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Appendix F.1
Description of Land Systems & Land
Units in the Project Area

Alcan Gove Alumina Refinery Expansion Project
Draft Environmental Impact Statement

Land System - Blue Mud (Bm)

Beach ridge plains and chenier plains; Orthic Tenosols
and Shelly Rudosols; variable — mid high open
woodland (Acacia auriculiformis, Acacia hemignosta,
Melaleuca nervosa and Casuarina equisetifolia)

Local Geology - Quaternary(Qr/Qd)

Quaternary coastal dune-fields, cheniers and beach
ridges; sand shelly sand siliceous and calcareous sands.

Unit Landform Soils Vegetation

Bm1 Gently undulating sand plains and
beach ridges; soft or loose sandy
surface; moderately well to well
drained.

Orthic Tenosols and Shelly
Rudosols

Variable — mid high open
woodland (Acacia
auriculiformis, Melaleuca
nervosa and Casuarina
equisetifolia), tall grassland of
Sorghum intrans.

Bm2 Tidal flats; poorly drained Supratidal and Intertidal

Hydrosols

Usually bare with mid high
open forest of mangroves
along tidal channels.

Bm3 Beaches and foredunes; 3-4% slope;
loose sandy surface; well drained

Shelly Rudosols Isolated clumps of Casuarina

equistifolia

Land System - Currency (Cr)

Rolling to steep low hills and undulating rises on
granite; Leptic Rudosols, some Red, Yellow and Brown
Kandolsols; mid high open woodland (E. tetrodonta, E.
tectifica, E. latifolia and Erythrophleum chlorostachys)

Local Geology - Proterozoic (Pxb, Pxd)

Nelville Bay Melamorphics and Drummie Head Granite;
mainly granitic greiss, leucogranite, and granulite facies

meta-sedimentary and mafic rocks.

Land Unit Landform Soils Vegetation

Cr1 Hillcrests and hillslopes; 2-40% Leptic Rudosols, minor Leptic Mid high open woodland (E
slope; 10-80% granite outcrop and Tenosols and Red Kandosols tetrodonta, E. tectifica)
boulders; well to rapidly drained

Cr2 Colluvial footslopes; 2-5% slope; up Yellow and Brown Kandosols Tall open woodland and forest
to 20% granite outcrop and boulders; (E. tetrodonta or E. bigalerita)
well drained

Cr3 Alluvial flats and drainage Tenosolic Redoxic Hydrosols Grassland with sedges and
depressions patches of Pandanus spp. and

Melaleuca viridiflora

Cr4 Plains and rises; 2-5% slope; Orthic Tenosols and Yellow Mid high open woodland (E
occasional granite outcrop and tors; Kandosols polycarpa, E. tetrodonta)
moderately well to well drained
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Appendix F.1
Alcan Gove Alumina Refinery Expansion Project —
Draft Environmental Impact Statement Description of Land Systems & Land

Units in the Project Area

Land System - Dune (D)

Active and relict duns, beach ridges and coastal Local Geology - Quaternary (Qr/Qd)
sandplains; Shelly and Arenic Rudosols; grasslands with

. o Coastal dune, beach ridges and coastal sand plain
smaller areas of Casuarina equisetifolia woodland.

deposits — siliceous and calcareous sand deposits.

Land Unit Landform Soils Vegetation
D1 Beaches and foredunes; loose sandy | (Loose sand)
surface
D2 Stable rear dunes and sandplains Shelly and Arenic Rudosols Mid high open woodland of
Casuarina equisetifolia over
Spinifex
D3 Broad sandplains with slight Shelly and Arenic Rudosols Very tall grassland of
undulations of beach ridges Sorghum intrans; isolated
clumps of Casuarina and
Pandanus
D4 Narrow drainage depressions; <2% Orthic Tenosols Kandosolic Mid high woodland (E.
slope; imperfectly drained; short Redoxic Hydrosols polycarpa and Melaleuca
periods of seasonal inundation nervosay)

Land System - Effington (Ef)

Level to gently undulating alluvial floodplains; Local Geology - Quaternary (Qa)

Kandosolic, Tenosolic and Chromosolic Redoxic Alluvium in active channels, on floodplains and in
Hydrosols; mid hlgh open woodland of Melaleuca swampy areas — graveL Sand’ silt and C|ay'
viridiflora and E. polycarpa

Land Unit Landform Soils Vegetation

Ef1 Level to gently undulating floodplains | Kandosolic, Tenosolic and minor | Mid high open woodland
and drainage depressions; <2% Chromosolic Redoxic Hydrosols; | (Melaleuca viridiflora and E.
slope; poorly to imperfectly drained; some Yellow Kandosols and polycarpa) some riverine
prolonged seasonal inundation Orthic Tenosols woodland/forest

Ef2 Gently undulating levees, 1% slope; Orthic Tenosols, some Red Mid high to tall open woodland
imperfectly to moderately well Kandosols (E. tetrodonta and E.
drained; occasional seasonal polycarpa)
inundation

Ef3 Stream channels; very poorly to Tenosolic Redoxic Hydrosols Mid high woodland and open
poorly drained; prolonged seasonal forest with Melaleuca
inundation leucadendra

Ef4 Closed swamps and billabongs; very | Chromosolic Redoxic Hydrosols | Tall open woodland of
poorly to poorly drained; prolonged Melaleuca spp.
seasonal inundation

Ef5 Slopes fringing upland areas; 2% Orthic Tenosols and Yellow Tall open woodland of E.
slope; imperfectly to moderately well Kandosols tetrodonta
drained
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Appendix F.1
Alcan Gove Alumina Refinery Expansion Project —
Draft Environmental Impact Statement Description of Land Systems & Land

Units in the Project Area

Land System - Giddy (Gi)

Gently undulating plains (associated with weathered Local Geology - Proterozoic (Pxb / Pxd)
granite); Orthic and Leptic Tenosols; mid high open to

; o Melville Bay Metamorphies — banded granulite and
tall woodland of E. tetrodonta with E. miniata.

leucogranite; Drimmie Head Granite — leucogranite,
granitic gneiss and granulite.

Land Unit Landform Soils Vegetation

Gi1 Gently undulating plains, 1-3% slope; | Orthic and Leptic Tenosols, Mid high open to tall woodland
occasional granite or laterite outcrop; | minor Leptic Rudosols and Red of E. tetrodonta and E.
well drained Chromosols miniata.

Gi2 Footslopes abutting more elevated Orthic Tenosols, Red and Yellow | Tall woodland/open woodland
land systems; 2-3% slope; well Kandosols of E. tetodonta with some E.
drained miniata

Gi3 Drainage depressions; poorly Kandosolic Redoxic Hydrosols Low open to mid high
drained; seasonally flooded woodland of Melaleuca

viridiflora

Land System - Klatt (KI)

Small plateaux, scarps and some rises on deeply Local Geology - Cainozoic (Czl/K)
weathered Cretaceous sediments (Mullaman Beds);
Leptic Rudosols; mid high to tall open woodland of E.
tetrodonta with E. bleeseri and E. miniata.

Lateritic gravelly and cemented perraginous detritus
underlam by Cretavous quartzose sandstone..

Land Unit Landform Soils Vegetation
K1 Plateau surfaces, 1-3% slope, 10- Leptic Rudosols, Orthic Mid high to tall open woodland
50m relief; 40-90% laterite outcrop Tenosols, minor Brown (E. tetrodonta and E. miniata)
and surface stone, well drained Kandosols
KI2 Steep hillslopes and scarp Bare rock with Leptic Rudosols Mid high open to tall woodland
footslopes; 5-50% slope; >50% (E. tetrodonta and E. bleeseri)

laterite and sandstone outcrop and
surface stone; well to rapidly drained

KI3 Lower slopes and footslopes; 3-10% Orthic Tenosols, some Red and Mid high to tall open woodland
slope; up to 10% sandstone outcrop, Brown Kandosols of E. tetrodonta and E. miniata
well drained.

Kl4 Scarps; about 60% slope; >90% Bare rock with minor Leptic
laterite and sandstone outcrop; well Rudosols

to rapidly drained.

