficiency (n);

Table 4-2 shows the severity of major limiting factors and overall suitability classification for non-
irrigated cash crops and grazing for each SMU. Lands in classes 1 to 3 are considered well suited to
cropping as the benefits should outweigh the inputs required to initiate and maintain production. Class
4 is marginal for the specified use and the economic long term suitability is doubtful from the extent of
inputs required. Class 5 has limitations so severe that inputs required would not justify that use.

Table 4-2 Major Limitations and Land Suitability Classes

SMU DRYLAND CROPPING GRAZING
Major Limitations and severity Suitability Major Limitations and severity Suitability
class class
Al Plant water availability 3 3 Plant water availability 2 2
Susceptibility to erosion 2 Susceptibility to erosion 1
Salinity 2 Salinity 2
Nutrient deficiency 2 Nutrient deficiency 1
Rockiness1
Wetness 2
B1 Plant water availability 4 4 Plant water availability 3 3
Susceptibility to erosion 2 Susceptibility to erosion 2
Salinity 1 Salinity 1
Nutrient deficiency 1 Nutrient deficiency 1
Rockiness1
Wetness 1
BA2 Plant water availability 2 2 Plant water availability 1 1
Susceptibility to erosion 2 Susceptibility to erosion 1
Salinity 1 Salinity 1
Nutrient deficiency 1 Nutrient deficiency 1
Rockiness?2
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SMU DRYLAND CROPPING GRAZING
Major Limitations and severity Suitability Major Limitations and severity Suitability
class class
BA3 Plant water availability 5 5 Plant water availability 3 3
Susceptibility to erosion 4 Susceptibility to erosion 3
Salinity 1 Salinity 1
Nutrient deficiency 2 Nutrient deficiency 1
Rockiness3

4.3 Good Quality Agricultural Land

Table 4-3 shows the GQAL Land Classes for each SMU and the distribution along the Road and Rall
Corridor.

Table 4-3 GQAL class and SMUs

Soil Cropping Grazing Important Limitations GQAL Land

map Suitability Suitability Classification

units class class

Al 3 2 Plant water availability Class A — Cropping Land

B1 4 3 Susceptibility to erosion Class B — limited crop
Plant water availability land suitable to pastures

Ba2 2 1 Plant water availability Class A — Cropping Land

Ba3 5 3 Plant water availability Class C2 - Land suitable
Susceptibility to erosion for native pastures

4.4 Erosion and Sediment Control

The soil characteristics that affect the erodibility of the soil materials and may increase the erosion
hazard during the project are:

1. Exchangeable sodium percentage (ESP)

The presence of excessive amounts of exchangeable sodium relative to the other exchangeable
cations in the soil (soil sodicity) has an effect on soil physical properties. Sodic soil materials disperse
(clay disaggregation) which may result in surface crusting and sealing and surface and subsoil
hardsetting. Sodic soil materials are identified by calculating the exchangeable sodium percentage
(ESP) expressed as:

ESp — Exchangeable Sodium
" Cation Exchange Capacity

2. Low exchangeable calcium to magnesium (Ca:Mg) ratios (CMR)

A high concentration of magnesium compared to calcium has a negative effect on soil physical
properties. One explanation for this is that calcium ions are more effective than magnesium in
aggregating clays due to the hydration energy of magnesium being greater than calcium. This causes
larger separation between the clay layers (than would occur with the exchange of calcium) resulting in
a weaker attraction and reduced likelihood of aggregation.
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3. Electrical conductivity (EC)

Electrical conductivity is a measure of salt in the soil. The EC of a 1:5 soil/water suspension (ECw) is
an estimation of soil salt content and a reasonable indication of soil salinity. Soil salinity may have an
adverse effect on the growth and survival of non-salt tolerant vegetation and may reduce the risk of
dispersion of sodic soil materials.

4. Soil texture

Soil texture is defined as the relative amounts of sand (0.06-2.00 mm), silt (2-60um), and clay (<2um)
sized particles in a soil. Strictly speaking this definition relates to laboratory determined particle size
analysis as factors other than the proportions of sand, silt and clay influence field texture. For
example, field texture may provide an indication of the organic matter component in soil materials, or
whether soil materials reflect plastic or sub-plastic behaviours. In general, soil texture is an important
determinant of a diverse range of soil properties including soil stability, erosivity, trafficability, hydraulic
conductivity and fertility. Both the field determined soil texture and laboratory determined particle size
analysis provide an indication of soil cohesiveness, and therefore stability, of soil materials.

In addition soils may slake (the immediate break-up of soil aggregates into fragments when wetted
due to the swelling of the clay and entrapped air.

Table 4-4 summarises the calculated data for Exchangeable Sodium Percent for the representative
sites, and conclusions about the saline and/or sodic nature of each SMU are presented in Table 4-5.

