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COﬁey %%‘g? g eOteC h n I CS Excavation No. TP26

Engineering Log - Excavation Sheet 1 of 1

Project No: GEOTSGTE20248AA
Client: TATTERSALL SURVEYORS PTY LTD Date started: 4.4.2007
Principal: Date completed:  4.4.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENSLogged by cw
Test pit location: REFER TO FIGURE 1 Checked by: M
equipment type and model:  4WD Backhoe Pit Crientation: Easting: m R.L. Surface: 1.708
excavation dimensions: t.5mlong 0.4m wide Nerthing: m datum: AHD
excavation information material substance
s 5 5|88,
® notes 2| = material o (xEe
= = L oE E £ 859 structure and
E % g . samples, _'é’ £3 g% o % eok additional observations
2| & § £ | tests, etc depth| & | &€ soit type: plasticity or particle characteristics, ae| & g kPa
E 1237 ¥ RL metres|] & | © & colour, secondary and mincr componenis. E8| 8% 8288
TR N TOPSOIL: Silly Sandy LAY, medium plasticty, [ TOPSGIL
o : . N
- dark grey-black, sand fine to medium grained, with
15 | some rootlets to 100mm.
SAND: fine to coarse grained, pale greywhite. o i T T T T
o
| 1.0
o
05 Becoming pale brown / grey.
D . Pit collapsing due to groundwater.
-1 Test pit TP26 terminated at 1.5m
| 0.0 -
20|
-0.5 -
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N il Uss urdisturbed sample 50mm diameter soil description Vs very soft
X existing excavation Uga undisturbed sample 63mm dizameter pased on unified classification 3 soft
BH backhoe bucket penetration B disturbed sample system F fim
B bulldozer blade 1234 . v vang shear (%Fa) St stiff
R ripper P Bs bulk sample moisture Vst very shiff
E excavator e refusal E environmentat sample D dry H hard
water R refusal M moist Fb friable
l water level W wet VL very loose
— on date shown Wp  plastic limit L loose
W, fiquid limit MD madium dense
P— water infiow D denge
—a] water oulilow vD very dense
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Excavation No. TP27

Project No: GEQTSGTE20248AA
Client: TATTERSALL SURVEYORS PTYLTD Date started: 4.4.2007
Principal; Date completed: 4.4.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS ogged by: cw
Testpitlocation:  REFER TO FIGURE 1 Checked by: W
equipment type and model:  4WD Backhoe Pit Crientation: Easting: m R.L. Surfa'ce: 1.536
excavation dimensions: 1.56mlong 0.4m wide Narthing: m datum: AHD
excavation information material substance
8 5 3558
® notes g |2 material =l -2 R
I 2 lw weEi 551850 structure and
7] — [=4 2 gz i N
§ o §_ = tsanlets, p= “E 8 52| B % aat additional observations
T o (a % ests, elc depth] & | @ E soil type: plasticity or particle characteristics, gg % 5 kPa
Elq2a B = RL metresf © | G colour, secondary and minor components. Eo; oo 8888
o N — TOPSOIL: ol ty {Clayey} SAND, fine to medium D TOPSO0IL
o« - grained, dark grey-black, wilh some rootlets to
] 200mm.
0.5
1.0
D Silty SAND: fine 1o medium grained, dark brown, | M | vD | tiil T T T T T T T T T
with some cemented sand nodules.
SAND: fine to coarse grained, brown / grey, with
small percent of fines approximately 20-30% possibly
clay lenses or nodules.
| 0.5
D
E
o
©
s
]
Pc} Becoming pate grey-white. MY
b8 0.0
S | 0.
3
Becoming pale grey / brown.
—
D
Pit collapsing due to groundwater inflow.
-] Test pit TP27 terminated at 1.8m
2.0
[ -05 -
2.5 !
Sketch
method support notes, samples, tests. classification symbols and consistency/density index
N natural exposure § shoring N nil Ugy undisturbed sample 50mm diameter soil description Vs very soft
X existing excavation Ugs undisturbed sample 83mm diameter based on unified classification 5] saft
BH backhse bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 i 3 vane shear (kPa) St stitf
R ripper e Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample ) dry H hard
water R refusal M maist Fb friable
water level W owet Vi very loose
on date shown Wp  piastic fimit L loose
W, liquid lirmit MD medium dense
— water inflow D dense
—f water culflow vD very dense
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Excavation No.

TP28

Engineering Log - Excavation Shest te
Project No: GEOTSGTEZ20248AA
Client: TATTERSALL SURVEYORS PTYLTD Date started: 4.4.2007
Principal: Date completed: 4.4.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS ogged by: cw
Test pit location:  REFER TO FIGURE 1 Checked by: ///(
equipment type and model:  4WD Backhoe Pit Orientation: Easting: m R.L. Surface: 2.012
excavation dimensions: 1.56mlong 0.4m wide Northing: m datum: AHD
excavation information material substance
= 5 AR
® notes 2|2 material Toc|¥o@
& 21 s v | §E1 850 structure and
17} 5 o 1] o a@
§ o §_ = tsar:;pfets, £ £3 2 2 k] %‘ aak additional observations
| o |8 §|Eeee deph| § | 3 € soil type: plasticity or particle characteristics, 3 % g g kPa
Elina al 2 RL metres| & | © @& colour, secondary and minor components. ES| oo | 8888
T N TOPSOIL: Silly SAND, fine 1o mediur grained, dark 5] TOPSOIL
© — grey-black, with some rootiets. ]
|15 0.5 ]
D SM | Silty SAND: fine to medium grained, dark | M D | fi T T T T T T T T T T T
-] brown-black / red, cemented sand nodules. -
| 5.0 -
€ D _
& SF | SAND: fine to coarse grained, pale brawn / grey. W
- .
2
~ .
<
“r |.0.5 —
<
= =
Becoming brown / grey moitled orange.
»— -1 -
D
Test pit TP28 terminated at 1.8m
00| 28] ]
2.5
Sketch
method support notes, samples, tests ctassification symbols and consistency/density index
N natural exposure 5 shoring N il Usg undisturbed sample 50mm diameter sail description VS very soft
X exisling excavation Ug undisturbed sample 63rmm diameter based on unified classification S soft
BH backhoe bucket penatration D disturbed sample system F firm
B bulldozer blade 1234 . v vane shear (kPa) 5t stiff
R ripper ot Bs bulk sample molsture VSt very stiff
E excavator refusal £ environmentat sample D dry H hard
water R refusal M moist Fb friable
water level W owet VL very loose
on date shown Wp  plastic limit L loose
W, fiquid fimit MD medium dense
P water inflow o dense
—if water outflow vD very dense
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Excavation No.

TP29

Engineering Log - Excavation Sheet T
Project No: GEOTSGTE20248AA
Client: TATTERSALL SURVEYORS PTYLTD Date started: 5.4.2007
Principai: Date completed: 5.4.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS ogged by: cw
Test pit location: REFER TO FIGURE 1 Checked by: /ﬁ/
equipment type and model:  4WD Backhoe Pit Orientation: Easting: m R.L. Surface: 2.170
excavation dimensions: 1.5mlong 0.4m wide Northing: m datum; AHD
excavation information material substance
g 5 33|52,
® notes o= material g2 | x8¢8
- T | samples - a_ rE | 8= |36 g structure and
o 5 [l = pies, £ |58 Ze|laz| o additional observations
g o |g £ testsetc depth] & | 2E soil type: plasticity or particle characteristics, -%?g % < kPa
Elq23 3| = RL metres| & | © @& colour, secondary and minor components. Ec| oo |8888
T N TOPSOIL: Silty SAND, fine to medium grained, dark. D TOPSOIL
- 20 . brown-black, with some rootlets. _
esspg®l - ey
D Silty SAND: fine to medium grianed, pale grey / pale D
brown. 1
1.5
Clayey SAND: fine to medium grained, pale brown, | M B
low plasticity fines. —
D 10 7]
SAND: fing to mediim grained, pale grey-white. | W 7]
D (05 T
g Pit collapsing.
g B Test pit TP29 terminated at 1.7m B
% ] i
e 20 _
<+
< n -
8 L 0.0
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density Index
N natural exposure $ shoring N nil Uso undisturbed sample 50mm diameter sofl description V8 very soft
X existing excavation Usy undisturbed sample 63mm diameter based on unified classification s soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulidozer blade 1234 ! v vane shear (kPa) St stiff
R ripper P Bs bulk sample moisture VSt very stiff
E excavator M refusal E environmental sample D dry H hard
water R refusal M moist b friable
water level W wel V0L vary loose
— on date shown Wp  plastic imit L logse
W, liquid imit MD medium dense
— water inflow D dense
—a water outllow vD very densg
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Excavation No.

TP30

Engineering Log - Excavation Shee! ot
Project No: GEQTSGTEZ20248AA
Client: TATTERSALL SURVEYORS PTYLTD Date started: 5.4.2007
Principai: Date completed:  5.4.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS ogged by: cw
Test pit location:  REFER TO FIGURE 1 Checked by:
equipment type and model:  4WD Backhoe Pit Orientation: Fasling: m R.L. Surface: 1.159
excavation dimensions: 1.5mlong 0.4m wide MNorthing: m datum: AHD
excavation information material substance
g 5 =558,
i notes o | 2 terial oo [ 255
o| B |e samples % g materia 5| 55| 35¢ structure and
o1 § |83 Pies, = | &3 EEF - e additionat observations
Zl = § 2 tests, etc depth| & | 2 € soil type: plasticity or particle characteristics, ag g 5 kPa
= 123|® z RL metres| & | © & colour, secondary and mincr compongnis, Eo| oo (8 288
T N TOPSOIL: Silty Clayey SAND, fine o medium D TOPS0IL
@ 10 -] grained, dark grey-black mottled white, low plasticity —
’ B fines, some rootlets 300mm and roots to 300mm. |
.rg SP | SAND: fine to coarse grained, pale grey-white. | W | WD ||| T T 7]
g' Some inflow of groundwater to pit |
wh at 0.3m, B:05am, pit slowly —
o collapsing from sides, organic
D D odour.
Becoming pale brown-grey. 7]
D
D Becoming dark brown-red, with some cemented sand |
nodules. —
Pit collapsing.
- Test pit TP30 terminated at 1.7m -
20| —
| -1.0 N ]
2.5
Sketch
method stuppott notes, samples, tests classification symbols and consistency/density index
N natural exposure § shoring N nil Ugs undisturbed sample SOmm diameter soll description Vs very soft
X existing excavation Ug undisturbed sample 63mm diameter kased on unified classification S soft
BH backhoe bucket penetration D dislurbed sample system F firm
B bulldozer blage 2 3 4 . vV vane shear (kPa}) St stiff
R fipper [ ?:n;eii;?é"ce Bs bulk sample moisture Ve very sliff
) excavator M refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level W wet WL very loose
—— ¢n date shown Wp  plastic limit L loose
W liquid limit MD medium dense
P water inflow D dense
—t water outflow VD very dense
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TP31

Engineering Log - Excavation Sheet Tt
Project No: GEOTSGTE20248AA
Client: TATTERSALL SURVEYORS PTY LTD Date started: 5.4.2007
Principal: Date completed:  5.4.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS. ogged by: cw
Test pit location:.  REFER TO FIGURE 1 Checked by:
equipment type and model:  4WD Backhoe Pit Orientation: Easting: m R.L. Suface: 0.732
excavation dimensions: 1.6mlong  0.4m wide Northing: m datum: AHD
excavation information material substance
C ]
S s |l
= notes o | 2 material §g %j Le
g samples o | 8_ vs5| 8- | 8s g structure and
§ 5 5l o PiES, £ |58 FE | B a;—;‘ ao additional observations
o 2 & —?.—f' tests, eta depth] & | 2 € soil type: plasticity or particle characteristics, %g % 5 kPa
= al =z RL metres|] © | © & calour, secondary and minor components. ES | 6o 8888
T F N [ ;] l ; TOPSOIL: Siity Glayey SAND, fine to megium D TOPSOI. {swampy area} organic
o AL grained, dark grey-black mottled white, low to medium WD odour, - -]
= plasticity fines, with layer of mulch and rootlets to [ T ]
Jdoomm.___
Clayey SAND: fine to medium grained, pale grey / N
pale brown, low plasticity fines, i
D _ ]
D -
Becoming grey / brown. w Very slow inflow of groundwater.
D
.'é SAND: fine to mediam grained, dark brown-red, Rapid inflow of groundwater.
= indurated cemented sand nodules. -1
o
& -
~
o -
<
o
3 —]
@ -
D Silty Gravelly SAND: fine to coarse grained, dark 7]
grey-black, gravel fine to medium grained,
| rounded-subrounded. ]
2.0 Pit collapsing due to inflow of groundwater.
= Test pit TP31 terminated at 1.8m -]
1.5 1 -
2.5
Sketch
method support notes, samples, tests classification symbols and consistencyfdensity index
N natural exposure § shoring N nil Ug, undisturbed sample S0mm diemeater soil description Vs very soft
X existing excavation Ug undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 . v vane shear (kPa) St stiff
R ripper I ?:nrgeiﬁgllznce Bs bulk sample molsture V5t very stiff
E excavalor M refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level W wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P water inflow D dense
—l] water outllow vD very dense
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Excavation No.

TP32

Engineering Log - Excavation Sheet te
Project No: GEOTSGTE20248AA
Client; TATTERSALL SURVEYORS PTYLTD Date started: 5.4.2007
Principak: Date completed:  5.4.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS.ogged by: cw
Test pit location:  REFER TO FIGURE 1 Checked by:
equipment type and model:  4WD Backhoe PHt Orientaticn: Easting: m R.L. Surface: 0.994
excavation dimensions: 1.5mlong 0.4m wide Narthing: m datum: AHD
excavation information material substance
c T
2 = =25l wg.
® notes 2 -% material - §§ 2B g structure and
= = 3_ o [T Qo
E % 5| o | Sameles, 2538 52 B = E additional observations
F o § % tests, ele depth @ o §‘ 50il type: plasticity or particle characteristics, 2 g g S kPa
Elys3(3) = RL metres] @ | T & colour, secondary and minor components. Eo| oo (8 gesg
T N TOPSOIL: Silty Clayey SAND, Ting 1o mediam D TOPSOIL (swampy area)
m - grained, dark grey-black mottled white, low plasticity -3
_; fines, with some roctlets and roots (10mm). i
Clayey SAND: fine to coarse grained, pale grey-pale M D
brown, low plasticity fines maybe low percentage of . -
| 0.5 fines approximately 30-40%. Some inflow of water. ]
5 .
-'E— Becoming grey-browrn, some presence of cemented w Moderate inflow of groundwater
R sand nodules. 8:47am. -
A 00
& —
[ D
OI -
<
S
2 =
(=)
| -0.5 —
o U Becoming grey mottled brown / orange and presence ]
- of subrounded to rounded gravel (fine to medium
| grained) less than 10mm size. N
Pit continually collapsed due to water table.
= Test pit TP32 terminated at 1.7m -1
-1.0| 2.0 —]
150 2.5
Skelch
method support notes, samples, tests classiffeation symbaols and consistency/density Index
N natural exposure § shering N il Ug,y undisturbed sample 50mm diametar soil description V5 very soft
X existing excavation Ues undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
8 bulldozer blade 1234 ol v vane shear (kPa} St stiff
R Apper ngna o Bs bulk semple maisture Vst very stift
E excavator - refusal E environmental sample o] dry H hard
water R refusal M moaist Fb friabte
waler level W wet VL very loose
on date shown Wp  plastic fimit L loose
W, liquid limit MG medium dense
P— water infiow D dense
—f water outllow vD very dense
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Excavation No.