KI5 Narrow drainage channels; Kandosolic Redoxic Hydrosols Low woodland of E. papuana
seasonally flooded and E. polycarpa
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Description of Land Systems & Land
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Alcan Gove Alumina Refinery Expansion Project
Draft Environmental Impact Statement

Land System - Littoral (L)

Tidal mud flats and coastal floodplains with channels
and estuaries; Supratidal and Intertidal Hydrosols;
mostly bare ares with isolated clumps of Melaleuca
acacioides and halophytic forbs, mangroves fringe the
shoreline and tidal channels

Local Geology — Quaternary (Qc)

Active tidal and inter-tidal flats, predominantly sand, silt
and clay, often shelly.

Land Unit Landform Soils Vegetation

L1 Broad level tidal flats; very poorly to Supratidal Hydrosols Bare flats with low isolated
poorly drained; intermittent tidal clumps of Melaleuca
inundation

L2 Mangrove lined shorelines and inlets; | Intertidal Hydrosols and marine Mid high open forest of
daily tidal inundation mud mangroves

L3 Beach dunes; loose sandy surface; Arenic and Shelly Rudosols Variable, mid high open
well drained Acacia and Heteropagon

woodland.

Land System - Pinwinkle (Pw)

Low swampy coastal floodplains and depressions; Aquic
Vertosols; woodland of Melaleuca nervosa and
Melaleuca viridiflora

Local Geology - Quaternary (Qb)

Coastal floodplain alluvial deposits..

Land Unit Landform Soils Vegetation
Pw1 Depressions and floodplains; <1% Aquic Vertosols Low open to tall woodland of
slope; very poorly drained; very Melaleuca nervosa and
prolonged to permanent inundation Melaleuca viridiflora
Pw2 Margins of floodplains and Tenosolic and Kandosolic Tall Heteropagon grassland

depressions bordering upland areas;
<1% slope; poorly drained’ prolonged
seasonal inundation

with Melaleuca nervosa and
Pandanus Spp.

Redoxic Hydrosols

Land System - Disturbed Land (DL)

Land surface modified by cutting and/or filling and
associated construction activities; mostly Spodic
Anthroposols (man-made soils) overlying coastal sand
deposits  or residual/colluvial soils  comprising
Perraginous gravelly sands or highly weathered granitic
rock types.

Local Geology

Variable depending on location; typically highly
weathered granitic bedrock, Cainozoic residual sand
soils or alluvial soils, Perraginous gravel or cemented
lateritic detritas.

Land Unit Landform

Soils Vegetation

DL Undifferentiated — includes Refinery
Site, Residue Disposal Area,

Township/urban development areas.

Spodic Anthroposols
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PROJECT : ALCAN REFINERY GOVE THIRD STAGE EXPANSION
PRELIMINARY GEOTECHNICAL INVESTIGATION TP No. TPOZ2
CLIENT: ALCAN SHEET 1 OF 1
LANDFORM / VEGETATION : Flat plain some bare scalded SURFACE / SLOPE CO-ORDINATES R.L. (m) DATUM
areas. Eucalypt woodland and mid—high grasses; CONDITION : Er - - AHD
burnt area. . Flat, thin crust. N: -
LOCAL GEOLOGY : Cz / Czl underlain by granitic rock.
E
S| |z e
Q [a
5 g ol B _ 2 g —
] h |9y =B |9 |2 2
S o lagle | RS2 8§ |8 <
I " F| L Tz || 2 e g
= ' L |Z]| 2 |Bw |Zw | & |2 =
= DESCRIPTION 2 |5|8 |3=|Q=s| & |&| ADDITIONAL NOTES =
Sand, fine to medium grained, brown (7.5YR 5/4), dry, S IR Test pit adjacent to read at Pond
loose, 5% rounded fine Fe gravel 5-10mm. 62 | 002 5 |D0S| &
= Thin surface crust.
" sand, fine to mecium grained, light brown (7.5YR 6/4), | o
weakly coherent, some fine Fe gravel. 6.3 0.01 5 DS
o
- Beconming orange/red.
Bravelly Sand, fine to medium, light brown (7.5YR 6/6) (BH-SPIL YL . ‘ ]
5 diffusely mottied, moist, weakly coherent, 50% rounded to 3 6.8 0.03 5 DS
E subrounded Fe gravel 10-20mm. :
<
3
g2 &l
=
Test pit terminated at 1.0m depth.
= 5|
S 8
; ‘D; I :.'.'i
=5
88
ul L
==
0 o
- - 1.5 —
data : TPO2 script : SOILLOG L
JOB No. 12373-021-558 DATE SAMPLE TYPE ~
LOGGED BY RCS 27-05-03 | ... . DISTURBED SAMPLE[ D
APPROVED BY GJR 16-07-03 URS BULKSAMPLE | B
REVISION No 1 ) . Y - U50 TUBE SAMPLE - T




PROJECT : ALCAN REFINERY GOVE THIRD STAGE EXPANSION
PRELIMINARY GEOTECHNICAL INVESTIGATION T P N O. T P O 3
CLIENT: ALCAN SHEET 1 OF 1
LANDFORM / VEGETATION : Flat plain; burnt area; scattered| SURFACE / SLOPE CO-ORDINATES R.L. (m} DATUM
dead eucalypts, mid-high . CONDITION E: - - AHD
arasses. Flat, thin crust. N, -
LOCAL GEOLOGBY : Cz / Czl underlain by weathered
granitic bedrock.
E
T S
o) N =
= [an] Lif @ »
g = 1814 _ e S |B =]
g 2lalzs | 8lsg s |8 =
X [} ol BN e 2 a -
T HiZl L |z |22 | 2 o =
= L [Z]| 2 |Bv |=w | B B =
8 DESCRIPTION Z |5|8 |3 |Q=| & |8 | ADDITIONALNOTES 2
= Gravelly Silty Sand, fine to coarse grained, dark brown Mg 28 L0 2151 Ferruginous gravelly ground cover
(7.5YR 3/3), 20% rounded to subrounded Fe gravel {BH-SM) ¢S locally.
5-10mm. _ , b ~
L Gravelly Sand, medium grained, brown, 40% rounded to - ;Q 8 0.03 § 0s
. subrounded Fe gravel to 10mm, some roots, dry, loose. / o
IR S POl S ’ B . Lo - .
= Gravelly Sand, fine to medium grained; brown (7.5YR 5/4), }Q <% stfciay fines; non-plastic
1 55% rounded to subrounded Fe gravel up 1o 40mm. O 6.2 0.02 5 0s
[ T T T T T T T T T T T S e e e s s e e e e e e e D.LEQ:'
-« Very gravelly band. ~ .
R 59
Gravelly Sand, mediun to coarse grained, non-plastic, (GP°5M)-,J§ {Ex;r(emely weathered granitic
weakly coherent, strong brown (6YR 5/6); 40% rounded to b 64 0.0t 5 |Ds| rook
= subrounded fine Fe gravel 2-5mm, < 5% silt/clayey fines. @_ 5 : -
&
=
<
2@ |, 6ravelly Sandy Clay - Clayey Sand, low to medium | SC E)ft‘r(emeiy weathered granitic
S Zgre plasticity, orange/red mottles (2:5YR 4/8), slightly moist, 67 | 004 | 6 |Ds| rock i
& 5 friable, ~20% rounded to subrounded Fe and ¥R gravs! to
o 5mm,
o ’ "
Test pit termin’ated_ at 1:.0m depth.
g8
=
&
£ &
38
L Ll
= £
— - 1.5 -
data : TPO3 script : SOILLOG L
JOB No. 12373-021-559 DATE. N SAMPLE TYPE -
LOGBED BY RCS 27-05-03 | |DISTURBED SAMPLE| D |
APPROVED BY GJR 16-07-03 "BUIQK“S‘,&MFLE UBILT
REVISION No 1. U50 TUBE SAMPLE :




