Groundwater Modelling Assessment Report — Ash Ponds
Tallawarra Lands, Yallah, NSW

Appendix A
Existing Monitoring Well Borelogs



Borehole No.

MW 01
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E . . L P . t Sheet 1of1l
ngineering Log - riezometer Office Job No..  ENVIWOLLO0250AB
Client: TRUenergy Date started: 4.3.2010
Principal: Date completed: 4.3.2010
Project: Geotechnical, Contamination & Groundwater Invest. Logged by: DJD
Borehole Location: Zone 4 (a) Tallawarra Lands, Yallah, NSW Checked by: CCQ/SM
drill model & mounting:GEOPROBE TRACK Easting: 297731.9 slope: -90° R.L. Surface: 2.82
hole diameter: 150 Northing: 6176080.12 bearing: datum:
drilling information material substance
c
S c - X
= notes . > 9
£ samples g _% material - | 88 structure and
o 2 |g pies, [3) S = L5 | &2 additional observations
e S S| 5 tests, etc < =8 % = 3 £
T > gl & well depth § ] g soil type: plasticity or particle characteristics, 55| 55
£ 1232 3 details [RL metred © | © & colour, secondary and minor components. Eo| oo
E N FILL; Sandy GRAVEL: Fine to coarse grained, D/M | MD | FILL/ICOALWASH
T — black/dark grey (coal and shale), fine to coarse No odour 1
o grained sand.
5 _ .
[
= o — -
e 2
- — -4
o 1S
) € 1] _
T ' ...Becoming Sandy GRAVEL: Medium to coarse D
g — grained, fine to coarse grained sand, with a trace of —
Q ] cobbles to to 100mm diameter at 1.0m to 1.9m. |
N
— — -
Y .
2] ...Becoming Sandy GRAVEL: Fine to coarse grained, —
fine to coarse grained sand at 1.9m to 2.5m. M/W | MD/D
> SM | Silty SAND: Fine to coarse grained, dark 'ALLUVIAL/ESTUARINE? ]
grey/grey. No odour
H CL |CLAY: Medium plasticity, dark grey, with some  JWp/>WI [ACLUVIAL/ESTUARINE? |
In fine to coarse grained sand and silt. No odour
in CL |CLAY: Medium plasticity, grey-brownigrey, with | >Wp | S/F |ESTUARINE |
- some shells and shell fragments up to 20mm No odour —
m diameter (bivalve shells) and silt. ]
- O VSIS ]
Borehole terminated at 6m
| -4 - -
7] _
|5 - .
8
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
W washbore 234 _ N* SPT - sample recovered St Stiff
cT cable tool ?:nrgeiﬁgitaonce Ne SPT with solid cone moisture VSt very stiff
: P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water s Uk sample M moist Fb friable
. R refusal
v v bit ! 10/1/98 water level E environmental sample W wet VL very loose
T TC bit —— on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex WS water sample W, liquid limit MD medium dense
*bit shown by suffix P— water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense
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Borehole No.

MW 02

E . . L P . t Sheet 1of1l
ngineering Log - riezometer Office Job No..  ENVIWOLLO0250AB
Client: TRUenergy Date started: 4.3.2010
Principal: Date completed: 4.3.2010
Project: Geotechnical, Contamination & Groundwater Invest. Logged by: DJD
Borehole Location: Zone 3 (a) Tallawarra Lands, Yallah, NSW Checked by: CCQ/SM
drill model & mounting:GEOPROBE TRACK Easting: 297791.28 slope: -90° R.L. Surface: 3.05
hole diameter: 150 Northing: 6176388.22 bearing: datum:
drilling information material substance
c
<) c - X
= notes . >0
£ samples g _% material - | 88 structure and
o 2 |g pies, [3) S = L5 | &2 additional observations
e S S| . | tests, etc = =8 22| o=
a ol @ S . . . . . » T 7]
T gl & well depth] ® ] g soil type: plasticity or particle characteristics, 55| 55
£ 1232 3 details [RL metred © | © & colour, secondary and minor components. Eo| oo
E N| o KKK FILL; Sandy GRAVEL: Fine to coarse grained, M [ MD/D | FILLICOALWASH
o 3 RS sub-angular, black (coal and shale), fine to coarse No odour
3 Q 0:0:0 grained sand.
[ Ire} TIXXKKY
3 9%
= h R
o g XKL
i I R
- o PXXX>
o - 9,
T - >
Y
> MW
SAND: ~Fine to coarse grained, brown/grey, witha | M [ALLUVIAL — — — — 7 7 T 7
trace of silt. No odour
] ...Becoming grey/pale yellow at 3.0m.
- ' W
] Silty SAND: Fine to medium grained, grey/pale MW ALLUVIAL/ESTUARINE?
|- grey. No odour
] ] CL | CLAY: Medium plasticity, dark grey, with some | >Wp | SIF |ESTUARINE
N shell fragments, shells up to 20mm diameter No odour
(bivalves) and silt.
| -3 6 Borehole terminated at 5.8m
7
| -4 —
8
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
W washbore 234 _ N* SPT - sample recovered St Stiff
cT cable tool ?:nrgeiﬁgitaonce Ne SPT with solid cone moisture VSt very stiff
: P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water s Uk sample M moist Fb friable
\% V bit R refu§ al w wet VL very loose
. ! 10/1/98 water level E environmental sample o
T TC bit —— on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex WS water sample W, liquid limit MD medium dense
*bit shown by suffix P— water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense




Borehole No. MW 03
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E . . L P . t Sheet 1of1l
ngineering Log - riezometer Office Job No..  ENVIWOLLO0250AB
Client: TRUenergy Date started: 3.3.2010
Principal: Date completed:  3.3.2010
Project: Geotechnical, Contamination & Groundwater Invest. Logged by: DJD
Borehole Location: Zone 3 (a) Tallawarra Lands, Yallah, NSW Checked by: CCQ/SM
drill model & mounting:GEOPROBE TRACK Easting: 297545.01 slope: -90° R.L. Surface: 3.98
hole diameter: 150 Northing: 6176690.48 bearing: datum:
drilling information material substance
c
<) c - X
= notes . >0
£ samples g _% material | 28 structure and
o 2 |g pies, © S = L5 | &2 additional observations
e S S| . | tests, etc = =8 22| o=
a ol @ S . . . . . » T 7]
T gl & well depth] ® ] g soil type: plasticity or particle characteristics, 55| 55
£ 1232 3 details [RL metred © | © & colour, secondary and minor components. Eo| oo
E N % FILL; Gravelly SAND: Fine to coarse grained, M MD AFILL/ICOALWASH
o — black, fine to coarse grained sub-angular gravel (coal SIE | EILLJASH ~ ~ ~ — — T - —
T > i and shate). WIWI No odour ]
= FILL; SILT: Low to medium plasticity, pale
o) - grey/grey, with a trace of fine grained sand. 1
= _ ...Fill behaving as liquid due to moisture at 0.3m. |
o
I 1] ]
AA 4 ]
=)
o | |
8 ...Clayey SILT at 1.6m to 2.4m.
[Te) — —
< | 2 2
e £ —]
<
wn — —
(2]
7 1 777 D .09 R A R S
CL | CLAY: Medium plasticity, brown/grey, with a trace Wp | F/St | ALLUVIAL
- of fine grained sand and silt. No odour —
- 3] ]
- N
— CL | CLAY: Medium plasticity, orange/brown, with | >Wp 'RESIDUAL ~— ~ ~ ~ ~ ~ T ]
™ ] some fine to medium grained sand and silt. No odour ]
] 4] _
H b CL |CLAY: Medium plasticity, brown/pale yellow, with ~ | >Wp XW SANDSTONE ~
] a a trace of silt. No odour ]
n 5] _
In CL | CLAY: Medium plasticity, grey/pale greenwith | Wp [ XW/HW SANDSTONE |
H - orange/yellow patches, with a trace of fine to medium No odour —
- ] grained sand and silt. |
) 6 Borehole terminated at 5.8m MW 03 Terminated at 5.8m on
u — highly weathered sandstone —
L3 7] _
| 4 8
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
W washbore 234 _ N* SPT - sample recovered St Stiff
cT cable tool ?:nrgeiﬁgitaonce Ne SPT with solid cone moisture VSt very stiff
: P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water s Uk sample M moist Fb friable
. R refusal
v v bit ! 10/1/98 water level E environmental sample W wet VL very loose
T TC bit ——— on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex WS water sample W, liquid limit MD medium dense
*bit shown by suffix P— water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense




Borehole No. MW 04
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ngineering Log - riezometer Office Job No..  ENVIWOLLO0250AB
Client: TRUenergy Date started: 3.3.2010
Principal: Date completed:  3.3.2010
Project: Geotechnical, Contamination & Groundwater Invest. Logged by: DJD
Borehole Location: Zone 3 (a) Tallawarra Lands, Yallah, NSW Checked by: CCQ/SM
drill model & mounting:GEOPROBE TRACK Easting: 297590.91 slope: -90° R.L. Surface: 3.33
hole diameter: 150 Northing: 6176299.76 bearing: datum:
drilling information material substance
c
<) c - X
= notes . >0
£ samples g _% material - | 88 structure and
o 2 |g pies, [3) S = L5 | &2 additional observations
e S S| . | tests, etc = =8 22| o=
| 2 & 2 S| at soil type: plasticity or particle characteristics 22| 22
© 2 g well depth| © RSy ype: p y Or partic ) 5| 5%
£ 1232 3 details [RL metred © | © & colour, secondary and minor components. Eo| oo
£ N A1 14 |54 FILL; Gravelly SAND: Fine to coarse grained, M A L/MD jp FILL - COALWASH
I0) - — black, fine to coarse grained, sub-angular coal and | M/W | mp  [\No odour y
= = i shalegravel. — ~ — I\Wiswi FLLASH — — — — —
= l FILL; Clayey SILT: Low to medium plasticity, pale No odour
o = B grey to grey. —
= g _ ...Fill behaving as liquid at 0.25m. |
o s 1
T 5 1] ]
N
5 | 2
8 m |
n
o . .
2] —
: _ CL | CLAY: Medium plasticity, dark grey/brown, with | >Wp | SIF | ALLUVIAL/ESTUARINE? |
S some silt, with a trace of fine to medium grained No odour
(- R 1 ssnd. T
- CL |[CLAY: Medium plasticity, grey/orange/brown, with Wp | F/St [ ALLUVIAL ]
some silt, with a trace of fine to medium grained No odour
3 cuchpsad. JSWp [VSIS [ESTUARINE ~ — — — — — 7]
= CLAY: Medium to high plasticity, dark grey, wtih No odour —
some silt, with some shell fragments (bivalves).
Av,...,. | __ _ _ _ ]
CL/CH| CLAY: Medium to high plasticity, dark grey, with
— some silt, with some shell fragments (bivalves). 1
5] _
>
6] _
| -3 Borehole terminated at 6.2m
7] _
| -4
8
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
W washbore 234 _ N* SPT - sample recovered St Stiff
cT cable tool ?:nrgeiﬁgitaonce Ne SPT with solid cone moisture VSt very stiff
: P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water Rs reufu SZ?mp e M moist Fb friable
v v b't_ ! 10/1/98 water level E environmental sample W wet o vL very loose
T TC bit —— on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex WS water sample W, liquid limit MD medium dense
*bit shown by suffix P— water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense
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Borehole No.