Table 4-4 Exchangeable Sodium at Varying Depths for each of the Representative Sites

SMU Representative Site Depth ESP %
0-100 3.92
200-300 4.67
Al 8 500-600 16.67
800-900 8.33
1000-1100 9.30
0-100 1.41
200-300 8.79
B1 1 500-600 9.36
800-900 0.83
1000-1100 26.92
0-100 2.27
200-300 13.27
Ba2 13 500-600 14.65
800-900 10.98
1000-1100 25.74
0-100 0.35
Ba3 17 200-300 1.01
500-600 0.80
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Table 4-5: The Saline and/or Sodic SMU’s

SMU Saline sites indicated by Saline sites and depth indicated by field EC tests Sodic sites indicated by lab
chloride lab tests (below 0.5m tests
depth)

Al 6,7,8,10,11 5(.0.9m), 6 (>0.3m), 9 (>0.35m), 10 (>0.7m), 7,8,11 (below 0.5m)

11 (>0.65m), 12 (>0.8m)

Bl 1,3 1 (>0.6m), 2 (>0.9m), 3 (>0.8m), nil
Ba2 13 13 (>0.85m) 13 (below 0.3m)
Ba3 nil Nil nil

A brief description of limitations for soils is included below.
Saline-sodic and saline soil materials (SMU’s Al, B1, Ba2)

Sodic materials that are saline are less likely to disperse while they remain saline, however leaching
can remove the salt and make the soil dispersive and prone to tunnel and gully formation. Based on
the soil salinity criteria of McKenzie et al. (2004) the sites that are classed as moderately saline to
saline are 1 and 3 (A1 SMU) as well as sites 6,7,8,10 and 11 from SMU B1. One site in SMU Ba2 was
also saline below 0.8m depth. Of these, stes 7,8,11 and 13 are also sodic at depth.

Non-sodic soil materials of low cohesion (silts and fine sands) (SMU Ba3)

Soil materials dominated by silt and fine sand components do not disperse as a result of high ESP but
may act like dispersive soils. Unlike clay particles, the silt and fine sand components of soil materials
carry few electric charges resulting in weak, inter-particle bonds and little cohesion. These soils
subsequently have relatively poor structure, further degraded by soil profile disturbance. Only the very
minor SMU Ba3 exhibits possible effects from this effect.

It should be noted that the dispersivity of soil materials may vary greatly over short distances. The

results presented in the table above are indicative of the soil materials that were observed along the
Road and Rail Corridor.
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5 Impacts and Management Strategies

5.1 Impacts

The factors influencing land suitability that may change in response to disturbance from the revised
Project activities including the physical, chemical and biological properties of the disturbed soil
materials, changes in soil profile depth, and changes in the quality of both the topsoil and the subsoil
materials.

The topsoils of the Road and Rail Corridor are defined as the uppermost soil layers (A horizons) of the
soil profiles. These A horizons contain more organic matter, biota and nutrients than the soil layers
below (subsoil). In addition to seed viability and fertility, assessing the depth of topsoil along the
transport route is important for the assessment of the stability of the surface soil materials post
disturbance and the prompt re-establishment of land surface cover (vegetation).

Areas of the Road and Rail Corridor will be subject to ground disturbance due to construction and
operations activities associated with the Road and Rail Corridor. The major type of land disturbance
will initially involve land clearing and preparation land ahead of the construction of infrastructure
associated with the Road and Rail Corridor. These areas will require stripping of topsoil and possibly
subsoil for reuse in rehabilitation programs.

The Road and Rail Corridor includes topsoil reserves with beneficial material for rehabilitation within
one metre (1.0 m) depth in many areas. The upper soil layer should be stockpiled and managed
separately from the lower material as the topsoil generally has:

e higher intrinsic fertility;
e  Dbetter (finer) soil structure and drainage;
e higher organic matter content; and

e  existing seed bank.

The primary potential impact on productivity following disturbance of these soil materials is a reduction
in the crop yield of the replaced soil. Major limitations to reinstating these soils relate to successful
profile restoration. Factors such as increasing salinity with depth, dispersivity of subsoils, crusting of
the soils if mixed, and the potential compaction that could occur during the stripping, stockpiling and
replacement process all require management for successful rehabilitation.

The behaviour of sodic soil materials (slaking and dispersion) can lead to surface sealing, hardsetting,
low permeability and drainage, and tunnel and gully erosion. The likelihood of these processes
occurring is greater for soil materials with high clay content. However, soil materials with clay contents
as low as 10% may still slake and/or disperse when disturbed. Where sodic materials occur close to
the ground surface it is important to accurately identify topsoil stripping depths to avoid the mixing of
non-sodic topsoils with sodic subsoils.

The application of soil conditioners (type and application rates are best confirmed by further soil

analysis) may stabilise potentially dispersive soils. Depending on the type of conditioner, other
beneficial nutrients may be released in the newly constructed soil. In addition, the incorporation of
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organic matter in combination with soil conditioners will further improve the development of soil
structure. A more detailed assessment of the extent of sodic soil materials along the Road and Rail
Corridor is recommended for integration into the development of a construction Soil Management
Plan.

Evidence of possible sodic materials below 0.5 m depth was found at 4 of 11 sites tested in the Road
and Rail Corridor. These were in SMUs Al, B1 and Ba2.

Evidence of possible saline materials below 0.5 m depth was found at most sites across all SMUs
apart from Ba2 and Ba3. This was indicated both from laboratory and field tests.

Capillary rise of salts into the topsoil layers can occur where saline materials are being excavated and
placed on or near the reconstructed land surface. Elevated salinity in the topsoil layers can prevent
seed germination, retard plant growth and reduce ecosystem diversity.

It is important to note that the presence of saline conditions may suppress the dispersion of clays so
the method of promoting the leaching of salts should not be implemented on sodic subsoil materials.
For example, tunnel erosion often starts from points in the landscape where ponded water results in
the leaching of salts triggering clay dispersion.

The erodibility ratings of the soils of the route are presented in Table 5-1. It is recommended that the
exposure time of the soil materials be minimised and disturbed areas stabilised as soon as
practicable. Erosion and sedimentation control measures should be implemented in areas of high
slope or where erosion due to high rainfall events may occur.

Table 5-1 Erodibility Ratings for the Soils of the Route”

SMU ASC Soil Characteristics Erodibility
Order (field Rating
verified)

Ba3 and Dermosols Texture gradually increases from a loamy surface to sandy clay loam or clay with | Low
minor B1 depth. Massive to strong structure in the subsoil horizons.