PROJECT : ALCAN REFINERY BOVE THIRD STAGE EXPANSION
PRELIMINARY GEOTECHNICAL INVESTIGATION T P N 0. T PO 4
CLIENT: ALCAN SHEET 1 OF {
LANDFORM / VEGETATION : Low—lying flat to broadly SURFACE / SLOPE CO-0ORDINATES R.L. (m) BATUM
depressional area; eucalypt woodland and mid-high CONDITION : E: - - AHD
grasses. . Flat; leaf litter. N: -
| OCAL GEOLOGY : Cz / Czl underlain by weathered
granitic rock.
E
o = g
o a p
5 2 5|8 @ 2 —_
N = = {E= |9 |& g
S o ol 1L 1 & 8 =
F wF| L [z |€T | 2 |o £
= L X2 |29 |=w ) 8 (B =
g DESCRIPTION Z /518 S |g= 2 3 ADDITIONAL NOTES» =z
Sandy Gravel, brown (7.5YR 4/3), dry, very loose, sand is (GH-SP) @ Test pit near RDA, low lying area.
fine to medium grained with ~60% sub-angular to Do
sub-rounded gravel up to 25mm. @ :
;Q 65 | 008 5 |08
< 0
—— Gravel size increasing up to B0mm, angular. )Q
R
5
Sandy Gravel, fine to mediun grained, brown (10YR'5/3), (BH-SP} 69° | 002 | 5 |DS
with ~80% rounded to sub-rounded Fe gravel up to 20mm,
< 5% silt/ clayey fines.
- ] 5 | ‘ -
£ Sandy Gravel - Gravelly Sand, orange-red (25YR 5/6), (BM=sMIlY 70 | 06 | 5 |pg| Exiremely weathered rock.
§ moist, non-plastic, 50% WR gravel, ~10% silt/clay fines.
3
2 =
55 :
§ ;:é Test pit terminated at 0.7m depth (backhoe refusal).
b — 1 -
o SN 2Y
g3
S 3
25
£ £
88
]
S 3
L ~ 1.5 iy
data : TPO4 script : SOILLOG e i
JOB No. 12373-021-559 DATE SAMPLE TYPE TESTPIT LOG
LOGGED BY RCS 27-05-03 PRI DISTURBED SAMPLE D o
APPROVED BY GJR 16-07-03 URS BULK SAMPLE B
REVISION No 1 - v U50 TUBE SAMPLE T




PROJECT : ALCAN REFINERY GOVE THIRD STAGE EXPANSION
PRELIMINARY GEOTECHNICAL INVESTIGATION TP No. TPO5
CLIENT :* ALCAN SHEET 1 OF 1
LANDFORM / VEGETATION : Flat plain, mixed eucalypts and | SURFACE / SLOPE CO~-ORDINATES R.L. (m) DATUM
pandanus palms, sparse grass cover. CONDITION 2 - AHD
Flat. N -
LOCAL GEOLOGY : Cz / Czl underlain by highly weathered
granitic bedrock.
E
o = 2
[ o
5 L |5 B _?Q) 2 —_
N =R = | E=x | ©Q %’ a2
5 o lgl @2 QUIZR| &5 o <
T g |F1 L Iz €| 2 o g
= L || 2 |Bw 2w &8 |2 : =
3 DESCRIPTION 2 |5|8 |B=2 gl & |8 ADDITIONAL NOTES 2
Gravelly Silty Sand, fine to medium grained, brown (7.5YR M ?é
4/4), dry, loose, ~25% rounded 1o sub-rounded Fe gravel 2 86 | 004 os
| 2-5mm. = i
o Gravelly Loamy Sand, fine to medium grained, brown
= (I0YR 5/4), ~40% rounded to sub-rounded Fe gravel to 66 | 005 | 3{3) |0 N
‘:X i 1omn: 15-20% fihés. , Ext;emely weathered granitic
A ~ fock.
F'|  sandy Loamy Gravel, brown (7.5YR 5/6), ~40% 66 | 006 | 5 |8
\ sitt/clayey fines of low plasticity, 60% WR gravel. /
Test pit terminated at 0.35m depth.
{Backhoe refusal in rock)
L ~ .5 =
s
=
&
8
25
g 5
— - 1 —
5 g
e 8
88
z 5
3=
88 4
== ]
=
- L 15 -
data : TPOS script : SOILLOG . . il
JOB No. 12373-021-559 DATE SAMPLE TYPE TESTPIT LOG
LOGGED BY RCS 27-05-03 . DISTURBED SAMPLE D o
APPROVED BY GEP 16-07-03 ms BULK SAMPLE B.
REVISION No 1 U50 TUBE SAMPLE T




PROJECT : ALCAN REFINERY GOVE THIRD STAGE EXPANSION
PRELIMINARY GEOTECHNICAL INVESTIGATION T P N 0. T P O 6
CLIENT: ALCAN SHEET 1 OF 1
LANDFORM / VEGETATION : Land disturbed by prior cutting | SURFACE / SLOPE CO-ORDINATES R.L. (m) DATUM
and/or filling, CONDITION : E. 1440199 10172 AHD
— Refinery site. N: 7643.700 .
LOCAL GEOLOGY : Cz / CzZl underlain by extremely
weathered granitic rock.
E
J Z g
Q o
5 2 Inl B é 2 —
8 5189 | 2182 1B 2
= o |9 9' QIR & |o <
£ 9 T T || 2 |o g
= L X1 2 2w |=w | & |2 -
3 | DESCRIPTION Z2|5/8 (8= |8 |8 |8 ADDITIONAL NOTES =
y v =
Clayey (bauritic) Gravel fill, with ~15% clayey fines of low 60 = . ,
to medium plasticity, gravel is rounded to sub-angular Fe § 985 054 5 0s _ Fili, strongly alkaline.
= concretions up to 25mm, . 6C-CL =
| & Gravelly Clay {compacted gravelly clay fill material}, % .
B medium to high plasticity, yellowish red {(5YR 4/86), moist. =0 7.2 0.09 5 0S| Fir (EW Granitic Rock).
o § .
Clayey Sand - Sandy Ciay, medium to high plasticity, =
yellowish red (7.5YR 6/8), moist, friablé with 10=15% highty
weathered granitic rock gravel 5-10mm.
o 6.0 0.02 - 5 bs EW Granitic Rock. ]
£
zZ =
..
S, F
(%]
32
g8
= =t 4
gl 1
= o E
531
[E s
INERNVER o
=5t
Extremely weathered GRANITE.
Test pit terminated at 4.6m depth. 1
{Limit of backhoe reach).
data : TPO6 script : SOILLOG . ) : - .
JOB No. 12373-021-559 DATE SAMPLE TYPE . . TEST G
LOGGED BY RCS 27-05-03 e DISTURBED SAMPLE D1 : e
APPROVED BY GJR 28-05-03 ms BULK SAMPLE B
REVISION No 1 U50 TUBE SAMPLE .. . T




DRILLING COMPANY:

ORILLER:

13-05-03

DATE COMMENCED :

PROJECT : ALCAN REFINERY GOVE THIRD STAGE EXPANSION
PRELIMINARY GEOTECHNICAL INVESTIGATION -

TP No.

TPO8

CLIENT: ALCAN SHEET 1 OF 1
LANDFORM / VEGETATION : Land disturbed by prior cutting | SURFACE / SLOPE CO-ORDINATES R.L. (m) DATUM
and/or filling. CONDITION : E. 1440.153 8.896 AHD
- Refinery site. . N: 7589.308
LOCAL GEOLOGY : Fill underiain by highly weathered
granitic rock.
E
4 = g
B i 2 1o
s P I = = B X a
a 3 3,129, 5 |8 B
o T (xx |€x I T =
m £ |Bw 2w | 2 |2 =
DESCRIPTION Z & |Z=|@=| & |8 | ADDITIONAL NOTES 3
Clayey Gravel (Lime-Bauxite Mix), yellowish red {5YR 6C
00 | 145 5 1DS| il {strangly alkaline and saline).

5/8), with 70% sub-angular, sub-rounded and rounded
bauxitic and calcareous gravel up to 20mm.

<—— Residual Soil —4=<— FIlt —>{ SOIL HORIZON

\ Sandy Clay Loam, cemented lime and gravel, hard.

Gravelly Sandy Clay, medium plasticity, red (2.5YR 5/6).

SC.
(sc-cL

J&FHT&HJT& I%?H%{ T omerric Los

13-05-03

DATE COMPLETED

Test pit terminated at 0.42m depth.
(Backhoe refusal in reck),

T
o

- 15

99 016 5 i)

B8 0.75 3 DS

Fill {strangly alkaline, scmewhat
saline).