MW 05

E . . L P . t Sheet 1of 1
ngineering Log - riezometer Office Job No..  ENVIWOLLO0250AB
Client: TRUenergy Date started: 5.3.2010
Principal: Date completed: 5.3.2010
Project: Geotechnical, Contamination & Groundwater Invest. Logged by: DJD
Borehole Location: Zone 2 (a) Tallawarra Lands, Yallah, NSW Checked by: CCQ/SM
drill model & mounting:GEOPROBE TRACK Easting: 298381.41 slope: -90° R.L. Surface: 4.70
hole diameter: 100 Northing: 6176516.39 bearing: datum:
drilling information material substance
c
o c ~ X
= notes ’ > 9
£ samples g _% material | 28 structure and
o 2 |g pies, © S = L5 | &2 additional observations
e S S| . | tests, etc = =8 22| o=
a ol @ S . . . . . » T 7]
T gl & well depth] ® ] g soil type: plasticity or particle characteristics, 55| 55
£ 1232 3 details [RL metred © | © & colour, secondary and minor components. Eo| oo
E N | 29:9:9; FILL; Silty SAND: Fine to coarse grained, dark M MD | FILL/TOPSOIL
< 7] greyigrey. ___ __ _ _ ___ _ _ __ _ _11.bM Noodour 1
| FILL; Ciayey SILT: Low plasticity, pale grey/grey, || wp | /St | FILL/ASH N
with a trace of fine to medium grained sand. | \Woodour J
7 FILL; CLAY: Low to medium plasticity, pale FILL N
- brown/white/pale yellow mottled, with a trace of fine SUVSt No odour 4
1 \to medium grained sub-angular to sub-rounded | FILL/JALLUVIAL? ~— ~— — — — —
] gravelandsit. No odour —
- FILL; CLAY: Medium to high plasticity, red/brown ]
with pale orange mottling, with a trace of fine ot
7 medium grained, sub-rounded gravel, sub-rounded N
] sandstone gravel and silt. |
(Hard to distinguish as residual or fill duw to mixed up
- cuttings. 1
2] _|
] CL | CLAY: Medium plasticity, pale brown/pale yellow VSt |ALLUVIAL- ~ T T
mottled, with some fine to medium grained sand, with No odour
N a trace of fine to medium grained sub-rounded N
] sandstone gravel and silt. A
3] ]
= ] .
—
B — -4
o
< ] ]
N |1
g _ .
8 4] _
o
('\.i — -
> I sv.,,  __ _ _ _
[ CL | CLAY: Medium plasticity, pale brown/grey, with a >Wp S | ALLUVIAL/ESTUARINE?
- - trace of fine to medium grained sand and silt. No odour —
I 6] _
[ . E R N 77 R A K N
- N CL |[CLAY: Medium plasticity, dark grey, with a trace of ESTUARINE N
N _ rootlets, shell fragments and silt. Brackish/organic odour ]
H 1d 77/ R ]
] CL |[CLAY: Medium plasticity, brown, with some Wp F
H - medium to coarse grained sand, fine grained —
(- j - sub-angular gravel and shell fragments, with a trace |
. c. pofsit. Wp | S/E
3 - CLAY; Low to medium plasticity, dark grey, with 1
B ] some fine to medium grained sand, with a trace of |
8 silt.
method support notes, saBptebalesterminated at 7.5m classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
W washbore 234 _ N* SPT - sample recovered St Stiff
cT cable tool ?:nrgeiﬁgitaonce Nc SPT with solid cone moisture VSt very stiff
N P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water s Uk sample M moist Fb friable
. R refusal
v v bit ! 10/1/98 water level E environmental sample W wet VL very loose
T TC bit —— on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex ) WS water sample W, liquid limit MD medium dense
*bit shown by suffix P— water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense
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Borehole No.

MW 06

E . . L P . t Sheet 1of 1
ngineering Log - riezometer Office Job No..  ENVIWOLLO0250AB
Client: TRUenergy Date started: 11.6.2010
Principal: Date completed: 11.6.2010
Project: Geotechnical, Contamination & Groundwater Invest. Logged by: DJD
Borehole Location: Zone 2 (a) Tallawarra Lands, Yallah, NSW Checked by: CCQ/SM
drill model & mounting:GEOPROBE TRACK Easting: 298481.42 slope: -90° R.L. Surface: 10.92
hole diameter: 50 Northing: 6176739.28 bearing: datum:
drilling information material substance
c
S c - X
= . ()
[ notes 2 2 material 23 structure and
g samples, 2 < o | §E o .
o 2 |g o S = 5SS | 25 additional observations
e S S| . | tests, etc = =8 22| o=
< a o © S a . . . . . » T 7]
T gl & well depth] ® ] g soil type: plasticity or particle characteristics, 55| 55
£ 1232 3 details [RL metred © | © & colour, secondary and minor components. Eo| oo
o N A 4 FILL; Gravelly SAND: Fine to coarse grained, dark [ D/M | L/MD | FILL - COALWASH
=) S — grey/black, fine to medium grained, sub-angular to No odour ]
C _ sub-rounded gravel. J| M VSURD[RILL-ASH — T T T T T T i
5) FILL; Clayey SILT: Low plasticity. pale grey. No odour
> — .
o
S, FILLISAND: Fine grainad, ey, wil Sore st _ [ | WD .
. | = FILL; SILT: Low plasticity, pale grey, with a trace M VL/L —
] of clay. |
| 9 2_ __________________ N
FILL; Clayey SILT: Low plasticity, grey. _______\ DIM_| SUFb m
- FILL; SILT: Low plasticity, pale grey, with a trace D VL/L .
] ofcay. D/IM | FIFb |
FILL; Clayey SILT: Low plasticity, grey.
FILL; SAND: Fine grained, grey/dark grey, with | M | MD
3 somesitt. . _ J St-HIFb 7]
M = FILL; Clayey SILT: Low plasticity, grey. —
O 1 4 FILL; SAND: Fine grained, grey/dark grey, with | D/M | LMD N
i -] somesilt. M | Vst —
i | FILL; Clayey SILT: Low plasticity, grey, with a ]
| trace of fine grained sand.
> o i .Liquification of soil flom 4.4m 0 45m._____ {"W 1
= ] FILL; SAND: Fine grained, dark grey, with some M D 7
] silt. ]
| 6 5
inf FILL; Sandy SILT: Low plasticity, grey, fine VSt 7]
_ - grained sand, with a trace of clay. —
: _5 6_ N
> i FILL; SAND: Fine to medium grained, grey, with | W | L/MD ]
g — some silt. -
H _ FILL; Sandy SILT: Low plasticity, grey/dark grey, | MIW | St _
i fine ot medium grained sand. _ _ _ _ ____ M | D
H.ooa FILL; SAND: Fine to medium grained, grey, with \/St ]
hd Inf a \somesit. —
=i H) FILL; Sandy SILT: Low plasticity, grey/dark grey, St
] fine grained sand.
s B Borehole terminated at 7.2m 1
: _ .
<
N s . i
> - 8
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone enetration N standard penetration test (SPT) system F firm
p
W washbore 1234 _ N* SPT - sample recovered St Stiff
cT cable tool ?:nrgeiﬁgitaonce Ne SPT with solid cone moisture VSt very stiff
: P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water s Uk sample M moist Fb friable
\% V bit R refu§ al w wet VL very loose
. ! 10/1/98 water level E environmental sample o
T TC bit —— on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex WS water sample W, liquid limit MD medium dense
*bit shown by suffix P— water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense




Borehole No. MW 07
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E . . L P . t Sheet 1of1l
ngineering Log - riezometer Office Job No..  ENVIWOLLO0250AB
Client: TRUenergy Date started: 5.3.2010
Principal: Date completed: 5.3.2010
Project: Geotechnical, Contamination & Groundwater Invest. Logged by: DJD
Borehole Location: Zone 2 (a) Tallawarra Lands, Yallah, NSW Checked by: CCQ/SM
drill model & mounting:GEOPROBE TRACK Easting: 298872.57 slope: -90° R.L. Surface: 8.51
hole diameter: 100 Northing: 6176432.36 bearing: datum:
drilling information material substance
c
<) c - X
= notes . >0
£ samples g _% material | 28 structure and
o 2 |g pies, © S = L5 | &2 additional observations
e S S| . | tests, etc = =8 22| o=
< a ol @ S a . . . . . » T 7]
] 2 s well depth| © k4 g soil type: plasticity or particle characteristics, 55|55
£ ol 3 details |[RL metred © | © 0 colour, secondary and minor components. Eo| oo
123
E N 9 FILL; CLAY: Low to medium plasticity, dark brown, | <Wp F | FILL
< 3 with some fine to coarse grained sand and fine to No odour —
S [¢]
g Sp | coarse grained sub-rounded gravel (coal and shale) / DIM | MD |RESIDUACL
N edsit. No odour
a Gravelly SAND: Fine to coarse grained, pale =T " TwwwiowerinmeT~AaE - — — — —1
I">J sp \brownlyellow, fine to coare grained sub-rounded to | D D ﬁ\(l)\/éHd\é\{”SANDSTONE |
i ‘sub-angular sandstone gravel, with a race of silt, |
g Gravelly SAND: Fine to coarse grained, pale —]
o) brown/yellow, fine to coare grained sub-rounded to a
% sub—gingular s'andstone gravel, with some low to / HW SANDSTONE (EET?R_Y_ - ]
= \medium plasticity clay.  ___ __ _ _ _ _ _ _ SILTSTONE) 7]
‘;’: SANDSTONE: Fine grained, pale brown/pale No odour |
yellow.
o ]
P4
...Becoming pale brown/pale grey at 2.3m. .
(- 1 |
' ...Becoming pale grey/white at 3.85m. ]
-+ | 4 . ]
> I} ...Becoming brown/grey at 5.0m. ]
+— | 3 .
6
Borehole terminated at 6m
| 2 7] 7]
7] _
L1 7] 7]
8
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
W washbore 234 _ N* SPT - sample recovered St Stiff
cT cable tool ?:nrgeiﬁgitaonce Ne SPT with solid cone moisture VSt very stiff
: P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water s Uk sample M moist Fb friable
. R refusal
v v bit ! 10/1/98 water level E environmental sample W wet VL very loose
T TC bit ——— on date shown PID PID measurement Wp plas?tic.limit L Ioosg
TBX Tubex ) WS water sample W, liquid limit MD medium dense
*bit shown by suffix P— water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense
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Borehole No.