TP33

Engineering Log - Excavation Sheet T
Project No: GEOTSGTE20248AA
Client: TATTERSALL SURVEYORS PTYLTD Date started: 5.4.2007
Principal: Date completed:  5.4.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS ogged by: cw
Test pit location:  REFER TO FIGURE 1 Checked by: %
equipment type and model:  4WD Backhee Pit Qrientation: Easting: m R.L. Surface: 0.923
excavation dimensions: 1.5mlong  0.4m wide Northing: m datum: AHD
excavation information material substance
g & X |58,
T notes 2|2 terial Y | LT
£ camales L2 ls materia o5 | 5=|85¢ structure and
B 5 . PIEs, £ =3 EE-N %‘ ackE additional observationts
ﬁ e § % tests, efc depthf & | @ E soil type: plasticity or particle characteristics, gE 2 = P
El 423 |®| % RL metres] & | © & colour, secondary and minor components. £8] 83 888%
T N TOPSOIL: Sity Clayey SAND, fine to medium D/ TOPSOIL (swampy area)
o —= grained, dark grey-black mottled white, low plasticity 3
| fines, with some rootlets to 250mm. ]
Ciayey SAND: fine fo coarse grained, pale grey-pale | M D -
brown.
D
»— " .
£ Beceming grey / brown. w Very slow inflow of groundwater ]
a 8:56am, arganic cdour.
o =
=
~ ]
o
g‘ =
b D .
o
D SAND fine to medium grained, dark brown-black, 7]
some cemented nodules of sand,
a Pit collapsing due to water table. ]
Test pit TP23 terminated at 2m
| -1.5 - .
2.5
Sketch
method support notes, samples, tests classification symbols and consistencyfdensity index
N natural eéxposure $ sharing N il Ug undisturbed sample S0mm diameter soil description Vs very soft
A existing excavation Ua undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration ) disturbed sample system F firm
B bukidozer blade 4 ) v vane shear {kPa} St stiff
R ripper :':ng’;ﬁ;’l,z"ce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample B dry H hard
water R refusal M mioist Fb friable
water level W wet VL very loose
= 0n date shown Wp  plastic limit L loase
W, liquid limit MD medium dense
p— water inflow D dense
—f| water cutflow vD very dense
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Excavation No.

TP34

Engineering Log - Excavation Sheet te
Project No: GEQOTSGTE20248AA
Client: TATTERSALL SURVEYORS PTYLTD Date started: 5.4.2007
Principat: Date completed: 5.4.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS_ogged by: cw
Test pitlocation:  REFER TO FIGURE 1 cresked vy MY
equipment type and model:  4WD Backhoe Pl Orientation: Easting: m R.L. Surface: 0.893
excavation dimensions: 1.5mlong  0.4m wide Nerthing: m datum: AHD
excavation information material substance
s 5 =8|35 g
® notes o |3 materiat g0 | X8 g
£ e samples 21 8_ es| 55|85 structure and
E S 1o« pies, 2 =32 2= | & ‘;‘ eatg additional observations
E . § % tests, atc depth ﬁ aE scil type: plasticity or particle characteristics, 3% é 5 kPa
£ 123 |®| ® RL metres] o | © & colour, secondary and minor components. Eo| oo [888%
T | N TOPSOIL: Sity Clayey SAND, fine to medium ] TOPSOIL
@ — grained, dark grey-black mottled white, low to medium —
B plasticity fines. |
Ciayey SAND: fine fo coarse grained, pale ~ D T T T
grey-white, low plasticity fines.
Becoming pale grey-pale brown. —
> ) SAND: with some ciayey lenses, fine to medium | MW Very siow inflow of water, #:13am. ]
3 grained, low plasticity fines.
e
I~ —
<
N e O S g S .
Q Clayey SAND: fine to coarse grained, grey / brown, W MD
3 o low to medium plasticity fines. —
Pit slowly collapsing due to water table. ]
C -
MD -
Silty SAND: fine to medium grained, dark brown i~ 7]
red.
n Pit cellapsing due to groundwater. |
Test pit TP34 terminated at 2m
L-1.5 ] |
25
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shering N nil U, undisturbed sample 50mm diameter soll description Vs very soft
X existing excavation Ugs undisturbed sample 83mm diameter based on unified classification S soft
8H backhoe bucket penetration o] disturbed sample system F firm
B bulldozer blade 4 . v vane shear (kPa) St stiff
R ripper e Bs bulk sample moisture VSt very stift
E excavator I re:fusal £ environmental sample ) dry H hard
water R refusal M moist Fb friable
water ievel W owel Vi very locse
on date shown Wp  plastic imi L loose
W, liquid limit MD medium dense
Pp— water inflow D dense
—if] water cutfiow vD very dense
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Borehole No. BH35
H . Sheet 1 of 1
Engineering Log - Borehole Project No: GEOTSGTE20248AA
Client: TATTERSALL SURVEYORS PTYLTD Date started: 11.4.2007
Principal: Date completed: 711.4.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENSL ogged by: JIT

Borehole Location: REFER TO FIGURE 1

Checked by:

Y/

drill modet and mounting: MD20 Easting: stope: -a0° R.L. Sur{a::e: 1.008
hole diameter: 100 mm Northing bearing: datum: AHD
drilling information material substance
= 1
<) < x| P
=3 notes S . = @ -
5 o | 2 oo [I]
T e sampies, - | 8 matertal o5|5<|8g® additional ohservations
o [4} 2 = £
o & 18| o | tests etc £ | &8 J2|B&|aak
£ s al g <3 3 . . .. . . a T & B “Pa
5 a2 depth| ® ec sail type: plasticity or particle characteristics, | ¢
3 T P iy 8 = : 25 SO
E 123| @ RL |metresf © | © & colour, secondary and minor components. Eo| oo 88 38
L [§ SP | SAND: fine to medium grained, grey. M MD
— W -
SPT -]
223 _
N*=5
0 —
D .
-1 —
SPT
23,11 N
N*=14 -
| -2 —1
SPT ] =
6,412 ] _
N*=186 3 4
Borehole BH35 lerminated at 4m
-4 9 | —]
-5 | B _]
L6 | 7] ]
8 —
method support notes, samples, tests classification symbols and consistencyfdensity index
AS auger screwing* M mud N nit Usgs undisturbed sample 50mm diameter soll description V3 very 50ft
AD auger drilling* C casing Uy undisturbed sample 63mm diameter based on unified classification s soft
RR rollerfificons penetration D disturbed sample system F firm
W washbore 3 4 ol N standard penetration test (SPT) St stiff
cT cable tool g N SPT - sample recovered moisture VSt very stiff
HA hand auger 3 refusal Ne SPT with solid cone D dry H hard
DT dialube water v vane shear {kPa} M moist Fh friable
B blank bit l 10/1/98 water level P pressuremeter W wet VL very loose
A V bit — on date shown Bs buik sample Wp  plastic limit L loose
T TC bit ) £ environmental sample W diguid limit MD medium dense
*bit shown by suffix Pp— waterinflow R refusal [») dense
e.g. ADT —a} water cutfiow VD very dense
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Borehole No. BH36
E . n r. n L B h I Sheet 1 of 1
ngineering Log - borenole Project No: GEOTSGTE20248AA
Client: TATTERSALL SURVEYORS PTYLTD Date started: 11.4.2007
Principal: Date completed:  717.4.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS ogged by: JJIT
Borehole Location: REFER TO FIGURE 1 Checked by: %/
drill modet and mounting: MD20 Easting: slope: -90° R.L. Surface; 2.361
hole diameter: 100 mm Northing bearing: datum: AHD
drilling information material substance
S ‘ c x|
@ notes 2 |2 material gt | 2835 structure and
g samples, 2 i sc| §E| Q5T L .
E 2 |t tosls. otc 2 |25 591 25| 88E additional cbservations
£ 2 |2l 8 ' 5 0o . ) . . - PO | nd kPa
T el 5 depth| ® wE soil type: plasticity or particle characteristics, 65| 5§
= 23|32 RL |metred @ | T & colour, secondary and minor components. EO | 0w 8ggs
b C SC | Clayey SAND: fine to medium grained, black, clay M
low plasticity,
| 2
y! ser 5P |SAND: fing grained, white. D
= 44,5 w
N*=9
SP | SAND: fine to medium grained, black (coffes rock).
| 1
SP [SAND: fine grained, white.
SPT
2911
a0 O
Becoming grey.
vD
| -1
SPT
6,13,24
N*=37
SP | SAND: fine lo medium grained, black (cofiee rack),
| -2
Becoming scfter.
SPT
6923 | _
b3z 0
| -4
SPT
8,18,14
N*=30
Borehole BH36 terminated at 7m
-5 i
8
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing” M mud N nil Uy, undisturbed sample 50mm diameter sall description V3 very soft
AD auger drilling* C casing Ug undisturbed sample 83mm diametar based on unified classification 8 soft
RR rollerftricone penetration D disturbed sample systam F firm
w washhore 1234 ) N standard penetration test (SPT) St stiff
cT cable tool e N SPT - sample recovered moisture VSt very stiff
HA hand auger = refusal Nc SPT wiih solid cong B dry H hard
o7 diatube water v vane shear (kPa) M mofst Fb friable
B blank bit 1011798 water level P pressuremeter W wet VL very loose
A Vbit on date shown Bs bulk sample Wp  plastic limit L loose
T TC bit . E environmental sample W, liquid limit MD medium dense
“tit shown by suffix P wiater inflow R refusal D dense
e.q. ADT —ad] water cuiflow VD very dense
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COﬁey i;?? geOteC h n ICS Borehole No. BH37

E - = L B h I Sheet 1 of 1
ngineering Log - borenoie ProjectNo: ___ GEOTSGTE20248AA
Client: TATTERSALL SURVEYORS PTY LTD Date started: 11.4.2007
Principal: Date completed: 7171.4.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS ogged by: JJIT
Borehole Location: REFER TO FIGURE 1 Checked by: /%
drill mode? and mounting: MD20 Easting: slope: -80° R.L. Surface: Not Measured
hole diameter: 100 mm Northing bearing: datum: AHD
drilling information material substance
c 1
=} = x| L0
= o =y
o not?:s 2 % material c §g % up structure and
o T |z sampies, o | &5 psies gsl additional observations
8 5 gl 5 tests, etc z |58 2E| 24
b & lal g depth 3 2E soil type: plasticity or particle characteristics, 51§55 kPa
El423|3 = RL [metred & | © & colour, secondary and minor components. EC| 28 3888
[ C SC | Clayey SAND: fine to medium grained, black, clay M
* lowplastety.
SP |'SAND: fine to medium grained, white. D
SPT
X | 450
N*=18 W
Becoming dark brown, with socme organic material,
SPT
1,78
N*=15
5PT
18R | | -1 e e e
N*=R SP | SAND: fine to medium grained, black (coffee rack). vD INDURATED SAND
Becoming brown.
SPT
57.R
Py
SPT
67R
N*=R
Borehole BH37 teminated at 7m
8
method support notes, samples, tests classification symbols and consistencyfdensity index
AS auger screwing® M mud N il 1 undisturbed sample 50mm diameter soil description V3 very soft
AD auger diling* C casing Ugs undisturped sample 63mm diamater based on unified classification S soft
RR rollerfiricone penetration 8] disturbed sample system F firm
w washbare 1234 _ N slandard penetration test (SPT) St stiff
CcT cable tool "mun;zg"‘?,"ce N* SPT - sample recovered maoisture VSt very stiff
HA hand suger refusal NG SPT with solid cone D dry H hard
13 diatube water v vane shear (kPa) M moist Fb friable
B blank bit 1041198 water level P pressuremeter W wet VL very [oose
A W pit — on date shown Bs bulk sample Who  plastic limit L loose
T TC bit E environmental sample W, liquid limit MD medium dense
“hit shawn by suffix P— waterinflow R refusal o dense
eg. ADT —af water outflow VD very dense
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Borehole No. BH38
E . " L B h I Sheet 1 of 1
ngineering Log - borenoie Project No: GEOTSGTE20248AA
Client; TATTERSALL SURVEYORS PTY LTD Date started: 11.4.2007
Principal: Date completed:  11.4.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS ogged by JJIT
Borehole Location: REFER TO FIGURE 1 Checked by: ff/
dril mode! and mounting: MD20 Easting: slopea: -90° R.L. Surfzace: 2.303
hole diameter: 100 mm Northing bearing: datum: AHD
drilling information material substance
c 1
o o -~ Xl -0
= notes ) 9] j=g
B samoles g -% material - §E g 22 structure and
o| 8 |z ples, S | 8. Es| g2 |28 additional observations
9 g |G| g | tests. et c | £8 SE| 2%
b o el 5 depth ﬁ a E soil type: plasticity or particle characteristics, 25|55 kPa
Elqzazf(®| % RL [metrey @ | © & colour, secondary and minor components. Eo| ¢5 8888
% C 12112 TOPSOIL: Clayey SAND, fine grained, dark grey, M [ TOPSCIL )
2 Y4 CL leaylowplasticty, e N I T I .
r B Sandy CLAY: medium 1o high plasticity, grey, sand a
/ fine grained.
SPT Vi -
223 ¥ _
N*=5 1 B
" / 1 CL | Sandy CLAY: low to medium plasticity, dark brown, ]
1.1 / sand fine grained.
2 / w
SPT ? // __________________ N
455 [0 SN SAND: fine o medium grained, grey. D
N*=10 .
| -1 .
SPT Becoming black, .
12,18,23 .
N*=41
K] T
SPT ]
4811 |3
N*=19 -
MD ]
| -4 ]
SPT ]
4,88 a
*=16
Borehole BH38 terminated at 7m
| -5 7 ]
8 —
method support notes, samples, tests classification symbols and consistencyfdensity index
AS auger screwing* M mud N nil Ugy undisturbed sample 50mm diameter soil description Vs very soft
AD auger driling” C casing U undisturbed sample 63mm diameter based on unified classification S soft
RR rolierftricone penetration s} disturbed sample system F fim
w washbore i234 N standard penetration test (SPT) St sliff
CcT cable tool N> SPT - sample recovered moisture V&t very stiff
HA hand auger Nc SPT with sofid cone D dry H hard
o7 diatube water A vane shear (kPa) M maoist Fhb friakle
B blank bit J_ 1011798 water level P pressuremeter W wet VL very loose
v W it == on date shown Bs bulk sample Wp  plastic fimit L loose
T TC bit E environmental sample W, liquid limit M0 medium dense
*Git shown by suffix P water inflow R refusal D dense
a.g. ADT —f water outflow vD very dense
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Excavation No. TP39