2Fill or residual soil - extremely
weathered {granitic) rock; slightly
dispersive, clayey fines, somewhat
saline.

data : TPO8 script ; SOILLOG

JOB No. 12373-021-559 DATE
LOGGED BY RCS 27-05-03
APPROVED BY GJR 16-07-03
REVISION No 1

SAMPLE TYPE

| DISTURBED

BULK SAMPL




PROJECT : ALCAN REFINERY GOVE THIRD STAGE EXPANSION
PRELIMINARY GEOTECHNICAL INVESTIGATION TP No. TP1S
CLIENT: ALCAN SHEET 1 OF 1
LANDFORM / VEGETATION : Land disturbed by prior SURFACE / SLOPE CO-ORDINATES R.L. {(m) DATUM
cutting and/or filling — Refinery site CONDITION : E: 1252173 971 AHD
- Calcinator area. N: 7548.685
LOCAL GEOLOGY : Fill underlain by highly weathered
granitic bedrock.
E
- S
] N =z
= 2 |, & _ ® 2 —_
N B IS e PR =5 o < e
E o gl g U] & |2 =
I U T gL 2 e E
= L |22 |Bw 2w | 8 |B .
= .
= DESCRIPTION Z |£|8 |B3=|@=| & |8 | ADDITIONAL NOTES o
Calcareous Bravel (Fill}; with 30% sandy ta silty fines (GM'GC):g Thin layer of calcite dust on
(calcareous), non-plastic, pale brown (10YR7/3). 952- 9.0 0.47 DS | ground surface.
Sandy Loamy Bravel, with 30% fine sandy, silty and 6c == sa | o4 s |03 Decomposed granitic rock - Fill.
clayey (sub-plastic) fines of low plasticity, moist, friable; — ) ’ )
70% sub—anguvlar o sub-rounded granitic gravel E D d iti K - Fil
| (decomposed) to 25mn. BZE ‘ . 031 s los ecompased granitic rock - Fill.
=1
==
i =
= 5 .
= = I ) s i T
S Ht o Gravelly'Sandy Clay Loa, low to medium. piacticity, red (sc-cu) ;EJ
EE| S (2.5YR 4/6) with.20% sub~angular Fe and extremely Y=
2= 'z weathered granitic gravel: & 062 6 b5
= - — - —3:
Test pit terminated at 0.79m depth in Sandy Gravel
(Extremely ‘weathered Granitic fock).
{Backhoe refusal)
L Ly |
33
g8
a &
£z
8 8
Lol
-
= ~ 1.5 -
data: TPI9 script : SOILLOG . S )
JOB No, 12373-021-559 DATE SAMPLE TYPE TESTPIT LOG
LOGGED BY RCS 27-05-03 i : DISTURBED SAMPLE D FESC
APPRO\/_ED BY GJR 16-07-03 BULK SAMPLE .= B
REVISION No 1 U50 TUBE SAMPLE T




PROJECT : ALCAN REFINERY GOVE THIRD STAGE EXPANSION
PRELIMINARY GEOTECHNICAL INVESTIGATION T P N 0. T P 2 2
CLIENT: ALCAN SHEET 1 OF 1
{ ANDFORM / VEGETATION : Land disturbed by prior cutting | SURFACE / SLOPE CO-ORDINATES R.L. (m) DATUM
and/or filling. CONDITION: E: 1400.614 8.729 AHD
- Refinery site. - N: 7452.248
.OCAL GEOLOGY : Fill underiain by extiremely and deeply
weathered granitic rock.
E
| s
jo) o o
Z 2 || & g |2 —~
S 518|e | 51Bs1C |B Q
5 o |l 2 I3 & |o <
o g |F| L T LI | 92 |w £
= L |%| £ |Sw |Tw | 8 |B =
3 DESCRIPTION Z |1518 |18 |g=s| & |8 ADDITIONAL NOTES 2
Clayey Grave! {bausitic clay/lime fill), mediun plasticity, 6C % nr 121 6 | DS| Test pit on hard stand fill area.
| red, dry, hard, 60% sub—angular calcareous gravel to 9—~f Fill strongly alkaline and safine.
= [\ 25mn. , o / ] 02 | 025 5 |0 ]
n \ Sandy Gravel {roadbase fill), brown {10YR 4/4). / 97 0.38 DS | Roadbase fill
~1 | Clayey Gravelly Sand, low plasticity, white and yellowish 5 Extrenely weathered granite fil -
red (5YY §/6), moist, friable, with ~25% sub-angular 1
\ weathered granite and Fe gravel to 25mm.
F - -Bravelly'Sandy Clay, green-grey, white, and brown; ]
medium to high plasticity, with fine to coarse grained o ) 1
- sand, moist, relict rock structure. 1 -
» - 15 Weathered granitic rock. T
& -
St
=8 .
o ]
s st :
28
3 8
= o R
-0 -
Q2 O o
Wi oLy N
, :‘:—‘ :DE —— Becoming orange, white and red. T
Test pit terminated at 5.im depth. |
{Limit of backhoe reach). |
data : TP22 script - SOILLOG
JOB No. 12373-021-558 ) DATE SAMPLE TYPE
LOGGED BY RCS 27-05-03 . DISTURBED SAMPLE D
APPROVED BY GJR 16-07-03 ms BULK SAMPLE 8
REVISION No - 1 . : V. U50 TUBE SAMPLE T




PROJECT : ALCAN REFINERY GOVE THIRD STAGE EXPANSION
PRELIMINARY GEOTECHNICAL INVESTIGATION T P N 0. T P2 6
CLIENT : ALCAN ) ) ) SHEET 1t OF 1
LANDFORM / VEGETATION : Land disturbed by prior cutting | SURFACE / SLOPE CO-ORDINATES R.L. (m) DATUM
and/or filling. CONDITION : E: 2033.885 6.932 AHD
- Refinery site. N:  7389.591
LOCAL GEGLOGY : Filt underiain by Quaternary coastal
sand deposits (Qa—-3b).
E
T [
g £ -
g s gl 2 = |8 |8 g
- w = = 9
5 o lglg | 2|83 s |8 z
T D IF| L |z |€T | 2 |w =
= L X2 |Bw|=w | 8 |8 =
8‘ . DESCRIPTION £ 15| 8 = 18=1 & 8 ADDITIONAL NOTES 2
Loamy Sandy Gravel (bausitic rock fill), 70% sub-angular {6M-6C) V 00 019 5 | ps| Testnpitinhard stand area.
to sub-rounded Fe and caicareous gravel. ZC Strongly alkaline.
LIMESTONE, rubble white. &6C o 122 2.94 6 DS | High salinity and alkalinity.
Loamy Gravel, low plasticity fines, dark red (2.5YR 4/8);
moist, friable; 60% sub-rounded to sub~angular calcareous 4
grave! to 15mm, moist, friable. 96 o7 5 0s ‘Strongly alkaine.
| o
o
=
&
3 |
2gl ’
Sand, brownish black, fine to mediun graingd, slightly (5P-SM): ;- |
moist, non~plastic, highly organic.
| - 57| 004 5 | 0S| yighly erganic sand - no odour.
- Sand, fine to medium gvraine:i, n_tzr}—-;I;sEi;,—rfl—(iEishh‘D;o;lrw_ o {sP-SM)
@ $ (5YR 574); occasional Fe concretions to 5mm.
58 |
o 5 r [ T T T T e e T T T T T T T T T T ——
%: “E-' : sand, mediun grained, as above, yellowish red. (SP-5H) 77 Looe | 5 |os
=ET - - - E
8 8]
w o A
= =0 ]
[=Rp=%
- kSand,_mediu;l gf—a;\i;d:-TEdd-[-S;;ETIO‘—W—(E;R-‘S_/é—). ———————— (sP-sM) 8.0 0.05 5 DS
L non-plastic, occasional Fe concretions to Smm. i _ -
o
=
N Test pit termina—ted—a; E.;m—d_e;t;. ~~~~~~~~~~~~~ -
{Hole callapsing).
data : TP26 script - SOILLOG |
JOB No. 12373-021-558 BATE SAMPLE TYPE
LOGGED BY. RCS 27-05-03 AT DISTURBED SAMPLE D
APPROVED BY GJR 16-07-03 URS BULK SAMPLE 1l B
REVISION No 1 U50 TUBE SAMPLE T




