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Disclaimer

This report has been prepared on behalf of and for the exclusive use of Australia
Pacific LNG Pty Limited, and is subject to and issued in accordance with the
agreement between Australia Pacific LNG Pty Limited and WorleyParsons
Services Pty Ltd. WorleyParsons Services Pty Ltd accepts no liability or
responsibility whatsoever for it in respect of any use of or reliance upon this report
by any third party.

Copying this report without the permission of Australia Pacific LNG Pty Limited or
WorleyParsons is not permitted.




Soil Management Parameters — APLNG Main Pipeline Development (non- ASS area)

Soil Soil Group Soil Characteristics | Example Corridor Topsoil (A horizon) stripping Subsoil Management*** Erosion management Reinstatement Parameters Other issues/ comments
management | Classification* | (grouped) profile Stripping depth (mm)
Group Parameters**
A 1(b);1(c) Shallow Refer Plate 1 Type 1
stony/skeletal soils Trench and assoc. work area: Reinstatement of horizon layers Generally located in moderately Maximise cover of stony material to For smaller lateral pipelines with
(includes rock shallow trimming of surface material | desirable; avoidance of exposure of steep to steep areas (ie >10% improve erosion protection; requirement | smaller construction traffic, no
outcrop) (depending on extent of sodic layers (commonly present in soils | slope); intensive erosion control for light tyning using a chisel plough stripping in traffic/ pipe handling area
rock/ floaters’) of sedimentary origin) works required (pre or post reinstatement of cover) will may be appropriate. Use of
depend on stone content mulching following reinstatement
Traffic/pipe handling area: No important for steeper slopes (given
stripping in most circumstances. Fertiliser application****: complete original prevalence of woody
Minimal surface trimming may be fertiliser (NPK and micro- nutrients) with | vegetation cover)
acceptable given absence of low application rate
excessive surface stone
B a Shallow texture Refer Plate 2 Type 2
2(b),2(c), 3(a), contrast soils and Trench and assoc. work area: strip | Reinstatement of subsoil horizon layers | Areas of highest erosion risk, Shallow tyning of exposed soil surface For smaller lateral pipelines with
3(c)(part) shallow earths ***** full topsoil depth (average 100mm) desirable; extreme care required with especially where slopes exceed in traffic/ pipe handling area prior to smaller construction traffic, no
avoidance of exposure of sodic layer; 5%; prone to tunnel erosion topsoil reinstatement plus final shallow stripping in traffic/ pipe handling area
Traffic/pipe handling area: strip may require treatment by the addition of | especially near drainage lines; tyning of full width once topsoil may be appropriate. Use of
depth generally 25 — 150 gypsum/ dolomite prior to reinstatement | intensive erosion works required reinstated mulching following reinstatement
mm(average 75mm); retain a of topsoil (see rates of application) important for steeper slopes (given
minimum topsoil cover depth of Fertiliser application: complete fertiliser | original prevalence of woody
50mm over subsoil; minimal surface (NPK and micro- nutrients) with vegetation cover)
trimming only for topsoil depths < moderate application rate
50mm
b: Medium to deep Refer Plate 3 Type 3
2 (a),2(d) texture contrast soils Trench and assoc. work area: strip | Reinstatement of subsoil horizon layers | Mainly lower sloping areas (0-3%); | Tyning (chisel ploughing) of exposed Use of mulching following
to full topsoil depth (average desirable; extreme care required with greatest risk is near drainage lines | soil surface in traffic/ pipe handling reinstatement important for steeper
300mm) avoidance of exposure of sodic layer; with tunnel erosion area prior to topsoil reinstatement plus slopes (given original prevalence of
may require addition of gypsum/ final tyning of full width once topsoil woody vegetation cover)
Traffic/pipe handling area: strip dolomite prior to reinstatement of reinstated
depth 150 — 300+mm (average topsoil (see rates of application).
250mm); retain @ minimum topsoil Fertiliser application: complete fertiliser
cover depth of 50mm over subsoil (NPK and micro- nutrients) with
moderate application rate
C 1(a), 3(b), 3(c) Non-cracking clays Refer Plate 4 Type 3
(part), 4(a,b,c) and medium/deep Trench and assoc. work area: strip | Reinstatement of horizon layers- Generally lower erosion risk; Tyning of exposed soil surface in As above
earths/gradational full topsoil depth of 100 to 300+ mm | segregation of differing subsoil layers standard erosion control measures | traffic/ pipe handling area prior to
soils (average 200mm); May require critical in Class A GQAL area and required topsoil reinstatement plus final tyning of
separate stripping/stockpiling of desirable in other areas; reinstate full width once topsoil reinstated;
upper subsoil (typically to around separate subsoil stockpiles to replicate deeper earths and clays may benefit
750mm depth) material from lower original profile; some clays may require from shallow ripping
(and possibly sodic) subsaoil, treatment by addition of
especially in GQAL Class A. gypsum/dolomite prior to reinstatement Fertiliser application: mainly N and P
of topsaoil fertiliser at moderate application rate
Traffic/ pipe handling area: strip
topsoil 50 — 300+ mm(average
150mm)
D a: Grey/brown/dark Refer Plate 5 Type 4
5 (a,b,c) cracking clays Trench and assoc. work area: strip | Reinstatement of horizon layers- No special erosion issues as long Moderately deep tyning or ripping Will require highest degree of
full topsoil depth (typically 50 to segregation of differing subsoil layers as subsoil reinstated as per required following reinstatement of full management to maintain agricultural
100mm); Separate critical and required in Class A GQAL original profile; permanent earth profile. value.
stripping/stockpiling of upper subsoil | area; extreme care required with banks to be avoided due to soil
(typically to around 750mm depth) avoidance of exposure of sodic layer cracking characteristic (should be Fertiliser application: mainly N and P
material from lower (and possibly (where present); reinstate separate removed once stabilised) fertiliser at moderate application rate
sodic) subsoil required in GQAL subsoil stockpiles to replicate original (will depend on cropping status)
Class A and desirable in GQAL profile; may require addition of gypsum/
Class B. dolomite prior to reinstatement of
stripped surface material (see rates of
application)
Traffic/ pipe handling area: 0-50
(average is minimal surface
trimming only)
b: Gigaied soils: Refer Plate 6 Type 5
5 (b(m)) Grey/brown/dark Trench and assoc. work area: will Reinstatement of horizon layers No substantial erosion issues; Shallow to moderately deep ripping Level of management will depend on