Engineering Log - Excavation Shet te
Project No: GEQTSGTE20248AA
Client: TATTERSALL SURVEYORS PTYLTD Date started: 1.6.2007
Principal: Date completed:  1.6.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS: cgged by: RJP
Test pit location:  REFER TO FIGURE 1 Checkedby: ]
equipment type and model:  4WD Backhoe Pit Grientation: Easting: m R.L. Surface: 277
excavation dimensions: 2mlong  0.45m wide Northing: m datum: AHD
excavation information material substance
(C) = =% | = )
T notes 2|2 material 78| %2%s
5 - samples % I3 es | 55988 _ structure and
E 5 (8 = pes, Z |53 ZE|2&| 2> E additional observations
| = |& 8 lests, etc depth|] & | 8€ soil type: plasticity or particle characteristics, £ E g 2 kPa
E 123 B2 RL metres] @ | o & colour, secondary and minor components, Eo| oo 8883
T N TOPSOIL: Sandy Sy GLAY, megiunt plasticity, ™M TOPSOIL Rool affected.
@ . dark grey, sand fine to medium grained. -4
¥~ CH | CLAY: high plasticity, grey-brewn and orange »>Wp | St .
[25 mottled, some sand.
05 . _
D
| 20 1 7]
CH | CLAY: high plasticity, grey-grey-brown, some 7]
— orange mottied with a trace of sand fine to medium b -
1.0 grained. -
D
15 ] T
— SP | SAND: fine to medium grained, white flight | W Pit coliapsing below 1.4m, organic |
5 grey-brown. odour. -1
| 1.0 ' Mederate groundwater inflow below 1.4m.
-1 Test pit TP38 terminated at 1.7m —
20 | ]
| 05 ] T
2.5
Sketch
method support notes, samples, tests classification symbols and cohsistencyl/density index
N natural exposure S shoring N il Ugy undisturbed sample E0mm diameter seil description V5 very soft
X existing excavation Uss undisturbed sample §3mm diameter based on unified classification ] soft
BH backhoe bucket penetration 8} disturbed sample system F firm
B bulldozer blade ) v vane shear {kPa) St stiff
R ripper v Bs bulk sample moisture VSt very stiff
E excavator refusat E environmental sample o dry H hard
water R refusal M moist Fb friable
water level W wet VL very loose
— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P water inflow D dense
—] water outfiow VD very dense
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Excavation No. TP40
Engineering Log - Excavation Sheet te
Project No: GEOTSGTE20248AA
Client: TATTERSALL SURVEYORS PTY LTD Date slarted: 1.6.2007
Principal: Date completed:  1.6.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENSL.ogged by: RJP
Test pit location: REFER TO FIGURE 1 Checked by:
eguipment type and model:  4WD Backhoe Pit Orientation: Easting: m R.L. Surface: 250
excavation dimensions: 2mlong  0.45m wide Northing: m datum: AHD
excavation information material substance
c 1
-] c 2B iwE
® notes o '% materiat = §§ % [ = structure and
- o b4 [T s I
E Z‘:j T . | Samples. 2 "EE 32| B %‘ aak additional observations
% & | & % tests, et depthf § | 2°€ sail type: plasticity or particle characteristics, -gg % 5 kPa
€|123 al & RL metres] & | © & colour, secondary and minor components. EG | 8v | 8888
T [E N 25 TOPSOIL: Siity Sandy GLAY, medium plastichy, >\Wp TOPSUIL Root affected.
@ = -1 dark grey, sand fine to medium grained. -1
/ Cl | Sandy CLAY: medium plasticity, grey-brown and St
,/ orangs mettled, sand fine to medium grained. -
0.5 / " |
o] [ 20 7277 i
Becoming grey-brown and sand content increasing to
/ Sandy CLAY / Clayey SAND. -
1.0% _
D |15 / ________ e |
S SP | SAND: fine to medium grained, grey-brown with w
some clay. —
SP | SAND: fine to medium grained, light grey-brown. Rapid groundwater inflow below |
| 1.4m. Organic odour. —
D 1.0 i
Pit cellapsing below t.1m.
- Test pit TRP40 terminated at 1.7m ~
2.0 ]
| 0.5 ] |
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N nalural exposure S shoring N nif Us, undisturbed sample 50mm diameter soil description Vs very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification 8 soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 ) v vane shear {kPa} St stiff
R ipper P Bs butk sample moisture Vst very stiff
E excavator M refusat E environmental sample s} dry H hard
water R refusal M moist Fb friable
water lavel W wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid lieit MD medium dense
P water inflow D dense
—af water outflow vD very dense
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Excavation No. TP41
Engineering Log - Excavation Sheet ter
Project No: GEOTSGTE20248AA
Client: TATTERSALL SURVEYORS PTY LTD Date started: 1.6.2007
Principal: Date completed:  1.6.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS ogged by: RJP
Test pit location:  REFER TO FIGURE 1 Checked by: W
aquipment type and model:  4WD Backhoe Pl Crientation: Easting: m R.L. Surface: 3.63
excavation dimensions: 2mlong  0.45m wide Narthing; m datum: AHD
excavation information material substance
g & 25| 5s.
& notes 2|2 material | 2| 6EL structure and
£ 2 8_ b4 " | ow®
3| & 1§- _ sartnples. 2 |£3 582 B ank additional observations
EH o o % tests, etc depth § nE soll type: plasticity or particle characteristics, ‘5" -§ g S kPa
Eliogid| = RL metres}] o | © & colour, secondary and minor companents. Ec|{ oo |8888
T b N TOPSOIL: Sandy GLAY, medium piasicy, M TOPSOIL Reot affected.
@ | 3.5 - grey-brown, sand fine to medium grained.
4 CF | Sandy CLAY: medium plasticity, fight grey-brown >Wp | St
—/ and orange mottled, sand fine 1o medium grained.
0.5 /
— *
o] :
.30 -/
_/ Becoming light grey-light grey-brown and orange
i A motiled.
1.0 /
D / Sand content increasing light grey-brown and orange
125 —/ mottled.
15 A __________________
0 R SP | SAND: fine to medium grained, light grey-brown M
| 2.0 some orange mottled, cemented.
1.5
> SP | SAND: fine to medium grained, white-light w Slow groundwater inflow below
grey-brown. 2.2m. Qrganic odour.
D
Test pit TP41 terminated at 2.5m
Sketch
method support notes, samples, tests classification symbols and consistencyldensity index
N natural exposure S shoring N nil Ug, undisturbed sample 50mm diameter soil description Vs very soft
x existing excavation Ugs undisturbed sample 63mm diameter based on unified classification 8 soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 24 i v vane shear (kPa) St stitf
R ripper lr‘l:n;:glgnce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample o dry H hard
water R refusat M moist Fb friable
..L water level w wet V0L very loose
==~ on date shown Wp  plastic limit kL loose
W, liquid Ernit MD medium dense
P— waterinflow D dense
—al] water outflow vD very dense
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Excavation No.

coffey *

TP42

Engineering Log - Excavation i?;:t;t ve | GEOTSGTE2024844
Client: TATTERSALL SURVEYORS PTYLTD Date started: 1.6.2007

Principal: Date completed.  71.6.2007

Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS ogged by: RJP

Testpitlocation:  REFER TO FIGURE 1 Cheskedby: MY/

equipment type and model:  4WD Backhoe Pit Orientation: Eastng:  m RL Suface:  2.82

excavation dimensions: 2mlong  0.45m wide Norhing:  m dalum: AHD

excavation information material substance
c i
=] [l - X | =8
=1 . a 5
o notes g2 material g‘g % e
B e samples, e | 8- vs| 8= | 8g2 structure and
E @ 18] 5 pes. = [ =38 2| zg| e E additional observations
= = § % tests, elc depth @ a ; soil type: plasticity or particle characteristics, gg g S kPa
E 123 |®| * RL metres] @ | © =& colour, secendary and minor components. £Eo| 0w |8 ga8
I ks N TOPSOIL: Gilly Sandy GLAY, 1ow to rmedium ] TOPSOIL Root affected.
o - plasticity, sand fine to medium grained, dark -
| grey-brown. ]
| 2.5 - —
b Cl | Sandy CLAY: medium plasticity, grey-brown and >Wp St
#/ orange mottled, sand fine to medium grained. -1
0.5_/ ‘ |
C /
| 2.0 / —————— e — — -
! Cl | Sandy CLAY: medium plasticily, grey-grey-brown
—t some orange mottled, sand fine to medium grained, -
1.0 / sand content increasing. 5 |
(. P Z
U SAND: fine to medium grained, white. W Very slow water inflow below 1.1m.
1.5 . . -
Becoming grey-grey-brown, with a trace to some clay.
D
Test pit TP42 terminated at 1.7m
1.0 — —
20 | —
| 0.5 - —
2.5
Sketch
method support notes, samples, tests classification symbols and consistencyfdensity index
N natural exposure $ shoring N nil Uy undisturbed sample 50mm dizmeter soil description Vs very soft
X existing excavation Ues undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample systermn F firm
8 bulldozer blade 34 . v vane shear (kPa) St stiff
R rigper f:ng'iﬁglti"ce Bs bulk sample moisture V5t very stiff
E excavator refusal E enviranmental sample 0 dry H hard
water R refusal M moist Fo friable
water level W wet VL very loose
==~ on date shown Wp  plastic fimit L loose
W, liquid limit MD medium dense
p— water inflow D dense
—l] water outfiow \Y/s] very dense
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Excavation No.

TP43

Engineering Log - Excavation Sheet e
Project No: GEOTSGTE20248AA
Client: TATTERSALL SURVEYORS PTY LTD Date started: 1.6.2007
Principak: Date completed:  1.6.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS ogged by: RJP
Test pit location: ~ REFER TO FIGURE 1 Checked by:
equipment fype and madel:  4WD Backhoe Pit Orientation: Easting: m R.L. Burface: 475
excavation dimensions: 2miong 0.45m wide Northing: m datum: AHD
excavation information material substance
5 = R )
T notes g '% material | £E 22 3 structure and
E = 3_ @ _'l]_..) T o @
E g é _ samples, £ £3 3 2 k] «.Eo?; ank additional observations
® o |a % tests, etc depth @ aE soll type: plasticity or particle characteristics, gg % S kPa
Elqi23 al = RL metres] © | © & coleur, secondary and minor components. Ec| oo 8888
% N SP | SAND: fine to medium grained, grey-brown. M AEOLIAN Roct affected to 0.15m.
| 4.5 .
Becoming light grey-brown. .
S ]
| 4.0 ]
SAND: fine to medium grained, grey-brownand N
orange mottled, trace to some clay.
D
| 3.5 _
SAND: fine to medium grained, Jight grey-brown, ~ i
some weakly cemenied nodules, grey-brown. =
> D | 3.0 W Very slow water inflow below 1.7m. ]
. Test pit TP43 terminated at 1.85m .
20 _
| 2.5 T N
25
Skeich
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shering N nit Ugy undisturbed sample 54mm diameter solt description Vs very soft
X existing excavation Uea undisturbed sample 63mm diameter pased on unified classification s soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 i v vane shear (kPa) St stiff
R ripper e Bs bulk sample moisture VSt very stiff
= excavator M refusal E environmental sample D dry H hard
wafer R refusal [} maist Fb friable
_!_. water fevel W owet VL very loose
== 0n date shown Wp  plastic limit L loase
W, liquid limit MD medium dense
P water inflow D dense
—f water outflow vD very dense
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Excavation No. TP44
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Project Na: GEQTSGTE20248AA
Client: TATTERSALL SURVEYORS PTYLTD Date started: 1.6.2007
Principal: Date completed:  1.6.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS ogged by: RJP
Test pit focation:  REFER TO FIGURE 1 Checked by: ///
equipment type and model:  4WD Backhoe Fit Orientation: Easting: m R.L. Surf'ace: 4.46
excavation dimensions: 2mlong 0.45m wide Nerthing: m datum: AHD
excavation information material substance
8 c 5|58
F notes o | 2 material o |£eB
ol B |e samples % g es| 5|85 structure and
g s el = p : ' £ | E8 2 » -g aa € additional observations
B o § g tests, stc depth g 2 E soil type: plasticity or particle characteristics, g £ g % kPa
Elq.3|®| % RL metres] & | ©& colour, secondary and mincr components. Eo| oo |2888
% N SP | SAND: fine fo medium grained, dark grey-browr. M AEOLIAN Root affected to 0.3m.
a0 Becoming light grey-brown. ]
D
=1 e -
g SAND: fine to medium grained, dark brown, some INDURATED SAND _
@ silt / Silty SAND,
@ ]
=]
2 | 35 |
2 —]
D
| 3.0 .
D Becoming cleaner and less cemented, brown. 7
Test pit TP44 terminated at 1.8m
| 2.5 2.07 |
20| 25 ,
Sketch
method support notes, samples, tests classification symbols and conslstency/density index
N natural exposure § shoring N nil Ugy undisturbed sample 50mm diameter soil description V8 very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified ciassification ] soft
BH backhoe bucket penetration D disturbed sample sysiem F firm
B buldozer blade 1234 . A vane shear {(kPa) St stiff
R ripper P:nrg?ﬁ:‘,ince Bs buik sample moisture V5t very stiff
E excavator refusal E environmental sample 8] dry H hard
water R refusal M moist Fb friable
l water level W wet VL very lcose
— on date shown Wp  plastic imit L loose
W, figuid limit MD medium dense
P water inflow D dense
—] water outflow vD very dense
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geotechnics