Al, B1, Ba2 | Vertosols Light medium to heavy clays that shrink and crack open when dry and swell Low to

when wet. Moderate
Well structured subsoils.

Ba3 Kandosols Texture gradually increases from a sandy surface to sandy clay loam or sandy Moderate
light clay with depth; single grain to massive structure.

~Source DTMR, 2010

5.2 Management Strategies

The soils of the Al, B1 and BA2 mapping units vary in depth to salinity and sodicity which may limit
topsoil and subsoil stripping depths. These SMUs comprise most of the Rail Corridor and are deep
medium to heavy clays of over 1.0 m in depth with high CEC ratings, and neutral to alkaline pH levels.
Some areas (particularly A1) have been identified as saline and possibly sodic below 0.5 m depth.
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The stripping depths recommended for the Rail Corridor are based on laboratory data for the soils of
each soil mapping unit (not just the representative site for the soil mapping unit).

A summary of recommended topsoil stripping information is presented below in Table 5-2.

Table 5-2 Recommended Topsoil Stripping Depths

Soil Topsoil Strip Depth Subsoil strip depth Comment

Mapping (m) (m)

Unit

Al 0-03 0.3-05 Moderate to high risk of inclusion of saline and sodic

B1 0-0.2 02-05 material below 0.5 m

Ba2 0-0.2 0.2-0.8 All soil material to weathered basalt could be used.
Subsoils are saline and sodic below 0.8 m.

Ba3 0 - 0.3/0.4 (variable) nil Rocky parent material presents gravel opportunity.

The rehabilitation strategy will include the following measures that are designed to minimise the loss of
soil material respread on rehabilitated areas:

e  Contour ripping to encourage rainfall infiltration and minimise runoff;
¢ Reseeding soon after respreading to establish a vegetation cover as early as possible;
¢ Installation of slope drainage control to limit slope lengths and runoff velocities; and

¢ Installation of collection drains and catches dams to collect runoff and remove suspended
sediment.

These soil types (Al, B1, Ba2) are useful on a range of rehabilitation applications and feature good
quality topsoil but with possibly saline subsoil. Stripping volumes should be developed such that the
reinstated soil profile soil water storage potential (>100 mm) and effective depth (>0.6 m) where
practicable.

It is recommended that the following provisions be put in place where practicable for the management
of cracking clays:

managed at a moisture content appropriate to their clay content;

stripped in layers according to physical and chemical properties;

stockpiled separately according to the stripped layers; and

disturbed areas should be backfilled in sequence of removal.

Where sodic materials occur close to the ground surface it is important to accurately identify topsoil
stripping depths to avoid the mixing of non-sodic topsoils with sodic subsoils.

The application of soil conditioners (type and application rates are best confirmed by further soil
analysis) may stabilise potentially dispersive soils. Depending on the type of conditioner, other
beneficial nutrients may be released in the newly constructed soil. In addition, the incorporation of
organic matter in combination with soil conditioners will further improve the development of soil
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structure. A more detailed assessment of the extent of sodic soil materials along the transport route is
recommended for integration into the development of a construction Soil Management Plan.

Many of the soil types within the Road and Rail Corridor include soil horizons which exhibit a slight
potential for dispersion and may be subject to sheet, rill and gully erosion if left exposed and
unprotected during mine construction or mining operations.

Proposed infrastructure construction erosion and sediment controls, which may be implemented
during infrastructure construction, are as follows:

e vegetation clearing will be conducted progressively so that the minimum area necessary for
construction is cleared at any time;

o runoff from higher areas will be directed around construction sites;

o runoff from bare earthworks areas will be collected in drains and directed through sediment traps
and settling ponds to remove suspended sediment prior to discharge from the site;

e  stockpiles of topsoil and any excess cut material will be sown with grass seed and have side
slopes reduced to at least a 4:1 gradient;

o earthworks batters will be constructed to stable slopes and vegetated soon after construction; and

e earthworks areas will be landscaped and vegetated as soon as possible after construction is
completed.
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6 Conclusions and Recommendations

This Soil Technical Report presents the following for the Road and Rail Corridor:
e adescription and classification of the soils along the proposed road and rail corridor;

e an assessment of the pre-disturbance land suitability and GQAL of soils according to the relevant
standards; and

e soil associations and derived soil mapping units for the purpose of soil and land management for
the duration of the revised Project.

Three soil orders, as classified using the ASC (Isbell 2002), were identified as part of the field survey,
including Vertosols, Dermosols and Kandosols. These soils aligned with previously identified SMUs
and land resource areas.

The soil constraints common to these soils are low soil fertility status, soil sodicity, soil salinity,
erosivity, rockiness and shallow effective rooting depth (limiting plant available water capacity). These
limitations will require management during both the construction and rehabilitation phases of the
revised Project.

The majority of land in the Road and Rail Corridor is used for cropping where water supply is sufficient
(through irrigation or rainfall). Where land is not cropped, livestock grazing of native and improved
pasture is common. The baseline capability for the majority of land proposed to be disturbed (76%) is
considered to be suitable for cropping (GQAL Class A), whilst the remainder of the Road and Rail
Corridor (24%) is considered suitable for grazing of livestock on native pasture (GQAL Class C2). The
impact of the project on the land suitability on areas of the Road and Rail Corridor currently under
grazing or native bushland is considered to be minor.

Once completed, road diversions will remain permanently in place as a public asset.