PROJECT : ALCAN REFINERY GOVE THIRD STAGE EXPANSION
PRELIMINARY GEOTECHNICAL INVESTIGATION TP No. TP27
CLIENT : ALCAN SHEET 1 OF 1
LANDFORM / VEGETATION : Cleared land SURFACE / SLOPE CO-ORDINATES R.L. (m) DATUM
- Contractor's camp; grassland. CONDITION : E: - - AHD
Level; gravel strewn. | N: -
LOCAL GEOLOGY : Cz / Czl underlain by highly
weathered granitic bedrock.
E
T S
3 B z
P 2 ln = & 2 —_
N 2= 19 w . = [&] ki Q
5 21218 | aléals |8 z
5 o Q o ~N Y S K= =) -
I g |F|1 L [z || 2 |o £
= L |2 (2w |—w | 8 B =
2 DESCRIEUON ’ Z 1518 |8= (8= ‘g =z ADDITIONAL NOTES F
Gravelly Loamy Sand - Laamy Gravel, sand is fine grained (GC‘SC)\—’J_é Test pit in contractors camp area.
with silt/clayey fines of low plasticity, dark yellow=brawn gt
| < {10YR 4/6); ~40% rounded to sub-rounded Fe gravel to _@: Eucalyptus irees and good ground
t5mm, iG cover (grass).
= 66 | 004 | 3(3) |DS
I . . L ‘ . (GC-SC)E_—Q"_'
Gravelly Clayey Sand, low to medium plasticity, yellowish .
red (5YR 5/6), moist, 35-40% rounded to sub-rounded Fe 6.9 0.04 [ ]
gravel to 15mm. :
L
-l
o o 5 ’ - 7 Extremely weathered granitic -
Gravelly Clayey Sand — Loamy Gravel, low plasticity, 6.7 0.02 8 pg | rock.
= yellovish red (5YR 5/6). '
-t
&
3
2 gl
= E
ol
Sand, fine to medium grained, non-plastic, brown (7.5YR Approx 5-108 silty fines.
5/4), ~20% rounded to sub-rounded Fe gravel 2-5mm. 6.7 0.02 5 0s
- 1
Test pit terminated at 1.0m depth. ‘
szl
58
=%
Qa8
-
=z
S 3t L
[VR IR Y]
=5
— ~ 15 ~
data : TPO27 script : SOILLOG ‘
JOB No. 12373-021-559 BATE SAMPLE TY'
LOGGED BY RCS 27-05-03 | ... . DISTURBED AMPLE:
APPROVED BY GJR 16-07-03 ms SAMP .
REVISIGN No 1 ; | N———




PROJECT : ALCAN REFINERY GOVE THIRD STAGE EXPANSION
PRELIMINARY GEOTECHNICAL INVESTIGATION TP No. TP28
CLIENT: ALCAN SHEET t OF 1
LANDFORM / VEGETATION : Fiat plain; cleared land; SURFACE / SLOPE CO-ORDINATES R.L. (m) BATUM
grassland. CONDITION : E: 1646.874 7.04 AHD
Flat; gravel strewn. | N;  7867.965
LOCAL GEQLOGY : Cz / Czl underlain by weathered
granitic bedrock.
E
T o
o) = =
o) 2 |ni & ) @ 2 —
N o |9 w = | Bx | 2 |2 2
g o lg| 2 U3 & |2 <
I T T || 2 |o £
= L |Z| 2 |B»w =0 | 8 |8 -
g DESCRIPTION Z 215 |B=|g=]1 8 |8 ADDITIONAL NOTES =
Py -
Gravelly Sandy Clay Loam - Loamy Gravel, with 30% loany {GM-GC)== Contractors Camp Site.
fines of low plasticity, dark brown {7.5YR 4/6); 40% WR E 83 | 004 5 |Ds
= gravel, sub-rounded to sub-angular. _CE Decomposed granitic rock.
= —
Gravelly Clay - Clayey Gravel, with ~50% fine sandy, silty (GC'CU% f:ct"(eme'y weathered granitic
and clayey fines of fow to medium plasticity, strong brown B 6.0 0.02 6 |DS :
(7.5YR 4/8); gravel is sub-angular to sub-rounded E
weathered granitic rock up to 30mm. 339
==
Lo }:9
==
K =]
= 5 i
Becoming rockier and harder below 0.6m E
R U T S =
S
U.
s oy
£z
o D‘
- - 1 -
5 5]
e 8
=g & 4
£ g
8 3t
=
353
- - 15 .
Test pit terminated at 1.7m depth.
{Backhoe refusal in rock}
data : BHP28 script 1 SOILLOG - , .
JOB No. 12373-021-558 DATE SAMPLE TYPE
LOGGED BY RCS 27-05-03 e oD
APPROVED BY 8JR 16-07-03 J ,
REVISION No 1 U50: TUBE SAMPLE




PROJECT : ALCAN REFINERY GOVE THIRD STAGE EXPANSION
PRELIMINARY GEOTECHNICAL INVESTIGATION T P N 0. T P 2 9
CLIENT: ALCAN SHEET 1 OF
LANDFORM / VEGETATION ; Land disturbed by cutting and | SURFACE / SLOPE CO-0RDINATES R.L. (m) DATUM
or filling. CONDITION : E. 1674.418 7.548 AHD
— Refinery site area. N: 7371277
LOCAL GEOLOGY : Fill on thin coastal sand deposits (Qr)
underlain by extremely weathered granitic bedrock.
E
T =
g £ :
g :|glg = | & |8 s
N i oy —~ | Ex = T
o fe) o) Lo = o] =
(o) o 1212 N | | 8 -
- H1Zlz |55 |5 | &8 |8 £
= L =1 £ 3 v e =3 E _
2 DESCRIPTION % 518 |B=|8=18 |& ADDITIONAL NOTES 2
Bauyitic Clayey Sand and calcareous gravelly fil 6C % Test pit on hard stand/carpark.
LIME {RUBBLE), white, interspersed with bauxitic gravelly e 8
_\ clay, dry. / —— - i
=] 5 1 oo 5 [Ds| Decomposed granitic rock fil
Sandy Loamy Bravel, with ~40% sandy to loamy fines of o=t -
| low plasticity, 80% rounded to sub-rounded and angular o 5 -
- Fe and calcareous gravel to 20mm. —
w —
| o] :
L C: 1 -
o
. o
Sand, fine to medium grained, brown (7.5YR 4/4), dry, C . g o
leose, accasional shell fragments. 9. 0:07 5 pg | Thin veneer of coastal sand
g depaosits.
- -
=
N 8 -
2 gt
Sandy Loamy Gravel, red/yellow/orange mottles (5YR 6C —] 8.2 0.2 6 0s E(ég::,,?l\; geedamr;?tde )grap;tic rock 7
476), low plasticity, slightly moist, with ~60% sub-angular % Rosed granite..
. to sub=rounded Fe and extremely weathered granite v
gravel fragments. —
= -
-3 - 2.5 -
- =
I o .
o o= 3 -
s g
JUE S FR o
= =
= St
o == 3.5 =
T3 3
il ettt o 4 -
Becoming white, with increasing fragments of extremely .
weathered, very low sirength granite. —
bt =S Hole terminated on hard material
- l = not identified as rock.
— o
L Test pit terminated at 4.4m depth. L 45 -
data : TP29 script : SOILLOG L .
JOB No, 12373-021-5569 DATE SAMPLE TYPE TESTPIT LOG
LOGGED BY —__RCS 27-085-03 i DISTURBED SAMPLE D
APPROVED BY GJR 16-07-03 m BULK SAMPLE B
REVISION No i U50 TUBE SAMPLE T