MW 08

E . . L P . t Sheet 1of1l
ngineering Log - riezometer Office Job No..  ENVIWOLLO0250AB
Client: TRUenergy Date started: 10.3.2010
Principal: Date completed: 10.3.2010
Project: Geotechnical, Contamination & Groundwater Invest. Logged by: DJD
Borehole Location: Zone 2 (a) Tallawarra Lands, Yallah, NSW Checked by: CCQ/SM
drill model & mounting:GEOPROBE TRACK Easting: 298836.96 slope: -90° R.L. Surface: 6.51
hole diameter: 100 Northing: 6176677.11 bearing: datum:
drilling information material substance
c
<) c - X
= notes . >0
] 2|2 material ] structure and
= samples, 2 < o< £ o .
o 2 |g [3) S = =06 | & > additional observations
e S S| 5 tests, etc < =8 % = 3 £
T > gl & well depth @ ] g soil type: plasticity or particle characteristics, 55| 55
£ 1232 3 details [RL metred © | © & colour, secondary and minor components. Eo| oo
E N A 15 FILL; Clayey SILT: Low to medium plasticity, pale D/IM F | FILL/ASH
P4 — grey/grey. No odour 1
6 1 7]
\ 4 T 1 M ]
E] H - ° ]
s F i _
35 1 ...With some fine to medium grained sand >SWI
N - — -4
E H . _
8 L s
— 1 - ]
i -
- g | —
N 2] ]
N —4 7] . . .. 7]
I - ...Becoming Sandy SILT: Low to medium plasticity, -
g pale grey, fine to medium grained sand at 2.5m to
— . 3.5m. N
N 3] ]
™ Ls 7] o -
=B SANDSTONE: Fine grained, brown/orange/grey. M HW SANDSTONE
i Borehole terminated at 3.6m No odour J]
4] _
| 2 1 7]
5] _
L1 1 7]
6] _
Lo 7] 7]
7] _
|1 7] 7]
8
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
W washbore 234 _ N* SPT - sample recovered St Stiff
cT cable tool ?:nrgeiﬁgitaonce Ne SPT with solid cone moisture VSt very stiff
: P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water Rs reufu SZ?mp e M moist Fb friable
v v bit ! 10/1/98 water level E environmental sample W wet VL very loose
T TC bit —— on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex WS water sample W, liquid limit MD medium dense
*bit shown by suffix P— water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense




Borehole No.