Decommissioning and rehabilitation of disturbance associated with the Rail Corridor will initially involve
a decision on the value of retaining the asset for the future benefit of the community. Should it be
considered preferable for the rail line to be removed and rehabilitated then the overall rehabilitation
objective will be the return the rail corridor to return land to a land use which supports grazing where
practicable.

A summary of potential management recommendations has been provided in this report.

Prior to construction a Soil Management Plan (SMP) should be developed to include management
strategies for the excavated soil material of the Road and Rail Corridor to maintain soil and land use
capability and minimise environmental risks that may arise during construction and rehabilitation
activities.
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7 Statement of Limitations

The sole purpose of this report and the associated services performed by SKM is to assess soil units
and land suitability in accordance with the scope of services set out in the contract between SKM and
the Client. That scope of services, as described in this report, was developed with the Client.

In preparing this report, SKM has relied upon, and presumed accurate, certain information (or absence
thereof) provided by the Client and other sources. Except as otherwise stated in the report, SKM has
not attempted to verify the accuracy or completeness of any such information. If the information is
subsequently determined to be false, inaccurate or incomplete then it is possible that our observations
and conclusions as expressed in this report may change.

This report is based on assumptions that the site conditions as revealed through sampling are
indicative of conditions throughout the site. The findings are the result of standard assessment
techniques used in accordance with normal practices and standards, and (to the best of our
knowledge) they represent a reasonable interpretation of the current conditions on the site. However
all sampling techniques, by definition, cannot determine the conditions between the sample points and
so the report cannot be taken to be a full representation of the sub-surface conditions. Itis an
indication of the likely sub-surface conditions. All reports and conclusions that deal with sub-surface
conditions are based on interpretation and judgement and as a result have uncertainty attached to
them.

SKM derived the data in this report from information sourced from the Client, available in the public
domain, and facilitated by SKM at the time or times outlined in this report. The passage of time,
manifestation of latent conditions or impacts of future events may require further examination of the
project and subsequent data analysis, and re-evaluation of the data, findings, observations and
conclusions expressed in this report. SKM has prepared this report in accordance with the usual care
and thoroughness of the consulting profession, for the sole purpose of the project and by reference to
applicable standards, procedures and practices at the date of issue of this report. For the reasons
outlined above, however, no other warranty or guarantee, whether expressed or implied, is made as to
the data, observations and findings expressed in this report.

This report should be read in full and no excerpts are to be taken as representative of the findings. No
responsibility is accepted by SKM for use of any part of this report in any other context.

This report was prepared under limited timeframes, with restrictions on land access and methodology
beyond the scope of SKM’s control. Subsequently, this report provides an interpretation of ground
conditions deduced from within these limitations.

This report has been prepared on behalf of, and for the exclusive use of, SKM’s Client, and is subject
to, and issued in connection with, the provisions of the agreement between SKM and its Client. SKM
accepts no liability or responsibility whatsoever for, or in respect of, any use of, or reliance upon, this
report by any third party.
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Acronyms
AHD Australian Height Datum
ALS Australian Laboratory Services
ASC Australian Soil Classification
bgl Below ground level
DERM (former) Department of Environment and Resource Management, see EHP
DHLGP Department of Housing, Local Government and Planning
DLGP Department of Local Government and Planning
DME Department of Mines and Energy
DPI Department of Primary Industries
DPIF Department of Primary Industries and Fisheries
EC Electrical Conductivity
EHP Department of Environment and Heritage Protection (previously DERM and EPA)
EIS Environmental Impact Statement
EMS Environmental Management System
ESP Exchangeable Sodium Percentage
GPS Global Positioning System
GQAL Good Quality Agricultural Land
LS Land Suitability
LSA Land Suitability Assessment
MLA Mine Lease Area
MU Mapping Unit
NATA National Association of Testing Authorities
NCST The National Committee on Soil and Terrain
PAWC Plant Available Water Capacity
ppm parts per million
PSD Particle Size Distribution
SMU Soil Mapping Unit
TOR Terms of Reference
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Glossary

Alluvium Stream-laid sediment deposit found in a stream channel and/ or in low parts of a stream
valley subject to flooding.

Clay-sized Natural mineral particles with a diameter less than 0.002 mm.

Dermosols Soils with a structured B2 horizon and lacking a strong texture-contrast between the A and
B horizons.

Gilgai Microtopography characterised by mounds and depressions that may vary in width and

depth. Gilgai form as clay soils shrink and swell with changes in soil water content.

Horizon (soil)

Soil layer parallel to the soil surface, whose physical characteristics differ from the layers
above and beneath. The main soil horizons are:

O — surface layer dominated by organic material in varying stages of decomposition.
A — one or more surface mineral horizons with some organic accumulation.

Ap — mineral horizon which has been ploughed, tilled or undergone other disturbance by
humans.

Al — mineral horizon at or near surface with some accumulation of humified organic
matter. Usually darker in colour than underlying horizons.

A2 — mineral horizon having less organic matter than the immediately adjacent horizons.
Usually paler in colour than the Al horizon.

A3 — transition horizon between the A and B horizons, most similar to the A horizon.

B — one or more mineral soil layers characterised by a concentration of silicate clay, iron,
aluminium and/or organic material; and/ or a differing structure, consistence or colour of
the A horizon.

B1 — transitional horizon between the A and B horizon, most similar to the B horizon.

B2 — horizon dominated by an alluvial, residual or other concentrate of silicate clay, iron,
aluminium and/ or humus, and/ or maximum development of pedological organisation.

B3 — transitional horizon between the B and C horizon, most similar to the B horizon.

C - consolidated and unconsolidated material below the A and B horizon. Usually partially
weathered and little affected by pedological processes.