PROJECT : ALCAN REFINERY GOVE THIRD STAGE EXPANSION .
PRELIMINARY GEOTECHNICAL INVESTIGATION TP No. TP33
CLIENT: ALCAN SHEET 1 OF 1
LANDFORM / VEGETATION : Area modified by cutting and/or| SURFACE / SLOPE CO-0ORBINATES R.L. (m) DATUM
filling. CONDITION : E: 1577.488 7.660 AHD
— Refinery site area. N: 7293.234
LOCAL GEOLOGY : Filt underlain by highly weathered
granitic bedrock.
E
T S
g || :
g s [g| 2 = |8 |8 =
z 2 |o o (81§ |8 =
T [T} T g £ L 4 o E
= L |Z| 2 |Bw =0 2 |B .
| DESCRIPTION Z |&] Q = | Q= 2 0 ADDITIONAL NOTES =
%] 5 ol |o m a |o =
Clayey Gravel {bausitic clayey sand), red, dry, hard 6C % Test pit on hard stand in Power
(compacted). g Station area.
E. D d iti k fill
=] Bravelly Sandy Clay, nediun plasticity, brown-red (2.5YR o Bcomposed granitic rock fill
= 4/6), with 20% sub-angular to sub-rounded Fe and highty —
weathered granitic rock gravel. ' o 7.0 0.39 6 )
el et el rr b byt T Decomposed granitic rock, with .
Gravelly Sandy Clay, medium plasticity, red (10YR 4/8), {BC-CLI= BN .
with ~50% sub-rounded highly weathered granitic rock E sub-plastic clayey fines.
| gravel to 25mm; : EE
h—
]
- = -
z 1
3 —
S e
o
—
= o .
o i i
oS3 L
=
O G ST == 1, ot ]
=) e Becoming red, with yellow bands, and rock fragments. (GC-CL)@ 62 | 025 g |ps | Decomposed granitic rock.
@ o - ]
oo Test pit terminated at £.3m depth,
335 (Backhoe refusal in rock).
= ~ 1.5 T
data : TP33 script : SOILLOG ) . R U
JOB No. 12373-021-559 DATE SAMPLE TYPE TESTPIT LOG
LOGGED BY‘ RCS 27-05-03 L DISTURBED SAMPLE D P
APPROVED BY GJR 16-07-03 ms BULK SAMPLE B
REVISION No 1 4 . U50 TUBE SAMPLE T




PROJECT : ALCAN REFINERY GOVE THIRD STAGE EXPANSION
PRELIMINARY GEOTECHNICAL INVESTIGATION TP No. TP34
CLIENT: ALCAN SHEET 1 OF 1
LANDFORM / VEGETATION : Land modified by cutting and/or| SURFACE / SLOPE CO-ORDINATES R.L. {m) DATUM
filling. CONDITION : E: 1787.038 7.556 AHD
— BGarden bed with casuarinas, shrubs and grasses. N: 7590.805
LOCAL GEOLOGY : Fill underlain by residual or colluvial
sand deposits {Czs) over EW granitic bedrock.
E
- e}
g & =
5 2 |5 B g 2 —_
~ > 1S| w . |EB.. 1B |8 =
= [0 el 5 168 Py © €L
o] =) Q2 A= 3 [} <
* g ZF1 L |z (€| 2 |e =
= L 2|2 |Bw |=w | & |B =
2 DESCRIPTION 5 |58 = 18=1 8 & ADDITIONAL NOTES 7
Sandy Clayey (bauxitic) Gravel, red {10YR 4/6), dry, 6C % Bauxitic clayey fill material.
hard {compacted). p—
=
=
| Gravelly Sandy Clay Loam, low to medium plasticity, brown CL :_ 85 013 | 5 |DS ?evz{o?f;:tlgzg weathered granitic R
(7.5YR 5/4), with white flecks; 20% sub-rounded highly s ock 1l :
I = weathered rock {decomposed) gravel {o 10mm.
B Sandy Clayey Gravel, red-brown (7.5YR 4/4) 60% 8.8 o {5 DbS Depoq}posed granitic fock fil T
sub-angular Fe and highly weathered gravel. material,
Sand, mediun grained, yeliowish brain (7.5YR 474), laase, s | oo | 5 los Buried residual sand soil.
= dry, with 10% Fe and carbonate concretionary gravel : ’ '
= I 5-10mm. ]
=
8.
2 gt
=
[ Q
N T
— | [ Becoming yellower with depth, -
28
S
o ok -
o e EXTREMELY WEATHERED GRANITE, orange/red/white >f><_
el mottles, slightly moist, very low strength. %
e aer [ -xT
L X |35 .
- .
x f J
b4 A 4
%
-x} J
X 1
-X h
= X = 4 -
X
L 2t
L ~x}
X
~-XF
x i
X
— x ~ 45 -
-X
<t 4
=Xt
. . X
| Test pit terminated at 4.8m depth
{timit of backhoe reach).
data: TP34 script @ SOILLOG
JOB No. 12373-021-559 DATE SAMPLE TYPE
LOGGED BY. RCS 27-05-03 . v DISTURBED SAMPLE D
APPROVED BY GJR 16-07-03 ms BULK SAMPLE | B
REVISIGON No 1 . . ‘ U50 TUBE SAMPLE T




PROJECT : ALCAN REFINERY GOVE THIRD STAGE EXPANSION
PRELIMINARY GEOTECHNICAL INVESTIGATION T P N 0. T PO 1
CLIENT; ALCAN SHEET 1 OF 1
LANDFORM / VEGETATION : Very gently sloping plain; SURFACE / SLOPE CO-0ORDINATES R.L. (m) DATUM
sparse eucalypt woodland and mid-high grasses; CONDITION: E: - _ AHD
termite mounds. < 1%, silty crust N: -
LOCAL GEOLOGY : Cz / Czl underlain by granitic rock.
E
R s
Q o 13
g s gl 8 = | & |3 =
] 1EE] = = -~
5 olold | 212”5 I8 z
o I I | LT @ o e
= L X1 2 |2e|=w | B |B =
3 DESCRIPTION Z |5|8 |B=|g= |8 |3 ADDITIONAL NOTES 2
Gravelly Loamy Sand, very low plasticity, brown (7.5YR {GM-SM)— 4 Test pit adjacent to road at Pond
= 4/8), ~40-50% rounded to sub-rounded Fe gravel. ’ * : 8! 006 | 3(2) |DS| 5
B — v s & Silty crust on ground surface.
Gravelly Sand, non-plastic, brown (7.5YR 5/4), fine to (G”'SP)‘-,-@
medium grained, dry, loase, ~50% rounded Fe concretions b Maior raot zone.
to t5om. 65 | 005 | 5 |DS
5
L2
L © bk S
g
A
2
Becoming moist. )@
o L , %
—— - . - — 5 -
Gravelly Sand, fine to medium grained, low plasticity, light {GH-SC) g
B brown (7.5YR 6/4); 35-40% sub-rounded to rounded Fe )1»_;. 6.3 0.04 5 |Ds
z B gravel Lo 10mm. if— ‘ ~
g €
o s
g & L =
=2 Sandy Clay - Clayey Sand; fow plasticity, apedal, brown SC
=5 (7.5YR 5/6) diffusely mottled, orange with red mottles,
| slightly moist, ~30-35% rounded to sub-rounded Fe gravel
to 10mm.
o . 6.2 0.1 6 DS
Test pit terminated at 1.0m depth,
38
w. L
£
o
S
=%
88
I
5 3
- —- 15 7
-data : TPO1 script ; SOILLOG
JOB No. 12373-021-559 DATE
LOGGED BY RCS 27-05-03 | ..
APPROVED BY GJR 16-07-03 ms
REVISION No i - -
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Alcan Gove Alumina Refinery Expansion Project
Draft Environmental Impact Statement

Appendix F.3
Soil Characterisation

Rock Type

WR Weathered rock

EWR Extremely weathered rock
HWR Highly weathered rock

Particle Shape

r Rounded

sir Sub-rounded

sla Sub-angular

Gravel Type

Gv Gravel

Fe Ferruginous / laterite
Sample Type

DS Disturbed Sample
Soil Classification

PPF Principal Profile Form
GSG Great Soil Group
ASC Australian Soil classification
NSG No Suitable Group

Moisture Condition

Moisture Condition
MC Moisture Content
Wp Moisture content at plastic limit

Electrical Conductivity (EC 1:5 H,0)
Values have been reported as (mS/cm).
An indicative potential salinity severity rating is:

Nil E.C.<0.28
Slight E.C.>0.28-0.57
Moderate E.C.>0.57-1.10
High E.C.>1.10-2.30
Severe E.C.>23

Soil Acidity/Alkalinity Levels (pH) are:
Strongly Acidic pH <5.0

Acidic pH 5.0-6.5
Neutral pH 6.6-7.3
Alkaline pH 7.4-8.5

Strongly Alkaline  pH >8.5

Soil dispersion characteristics were determined using the modified Emerson aggregate stability test (Emerson and
Seedsman Tech. Memo 15, 1981). Interpretation of the dispersion class ratings in Appendix 16C is as follows:

Dispersion Class Ratings

This is a measure of soil dispersibility or soil structural stability. The following general levels of dispersibility are

assigned:
Dispersibility Emerson Aggregate Classes
Very High 1and 2 (3)
High 2(2)

High to Moderate

Moderate

3(4)and 3 (3)

Slight

3(2),3(1)and 5

Negligible / Aggregated

6,7,8

The sub-classes of the Emerson Test are defined as follows:

(1) Slight milkiness immediately adjacent to the aggregate

(2) Obvious milkiness, less than 50% of the aggregate affected
(3) Obvious milkiness, more than 50% of the aggregate affected

(4) Total dispersion, leaving only sand grain

Note that Class 2 (4) is equivalent to Class 1.