MW 09

PIEZOMETER ENVIWOLL00250AB - LOGS.GPJ COFFEY.GDT 20.7.10

Form GEO 5.10 Issue 3 Rev.0

E . . L P . t Sheet 1of 1
ngineering Log - Fiezometer Office Job No..  ENVIWOLLO0250AB
Client: TRUenergy Date started: 5.3.2010
Principal: Date completed: 5.3.2010
Project: Geotechnical, Contamination & Groundwater Invest. Logged by: DJD
Borehole Location: Zone 2 (a) Tallawarra Lands, Yallah, NSW Checked by: CCQ/SM
drill model & mounting:GEOPROBE TRACK Easting: 298827.33 slope: -90° R.L. Surface: 3.07
hole diameter: 100 Northing: 6177103.43 bearing: datum:
drilling information material substance
c
S c - X
= notes ’ >0
g samples g % material -| 88 structure and
o 2 |g pies, [3) S = L5 | &2 additional observations
e S S| . | tests, etc = =8 22| o=
a ol @ S . . . . . » T 7]
T gl & well depth] ® ] g soil type: plasticity or particle characteristics, 55| 55
£ 1232 3 details [RL metred © | © & colour, secondary and minor components. Eo| oo
E N I FILL; Silty SAND: Fine to coarse grained, dark M MD [ FILL
P4 — brown/dark grey, with some fine to coarse grained No odour 1
] sub-rounded to sub-angular gravel (coal and |
=1 sandstone).
) - .
o
3
g _ .
! 1
g ER -
o
155 _ .
2
— — —
- . 2] FILL; CLAY: Medium plasticity, black/dark grey, | >Wp | F | FILUALLUVIAL ]
— with some fine to medium grained sand, with a trace No odour
N of rootlets and silt. N
CLAY: "Medium plasticity, red-brown/orange, with F/St | ALLUVIAL/ESTUARINE? |
|| some fine to coarse grained sand, with a trace of fine Brackish/organic odour 1
| to medium grained sub-rounded sandstone gravel _
u endsitt._ ___ _ _ _ _
' CLAY: Medium plasticity, pale grey/pale brown, 1
- with a trace of fine to coarse grained pale brown |
H sand and fine to medium grained sub-rounded
T sandstone gravel and silt. |
In CLAY: "Medium plasticity, pale grey, with atrace of | Wp | F —
| fine to coarse grained sand and silt. |
N CLAY: "Medium plasticity, pale grey/paie yellow | >Wp | F/St T
- mottled, with a trace of fine to coarse grained sand A
'm and fine to medium grained sub-rounded gravel
In (possibly jarosite?) and silt. -
> ] Clayey SAND: Fine to coarse grained, pale grey | W | LMD ]
m with some pale yellow mottling, low to medium —
N plasticity clay. i
Borehole terminated at 6m
7 _|
|4
8
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
W washbore 234 _ N* SPT - sample recovered St Stiff
cT cable tool ?:nrgeiﬁgitaonce Ne SPT with solid cone moisture VSt very stiff
: P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water S Uk sample M moist Fb friable
\% V bit R refu§ al w wet VL very loose
. ! 10/1/98 water level E environmental sample o
T TC bit —— on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex WS water sample W, liquid limit MD medium dense
*bit shown by suffix P— water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense
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Borehole No.

MW10

E . . L P t Sheet 1of 1
ngineering Log - riezometer Office Job No..  ENAUWOLLO4009AB
Client: TRUenery Tallawarra Date started: 17.8.2010
Principal: Date completed: 17.8.2010
Project: Further Assessment Of Groundwater Quality - Ash Pond Logged by: DJD
Borehole Location: Yallah Bay Road, Yallah NSW Checked by: JMF
drill model & mounting: Gemco 210B, Trailer Easting: slope: -90° R.L. Surface: Not Measured
hole diameter: 100 Northing: bearing: datum: Not Measured
drilling information material substance
c
o c - X
2 . [}
2 notes =) 8 material 3o structure and
g samples, = 5] o< ] o .
° 2 g o | &5 SS| 2> additional observations
je g (8|5 tests, etc | G8 ) » ) » ZE| 22
b = g g well depth| ® v E soil type: plasticity or particle characteristics, 55| 55
€ 123|? = details |[RL metred © | © & colour, secondary and minor components. €0 oo
5 N ) TOPSOIL, CLAY: Medium plasticity, dark brown, Wp F | TOPSOIL
b4 N 5 N with some silt. No odour N
2l la _ |
CL |CLAY: Medium plasticity, brown/yellow, with atrace | W | F/St |ALLUVIAL |
of silt. No odour 7
05] ]
Y
5 _ |
L N 777 777 N s R
3 SC | Clayey SAND: Fine to coarse grained, pale brown, L/MD
E N medium plasticity clay.
1.0 CL | CLAY: Medium plasticity, orange/brown, with some | Wp | F/St
| silt, with a trace of fine to coarse grained sand. ]
> GC | Clayey GRAVEL: Fine to medium grained, = | W | L/MD a
7] orange/brown, medium plasticity clay. 7
| SC | Ciayey SAND: Fine to coarse grained, pale grey, | MW | MD | ALLUVIAL/ESTUARINE |
15| medium plasticity clay. Slight organic/brackish odour 7
— - ...Becoming orange-clay at 1.65m. —
0 20 |
> - | e 7]
L] - SC | Clayey SAND: Fine to coarse grained, grey, W | L/IMD —
- _ medium plasticity clay. |
in 25| |
C SC [ Clayey SAND: Fine to coarse grained, dark grey, |
o CL |medumplasticityclay. _ _ _ _ _ _ __ _ _ J>Wp | SF [ESTUARINE |
I 30| Sandy CLAY: Low to medium plasticity, dark grey, Organic/brackish odour 7
L . fine to coarse grained sand, with a trace of rootlets. —
n B ...Note: Observations past 3.25m limited due to -
L] _ groundwater inflows. Auger not raised to check end of |
H 3.5] bit due to wet clayey/sandy soils in the hole. ]
N 4.0 _
O 45 |
] Borehole terminated at 4.5m |
5.0 | |
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system E firm
w washbore 1234 _ N* SPT - sample recovered St Stiff
cT cable tool no resistance Ne SPT with solid cone moisture VSt very stiff
oT di ranging to P pressure meter
iatube refusal B bulk | D dry H hard
B blank bit water 7 e M moist Fb friable
\ Vbit. l 10/1/98 water level E environmental sample w wet o VL very loose
T TC bit — on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex . WS water sample W, liquid limit MD medium dense
*bit shown by suffix P> water inflow pz piezometer D dense
e.g. ADT — water outflow ALT air lift test VD very dense