Kandosols Strongly weathered soils with a gradational clay increase of no more than 15% clay in the
B horizons.

Overburden Soil or other mineral matter overlying the material of interest/ economic value.

Ped Individual natural soil aggregate consisting of a cluster of primary particles.

Quaternary The geological period of time from the present to two million years ago.

Rehabilitation

Landscape reconstruction (including soil profile construction) followed by revegetation.

Revegetation

Establishment of suitable plant species to support the agreed post-disturbance land use.

Rigid soils

Soils with minimal capacity to shrink and swell with changes in soil water content.

Sand-sized

Natural mineral particles with a diameter between 0.02 and 2.0 mm.
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Silt-sized Natural mineral particles with a diameter between 0.002 and 0.02 mm.

Sodic Soil with high amounts of exchangeable sodium relative to other exchangeable cations
resulting in an exchangeable sodium percentage (ESP) >6.

Sodosols Soils with a strong texture-contrast between the A horizons and sodic B horizons that are
not strongly acid.

Soil The unconsolidated mineral or organic material on the immediate surface of the Earth that
is a natural medium for the plant growth.

Subsoil The soil layers lying immediately below the topsoil or Al horizon.

Topsoil The uppermost A horizon of the soil profile usually containing more organic matter, biota
and nutrients than the soil layers below.

Vertosols Clay soils with shrink-swell properties that exhibit strong cracking when dry and at depth

have clay accumulations on the ped surfaces (slickensides) and/or lenticular structural
aggregates.
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Appendix A Field Survey Methodology

Al Survey Scale

Following the Guidelines for Linear features (DERM 2011), the road and rail corridor field survey was
undertaken at 1:50 000 scale (approximately 1 site per 1 km).

A2 Soil Description and Classification

The sites and soils were described following the methods outlined in the Australian Soil and Land Survey Field
Handbook (NCST 2009). Soils were classified according to the Australian Soil Classification (ASC) scheme of
Isbell (2002) and correlated to published soil types where applicable. An integrated survey approach (McKenzie
et al. was adopted to value-add to the existing soil mapping.

A3 Soil Sampling Procedure

The soil description, recording and sampling was extended to below 1 m (for the assessment of Criteria 8 Soil
Water Storage) and/ or to the diagnostic (B) horizon (whichever is reached first) to allow classification to ASC
soil order.

A4 Sampling Method

Excavation of the soil was performed by core-sampling by a direct-push method to >1 m BGL or until rock/
refusal (drilling Subcontractor) and/or manual excavation (hand-augering).
A5 Sampling Density

Approximately 1 in 2 (50%) of the detailed sites were sampled for laboratory analysis. Data collected included
the following.

e  Location (coordinates) e Field Texture

e Photograph (landscape and profile/ soil core)

Horizon Boundary

e  Observation Type e  Soil Consistence

e Landform e  Solil Structure

e Slope Vegetation Type e  Segregations

e  Soil Surface Condition e  Coarse Fragments

e  Horizon Designation e Roots

e  Horizon Depth e Soil pH (field and laboratory)
e  Soil Colour and Mottles e Soil EC (field and laboratory)
A6 Sampling Depths

Samples will be taken from a minimum of 5 depths in the detailed soil profile (bulked soil surface sample, 200-
300 mm, 500-600 mm, 800-900 mm and 1000-1100 mm). Samples will be bagged and labelled according to the
location identifier and depth of sample (e.g. Site 1 0.0 - 100 mm).

AT Laboratory Analysis

Laboratory analysis will be undertaken by an accredited NATA laboratory. Laboratory analyses will follow the
methods outlined in Soil and Water Chemical Methods — Australasia (Rayment and Lyons 2011) with reference
to the Guidelines.

www.globalskm.com PAGE 38



SINGLAIR EMAEHT MERT

Soil Technical Report of Proposed Transport Corridor, New Acland
Stage 3

Appendix B Figures
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Soil Technical Report of Proposed Transport Corridor, New Acland

Stage 3

SINGLAIR EMAEHT MERT

Appendix D Soil Laboratory Tests

Test

Soils
Analysed

Reason for Inclusion

Chemical Analysis

pH is regarded as a useful indicator of other soil properties (e.g. values >8.5 usually indicate high
exchangeable sodium levels and the presence of carbonates) and of the need for amendment with
lime. Some plants tolerate a wide range of pH, while some are sensitive to acidity and some to

pH, Electrical alkalinity. The availability of some nutrients will be affected by soil pH.
Conductivity (EC) | Surface and The measure of EC is used as a means of appraising soil salinity. The electrical conductance
and Chloride subsail increases with soluble salt content and thus allows simple interpretation of readings. Plants vary
Content considerably in their tolerance to salt
The chloride anion is usually present in soil in association with sodium and is an important
constituent of many salty soils. Its high mobility makes it a valuable indicator of the direction of salt
and water movement, and it can be specifically toxic to some plants.
Carbonate may exist in soil as predominately either calcite or dolomite. Its presence, which may
Carbonate Surface and vary from trace amounts to high percentages of the soil, is of significance because of its effect on the
Equivalent subsoil general physical condition, especially on consistence. When present in large amounts as fine-earth
Content carbonate it can modify soil texture. It can constitute a potential source of calcium for the

replacement of exchangeable sodium, thus improve stability.

Cation Exchange
Capacity and
Exchangeable
Calcium (Ca),
Magnesium (Mg),
Sodium (Na)
(Cations)

Surface and
subsoil

The amounts and relative proportions of the exchangeable cations in soil have important effects on
both physical and chemical properties. High levels of exchangeable sodium cause dispersion and
increased swelling, reducing water movement and affecting near surface aeration whereas
exchangeable calcium flocculates colloids and will reduce swelling tendencies. Excessively high or
low concentrations of one or the other of the cations may result in nutritional disturbances to
germinating plants.