URS
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Alcan Gove Alumina Refinery Expansion Project

Draft Environmental Impact Statement

Appendix F.3
Soil Characterisation

Table F.3.1

Soil Residue Disposal Area

Land Sample Soil Horizon Description Coarse Soil pH EC (1:5 H,0) Dispersion Comments/Soil Classification
Unit Site (depth mm) Fragments (L:5 H,0) (mS/cm) Class No.
Gi1 TPO1 A1 (0-0.1) Gravelly Loamy Sand (GM- 40-50% r-sir 6.1 0.06 3(2) Thin silty surface crust.
SM) brown (7.5YR 4/6) dry Fe gravel Ferric Orthic Tenosol — Uc 5.11, Lithosol — Lateritic Earthy
loose, low plasticity silty/clayey s
and
fines.
B1(0.1-0.5) Gravelly sand (GW-SP) fine to ~50% r Fe 6.5 0.05 5
medium-grained, non-plastic, concretions to
brown (7.5YR 5/4) dry loose 15mm
apedal
B2 (0.5-0.7) Gravelly Sand (GW-SC) fine to 35-40% s/r-r 6.3 0.04 5
medium-grained, light brown Fe gravel to
(7.5YR 6/4) low plasticity 10mm
silt/clayey fines
C (0.7-1.0+) Sandy Clay-Clayey Sand (SC) 30-35% r-s/r 6.2 0.11 6
low plasticity, brown (7.5YR Fe gravel to
5/6) apedal massive 10mm
Gi1 TP02 A (0-0.2) Sand (SP) fine to medium- 5% fine Fe 6.2 0.02 5 Thin surface crust.
grained, non-plastic, brown gravel 5- Ferric Orthic Tenosol, -Uc4.21, Lateritic — Siliceous
(7.5YR 5/4) dry, loose 10mm Sands
A2 (0.2-0.5) Sand (SP) fine to medium- <5% fine Fe 6.3 0.01 5
grained, light brown (7.5YR gravel
6/4), weakly coherent, non-
plastic
B (0.5-1.0) Gravelly Sand (GW-SP), fine to 50% r-s/r Fe 6.8 0.03 5
medium-grained brown (7.5YR gravel 10-
6/6) diffusely mottled orange, 20mm
weakly coherent non-plastic
Gi1 TPO3 A (0-0.15) Gravelly Silty Sand (GW-SM) Up to 40% r- 5.8 0.03 5 Ferric Orthic-Leptic Tenosol — Uc5.11, Lateritic Siliceous

fine to coarse-grained, non-

s/r Fe gravel

Sand.

A




Appendix F.3
Soil Characterisation

Alcan Gove Alumina Refinery Expansion Project
Draft Environmental Impact Statement

Table F.3.1
Soil Residue Disposal Area

Land Sample Soil Horizon Description Coarse Soil pH EC (1:5 H,0) Dispersion Comments/Soil Classification
Unit Site (depth mm) Fragments (L:5 H,0) (mS/cm) Class No.
plastic, dark brown (7.5YR 3/3) to 10mm 5.6 0.03 5
B1(0.15-0.4) Gravelly Sand (GM-SM), fine 50-60% r-s/r 6.2 0.02 5
to medium-grained, brown Fe gravel to
(7.5YR 5/4), non-plastic <5% 40mm
silt/clay fines
B2 (0.4-0.65) Gravelly Sand (GP-SM) 40% r-s/r fine 6.4 0.01 5
medium to coarse-grained, Fe gravel 2-
weakly coherent, non-plastic, 5mm
strong brown (5YR 5/6) <56%
silt/clay fines
C (0.65-1.0) Gravelly Sandy Clay — Clayey = 20% r-s/r Fe 6.7 0.04 6 EW granitic bedrock (decomposed granite — deco.)
Sand (SC) and WR gravel
to 5mm
Gi1 TPO4 A (0-0.25) Gravelly Sand (GP-SP) fine to ~ 60% s/a-s/r 6.5 0.08 5 Ferric Orthic Tenosol —Uc5.11, Lithosol
medium-grained non-plastic, Fe and WR
brown (7.5YR 4/3) gravel up to
25mm
A/B1(0.25-0.55) | Gravelly Sand (GW-SP)fineto | =60% r-s/r Fe 6.9 0.02 5
medium-grained, non-plastic, gravel up to
brown (10YR 5/3) 20mm <5%
silt/clay fines
B2/C (0.55-0.70) | Gravelly Sand (GM-SM) red =~ 50% Fe and 7.0 0.06 5 Extremely weathered rock decomposed granitic bedrock
(2.5YR 5/6) with = 10% silt/clay | WR gravel up
fines, non-plastic to 25mm
Gi1 TPO5 A (0-0.2) Gravelly Silty Sand (SM), fine 25% r-sir Fe 6.6 0.04 5 Ferric Orthic Tenosol Uc 5.23, Lateritic Earthy Sand
to medium-grained, brown gravel 2-5mm
(7.5YR 4/4) non-plastic dry,
loose

)
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Alcan Gove Alumina Refinery Expansion Project

Draft Environmental Impact Statement

Appendix F.3
Soil Characterisation

Table F.3.1
Soil Residue Disposal Area

Land Sample Soil Horizon Description Coarse Soil pH EC (1:5 H,0) Dispersion Comments/Soil Classification
Unit Site (depth mm) Fragments (L:5 H,0) (mS/cm) Class No.
B/C (0.2-0.3) Gravelly Loamy Sand (GC- 40% r-sir Fe 6.6 0.05 3(3) Slightly to moderately dispersive when remoulded
SC), fine to medium-grained, gravel to
yellowish-brown (10YR 5/7) 10mm
15-20% silt/clay fines low
plasticity
C (0.3-0.35) Gravelly Loamy Sand (GC-SC) 60% r-s/r Fe 6.6 0.06 5 EW granitic rock
brown (7.5YR 5/6), 40% fine and WR gravel
sandy, silty and clayey fines of to 25mm
low plasticity

A




Alcan Gove Alumina Refinery Expansion Project

Draft Environmental Impact Statement

Appendix F.3
Soil Characterisation

Table F.3.2

Soils - Construction Workforce Accommodation Site

Land Sample Soil Horizon Description Coarse Soil pH EC (1:5 H,0) Dispersion Comments/Soil Classification

Unit Site (depth mm) Fragments (1:5 H,0) (mS/cm) Class No.

Gi1 TP27 F (0-0.2) Gravelly Loamy Sand (GC-SC) 40% r-sir Fe 6.6 0.04 3(3) Spolic — Anthroposol, “Uc1,” Earthy Sand — Decomposed
fine-grained with = 20% silt/clay gravel to granite, slightly to moderately dispersive fines
fines of low plasticity, dark 15mm
yellow brown (10YR 4/6)

F (0.5-0.5) Gravelly Clayey Sand (GC-SC) 35-40% sir Fe 6.9 0.04 6 Decomposed granitic rock fill

low to medium plasticity, gravel to
yellowish red (5YR 5/6); 15mm
approximately 25% silt/clay
fines

B/C(b) (0.5-0.9) Gravelly Clayey Sand (SC-GC) =~ 40-50% s/a- 6.7 0.02 6 Extremely weathered granite
low plasticity, yellowish-red s/r HWR
(5YR 5/6), moist friable = 15- gravel to
20% silt / clay fines 20mm

?C(b) (0.9-1.0+) Sand (SP) fine to medium- 20% r-s/r Fe 6.7 0.02 5
grained, non-plastic, brown gravel 2-5mm
(7.5YR 5/4) approximately 5-
10% silty fines

Gi1 TP28 A (0-0.1) Gravelly Sandy Clay Loam 40% sir-sla 6.3 0.04 5 Paralithic Orthic Tenosol —-Uc5.21, Earthy Sand
(GM-GC), with 30% fine sandy, WR gravel
silty and clayey fines of low
plasticity dark brown (7.5YR
4/6)