Borehole No. BH45
Engineering Log - Borehol -y s
ngineering Log - borenole Project No: GEOTSGTE20248AA
Ciient: TATTERSALL SURVEYORS PTYLTD Date started: 5.6.2007
Principal: Date completed:  5.6.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS ogged by: RJP
Borehole Location: REFER TO FIGURE 1 Checkedby:
drill maodel and mounting: Easting: slope: -90° R.L. Surface: 320
hole diameter: mm Northing bearing: datum: AHD
drilling information material substance
= 1
o = wx 1, 0o
= notes . @ =
2 samples 2 % material - §g %‘ z % structure and
- R pies, o | 8. 25| 8218 e additional observations
9 S gl 5 tests, etc = =8 % E=: 3 £
i o el 5 depth § 2 g soil type: plasticity or particle characteristics, G5 S5 kPa
15 123 |B| % RL |metred & | ©® colour, secondary and minor components. Eo| oo 8888
% c 3 5P | SAND fine to medium grained, grey-brown. M D AEOLIAN SAND
SPT 5 Becoming light grey-brown.
257 [
N*=12
L 3
4
SPT W
568
N*=14
Becoming dark grey-brown.
i D
s36bq Lt SP | BAND finc to Coarse grained, dark brown, frace of I
N*=36 gravei fine grained and silt.
| -2
SPT With a trace fine grained gravel. 20 blows for 100mm penetration.
9,21,20
N*=41
| -3
SPT Becoming fine to medium grained, light brown and 21 blows for 100mm penetraticn. |
8,18,21 |4 brown.
N*=39
| 8
method support notes, samples, tests classification symbols and consk y/density index
AS auger serewing” M mud N nil Ugy undisturbed sample S0mm diameter soil description V3 very soft
AD auger drilling* C casing Ug undisturbed sample §3mm diameter based on unified classification S soft
RR rolferftricong penetration D disturbed sample system F firm
w washbore 1234 . N standard penetration tesl (SPT) St Stiff
cT cable tool I :':ngﬁglé"w N* SPT - sample recovered moisture VSt very stiff
HA hand auger I refusal Nc SPT with solid cone ) dry H hard
oT digtube water A vane shear (kPa) M moist Fb friable
B blank tit l 1071/98 water level P pressuremeter w wet VL very loose
v Vbt —— on date shown Bs bulk sample Wp  plasticlimit L locse
T TC bit £ environmental sample W, liquid limit MO medium dense
*bit shown by Suffix P— water inflow R refusal D dense
eg. ADT —af water outflow vD very dense
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Barehole No. BH45
E . . L B h I Sheet 2.0f 2
ngineering Log - sorenole Project No: GEOTSGTE20248AA
Client: TATTERSALL SURVEYORS PTYLTD Date started: 5.6.2007
Principal: Date completed:  5.6.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS. ogged by: RJP
Borehole Location: REFER TO FIGURE 1 Checked by: ﬁ/ﬁ/
diill mode! and mounting: Easting: slope: -80° R.L. Surface: 3.20
hole diameter: mm Narthing bearing: datum: AHD
drilling information material substance
= i
=1 = ~x ! g
= notes o . 0 | DS
% samples, g E material > §E § %% _structure and
o T |- tests. oto g igs S84z &8€ additional ohservations
£1 8 |E| 5 : £ i5a S . . ES | 38| kpa
© gl depth] & o E soil type: plasticity or particle characteristics, S| 55
E 123 |®] 3 RL metred © { o @ colour, secondary and minor components. Eo| oo |8 588
LII- C SP [ SAND: fine to coarse grained, dark brown, trace of ' D
-5 gravel fine grained and siit. {continued) -1
SPT -
5,13,17 _
N*=30
| -6 i
SPT 7
16145 [ -]
N*=21 - _
| Borehole BH45 terminated at 10.45m n
11 _]
| -8 - ]
Y ] 4
& -1 =
©
o - .
g 12
X — J—
8
= |- P —
=
@ —
o .
(=%
o | _
=
(6] _ -
13 ] |
-10 __ ]
14 | _
-1% _| .
18 | —
-12 ] .
16
method support notes, samples, tests classification symbels and consistency/density index
AS auger screwing* M mud N nil Usy undisturbed sample 50mm diameter seil description Vs very soft
AD auger drling” C casing Ugs undisturbed sampls 63mm diametsr based on unified classification S soft
RR rollerfiricone penetration o disturbed sample system F firm
w washbora 1234 ) N standard penetration test (SPT} St shiff
cT cabie ool [ e o stance N SPT - sample recoverad moisture VS very stif
HA hand auger M refusal MNc SPT with solid cone o dry H harg
DT diatube water v vane shear (kPa) M moist Fb friable
B Blank bit 1071/98 waler level P pressuremeter W wet VL very loose
v W bit — 0On date shown 8s bulk sample Wp  plastic limit L loose
T TC bit ) E environmental sample W, liquid limit MO medium dense
*bit shown by suffix P water infiow R refusat D dense
2.0 ADT — waler outfiow ] very dense
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Borehole No. BH46
E = . L B h I Sheet 1 of 1
ngineering Log - borenole ProjectNo:____ GEOTSGTE20248AA
Client: TATTERSALL SURVEYORS PTY LTD Date started: 6.6.2007
Principal: Date completed:  6.6.2007
Project: RIVERSIDE ESTATE PROJECT APPLICATION, TEA GARDENS_ ogged by: RJP
Borehole Location: REFER TO FIGURE 1 Checked by: %/’
drill model and mounting: Easting: slope: -90° R.L. Surface: 1.07
hole diameter; mm Northing bearing: datum: AHD
drilling information material substance
= [
o [=4 X |0
=1 notes . = @ [T
2 samples g "_‘3 material cl 22| 322 structure and
=| B ¢ ples, o | 8_ g1 g5 |ggg additional observations
2 5 gl g tests, etc = =2 25 % =
E = el 5 depth o oE soll type: plasticity or particle characterstics, SE| 5% kPa
Elias|3| & RL |metre & | © & eolour, secondary and minor components, £3| 85 33888
L [ = TOPSOIL: Sandy GLAY | Clayey GAND, Iow M TOPSOIL
- plasticity, dark grey, sand fine to medium grained,
N some silt.
SAND: fine to medium grained, grey-brown. L A I
X W
SPT 10 Becoming light grey-brown.
322
N*=
| -1
SPT SAND: fine to medium grained, dark brown, frace VD
7,214 silt.
N*=26
| -2
spT 2 SAND: fine to medium grained, some clay, brown
516,23 and dark brown, trace fine grained gravel.
N*=3%
| -4
SPT SAND: fine To medium grained, Tight brown.
2,918
N*=27
-5
SPT |6 Becoring fine to coarse grained, trace fine grained
3,10,18 gravel, light grey-brown.
N*=28
B Borehole BH46 terminated at 7.45m
8
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing® M imud N il Ug, undisturbed sample 50mim diameter soil description Ve very soft
AD auger drilling* C casing Ugy undisturbed sample 63mm diameter based on unified classification S soft
RR rollerftricone penetration D disturbed sample systemn F firm
W washbare 1234 . N standard penetration test (SPT} St shiff
cT cable tool gt e SPT - sample recovered moisture Vst very stiff
HA hand auger refusal Ne SPT with solid cone ] dry H hard
DT diatube water v vane shear (kPa) M moist Fo friable
B blank bit J_ 10/1/98 water level P pressuremeter W wet VL very loose
A\ V it — on date shown Bs tulk sample Wp  plastic limit L loose
T TC bit E environmental sample W, liquid fimit MD medium dense
*bit shown by suftix — water inflow R refusal D dense
eg. AGT —f water cutflow VD very dense




Appendix B

Results of Laboratory Testing



ALS Enuironmental

CERTIFICATE OF ANALYSIS

Client : COFFEY GEOTECHNICS Laboratory : Envirenmental Divislon Brisbane Page < 1cf10
Contact | MR ROB PEARCE Contact  Tim Kilmlstor Work Order ‘ EBO704186
Address 713 MANGROVE ROAD SANDGATE NSW Address )

. 32 Shand Street Stafford QLD Australia 4053
AUSTRALIA 2304

E-mail ! robert_pearce@coffey.com.au E-mail . Services.Brishane@alsenviro.com
Telephone ! 49678377 Telephone ! E1-T-3243 T222
Facsimite . 49675402 Facsimifle T 61-7-3243 7259
Profect " GECTSGTE 20248AA Quote number > ENIOOTI07 Date received D17 Apr 2007
Crder number ;2524 Date issued ! B May 2007
C-0-C nurnber D 0361.0362 No. of samples - Received D18
Ske .« Not provided - Analysed D18
ALSE - Excellence in Analytical Testing
NATA Accredited Laboratory This document has been electronically signed by those names that appear on this report and are the authorised signatories. Electronlc
A 425 signing has baen carried out in compliance with procedures specified in 21 CFR Part 11.
This document is issued in Signatory Posttion Department
NATA accordancs with NATA'S Lea-Ellan Catt Laboratory Technician - Acid Sulphate Inorganics - NATA 825 (818 « Brisbane)
v acereditation requirements. Sofls
Accredited for compliance with
Mﬂﬁ ISCHEC 170285,




Page Number r2of 10

Client : COFFEY GEOTECHNICS
Work Crder ! EBO704186
Comments

This report for the ALSE reference EBO704186 supersedes any previous reports with this reference. Results apply to the samples as submitted, All pages of this report have been checked and
approved for release.

This report contains the following Information:

*  Analytical Results for Samples Submittad
*  Surrogate Recovery Data

The analytical procedures used by ALS Environmental have been developed from established intemationally-recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In
house develeped procadures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analyticat procedures employed for
results reported herein, Reference methods from which ALSE methods are based are provided in parenthesis.

When maisture determination has been performed, results are reparted on a dry weight basis. When a reparted 'less thar? result is higher than the LOR, this may be due to primary sample
exiractsidigestion dilution andor insuffient sample amount for analysis. Surrogate Recovery Limits are static and based on USEPA SW846 or ALS-QWI/EN3S {in the absence of specified USERA
limits). Where LOR of reported result differ from standard LOR, this may be due fo high moisture, reduced sample amaunt or matrix interference. When date(s) andfor Ume(s} are shown bracketed,

lhese have been assumed by the laboratory for process purposes. Abbreviations: CAS number = Chemical Abstract Services number, LOR = Limit of Reporling. * Indicates failed Surrogate
Recoveries,

Specific comments for Work Qrder EBOT04486
Liming rate is calculated and reported on a dry weighl basis assuming use of fine agricultural lime (CaC03) and using a safety factor of 1.5 o allow for nan-hemogengous mixing and poor reactivity

of lime. Conversion to liming rate in kg/m3 = kgt x wet bulk density in Um3.
Excess ANG not required because pH OX less than 6.5,




Page Number ! 3ot10
Client | COFFEY GEQTECHNICS A LS
Work Order . EBO704186 ALK Ewnodl oot st ol
; ClientSampleiD: [~ BH360,51.0 = - ..{. BH363:6 BH37.5.0:6,5 . ‘BH37:8.5.7.0
Anafyﬂca’ RGSUHS Sample Malrix Type f Description SQI. I SOlL o SOIL o a J0IL
Sample Date / Time : +1 Apr 2007 11 Apr 2007 11 Apr 2007 11 Apr 2007 11 Apr 2007
15:00 15:00 15:00 15:00 15:00
Laboratory Sample iD ;
Analyte CAS numiber LOR Units EB0T04186-001 EBO704186.002 EBO704186-003 EB0704186-004 EBOT04186-005

EAQ:’:?-&:__FH_Measurements ] " ] R N R A P T AT
pH K1 (234) 0.1 pH Unit 4.6 .
pH OX (236} 0.1 pH Unit 4.2 3.8
EA029-81 Acidity Trail : - R
Titratable Actual Acidity (23F) 2 mole H+ /1t 26 1
Thratable Peroxide Acidily {23G) 2 moleb+/t 28 13 120 11§ 137
Titratable Sulfidic Acidity (2aH} 3 mole B+ 74 P 8 83 77 29
sulfidic - Tilratable Actual Acility 0.02 % pyrite 3 0.04 =0.02 0.06 0.06 ¢.17
{5-23F} :
sulfidic « Tilratable Peroxide Acidity 0,02 % pyrite S .04 0.03 019 4,19 g.22
{s-23G}
sulfidic - Titratable Suifigic Acidity 0.02 % pyhte 5 <(.02 =0,02 .13 01z 0,05
{s-23H)

EA028.C: Sulfur Trai} - T
KCl Exractable Sulfur (23Ce) Q.02 %5 <0.02 <0.02 <0.02
Peroxide Sulfur (230e) 0.02 %8 <002 0.09 0.19 0.04
Peroxide Oxidisable Sulfur (238) 002 %S 0,02 0.09 010 0.04
acidity - Peroxide Cxidisable Sulfur 10 mole H+/t <10 56 63 25
(a-23E)

EAD29-D: Calcium Values - R

TKC Extractabie Galcium (23vh) 0.02 % Ca T 0.02 <0.02 <0.02 <0,02
Peroxide Caleium {23Wh) 002 % Ca <0.02 «0.02 =0,02 <0.02
Acid Reacted Calgium {231} Q.02 % Ca <002 =0.02 <0.02 <0,02
acidily - Acid Reacted Caleium (a-23X) 10 maole M+ 4t <10 <10 <{f <10
sulfidie - Acid Reastad Calcium (5+23X) 002 %5 <0,02 <0,02 0,02 =0.02
£4028-E: Magnesium Values ’ ’ T S
KC| Extractable Magnesium (23Sm} 0.02 % Mg 0,02 T <0.02
Peroxide Magrasium (23Tm) 0.02 % Mg <002 <{0.02 =002 0.04
Acid Reacted Magnesium {230)] 0.02 % Mg <0,02 (.02 <0.02 <0.02
acidity - Acld Reacted Magnesium 10 male H¥ 71 <10 <10 <10 <10
{a-23L)}
sulfidic - Acid Reacted Magnesium 002 %S <0.02 <002 <0.02 (.02 <(0,02
[g-22U)

EA029.G: Retained Acidlty .