Exchangeable cations are held in the soil at negatively charged surfaces and are exchanged by all
‘strong’ cations. The total amount that can be held is designated the cation exchange capacity.

Soluble Sulphate

Surface and

Knowledge of soluble cations and anions and their relative proportions is valuable in assessing
saline and alkaline soils and their response to various treatments. Chloride is usually the principal
anion in extracts of soil and it is specifically toxic to some plants. Other anions may also be toxic to
plants. Bicarbonate is a normal constituent of saline and sodic soil extracts. Both carbonate (CO3)

(SO4) subsaoil ) - . . -
and bicarbonate (HCO3) have a tendency to precipitate the divalent cations Ca and Mg, resulting in
an increase in the ratio of Na to Ca-Mg in the soil solution. This favours the absorption of Na by the
exchange complex and the development of unfavourable sodic-soil conditions.

Phosphorous, surf i If the amount of phosphorous in soil is too small then yield is jeopardised, but increasing reserves to

urface soi

Nitrogen very high levels is an unnecessary expense. Thus the concept of a critical level in soil is necessary.
Organic matter is important in maintaining soil structure, in slightly increasing the soil's water holding

. . capacity and holding a small store of N, P, S and trace elements in organic forms. These cannot be

Organic Matter Surface soil

taken up directly by plant roots but have first to be converted by soil microbes to inorganic (ionic)
forms identical to those supplied in fertilisers.

Total digest for

molybdenum, Although only required in small amounts, trace elements (or micronutrients) are essential for plant
manganese, iron, Surface and growth. These nutrients often act as catalysts in chemical reactions. It is possible to have toxicities of
copper, zinc, subsoil trace elements, as well as deficiencies. A deficiency may reduce plant growth. An excess of a trace
boron, chloride, element, although not common, may be toxic to the plant and may cause an imbalance, reduced
sodium and yield, impaired quality or increased susceptibility to disease.

cobalt.

Bicarbonate

Extractable Surface soil Defines the very soluble (also termed available or labile) phosphorus in soils.

Phosphorus (P)
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Soil Technical Report of Proposed Transport Corridor, New Acland
Stage 3

Test Soils Reason for Inclusion
Analysed

Physical Analysis

Particle Size

o Subsoil Defines the relative amounts of silt, clay and sand in the sample
Distribution (PSD)

Calculated Analysis

Surface and

ESP % subsoil Exchangeable sodium percentage was used to assess the relative abundance of exchangeable Na.
ubsoi
caM Surface and The ratio of Ca to Mg provides a guide to the relative abundance of the two major cations an is
g subsail useful when used in conjunction with ESP for predicting soil physical behaviour.
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ALS)Group

Environmental Division

SAMPLE RECEIPT NOTIFICATION (SRN)

Comprehensive Report

Work Order : EB1318018
Client : SINCLAIR KNIGHT MERZ Laboratory : Environmental Division Brisbane
Contact : MR JEREMY WICKS Contact : Customer Services
Address : 32 CORDELIA STREET Address : 2 Byth Street Stafford QLD Australia
SOUTH BRISBANE QLD, AUSTRALIA 4053
4101
E-mail : jwicks@globalskm.com E-mail . Brisbane.Enviro.Services@alsglobal.com
Telephone : +61 07 3026 7526 Telephone 1 +617 32437222
Facsimile — Facsimile :+617 32437218
Project : NAC Supplementary Soil Survey Page “1of4
QE06644 033
Order number p—
C-O-C number D Quote number : EM2013SINKNI0402 (EN/003/13)
Site —-
Sampler : KBromn /| Kelder QC Level NEPM 2013 Schedule B(3) and ALS
QCS3 requirement
Dates
Date Samples Received 1 26-JUL-2013 Issue Date 1 27-JUL-2013 16:04
Client Requested Due Date 1 02-AUG-2013 Scheduled Reporting Date : 02-AUG-2013

Delivery Details

Mode of Delivery : Carrier Temperature 1 20.9°C 18.9°C 19.3°C
No. of coolers/boxes : 3 MEDIUM No. of samples received 143
Security Seal . Intact. No. of samples analysed 1 43

General Comments

This report contains the following information:
- Sample Container(s)/Preservation Non-Compliances
- Summary of Sample(s) and Requested Analysis
- Proactive Holding Time Report
- Requested Deliverables

Samples received in appropriately pretreated and preserved containers.

Breaches in recommended extraction / analysis holding times (if any) are displayed overleaf in the
Proactive Holding Time Report table.

Please be advised that ALS does not offer analysis for Chloride and Molybdenum using DTPA
extraction.

Particle Size Distribution will be conducted at ALS Newcastle. The expected due date for this data
is 11/08/2013.

Discounted Package Prices apply only when specific ALS Group Codes ('W', 'S', 'NT" suites) are referenced on COCs.

Please direct any turn around / technical queries to the laboratory contact designated above.

Please direct any queries related to sample condition / numbering / breakages to Matt Goodwin.

Analytical work for this work order will be conducted at ALS Brisbane and ALS Newcastle.
Sample Disposal - Aqueous (14 days), Solid (60 days) from date of completion of work order.

2 Byth Street Stafford QLD Australia 4053 +61-7-3243 7222 | Facsimile +61-7-3243 7218
Environmental Division Brisbane 84 009 936 029 Part of the ALS Group  An ALS Limited Company

www.alsglobal.com
RIGHT sSsouwuTions



Issue Date : 27-JUL-2013 16:04

Page 1 20f4
Work Order : EB1318018
Client : SINCLAIR KNIGHT MERZ

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

® No sample container / preservation non-compliance exist.