cracking clay with
melonhole surface
(measures here
relate to pronounced
melonhole formation)

depend on degree of melonhole
formation; typically no topsoil
stripping possible but segregation of
surface and near-surface material
(to 500mm) from probable deeper

desirable however may be difficult to
achieve; application of
gypsum/dolomite to all backfilled soil
likely to be necessary

permanent earth banks to be
avoided due to cracking and
shrink/swell characteristic

required following reinstatement of full
profile.

Fertiliser application: mainly N and P
fertiliser at moderate application rate

melonhole expressions (depth and
extent)




sodic subsoil required

Traffic/pipe handling area: No
stripping in most circumstances.
Minimal surface trimming may be
appropriate where undulation minor
or previously levelled for agricultural
activities

Plate 3 Plate 4 Plate 6

* refer APLNG EIS Vol 5 Attachment 6 for soil classifications used for mapping

refer cross-sections for stripping requirements for each type — actual stripping depths to be confirmed from field pre-construction investigation

management of excess spoil material to be described in Soil Management Section of construction EMP; gypsum/ dolomite application rates to subsoil (and clay surface soils) typically 2.5 to 5 t/ha disturbed area
based on rehabilitation with pasture species; native revegetation application requirements to be defined separately in construction EMP

shallow refers to A horizon < 20cm depth; also assumes all texture contrast soils have a sodic subsoil with dispersion rating of 1 to 3

*hkk

*kkkk
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Shallow trimming Nil or surface
of surface material trimming only
Stockpile and Trench and Traffic/pipe handling area - Undisturbed area
undisturbed area associated work area light tyning only on

reinstatement

TYPE 1

— Trimming of topsoil Depth of stripping generally <100mm
to full depth (retain at least 50mm topsoil cover) -
if topsoil <50mm, surface trimming only

Stockpile and Trench and Traffic/pipe handling area - Stockpile and
undisturbed area associated work area light tyning only on undisturbed area
reinstatement
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Depth of stripping generally 150 to 300mm+

Stockpile and Trench and Traffic/pipe handling area Stockpile and
undisturbed area associated work area - deeper tyning on undisturbed area
(Note: may have deep reinstatement

trenching for GQAL)

TYPE 3

KA\ORIGIN\301001-00448\GIS\Data_MapSeries_Stage3\"MapSpecific\GIS_2010_201_Dave_Houghton\Cross-sections_1-3.cdr
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Deep trenching for GQAL Depth of stripping to be nil or surface trimming only -

deep tyning/light ripping following surface
reinstatement for full disturbed area.
(may require treatment)

Stockpile and Trench and Traffic/pipe handling area Stockpile and
undisturbed area associated work area undisturbed area
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No surface stripping or minimal
depending on extent of melonhole -
will need treatment plus ripping

(to be subject to field evaluation)

Undisturbed area Trench and Traffic/pipe handling area Stockpile and
associated work area undisturbed area

TYPE 5
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