Net Acid Solubie Suifur (20Je) .02 % 5 — — = 0.03
acidily - Nat Acid Soluble Sulfur {a-204) 10 mole H+/1t — — -—_ — 14
sulfidic - Net Acid Soluble Sulfur 0.02 % pyrile S — J— J— — 0,02
{5-20J}

HCi Extractable Sulfur {208e) 0.02 %S e — —_— . 0.03

A Compoadt Brothars Limked Campany




Page Number

4 of10
Client ! COFFEY GEOTECHNICS A LS
Worl Order . EBOTO4186
i Glient Sample 1D . BH360.51.0 - CUBHIESEA0 [ BHIESD --BH3T.6.57.0 = -k
Analytica:' RQSU”S Sample Matrix Type / Description : SOIL S0IL S0IL SOIL SOl
Sample Date / Tims ; 11 Apr 2007 11 Apr 2007 11 Apr 2007 11 Apr 2007 11 Apr 2007
1500 15:00 15:00 1500 15:00
Laboratory Sample 10 :
Analyte CAS number LOR Units EB0704186-001 EBO0704186-002 EBO704186-003 EB0704186-004 EBD7(4186-005
ANC Finengss Factor N ¥ - 15 1.5
Net Agidity {sulfur units) Q.02 %8 0.04 <0.02 0,15 017 Q.24
Wet Acidily {acidity units} 10 mole M+ /t 28 1" 23 104 147
Lirning Rate 1 kg CaGOSRt 2 T 7 2 T

A Compbed Srathiers Linvled Company




Page Mumber D5of10
Client ! COFFEY GEOTECHNICS ALS
Work Order . BRO704186 Al Enudrorm arskal
. Cllent Sampls i : BH3SE57.0 |- TPISA0AA - |- .- TP331.04 TRRLAEA T T TR
Anafy tical Results Sample Malrix Type f Bescription : 50iIl. SOIL ©oso Coson
Sample Date / Time : 11 Apr 2007 5 Apr 2007 5 Apr 2007 5 Apr 2007 5 Apr 2007
15:00 15:00 15:00 15:00 15:00
Laboratery Sample I :
Analyts CAS nuinber LOR Units EBO704186-008 EBO7041856-007 EBD704186-008 EBOT04186-009 EBOT04188-010
_EAQ29-A: pH Measurements i S LR T o '
pH KCI (23A) 0.1 pHUnt [ 5.2 5.7 5.0
pH DX (23B) 0.1 pHUnit 4.2 3.0 2.8
EAD29-B: Acidity Trail o :
Titratable Aclual Acidity (23F) 2 moleH+/t i 2 7
Tiratable Peroxide Acldily (235} 2 mole H+{1t 17 42 55
Titratable Sulfidic Acidity {23H} 2 moleH+{t & 40 47
sulfidic - Titratable Actual Acidity 0.02 % pyrite S <0.02 0,02 <0.02 <0,02 {102
{s-23F)
sulfidic - Titralable Peroxide Acidily 0.02 % pyrite § 0.03 0.18 0.07 0.09 0.00
[$-23G)
sullidic - Tikatable Suifidic Acidity 0.02 % pyrite S <002 13 008 0.08 0.07
{5-23H)
EAD2Z9-C: Sulfur Trail ST e SR
KCl Extractable Sulfur (23Ce) 0.02 %8 <0,02 0.04 <0,02 <002
Paroxide Sulfur {230e) 0,02 %5 <0.02 0.21 0.12 .12 0.08
Peroxide Oxidisable Sulfur {23E} 0.02 %S «0.02 Q.16 012 012 0.08
acidity - Peroxide Oxidisahle Sulfur 10 mole H+ it <10 102 T 76 47
{a-23E)
EA029-D: Calcium Values o T RS
KCI Extractable Calcium (23Vh) 002 %Ca <002 <0.02 ' <0.02 <5.02 <0.02
Peroxide Calcium {23Wh) 002 % Ca 20,02 (.02 =0.02 «<0.02 Q.02
Acid Reacted Calcium (23X} Q.02 % Ca =0,02 =0.02 <0.02 =0.02 «0.02
acidily - Acld Reacted Calcium {2-23X) 10 mole H+ 4t =10 <10 =10 =10 <40
sulfidic - Acid Reacted Calcium {s-23X} 0.02 %S <0.02 <0.02 =0.02 =0.02 <02
EAD29-E: Magnesium Values T e ;
KCI Exiractable Magnesium (235m) 032 % Mg =0.02 0,02 0,02 <0,02 =0,02
Peroxide Magnresium (23Tm) 0.02 % Mg (.02 0.03 0.02 <0,02 <0,02
Acid Reacted Magnesium (23U) 0.02 % Ma 0,02 <002 0.02 <0.02 =002
acidily - Acid Reacted Magnesium 10 mole H+ 1t <10 <10 18 <10 <10
{a-23L0)
sulfidic - Acid Reacted Magnesium 002 %S <002 Q.02 003 <002 <302
(5-23U0}
[EAD28-H: Acid Base Accounting A
ANC Fineness Factor 0.5 1.5 1.5
Net Acidily {sulfur unils) 002 %S <0.02 0.19 012 013 0.09
Net Acidity {(acidily units} 10 mole M+ /1 11 17 77 84 1)
Liming Rats 1 kg CaCO3f < g 1 i1 4

A Camphed Brodhary Limbed Company




Page Number ;8 of10
Client . COFFEY GEOTECHNICS A LS
Work Order . EBO704186 A]___s Enuirorm mﬂ:!
; Client Sample {D: TPZB 0;6-0.7 T TG AEE TR25 1,920 | o TPR0.E
Anafy tical Results Sample Matrix Type ¢ Descriplion : SOIL ' SOIL, SOIL Tsoll
Sample Date / Time : 5 Apr 2007 § Apr 2007 § Apr 2007 5 Apr 2007 5 Apr 2007
15:00 15:00 15:00 15:00 15:00
Laboratory Sample ID :
Analyto CAS number LOR Units EB0704186-011 EBOT04486-012 EBO704186.013 EBO704186-014 EBO704186-015
EA029-A: pH Measurements ST o T T e T e TR T
pHKGI {288y = 70,4 pH Unit 44 54 4.3
ph OX (238} 0.1 pH Unit 3.1 3.3 2.2
EAQ28-B: Acidity Trail . .
Titratahle Actual Acidity (23F} 2 mole H+ 7t 53 a6
Titratable Paroxide Acidity {236) 2 maie H+ /i 94 187 53
Thratable Sulfidic Acidily (23H} 2 mole H+/t 40 169 8
sulfldic - Tilratable Actual Acidity 0.02 % pyite S 0.08 0.03 <0.02 0.07 0.08
{8-73F}
sulfidic - Tilratable Peroxide Acidity 0.02 % pyrite S 0.15 0,05 0.32 0,08 0.18
{5-23G)
sulfidic « Tilratable Sulfidic Acidity 0.02 % pyrite 5 Q.06 <0.02 0.30 <0.02 0.08
(s-23H)
EA029-C: Sulfur Trail
KCl Extractable Sulfur (23Ce) 002 %S <0.02 <0.02 <.02 =<0.02
Peroxide Sullur (230e) 0.02 %5 <002 =0, 02 <002 0,05 Q.02
Peroxide Oxidisable Sulfur {23E) Q.02 % 5 =0,02 <0.02 <0,02 0.05 0.02
acidily - Peroxide Oxidisable Sulfur 10 mole H+/t <10 <10 =10 a0 12
{a-23E}
EAD28.D: Calcium Yalues T R
"KCI Extractable Calcium (23vh) 002 % Ca <002 <0.62 <0.02 <00z <0.08
Peroxide Caicium {23Wh} D02 % Ca =002 <0.02 <002 <0.02 0,02
Acid Reacted Galcium (23X) 002 % Ca <0,02 <002 <02 <0.02 <0.02
acidity - Acid Reacted Caleium (a-23X) 10 mole H+ 7t <10 <{0 <iQ <0 <i0
sulfidic - Acid Reacted Calcium {8-23X) 002 %8 <002 <0.02 =0.02 <9.02
EA029-E: Magnesium Values B AR L
KCI Exlractable Magnesium {238m) 0.02 % Mg <0.02 <0,02 0.02
Peroxide Magnesium (23Tm) Q.02 % Mg <0.02 <0.02 <0.02 <0.02 0.02
Acid Reacted Magnesium {23U)) 0.02 % Mg <0.02 <0.02 <0,02 <0.02 <0,02
acidity « Acid Reacted Magnesium 10 moie H+ /1t <10 <1 =10 <10 <10
{a-23L0)
sulfidic « Acld Reacted Magnesium 002 %S <0.02 <0,02 <0.02 <0.02 <0,02
{5-231)
£A029-G: Retained Acidity : S o
“Net Acid Bolubie Suliur (20Je) 002 %8 <0,02 — o <0.02 —
acidity - Met Acid Salubie Sulfur {a-20J) 10 mole H+ 1t <10 —— —_ <10 faad
sulfidic - Net Acid Soluble Sulfur 0.02 % pyrite S <0.02 e —_— <0,02 L
{s-20J}
MGl Extractable Sulfur (208e) 002 %3 <502 — — <0,02 —

A Compball Brathare Limibed Coorpany




Page Number P 1Tof10
Client ! GOFFEY GEOTECHNICS A LS
Work QOrder . EBOT04186 ALY Eviulronan erebad
. Cilant Sample ID - TP28 0:6.0.7 T TP2BLSIET S A TRP28 1,820 TOTPAY B
Analytical Resuits Sampie Matrix Type / Desoription : SOIL 80! SOIL SOIL "SIl
Sample Date / Time : 5 Apr 2007 5 Apr 2007 & Apr 2007 5 Apr 2007 £ Apr 2047
15:00 15:00 15:00 16:00 16:00
lLabpratory Sample D
Analyte CAS number LOR Units EEOT04186-011 EEO704186-012 EB0704186-013 EB0704186-014 EB0704186-015
EA029.H: Acid Base Accounting o - S e
ANC Fineness Factar 0.5 1,5 1.5 1.5
Met Acidity {sulfur units) 002 %S .08 0.02 <(.02 012 0.08
Net Acidily (acidily units} 10 mole H+/t 53 21 <10 76 49
Liming Rate 1 ky CaCO3M 4 2 <4 3 4

A Campb e Brothers Limbad Company
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Clignt ! COFFEY GEOTECHKNICS ALS
Work Order . EBOT704186 ALS il rorm mrkal
: Client Sample 1D : “TP14 0.6-0.7 TR S e UBM3T2.0-25 7 L
Analytical Results Sample Matrix Type / Description ; SOlL SOIL solL
Sample Date / Tima : § Apr 2007 & Apr 2007 {5 Apr 2007 ) {5 Apra007}
15:00 15:00 (15:00) (15:00})
Laboratory Sample 1D :

Analyte CAS numbar LOR Units EBO704186.016 EBO704186-017 EBO704186-018 EBOT04186-018

EAD28-A: pH Measurements ) L ; L AR o
ARG Ga T e e i = 56

pH OX (23B) pH Unit 41 3.2

EA029.8: Acidity Trail e

Tilratable Aclual Acidity (23F) 2 mole H+ /1t 10 24

Titratable Peroxide Acldity (236G} 2 mole H+/t 22 102

Tilratable Sulfidic Acidily (23H) 2 mole H+ 1t <2 78

sulfidic - Titratable Actual Acidity 0.02 % pyrite S 0.11 0.02 0.02 0.04

{s-23F)

sulfidic « Titratable Peroxide Acidity 0.02 % pyrite 8 0,04 0.02 0,18 0.16

{5-23G)

sutidic - Titratable Sulfidic Acidity Q.02 % pyrite § <{.02 <0.02 014 012

{5-23H)

EAD29-C: Sulfur Trail i e nn s

KCI Extractable Sulfur {230e) 0.02 %S 0.04 <0.02 ' <0.02

Feroxide Sulfur {230e) 0.02 %8 0.08 <0.02 <).02 0.03

Peroxide Oxidisable Sulfur (23E) Q.02 %S <002 <002 0,02 .03

acidity - Peroxide Oxidisable Sulfur 10 mole H+ 7t 10 <10 <10 21

{a-23E)

EAG28.D: Calcium Yalues T - R ’ -

KCI Extractable Calcium (23Vh) CngR %oa T <002 <0.02 <0.02 <0.02 Tt

Peroxtde Caleium (23Wh) 0.02 % Ca <0.02 <0.02 <0,02 <0.02

Acid Reacled Caleium (23X} 0.02 % Ca <0.02 =0.02 =0.02 =0,02

acidity - Acid Reacled Galcium (a-23%) 10 mole H+/t <10 =10 <10 <10

sulfidic - Acid Reacted Calcium (5-20X) 0.02 %S <0.02 <0,02 <0,02 <002

EAD29-E: Magnesium Values T T T e

KCI Extractable Magnesium [235m) 0.02 % Mg 0,08 w02 <0.02 1 <002

Peroxide Magnesium {23Tm) 0.02 % My 0,09 <0,02 <0.02 =0.02

Acid Reacted Magnesium {23U) 0.02 % Mg =0,02 <002 <002 <{.02

acidily - Acld Reagted Magnesium 10 moleH+/t 12 <10 <10 <10

{a-23U)

sulfidic - Acid Reacted Magnesium 002 %5 <0,02 =0,02 <0,02 <0.02

{5-23U)

EA029-G: Retained Acidity

Net Agid Scluble Sulfur (20Je) o RN I . =53 — — =

atidity - Net Acid Soiuble Sulfur {a-20J) 10 mole H+ /1t =10 — —_ —_

sulfidic - Met Acid Soluble Suifur 0.02 % pyrite 8 <002 —_ —_ e

{5+204)

HCI Exiractable Sulfur {20Ba) 0.02 %8S 0.05 —_ —_ —_

A Compboll Sroinars Limtad Company
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Client . COFFEY GEQTECHNICS
Work Order | EBO704186
: Client Sample iD : TP14 0.6-0.7 TP 2,042 CUBHITOSD T BHIT 20425
Aﬂ a‘yﬂlca}I RGS ults Sample Matrix Type / Descriplion © SQiL SOIL S0OIL SQIL
Sample Date/ Time : & Apr 2007 S Apr 2007 { & Apr 2007 ) {5 Apr 2007 )
15:00 15:00 {15:00) {15:00}
Labaratory Sample 10 :
Analyta CAS number LoR Units EB0O704186-016 EBQ704186-017 EB0704186-018 EB0704186-019
EADZ9-H: Acid Base Accounting . } N . SIS i i '
ANC Fineness Factor 05 15 15 15 1%
Met Acidity [suffur units) 002 %S 014 0.02 0.02 0.07
Nel Acidity (acidity units} 10 mole H+/t 84 16 14 44
Liming Rale 1 ky CaCO3#t [ 1 1 3