Any sample identifications that cannot be displayed entirely in the analysis summary table will be listed below.

EB1318018-005
EB1318018-010
EB1318018-018
EB1318018-023
EB1318018-028
EB1318018-033
EB1318018-038
EB1318018-042

: 22-JUL-2013 15:00
: 23-JUL-2013 15:00
: 24-JUL-2013 15:00
: 24-JUL-2013 15:00
: 25-JUL-2013 15:00
: 25-JUL-2013 15:00
: 23-JUL-2013 15:00
: 24-JUL-2013 15:00

. Site 01 - 1000-1100mm
. Site 07 - 1000-1100mm
. Site 11 - 1000-1100mm
. Site 13 - 1000-1100mm
. Site 03 - 1000-1100mm
. Site 04 - 1000-1100mm
. Site 08 - 1000-1100mm
. Site 10 - 1000-1100mm

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory
process neccessary for the execution of client requested
tasks. Packages may contain additional analyses, such as
the determination of moisture content and preparation
tasks, that are included in the package.

If no sampling time is provided, the sampling time will
default to 15:00 on the date of sampling. If no sampling
date is provided, the sampling date will be assumed by the
laboratory for processing purposes and will be shown
bracketed without a time component.

Matrix: SOIL

Laboratory sample Client sampling Client sample ID

ID

date / time

EB1318018-001 22-JUL-2013 15:00 | Site 01 0-100mm
EB1318018-002 22-JUL-2013 15:00 | Site 01 200-300mm
EB1318018-003 22-JUL-2013 15:00 | Site 01 500-600mm
EB1318018-004 22-JUL-2013 15:00 | Site 01 800-900mm
EB1318018-005 22-JUL-2013 15:00  Site 01 1000-1100mm
EB1318018-006 23-JUL-2013 15:00 | Site 07 0-100mm
EB1318018-007 23-JUL-2013 15:00  Site 07 200-300mm
EB1318018-008 23-JUL-2013 15:00 | Site 07 500-600mm
EB1318018-009 23-JUL-2013 15:00 | Site 07 800-900mm
EB1318018-010 23-JUL-2013 15:00 | Site 07 1000-1100mm
EB1318018-011 24-JUL-2013 15:00 | Site 17 0-100mm
EB1318018-012 24-JUL-2013 15:00 | Site 17 200-300mm
EB1318018-013 24-JUL-2013 15:00 | Site 17 500-600mm
EB1318018-014 24-JUL-2013 15:00 | Site 11 0-100mm
EB1318018-015 24-JUL-2013 15:00 | Site 11 200-300mm
EB1318018-016 24-JUL-2013 15:00  Site 11 500-600mm
EB1318018-017 24-JUL-2013 15:00 | Site 11 800-900mm
EB1318018-018 24-JUL-2013 15:00  Site 11 1000-1100mm
EB1318018-019 24-JUL-2013 15:00 | Site 13 0-100mm
EB1318018-020 24-JUL-2013 15:00  Site 13 200-300mm
EB1318018-021 24-JUL-2013 15:00 | Site 13 500-600mm
EB1318018-022 24-JUL-2013 15:00 | Site 13 800-900mm
EB1318018-023 24-JUL-2013 15:00 | Site 13 1000-1100mm
EB1318018-024 25-JUL-2013 15:00 | Site 03 0-100mm
EB1318018-025 25-JUL-2013 15:00 | Site 03 200-300mm
EB1318018-026 25-JUL-2013 15:00 | Site 03 500-600mm
EB1318018-027 25-JUL-2013 15:00 | Site 03 800-900mm
EB1318018-028 25-JUL-2013 15:00 | Site 03 1000-1100mm
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Issue Date
Page
Work Order
Client