B/C (0.1-0.6+) Gravelly Sandy Clay (GC-CL) 50% sla-sir 6.0 0.02 6 EW granitic rock

low to medium plasticity strong
brown (7.5YR 4/6)

WR gravel to
30mm

A
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Soil Characterisation

Soils - Refinery Site

Table F.3.3

Land Sample Soil Horizon Description Coarse Soil pH EC (1:5 H,0) Dispersion Comments/Soil Classification
Unit Site (depth mm) Fragments (1:5 H,0) (mS/cm) Class No.
DL TPO6 F (0-0.2) Gravelly (Bauxitic) Sandy Clay Approx 40% r- 9.85 0.54 5 Spolic Anthroposol; (PPF/GSG-NSC); Weakly cemented
Loam (GC), low to medium s/a Fe and bauxitic clay and calcareous fill material
plasticity calcareous
gravel to
25mm
F (0.2-0.6) Gravelly Clay (CL), medium to Approx 25% r- 7.2 0.09 6 Weakly cemented
high plasticity, yellowish red s/a gravel to
(5YR 4/6) 10mm
B-C(b) (0.6-1.1+) | Clayey Sand — Sandy Clay (SC) 10-15% s/a 6.0 0.04 5 Decomposed granite bedrock
medium to high plasticity, HW granitic
yellowish red, mottled (7.5YR rock gravel
6/8) moist, friable
DL TPO8 F (0-0.13) Clayey Gravel (GC), yellowish 70% sla-sir 10.0 1.45 5 Spolic Anthroposol (lime-bauxite fill mix) (PPF / GSG —
red (5YR 5/8) bauxitic and NSG) — strongly alkaline and saline
calcareous
gravel up to
20mm
F (0.13-0.15) Gravelly Sandy Silty Clay (SC- 9.9 0.76 5 Cemented calcareous and bauxitic clayey gravel mix
CL)
F (0.15-0.4) Gravelly Sandy Clay (SC-CL) 10-15% Fe 8.8 0.75 3(1) Slightly dispersive clayey fines
medium plasticity, red (2.5YR and WR gravel
5/6) to 10mm
DL TP19 F (0-0.12) Silty (calcareous) Gravel (GM) 70% sir —sla 9.0 0.47 6 Spolic Anthroposal (PPF/GSC-NSG)
non-plastic fines, pale brown calcareous
(10YR 7/3) gravel
F (0.12-0.67) Gravelly Sandy Loam (GC), with 70% sla-sir 8.4 0.44 6 Decomposed granitie
£ 30% fine sandy, silty and WR gravel 2-
clayey fines of low plasticity 5mm
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Soil Characterisation

Soils - Refinery Site

Table F.3.3

Land Sample Soil Horizon Description Coarse Soil pH EC (1:5 H,0) Dispersion Comments/Soil Classification
Unit Site (depth mm) Fragments (1:5 H,0) (mS/cm) Class No.
B/C(b) (0.67-0.8) | Gravelly Sandy Clay Loam (SC- 20% sl/a Fe 7.7 0.62 6 Decomposed granite
CL), low plasticity, red (2.5YR and WR gravel
4/6)
DL TP22 F (0-0.2) Clayey Gravel (GC) medium 60% s/a 11.7 1.21 6 Spolic Anthoposal — (PPF/GSG-NSG)

plasticity (bauxitic clay/lime mix) calcareous

gravel to

25mm
F (0.2-0.3) Sandy Gravel (GM - Gc) brown 10.2 0.25 5
(10YR 4/4) — (roadbase gravel
fill)
F (0.3-0.5) Gravelly Clayey Sand (SC), fine 25% sl/a Fe 9.7 0.38 5 Decomposed granite fill to 0.5m, transitional to:
to coarse-grained, low plasticity and WR gravel
fines, white and yellowish red to 25mm
(5YR 5/6), moist friable
Cb (0.9-1.5+) Gravelly Clayey Sand (SC-CL) s/r—s/a - - - EW granitic rock.
medium to high plasticity clayey
fines Doriegalved grey, white
and brown with relief rock
structure.
DL TP26 F (0-0.2) Gravelly Loamy Sand (GM-GC) 70% s/a-s/r Fe 9.9 0.19 5 Spolic Anthroposol — overlying —Uc5.11 — siliceous

(bauxitic clay and calcareous and sands
gravelly fill material) calcareous

gravel to

20mm

A
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Soils - Refinery Site

Table F.3.3

Land Sample Soil Horizon Description Coarse Soil pH EC (1:5 H,0) Dispersion Comments/Soil Classification
Unit Site (depth mm) Fragments (1:5 H,0) (mS/cm) Class No.
F (0.2-0.3) Calcareous gravel white in 80% s/a-sir 12.2 2.94 6 Very high alkalinity and salinity
bauxitic clayey matrix (GC) calcareous
gravel
F (0.3-1.35) Gravelly Loam (GM-GC) low 60% s/r-s/a 9.6 0.17 5 Strongly alkaline
plasticity, dark red (2.5YR 4/8) calcareous
and Fe gravel
to 15mm
Ab (1.35-1.80) Sand, (SP-SM) fine to medium- - 5.7 0.04 5 Highly organic black sand - (no odour)
grained, brownish black (7.5YR
3/1) non-plastic
B/C (1.8-2.7+) Sand (SP-SM) fine to medium- Occasional Fe 7.7 0.04 5
grained, non plastic reddish concretions to 8.0 0.05 5
brown (5YR 5/4) becoming 5mm
yellowish red (5YR 5/6)
DL TP29 F (0-0.2) Bauxitic clayey sand and - - - - Spolic Anthroposol overlying Siliceous sands —Uc1.23
calcareous gravel fill (GC)
F (0.2-1.2) Gravelly Sandy Loam (GC) with 60% r-s/r and 8.3 0.31 6 Decomposed granite gravelly fill
40% sand, silt and clayey fines angular Fe
of low plasticity and
calcareous
gravel to
20mm
A/Cb (1.2-2.0) Sand (SP) fine to medium- Occasional 9.1 0.07 6 Buried calcareous coastal sand deposits
grained, non-plastic, brown shell
(7.5YR 4/4) dry, loose fragments
C (2.0-4.5+) Gravelly Sandy Loam (GC) fine 60% s/a-s/r Fe 8.2 0.12 6 EW granitic bedrock (decomposed granite)
to coarse-grained, low plasticity and WR gravel
silt/clayey fines, yellowish red to 15mm

)
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Soils - Refinery Site

Table F.3.3

Land Sample Soil Horizon Description Coarse Soil pH EC (1:5 H,0) Dispersion Comments/Soil Classification
Unit Site (depth mm) Fragments (1:5 H,0) (mS/cm) Class No.
(5YR 4/6)
TP33 F (0-0.12) Gravelly (Bauxitic) Clayey Sand - - - - Spolic Anthroposol (PPF/GSG-NSG)
(GC) fill
F (0.12-0.3) Gravelly Sandy Clay (CL) 20% sla-sir Fe 7.0 0.39 6 Decomposed granitic rock-fill material
medium plasticity, red (2.5YR and HW rock
4/6) gravel
Cb (0.3-1.3) Gravelly Sandy Clay (Gc — ClI) Approx. 50% 6.2 0.25 6 Decomposed granitic rock.
medium plasticity, red (10 R 4/6) s/r HW took
becoming yellowish red (5 YR gravel to
5/6) with depth. 25mm Backhoe refusal at 1.3m
DL TP34 F (0-0.4) Gravelly (Bauxitic Clayey Band Spolic Anthroposol overlying siliceous Sand — Uc 5.11
(GC) fill
F (0.4-1.0) Gravelly Sandy Clay Loam (CL) 20% s/r HWR 8.5 0.13 5 Reworked EW granitic rock fill.
low to medium plasticity, brown gravel to
(7.5 YR 5/4) with white flecks 10mm
F (1.0-1.3) Gravelly Sandy Clay Loam (GC) 60% s/a Fe 8.8 0.11 5 Decomposed granite rock fill material
low plasticity red — brown (7.5YR and HW rock
4/4) graval
Ab (1.3-3.2) Sand (SP) medium-grained non- 10% Fe and 8.8 0.10 5 Buried calcareous coastal sand deposits.
plastic, yellowish brown (7.5YR calcareous
4/4) loose dry. concretionary
gravel to
10mm
D (3.2) Extremely weathered Granite Weather rock.
variegated orange, red and
white, low strength
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