A Campbell Brolre Limited Campary
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Chient . COFFEY GEQTECHNICS
Work Order . EBO704186

Surrogate Control Limits

# No surrogates present on this report.

Rapor vartion | COARA 3ok

A Camphek Brathers Limied Compeny




coffey

geotechnics

SPECIALISTS MANAGING THE EARTH

acid sulfate soil screening test

job no:

GEQTSGTEZ20248AA,
sheet 7 of T

2, Strong Odour:

office: Newcastle (LABTSGTEQQ173AA)
client; TATTERSAL SURVEYORS date: 12/04/07
principal: testlocaton:  Newcastle
project: RIVERSIDE ESTATE PROJECT APPLICATION tested by: NH/GR
location: TEA GARDENS checked by:
date samples recoverad. pH meter usedfserial Horiba date of calibration:
hydrogen peroxide pH prior to use:  5.46 hydrogen peroxide temperature pricr to use;  22.3
pHrox
p_Hp oxidation in 30% hydrogen peroxide}_ _
|5°T:1?$?1 d?"g;h {mih[)} soil description F:;;Islt:‘l |l:: time | pH |temp | Effervescence | o (?hoa:z;; rH Change -
water |{mins)| rox | (°C) |(see note betow) | C9U" | during | (ie pHr-pHrox) Additionai comments
reaction
TP3 | T.0-11 Sand/ Clay 5,60 10 | 3.85 | 25 b Y N 175
TP27 | 1.1-1.2 Sand 4.47 10 | 335 | 25 a N N 142
TP28 | 0.6-0.7 Sand / Clay 4.95 10 | 355 | 25 b Y N 1.4
TP22 | 1.8-1.9 Sand 5.59 10 | 468 | 25 a N N 0.91
TP6 | 1.5-1.6 Sand 4.71 10 | 260 | 25 a N N 2.1
TP | 1.9-2.0 Sand 5,25 10 | 415 | 25 a N N 11
TP24 | 0.5-0.6 Clay / Sand 5,03 10 | 363 | 24 a N N 1.4
TP24 | 1.0-1.1 Sand 511 10 | 3.88 | 24 a N N 128
TP24 | 1.9-2.0 Sand 556 | 10 | 524 | 24 a N N 0.32
NOTES: 1. _Observed Reaction: a. No visible effervescenceb. Slight to moderate effervescence c. Vigorous effervescent reaction




coffey‘ geotechnics e
SPECIALISTS MANAGING THE EARTH LABTSGTEOQ173AA
sheet T of 1

acid sulfate soil screening test office:  Newcastle

client: TATTERSAL SURVEYORS date: 13/04/07

principal: testiocation:  Newcastfe

project: RIVERSIDE ESTATE PROJECT APPLICATION tested by: NH

location: Tea Gardens checked by:

date samples recovered: pH meter usedfserial Horiba date of calibration:

hydrogen peroxide pH prior to use:  5.46 hydrogen peroxide temperature prior to use:  22.3

o TR eHrox
P‘HF oxidation in 30% hydrogen peroxide)
Iso?:r:t?;?! dflﬁt]h (mi;D) soil description I{::i{s-;llri]lI:-J:t:is time | pH |temp | Effervescence Odo ((:;t?a:ﬂ;; pH Change "
water |(mins)| rox | (°C) | (see note below) | O9°% | during | (ie pHe-pHzox) Additional comments
reaction’

TP18 | 0-6-0.7 Sand 4.81 10 | 417 | 23 A N N 0.64

TP1g | 1.6-1.9 Sand §.27 10 | 445 | 28 A N N 0.82

TPe | 0.6-0.7 Sitty Sand 4.76 10 415 | 22 A N N 0.61

TP | 1.0-1.7 Sand 4.80 10 | 415 | 22 A N N 0.68

TP4 | 0.5-0.6 Clay 5.62 10 | 413 | 23 A Y N 1.49

TPty | 1112 Sand 5.46 10 | 521 | 23 A N N 0.25

P11 | 1.0-11 Sand 5.7¢ 10 | 537 24 A N N 0.33

TP22 | 0.50.6 Sitty Sand 583 | 10 | 540 | 24 b N N 0.43
NOTES: 1._Observed Reaction: a. No visible effervescenceb. Slight to moderate effervescence ¢. Vigorous effervescent reaction

2. Strong Odour;




Coffey " geotechnics oo ner
SPECIALISTS MANAGING THE EARTH LABTSGTEQO173AA
sheet 7 of 7

acid sulfate soil screening test office:  Newcastie

client; TATTERSAL SURVEYORS date: 12/04/07

principal: test location:  Newcastle

project: RIVERSIDE ESTATE PROJECT APPLICATION tested by: NH

location: TEA GARDENS checked by:

date samples recovered:  10-04-07 pH meier used/serial Horiba date of calibraion:

hydrogen peroxide pt prior to use:  5.46 hydrogen peroxide temperature prior to use:  22.3

rHeox
rHr {oxidation in 30% hydrogen peroxide)
|iir:t?:>?‘l dg"ﬁ;h (milr_iD) soil description F:ilfslt?"lds time | pH |temp | Effervescence Oci c?t:::;tra pH Change .
water |(mins}| rox | {°C) | {see note below) our during {ie pHE-pHrox) Additional comments
reaction

TP12 | 0.6-0.7 Sand 5.99 10 | 308 | 22 N N 2.01

TPt2 | 1112 Sand 5.66 10 | 413 | 22 N N 1.53

P12 | 1920 Sand 6.44 10 | 471 | % N N 1.73

P13 | 1112 Sand 5.30 10 | 428 | 23 N N 1.02

TPi4 | 0607 Clay 5.20 10 | 326 | 23 N N 1.94

TP14 | 1-7-1.8 Clay 4.89 10 | 342 23 N N 147

TP15 | 1.9-1.2 Sand 4.84 10 | 385 | 23 N N 0.99

TP34 | 1.920 Sand 6.33 10 | 545 | 28 N N 0.88

TP31 | 0.6-0.7 Sand 6.56 10 | 480 | 23 N N 1.78

TR30 | 0.6-0.7 Sand 6.00 10 | 490 | 23 N N 1.1

TP32 | 1617 Sand 6.40 10 | 143 | 30 Y N 497
NOTES: 1. Observed Reaction: a. No visible effervescenceb. Slight to moderate effervescence ¢. Vigorous effervescent reaction

2. Strong Odour:




coffey

geotechnics

SPECIALISTS MANAGING THE EARTH

acid sulfate soil screening test

job no:

LABTSGTEOO173AA
sheet 1 of 1

2, Streng Odour;

office: Newcastle

client: TATTERSAL SURVEYCRS date: 12/04/07

principat: test location:  Newcastle

project: RIVERSIDE ESTATE PROJECT APPLICATION tested by: NH

location: TEA GARDENS checked by:

date samples recovered: 10-04-07 pH meter used/serial Horiba date of calibration:

hydrogen peroxide pH prior to use: 5.46 hydrogen peroxide temperature prior to use: 22,3

pHeox i
p_HF oxidation ln _30% hydrogen peroxide)
Iz?:r:tri)cl)?l dfn?l;h {mi’l:!D} soil description F:ii;lslt?l lz;d5 time | pH | temp Eﬁewescénce 0d fl"l;:ﬁ;; #H Change -
water [{mins)| rox { (°C) | (see note below) our duripg (ie pHF-pHFox) Additional comments
reaction

P31 | 10~ 11 Sand 6.00 10 | 363 | 24 A N N 2.37

TP34 | 0.55-0.65 Sand 6.76 10 | 451 | 25 B Yes N 2.25

TP32 | 0.7-038 Sand 5.20 10 | 391 | 24 8 N N 1.29

TR33 | 1112 Sand 634 | 10 | 145 | 30 B Yes N 4.89

TP34 1.0~ 1.1 Sand 6,35 436 | 33 B Yes Yes 4.99 Lighter in peroxide

TP30 | 1.5-16 Sand 5.25 10 | 281 | 25 b Yes N 2.44
NOTES: i. Dbserved Reaction: a. No visible effervescenceb. Slight to moderate effervescence ¢. Vigorous effervescent reaction




e b . job no:
Coﬁey geotechnics
SPECIALISTS MANAGING THE EARTH LABTSGTEOO173AA
sheet 7 of 1
acid sulfate soil screening test office:  Newcaste
client: TATTERSAL SURVEYORS date: 13/04/07
principal; testlocation;  Newcastle
project: RIVERSIDE ESTATE PROJECT APPLICATION tested by NH
location: TEA GARDENS checked by:
date samples recoversd:  10-04-07 pH meter usediserial Horiba date of calibration:
hydrogen peroxide pH prior to use:  5.49 hydrogen peroxide temperature prior to use;  22.0
sHeox®
pHr oxidation in 30% hydrogen peroxide)
sample | depth RL. \ . pHin 1:5 Colour :
- Id 1 A
tocation| {m}  |(mAHDj)| SN 9eSETPUON | yictited | time pH | temp | Effervescence | | change pH Change Additional comments
water  [(mins)[ rox | (°C) [ {(see note below} | during {ie pHr-pHrox)
reaction :
P4 2.0-2.1 Sand 575 10 | 1.65 | 28 B Y Y 4.1 Lighter After Reaction
TP19 | 11-1.2 Clay 5.20 10 | 350 | 23 A N N 17
TPy | 1.0-1.1 Sand 4.90 10 | 360 | 23 A N N 1.3
TP25 | 0.6-0.7 Sand 4.55 10 | 325 | 22 A N N 1.3
TP25 | 1.9-2.0 Clay 4.36 10 | 326 | 23 A N N 11
TP6 | 20-2.1 Sand 4.94 10 | 406 | 22 A N N 0.88
NOTES: 1. Observed Reaction; a. No visible effervescenceb. Slight to moderate effervescence ¢. Vigorous effervescent reaction
2. Strong Qdeur;




- geotechnics

SPECIALISTS MANAGING THE EARTH

coffey

acid sulfate soil screening test

job no:

LABTSGTEOQ173AA
sheet T of 2

2, Strong Odour;

¢. Vigorous effervescent reaction

office: Newcastle
client; TATTERSAL SURVEYORS date: 13/04/07
principal: test location:  Newcastle
project; RIVERSIDE ESTATE FROJECT APPLICATION tested by: NH/GR
location: TEA GARDENS checked by:
date samples recovered: pH meter usedfserial Horiba date of calibration:
hydrogen peroxide pH prior to use: 5,28 hydrogen peroxide temperature prior to use:  27.0
o R R
p_HF oxidation in 30% hydrogen peroxide] .
|i?-'r:l?fl>?1 df'::;h {milijll)} soil description F:;;lslt?”lj time | pH |temp | Effervescence | o :h(:g;; rH Change -
water {{mins}| rox | {°C) | (see note below) our during {ie pHF-pHEOX) Additionat comments
reaction

TP16 | 0.3-0.6 Sand 4.96 10 | 472 | 215 a N N 0.24
TP16 | 1.7-1.8 Sand 4.93 10 | 3.83 | 21.5 a N N 1.4

TP3 | 1.7-1.8 Sand 5,65 10 | 542 | 21.0 a N N 0.23

TP5 | 1.51.6 Sand 5.25 10 | 4.50 | 218 a N N 0.75

TPs | 0910 Sand 5.78 10 | 498 | 215 a N N 0.8

P2 | 1.0-11 Sand 553 10 | 336 | 216 a N N 247
P10 | 0.5-0.6 Sand 5.25 10 | 4.60 | 21 a N N 0.85
TPip | 1.8-1.9 Sand 5.50 10 | 460 | 21 a N N 0.2

TPt | 1.0-1.1 Sand 5.60 10 [ 470 | 2 a N N 0.81
TP262 | 0.5-0.6 Sand 4.90 10 | 470 | 2 a N N 0.2
TP26 | 1.0-11 Sand 4.75 10 | 428 2 a N N 0.47

NOTES: 1. Observed Reaction: a. No visible effervescenceb. Slight to moderate effervescence




coffey

- geotechnics

SPECIALISTS MANAGING THE EARTH

acid sulfate soil screening test

job no:

LABTSGTEOO173AA
sheet 2 of 2

2. Strong Odour:

office: Newcastle
client: TATTERSAL SURVEYORS date: 13/04/07
principal: testlocation:  Newcastle
project: RIVERSIDE ESTATE PROJECT APPLICATION tested by: NH/GR
location: TEA GARDENS checked by:
date samples recovered: pH  meter used/serial Horiba date of calibration:
hydrogen peroxide pH prior to use:  5.46 hydrogen peroxide temperature prior to use:  22.3
pHEox
pHr oxidation in 30% hydrogen peroxide)
|§?:r:t?$?‘l dfr::;h {mihD} soll description F;l';'sltrl‘lllff time | pH |temp | Effervescence | ., fh‘::s;; pH Change -
water |(mins}| rox | (°C) | (see note below) | P9 | during | (ie eHr-pHrox) Additionai comments
reaction

P21 | 1112 Sand 53 | 10 |52 | 2 a N N 0.1

TPio | 1.1-1.2 Sand 5,30 10 | 480 | 22 a N N 0.5

TP20 | 0.6-0.7 Sand 5.03 10 | 417 | 22 a N N 0.36

P20 | 1.6-17 Sand 5.10 10 | 501 | 22 a N N 0.08

TP29 | 1.71.2 Sand 5.20 10 | 403 | 22 b Y N 1.7

TP2g | 1.7-1.8 Sand 510 10 | 460 | 22 a N N 0.5

Tp1g | 0.5-0.6 Sand 4.96 10 | a70 | 22 b Y N 1.26

TPt | 0.5-0.6 Sand 7.28 10 | 532 | 24 a N N 1.96

NOTES: 1. Observed Reaction: a. No visible effervescenceb. Slight to moderate effervescence ¢. Vigorous effervescent reaction




coffey

geotechnics

SPECIALISTS MANAGING THE EARTH

acid sulfate soil screening test

job no:

LABTSGTEOQ17IAA
sheet T of 1

2. Strong Odaour;

office: Newcastle
client: TATTERSAL SURVEYORS date: 12/04/07
principal: testlocation:  Newcastle
project: RIVERSIDE ESTATE PROJECT APPLICATION tested by: NH
location: TEA GARDENS checked by:
date samples recovered:  T0-04-07 pH meter used/serial Horiba date of calibration:
hydrogen peroxide pH prior to use;  5.46 hydrogen peroside temperature prior to use: 22,3
: eHrox R
p_HF oxidation in 30% hydrogen peroxide)
|80?3r:t?clﬁl d(eff:;h (ﬂ'lﬁh 0} soll description %?Sll?lll: time | pH |temp | Effervescence | r‘;:hz:g;; pH Change o
water |(mins)| rox | (°C) |(see note below) our duripg (ie PHg-pHrox) Additional comments
reaction
TP31 | 1.0-1.1 Sand 6.00 10 | 363 | 24 a N N 2.37
TP34 | 0.55-0.65 Sand 6.76 10 | 451 | 25 b ¥ N 2.25
TP32 | 0.7-0.8 Sand 5.20 10 | 3.91 | 24 a N N 1.29
P33 | 1.1-12 Sand 6.34 70 | 145 | 30 b Y N 4.89
TP34 1.0-1.1 Sand 6.35 10 136 | 33 b Y h 4.99 Lighter in Peroxide
P30 | 1816 Sand 5.25 10 | 281 | 25 b Y N 244
NOTES: 1. Observed Reaction: a. No visible effervescenceb. Slight to moderate effervescence ¢. Vigorous effervescent reaction




Coﬁey ~ geotechnics oo
SPECIALISTS MANAGING THE EARTH LABTSGTEDC173AA
sheet T of 2

aCid SUlfate SOiI Screening teSt office: Newcastle

client: TATTERSAL SURVEYORS date: 13/04/07

principal: test location:  Newcastle

project; RIVERSIDE ESTATE PROJECT APPLICATION tested by: NH/

location: TEA GARDENS checked by:

date samples recovered:  11/04/07 pH meter usediserial Horiba date of calibration:

hydrogen peroxide pH prior to use:  5.47 hydrogen peroxide temperature prior to use:  23.0

pHEox .
p_H.: oxidation in 30% hydrogen peroxide]
|Zir:t?c|:?1 dfn‘:;h {mﬁ]ﬁn} soil description F:J?sltri: lliis time | pH |temp | Effervescence tc:;hoalglg‘:e oH Change. -
water |(mins)| rox | (°C) | (see note betow) | P9 |  during | (ie sHr-pHrox) Additional comments
reaction

BH23 | 0.5-1.0 Sand 583 | 10 | 501 | 22 a N N 0.82

BH35 | 2.0-2.8 Sand 6.15 10 | 430 | 23 b N N 185

BH35 | 3.5-4.0 Sand 6.45 10 | 578 | 22 a N N 1.27

BH36 | 0.5-1.0 Sand 5.03 10 | 424 | 23 b ¥ N 0.79

BH36 | 20-2.5 Sand 5.26 10 | 378 | 22 a N N 1.4

BH36 | 3540 Sand 575 | 10 | 326 | 22 a N N 249

BH36 | 5.0-5.5 Sand 6.19 10 | 422 | 28 a N N 1.97

BH37 | 0.5-1.0 Sand 5.85 10 | 467 | 23 b N N 118

BH37 | 2.0-2.5 Sand 5.55 10 | 3.92 | 22 a N N 1.63

BH37 | 3.5-4.0 Sand 5.80 10 | 425 | 22 a Y N 1.55

BH37 | 5.0-5.5 Sand 5.83 10 | 327 | 22 b N N 2.56

NOTES: 1. Observed Reaction: a. No visible effervescenceb. Slight to moderate effervescence ¢. Vigorous effervescent reaction

2. Strong Odour:




coffey

geotechnics

SPECIALISTS MANAGING THE EARTH

acid sulfate soil screening test

job no:

LABTSGTEQQ173AA
sheet 2 of 2

2. Strong Odour:

¢. Vigorous effervescent reaction

office: Newcastle
client; TATTERSAL SURVEYORS date: 13/04/07
principal: test location:  Newcastle
project; RIVERSIDE ESTATE PROJECT APPLICATION tested by: NH/GR
location: TEA GARDENS checked by:
date samples recovered: pH meter usedfserial Horiba date of calibration:
hydrogen peroxide pH prior to use:  5.46 hydrogen peroxide temperature prior to use: 22,3
: T
pHr oxidation in 30% hydrogen peroxide)
'soi:?r:t?;?‘ d{e"ﬁtlh [mi::ID) soil description %’:Sllri‘“l:ds time | pH |temp | Effervescence | ., ((:;E:::::; #H Change -
water |(mins)| eox | (°C) |(see note below) | C9°U" §  during | (ie pHe-pHEcK) Additional comments
reaction
BH37 | 6.5-7.0 Sand 573 10 | 307 | 2 b N N 2.66
BHs8 | 0.5-1.0 Sand/ Clay 5.19 10 | 420 | 22 b N N 0.99
BH3g | 2.0-2.5 Sand / Clay 5.50 10 | 415 | 22 a Y N 1.35
BH3g | 3.54.0 Sand 553 10 | 438 2 a N N 115
BH3g | 9.0-55 Sand 593 § 10 | 455 | 22 a N N 1.38
BH3g | 6.5-7.0 Sand 5.63 10 | 426 | 22 a Y N 1.39
NOTES: 1._Observed Reaction: a. No visible effervescenceb. Slight to moderate effervescence




RESULTS OF ACID SULFATE SOIL ANALYSIS (Page 1 of 1)

9 samples supplied by Coffey on 14th June, 2007 - Lab. Job No. E7466

Analysis requested by Warabrook. - Your Project: Proposed subdivision

S EAL. : - Mpisture | Lab. Bulk 1w o | Titvatable Actual ediiced Inorganic -

apth © | | lab Texture | iggreant Density LHTAA HiE :'ACidiW:(T@ gy '

(my. © L s maisture) | tonne DW/W® T PHa - motettonin
: i CaE “(notes)- | : PRI :
. Method Nol ' 234
TP 39 1.0-1.1 | E7466/7 Fine 24.9 1.2 4,27 5
TP 40 1.5-1.6 | £7466/2| (Coarse 15.9 1.3 4.83 1
TP 41 0.5-0.6 | £7466/3 Fine 18.0 1.6 4.42 5
TP 42 1.0-1.1 | £7466/4 Fine 21.9 1.1 4.63 3
TP 43 1.7 - 1.8 | £7466/5 | Coarse 11.7 1.4 5.13 7 1
BH 45 5.5-5.9 | E7466/6| Coarse 16.0 1.6 5.04 16 0.011 7 22 3
BH 46 1.0-1.1 | £7466/7| (Coarse 18.5 1.3 5.38 3 0.028 17 20 2
BH 46 2.5-3.0 | £7466/8| Coarse 17.8 1.4 5.23 9 0.016 1 18 2
BH 46 5.5-8.0 | £7466/9 | (oparse 18.3 1.4 5.91 2 0.013 10 1

NOTE:

1 - All analysis is Dry Weight (DW) - samples dried and ground immediately upon arrival (unless supplied dried and ground)
2 - Samples analysed by SPOCAS method 23 {ie Suspension Peroxide Cxidation Combined Acidity & sulfate) and 'Chramium Reducible Sulfur” technique {Scr - Method 22B)

3 - Methods from Ahern, CR, McElnea AE , Sullivan LA (2004). Acid Suffate Sails Laboratory Methads Guidelines. QLD DNRME.

4 - Bulk density was determined immediately on arrival to laboratory (insitu bulk density is preferred)

5 - ABA Equation: Net Acidity = Potential Sulfidic Acidity (fe. Scrs or Sox) + Actua Acidity + Retained Acidity - measured ANC/FF
6 - For Texture: coarse = sands to loamy sands; medium = sandy inams to light clays; fine = medium to heavy clays and silty clays
7 - .. Denotes not requested or required

8 - CRS, TAA and ANC are NATA certified but other SPOCAS segments are currently not NATA certification

9+ Results at or below detection fimits are replaced with 0" for calculation purposes.

10 - Projects that disturb »7000 tannes of soff, the 20.03% S classification guideline would apply.

Lab, Acered, No.: 14960

(Classification of potential acid sulfate material if: coarse Ser20.03%S or 19mole H+/t; medium Scr=0.06%5 or 37mole H+/t; fine Scrz0.1%S or 62mole H+/1)

Report Page 2 of 2 checked: .....eveer.enns



coffey

geotechnics

SPECIALISTS MANAGING THE FARTH

acid sulfate soil screening test

job no:
GEOTSGTE20248AA

sheet 7 of &

2. Strong Odour:

office: NEWCASTLE
chient; TATTERSALL SURVEYORS PTYLTD date: 08-06-07
principat: test location: NEWCASTLE
project: RIVERSIDE ESTATE PROJECT APPLICATION testedby: SB
TEA GARDENS
location: REFER TO FIGURE 1 checked by:
date samples recovered: 01-04-07 pH ‘meter used/serial HORIBA date of calibration: 08-06-07
hydrogen peroxide pH prior to use:  5.45 hydrogen peroxide temperature prior to use:  20.4
T _P.HF- oxi.dat'i'dr;ir; éé%ﬁr:;;.rogen féze;:rojxide: E:
ormton| | imaioy| o Oesernton| SR g | o [ tomp | etoresconce | | oo | omngs | e
o o | water (mins)( ‘rox | (G} | (soe note below) “°°" | during: " {(ie pHroHrox | | Addiional.comments
...... ' ST EETRTR : Jeaction. 4 - BS S
TP38 0.5-0.6 Clay 7.47 20 4.38 | 20.6 B A 3.09
TP39 1.0-1.1 Clay 6.75 25 3.86 | 20.7 B A 2.89
TP39 1.5-1.6 Sand 7.29 15 546 | 20.3 A A 1.83
BH46 1.0-1.5 Sand 6.57 22 2.28 | 20.3 B B 4.29
BH46 2.5-3.0 Sand 6.70 21 4.38 | 20.2 B A 2.32
BH46 4.0-4.5 Sand 7.67 20 4,66 | 20.2 A A 3.0
BH46 5.5-6.0 Sand 7.68 19 5.33 | 20.0 A A 235
BHA46 7.0-7.5 Sand 7.25 18 877 | 19.9 A A 1.48
NOTES: 1. Observed Reaction; a. No visible effervescenceb. Slight to moderate effervescence

¢. Vigorous effervescent reaction




-~ geotechnics

SPECIALISTS MANAGING THE EARTH

acid sulfate soil screening test

job no:

GEQTSGTE20248AA

sheet 2 of 5

hydrogen peroxide pH prior to use: 5.15

office: NEWCASTLE
client: TATTERSALL SURVEYORS PTY LTD date: 08-06-07
principal: testiocationn. ~ NEWCASTLE
project; RIVERSIDE ESTATE PROJECT APPLICATION tested by: SB
TEA GARDENS
location: REFER TO FIGURE 1 checked by:
date samples recovered:  071-04-07 pH meter usediserial HORIBA date of cafibration: 08-06-07

hydrogen peroxide temperature prior to use:  20.2

2. Strong Odour:

Lo el
: soil v.:léscr'i'ptic.):n %I:'s[tﬁllds i:t:ir'ne '. 8 i
B Water : (mi'n"s.): FOX- | [ nal.comments
TP41 0.5-0.6 Clay 5.20 42 3.86 | 20.8 B B 1.34
TP41 1.0-1.1 Sandy Clay 5.18 43 4.06 | 20.8 B A 112
TP41 1.5-1.6 Clayey Sand 5.02 44 4.35 | 21.0 A A 0.67
TP41 2.4-2.5 Sand 6.02 46 4.67 | 207 A A 1.35
TP40 0.5-0.6 Clay 6.17 55 4.64 | 20.4 B A 1.53
TP40 1.0-1.1 Clay 5.65 56 4.50 1 204 A A 1.16
TP40 1.5-1.6 Sand 5.90 57 4.73 | 20.3 A A 1.17
NOQTES: 1. Observed Reaction: a. No visibte effervescenceb. Slight to moderate effervescence c. Vigorous effervescent reaction




coffey

geotech

nics

SPECIALISTS MANAGING THE EARTH

acid sulfate soil screening test

job no:
GEQOTSGTE20248AA

sheet 3 of &

hydrogen peroxide pH prior to use:  5.55

office: NEWCASTLE
client: TATTERSALL SURVEYORS PTYLTD date: 08-06-07
principat: test locaton:  NEWCASTLE
project: RIVERSIDE ESTATE PROJECT APPLICATION tested by: SB
TEA GARDENS
location: REFER TO FIGURE 1 checked by:
date samples recovered: 07-04-07 pH  meter usedfserial HORIBA date of calibration: 08-06-07

hydregen peroxide temperature prior to use;  20.6

2. Strong Odour:

L e eegx e
“ PHp - :Qxid;ati'oﬁn'in*3'l)’°_ﬁ>:hydrq_'e‘n;peroxide) e
: ﬁ‘ihb) '.s'oil-dest_:r_ipt.i(.)r? %Tstt:hlds “time pH ) temp. --Efférvésca:n:ce;- T i H Change R S
_ water | (mins)| rox '| (°C) |(see notebelow)|. o Comments
TP43 0.5-0.6 Sand 4.09 15 4,94 | 21.2 B A -
TP43 1.0-1,1 Sand 5.26 18 4.90 | 20.9 A A 0.36
TP43 1.7-1.8 Sand 5.83 18 | 5.18 | 20.7 A A 0.65
TP42 0.5-0.6 Clay 571 3¢ 4.24 | 20.7 B A 1.47
TP42 1.0-1.1 Sandy Clay 5.25 30 | 4.19 A A 1.06
TP42 1.5-1.6 Sand 5.44 4.15 | 20.8 B A 1.29
NOTES: 1. Observed Reaction: a. No visible effervescenceb. Slight to moderate effervescence c. Vigorous effervescent reaction




coffey

geotechnics

SPECGIALISTS MANAGING THE EARTH

job no:
GEOTSGTEZ0248AA

sheet 4 of §

acid sulfate soil screening test office:  NEWCASTLE
chient: TATTERSALL SURVEYORS PTYLTD date: 08-06-07
principat: testlocaton: ~NEWCASTLE
project: RIVERSIDE ESTATE PROJECT APPLICATION iestedby: SB
TEA GARDENS
logation: REFER TO FIGURE 1 checked by:
date samples recovered:  01-04-07 pH meter used’iserial HORIBA date of calibration: 07-06-07
hydrogen peroxide pH prior to use:  5.44 hydrogen peroxide temperature prior to use: 20,9

2. Strong Odour:

e ke L (oxidation in 30% hycdrogen peroxi
RLf o o [pHin 15, £n AN BRI 8 R T R
tio S AT BT : [ TR b
. [{(mAHD) ‘s.ml.desc.:np o0 1 distilled | time | pH temp | . Effervescence ge
R water : [{mins)| rox :| (°C) | (see nots below}
TP44 0.5-0.6 Sand 4.70 28 4.57 | 204 B B 0.13
TP44 1.0-1.1 Silty Sand 4.95 30 | 475 | 204 B A 0.20
TP44 1.5-1.6 Sand 5.04 31 | 507 | 205 A A
NOTES: 1._Observed Reaction: a. No visible effervescenceb. Slight to maderate effervescence ¢. Vigerous effervescent reaction