1 27-JUL-2013 16:04

: 30of4
: EB1318018

: SINCLAIR KNIGHT MERZ

3 2
2 @
[=] o
= L
: :
© — = o — =
e K <] = % 3
= 2 3 gl =
s 5 8§ = Sl 8| 3
g £ < B . = = 8
S L Sl slwl 2o E
=] 2 2 g 3|8 & =2 =
. e g 4 =g g 2
|5 ® 1] oL = & 2
£/ 9 = 8 glo = = 8
B282z4lzsss 8 L8z
=388 2ca5|a% g2 S
T 2 g g At S gt S
2 c|l2 5|2 g|28|2al2s2 &2
SGoglco8las|cgxcE o3 oE
D0 Ul omn O Ol =10 oo —
EB1318018-029 25-JUL-2013 15:00  Site 04 0-100mm v | v v v v
EB1318018-030 25-JUL-2013 15:00  Site 04 200-300mm v
EB1318018-031 25-JUL-2013 15:00  Site 04 500-600mm v
EB1318018-032 25-JUL-2013 15:00  Site 04 800-900mm v
EB1318018-033 25-JUL-2013 15:00  Site 04 1000-1100mm v
EB1318018-034 23-JUL-2013 15:00  Site 08 0-100mm v | v v v v
EB1318018-035 23-JUL-2013 15:00 | Site 08 200-300mm v
EB1318018-036 23-JUL-2013 15:00  Site 08 500-600mm v
EB1318018-037 23-JUL-2013 15:00 | Site 08 800-900mm v
EB1318018-038 23-JUL-2013 15:00  Site 08 1000-1100mm v
EB1318018-039 24-JUL-2013 15:00  Site 15 0-100mm v | v v i v | Y
EB1318018-040 24-JUL-2013 15:00  Site 15 200-300mm v
EB1318018-041 24-JUL-2013 15:00  Site 15 500-600mm v
EB1318018-042 24-JUL-2013 15:00  Site 10 1000-1100mm v
<
<
=z
ES
s @
= 8| =
Matrix: SOIL wlo 2o
JolT s s
z4UE 5l =
Laboratory sample Client sampling Client sample ID D1 I I
ID date / time QLI I3 8
EB1318018-001 22-JUL-2013 15:00  Site 01 0-100mm v v | v
EB1318018-002 22-JUL-2013 15:00  Site 01 200-300mm v v
EB1318018-003 22-JUL-2013 15:00  Site 01 500-600mm v v
EB1318018-004 22-JUL-2013 15:00  Site 01 800-900mm v v
EB1318018-005 22-JUL-2013 15:00  Site 01 1000-1100mm v v
EB1318018-006 23-JUL-2013 15:00  Site 07 0-100mm v | v |V
EB1318018-007 23-JUL-2013 15:00  Site 07 200-300mm v v
EB1318018-008 23-JUL-2013 15:00  Site 07 500-600mm v v
EB1318018-009 23-JUL-2013 15:00  Site 07 800-900mm v v
EB1318018-010 23-JUL-2013 15:00  Site 07 1000-1100mm v v
EB1318018-011 24-JUL-2013 15:00  Site 17 0-100mm v v | v
EB1318018-012 24-JUL-2013 15:00  Site 17 200-300mm v v
EB1318018-013 24-JUL-2013 15:00  Site 17 500-600mm 4 v
EB1318018-014 24-JUL-2013 15:00  Site 11 0-100mm v v | v
EB1318018-015 24-JUL-2013 15:00  Site 11 200-300mm v v
EB1318018-016 24-JUL-2013 15:00  Site 11 500-600mm v v




Issue Date
Page
Work Order
Client

. 27-JUL-2013 16:04

t40f4
: EB1318018

: SINCLAIR KNIGHT MERZ

EB1318018-017
EB1318018-018
EB1318018-019
EB1318018-020
EB1318018-021
EB1318018-022
EB1318018-023
EB1318018-024
EB1318018-025
EB1318018-026
EB1318018-027
EB1318018-028
EB1318018-029
EB1318018-030
EB1318018-031
EB1318018-032
EB1318018-033
EB1318018-034
EB1318018-035
EB1318018-036
EB1318018-037
EB1318018-038
EB1318018-039
EB1318018-040
EB1318018-041
EB1318018-042
EB1318018-043

24-JUL-2013 15:00
24-JUL-2013 15:00
24-JUL-2013 15:00
24-JUL-2013 15:00
24-JUL-2013 15:00
24-JUL-2013 15:00
24-JUL-2013 15:00
25-JUL-2013 15:00
25-JUL-2013 15:00
25-JUL-2013 15:00
25-JUL-2013 15:00
25-JUL-2013 15:00
25-JUL-2013 15:00
25-JUL-2013 15:00
25-JUL-2013 15:00
25-JUL-2013 15:00
25-JUL-2013 15:00
23-JUL-2013 15:00
23-JUL-2013 15:00
23-JUL-2013 15:00
23-JUL-2013 15:00
23-JUL-2013 15:00
24-JUL-2013 15:00
24-JUL-2013 15:00
24-JUL-2013 15:00
24-JUL-2013 15:00
23-JUL-2013 15:00

Site 11
Site 11
Site 13
Site 13
Site 13
Site 13
Site 13
Site 03
Site 03
Site 03
Site 03
Site 03
Site 04
Site 04
Site 04
Site 04
Site 04
Site 08
Site 08
Site 08
Site 08
Site 08
Site 15
Site 15
Site 15
Site 10
Site 06

Proactive Holding Time Report

800-900mm
1000-1100mm
0-100mm
200-300mm
500-600mm
800-900mm
1000-1100mm
0-100mm
200-300mm
500-600mm
800-900mm
1000-1100mm
0-100mm
200-300mm
500-600mm
800-900mm
1000-1100mm
0-100mm
200-300mm
500-600mm
800-900mm
1000-1100mm
0-100mm
200-300mm
500-600mm
1000-1100mm
500-600mm

pH plus EC (1:5)
SOIL - NT-1S

SOIL - IN-4S

ANENANENENEANEANENAYANANANEANANANENENENENENENE VR NE N NERN

Major Cations (Ca, Mg, Na, K)

SOIL - NT-2S

Major Anions (Cl, SO4)

AN NN NN N NN N AN AN AYANANANENEANENENENEANENENENENEN

Sample(s) have been received within the recommended holding times for the requested analysis.

Requested Deliverables

MR JEREMY WICKS
- *AU Certificate of Analysis - NATA ( COA )

*AU Interpretive QC Report - DEFAULT (Anon QCI Rep) ( QCI )
*AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC)

A4 - AU Sample Receipt Notification - Environmental HT ( SRN )
A4 - AU Tax Invoice ( INV)
Attachment - Report ( SUBCO )
Chain of Custody (CoC) ( COC )
EDI Format - ENMRG ( ENMRG )
EDI Format - ESDAT ( ESDAT )
EDI Format - XTab ( XTAB)

Email
Email
Email
Email
Email
Email
Email
Email
Email
Email

jwicks@globalskm.com
jwicks@globalskm.com
jwicks@globalskm.com
jwicks@globalskm.com
jwicks@globalskm.com
jwicks@globalskm.com
jwicks@globalskm.com
jwicks@globalskm.com
jwicks@globalskm.com
jwicks@globalskm.com
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