CO @y geo’iechnics Jeogcr;?r:seTEzozztsAA
SPECIALISTS MANAGING THE FARTH
sheet 5 of §

acid sulfate soil screening test office:  NEWCASTLE

client: TATTERSALL SURVEYORS PTYLTD date: 08-06-07

principal: test location: NEWCASTLE

project; RIVERSIDE ESTATE PROJECT APPLICATION tested by: SB

TEA GARDENS

location: REFER TO FIGURE 1 checked by:

date samples recovered: 071-04-07 pH meter usedfserial HORIBA date of calibration: 08-06-07

hydrogen peroxide pH prior fo use;  5.46 hydrogen peroxide temperature prior to use: 20,3

. : . o " eHrox e :
SUNEET SR R B | eHe . {oxidation in 30% hydrogen peroxide)
lasation| eepth. éi(mihb) sdi?_descript‘ib:h:_%‘?sltri:llf ‘time | pH_ |[temp | 'E-fferv'escence.'; od ..'Ehzz;; _ :p'H jC:h'ar:l.gé" S LR ) S
- | water - {mins)| rox | (°C) | (see note below) | “9°U" | during | (ie pHe-pHeox) | Additional comments-

------ S s pe e e e reaction | :

BH45 1.0-1.5 Sand 6.35 15 521 | 20.3 A A 1.14

BH45 2.5-3.0 Sand 6.84 16 5.40 | 19.9 A A 1.44

BH45 4.0-4.5 Sand 6.16 17 4.72 | 19.9 A A 1.44

BH45 4.0-4.5* Sand 7.10 18 545 | 19.5 A A 1.65

BH45 8,5-5.9 Sand 6.17 20 4,80 | 20.1 A A 1.37

BH45 7.0-7.4 Sand 6.49 21 534 | 20.0 A A 1.15

BH45 8.5-8.0 Sand £.68 21 5.20 | 20.0 A A 1.48

BH45 | 10.0-10.5 Sand 6.95 22 5.09 | 20.0 A A 1.85

NOTES: 1. Observed Reaction: a. No visible effervescenceb. Slight to moderate effervescence c. Vigorous effervescent reaction

2. Strong Odour:




Appendix C

Acid Sulfate Soils Management Plan



Coffey geotechnics

SPECIALISTS MANAGING THE EARTH

4 June 2007

Tattersall Surveyors Pty Ltd
PO Box 54
RAYMOND TERRACE NSW 2324

Attention: Bob Lander
Dear Bob

RE: PROPOSED SUBDIVISION

RIVERSIDE ESTATE PROJECT APPLICATION AND SUBSEQUENT STAGES, TEA

GARDENS

GENERAL ACID SULFATE SOILS MANAGEMENT PLAN

Please find enclosed a generic Acid Sulfate Soils (ASS) Management Plan for all future developments
within the proposed Riverside Estate Project Application and subsequent stages, Tea Gardens. The
plan is aimed at being useable by all future service installers, builders or property owners. It presents
an overview of acid sulfate conditions at the site, the potential for exposure to ASS and then provides
recommendations and procedures for management and monitoring of ASS conditions.

If you have any questions regarding this management plan, please do not hesitate to contact Robert

Pearce or the undersigned.

For and on behalf of Coffey Geotechnics Pty Ltd

NS

Arthur Love

Principal Geotechnical Engineer

Coffey Geotechnics Pty Ltd ABN 93 056 929 483
13 Mangrove Road Sandgate NSW 2304 Australia
T (+61) (2) 4967 6377 F (+61) (2) 4967 5402 www.coffey.com.au

GEOTSGTE20248AA Appendix C
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1 INTRODUCTION

Coffey Geotechnics Pty Ltd (Coffey) has prepared a generic Acid Sulfate Soils Management Plan for
future developments within the proposed Riverside Estate Project Application, Tea Gardens. The work
was commissioned by Bob Lander of Tattersall Surveyors, on behalf of Crighton Properties, the
developers of the Riverside Estate.

The Riverside Estate area has been subject to numerous previous acid sulfate soil (ASS) assessments
and management plans. Previous development of the adjoining Myall Quays estate has been
undertaken in accordance with ASS Management Plans prepared specifically for the development
earthworks programs.

The purpose of the plan provided in this document was to provide a generic plan for management of
ASS in future earthworks that occur within the Riverside Estate. It is understood the plan is to be
provided as a reference to all lot purchasers and contractors required to work on the site. It has
therefore been formatted in a way that will be useable to individual land owners to assist in obtaining
DA approvals and in controlling and managing ASS during the development of each lot.

2 SITE CONDITIONS AND PROPOSED DEVELOPMENT

Topographically, the proposed development area is located within low lying coastal sand plains, with
elevations typically of the order of 0.75m to between about 2.5m to 3m AHD. Vegetation generally
comprises of tall grasses and scattered medium sized eucalypts.

Geologically the site is located within a region of windblown sand deposits probably of Pleistocene age
(ie. greater than 20,000 years old) overlain by alluvial clays and the subsurface profiles encountered
during our current investigation at the site and numerous previous investigations at the adjoining Myall
Quays site revealed four main natural materials:

e TOPSOIL: Silty Clayey SAND, fine to medium grained, dark brown and dark grey;

e ALLUVIAL CLAY: Sandy CLAY and CLAY, medium to high plasticity and Clayey SAND, fine to
medium grained;

¢ AEOLIAN SAND: fine to medium grained, pale grey / white and pale grey / brown;
¢ INDURATED SAND: fine to medium grained, dark brown, pale brown and orange / brown.

Groundwater depths generally vary from 0.3m to 2.0m below the surface.

3 WHAT ARE ACID SULFATE SOILS (ASS)?
31 Background Information

Acid Sulfate Soils (ASS) are soils which contain significant concentrations of iron sulphide or pyrite
which, when exposed to oxygen in the presence of sufficient moisture, oxidises, resulting in the
generation of sulfuric acid. Unoxidised pyritic soils are referred to as potential ASS. When the soils are
exposed, the oxidation of pyrite occurs and sulphuric acids are generated, the soils are said to be actual
ASS.
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Pyritic soils typically form in waterlogged, saline sediments rich in iron and sulfate. Typical
environments for the formation of these soils include tidal flats, salt marshes and mangrove swamps
below about RL 1m AHD. They can also form as bottom sediments in coastal rivers and creeks.

Pyritic soils of concern on low lying NSW and coastal lands have mostly formed in the Holocene period,
(ie. 10,000 years ago to present day) predominantly in the 7,000 years since the last rise in sea level. It
is generally considered that pyritic soils which formed prior to the Holocene period (ie. >10,000 years
ago) would already have oxidised and leached during periods of low sea level which occurred during ice
ages, exposing pyritic coastal sediments to oxygen.

3.2 Significance of ASS

Disturbance or poorly managed development and use of acid sulfate soils can generate significant
amounts of sulfuric acid, which can lower soil and water pH to extreme levels (generally <4) and
produce acid salts, resulting in high salinity.

The low pH, high salinity soils can reduce or altogether preclude vegetation growth and can produce
aggressive soil conditions which may be detrimental to concrete and steel components of structures,
foundations, pipelines and other engineering works.

Generation of the acid conditions often releases aluminium, iron and other naturally occurring elements
from the otherwise stable soil matrices. High concentrations of some such elements, coupled with low
pH and alterations to salinity can be detrimental to aquatic life. In severe cases, affected waters flowing
off-site into aquatic ecosystems can have a detrimental effect on aquatic ecosystems.

4 ASS AND THE DEVELOPMENT OF RIVERSIDE ESTATE

Prior to development, the area was occupied by low lying sand plains with elevations typically of the
order of 0.75m to about 3m AHD.

The development of the adjoining Myall Quays residential estate involved raising the level of the land to
achieve a minimum surface level of 2.1m AHD. Fill used to raise land levels was won onsite and from a
sand pit located to the west of the site. All fill used in the development was tested in accordance with
relevant guidelines and if necessary treated in accordance with the Acid Sulfate Soils Management
Plan for the site. Similar fill materials will also be used to raise site levels across part of Riverside
Estate Project Application.

5 POTENTIAL FOR OXIDATION OF ACID SULFATE SOILS

Installation of services involves placement of sewer mains to varying depths of up to 8m below final
ground surface level. Risers are installed on each lot so the connection to sewer will not be required to
extend to a depth of more than 1m. However, there is a requirement to pier structures in the vicinity of
the sewer main to below the zone of influence. As this will be below the water table in most cases
driven or screw piles are likely to be used and therefore extensive exposure of ASS is not likely.

As the majority of residential developments do not involve excavation below 1m depth, the following
scenarios for exposure of ASS are envisaged:

e Swimming pool excavations exceeding 1m deep;
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e Bored piers exceeding 1m deep;

¢ Other excavations that exceed 1m deep or involve dewatering by lowering the water table to depths
of more than 1m.

It is assumed that excavations for roads will not be below 1m deep and therefore it is not envisaged that
road excavation will encounter ASS or Potential ASS.

For any such proposed excavations, or dewatering projects, an acid sulfate soils assessment should be
undertaken, involving sampling and analysis of soils to the proposed depth of excavation.

6 MANAGEMENT OF EXPOSED ACID SULFATE SOILS
6.1 Neutralisation

The preferred method for managing the relatively small quantities of acid sulfate soil likely to be
excavated is neutralisation by lime. The required dosing rate should be derived from testing of
representative samples of the soil prior to excavation. Soil samples should be obtained at a rate of 1
per 50m? of soil disturbed. Samples should be taken by a suitably qualified soils technician, engineer,
or soil scientist and submitted to a NATA registered laboratory for analysis by POCAS or Chromium
Reducible Sulfur methods.

The recommended liming agent is fine agricultural lime with an Effective Neutralising Value (ENV) of
98% or more. Using lime of this type, the required dosing rate can be calculated from the results of the
laboratory testing using the following formula:

Lime required (kg lime/tonne soil) = 1.5 x Total Potential Acidity (kg H, SO4/tonne soil)

The lime and soil should be thoroughly mixed, preferably in a bunded area as close as possible to the
source, with provision for runoff water to be collected and treated prior to release. Exposed soils in the
walls and floors of the excavations should be treated by spreading of lime on the exposed surfaces.

For excavations disturbing less than 1,000 tonnes of soil, liming will be required unless analysis results
fall below the following criteria:

SOIL TYPE ACTION CRITERIA

Sand to loamy sand 0.03% oxidisable sulfur

18 mol H/tonne

Sandy loam to light clay 0.06% oxidisable sulfur

36 mol H'/tonne

Medium to heavy clay or silty clay 0.1% oxidisable sulfur

62 mol H'/tonne

Where more than 1,000 tonnes of soil is to be disturbed, all soils should be treated unless test results
fall below 0.03% oxidisable sulfur or 18 mol H*/tonne.
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Neutralised soils can be used elsewhere on site provided test results on the neutralised soil meet the
above criteria.

6.2 Dewatering

To minimise the impacts of dewatering for installation of services or other excavations, the following
recommendations apply:

¢ Where possible, undertake excavations in the wet (ie without dewatering);

¢ Minimise the depth and extent of dewatering by staging the works and maintaining the groundwater
level as close as possible to the working surface or pipe inverts;

¢ Minimise the time of exposure of potential ASS by staging excavations, immediately installing
services or pipes and backfilling excavation as soon as services are installed;

e Excavated groundwater should be pumped to a holding tank, pond or bunded area. The pH of the
water should be measured and the water released only if a pH of 6.5 to 9.0 is achieved. If water pH
is less than 6.5, lime should be added as a slurry to the water until pH meets the required values.
The preferred method of water disposal is by overland discharge at a rate that allows infiltration into
the sand subsoils. Direct runoff to surface drainage or waterways should be avoided;

e Larger exposures, such as those on the batters of detention basins should be further limed and the
lower parts of the batter should have a lime buffer placed in the form of limed sand bags (10% lime
in sand) to allow neutralisation of acid leachate generated from the excavation walls. If required, (as
indicated by pH monitoring) additional neutralisation of water should be undertaken.

7 MONITORING
71 pH Monitoring

The following monitoring is recommended to gauge neutralisation of excavated potential ASS:

¢ Daily measurement of soil pH in distilled water and hydrogen peroxide. Additional lime should be
added if soil pH <4 (in distilled water) or pH<3 (in hydrogen peroxide) is encountered;

e Laboratory testing by POCAS or CRS methods at a rate of one per 50m? (or part thereof) of
neutralised soil;

e Monitoring and liming should continue until required levels have been achieved.
7.2 Water Monitoring
Monitoring of pH in water discharged from dewatering operation should be as discussed in Section 7.1.

Surface waters, such as drainage lines, ponds or creeks in the vicinity of excavations or dewatering
operation should also be monitored. Discharge to surface water should be avoided if practical, but
where necessary, background water quality testing should be undertaken. Discharges should comply
with ANZECC 2000 guidelines.

The following criteria are presented for discharge to surface water:
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pH INDICATOR FRESH WATER MARINE ECOSYSTEM

pH 6.5-8.5 <0.2 unit change
Fe (Total) 500ug/L N/A

Total Dissolved Solids 0-1500mg/L >1500 mg/L
Aluminium (Total) 5ug/L for pH <6.5 -

100ug/L for pH >6.5

8 CONTINGENCY PLAN

Contingency plans have been discussed in the preceding section but are summarised below. Sufficient
lime should be stored on site to allow implementation of the plans.

Soil

Where tests indicate lime neutralisation has not achieved acceptable results, additional lime shall be
mixed through the soil until an acceptable result is achieved.

Water

Water not meeting the criteria outlined above should be treated by addition of lime in the form of a
slurry. Mixing rates should be judged by monitoring pH during the process and be confirmed by
laboratory testing prior to release. Care should be taken to add lime gradually, as ‘over-shooting’ can
occur rapidly in such operations.

9 CONCLUSIONS

All personnel on sites involved with excavation or dewatering should be made fully aware of the issues
associated with exposure of ASS and the requirements of this plan.

The site management procedures should be constantly reviewed to ensure that opportunities for
exposure and oxidation of ASS are minimised.

For and on behalf of Coffey Geotechnics Pty Ltd

NS

Arthur Love

Principal Geotechnical Engineer
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