Groundwater Modelling Assessment Report — Ash Ponds
Tallawarra Lands, Yallah, NSW

Appendix B
New Monitoring Well Borelogs
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Borehole No.

MW11

E . . L P . t Sheet 1of 1
ngineering Log - riezometer Office Job No..  ENAUWOL LO4009AE
Client: TRUenery Tallawarra Date started: 1.2.2011
Principal: Date completed: 1.2.2011
Project: Groundwater Modelling Assessment Logged by: CA
Borehole Location: Yallah Bay Road, Yallah NSW Checked by: CDC
drill model & mounting:Gemco 210B, Trailer Easting: 298321.84 slope: -90° R.L. Surface: 11.10
hole diameter: 125mm Northing: 6177203.74 bearing: datum:
drilling information material substance
c
S c - X
= notes . > 9
£ samples g _% material | 28 structure and
o 2 |g pies, © S = L5 | &2 additional observations
S| & |g| g |tests et s | 58 25|25
T > gl & well depth § ] g soil type: plasticity or particle characteristics, 55| 55
£ 1232 3 details [RL metred © | © & colour, secondary and minor components. Eo| oo
E C A 15 FILL; Clayey SILT: Dark grey/black, low plasticity <Wp | VSt |FILL/ASH
clay.
| 10 1 1
2] _
| 8 N 7
> 4| FILL; Clayey SILT: Dark grey/biack, low plasticity | >Wp | F ]
clay.
| 6 N 7
6 _
H 8 _
H. o _ .
H. 10
Borehole terminated at 10m
0 7 N
12
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
W washbore 234 _ N* SPT - sample recovered St Stiff
cT cable tool ?:nrgeiﬁgitaonce Ne SPT with solid cone moisture VSt very stiff
: P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water Rs reufu SZ?mp e M moist Fb friable
v v bit ! 10/1/98 water level E environmental sample W wet VL very loose
T TC bit —— on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex WS water sample W, liquid limit MD medium dense
*bit shown by suffix P> water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense
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Borehole No.

MW12

E . . L P . t Sheet 1of1l
ngineering Log - riezometer Office Job No..  ENAUWOL LO4009AE
Client: TRUenery Tallawarra Date started: 1.2.2011
Principal: Date completed: 1.2.2011
Project: Groundwater Modelling Assessment Logged by: CA
Borehole Location: Yallah Bay Road, Yallah NSW Checked by: CDC
drill model & mounting:Gemco 210B, Trailer Easting: 298321.98 slope: -90° R.L. Surface: 11.15
hole diameter: 125mm Northing: 6177206.72 bearing: datum:
drilling information material substance
c
S c - X
= notes . > 9
£ samples g _% material | 28 structure and
o 2 |g pies, © S = L5 | &2 additional observations
S| & |g| g |tests et s | 58 25|25
T > gl & well depth § ] g soil type: plasticity or particle characteristics, 55| 55
£ 1232 3 details [RL metred © | © & colour, secondary and minor components. Eo| oo
E C A 15 FILL; Clayey SILT: Dark grey/black, low plasticity <Wp | VSt |FILL/ASH
clay.
| 10 ] ]
2] _
| 8 7] N
> 4
FILL; Clayey SILT: Dark grey/biack, low plasticity | >Wp | F ]
clay.
| 6 7] N
6 _
H 8 |
0 L ] 7]
H. 10
Borehole terminated at 10m
Lo 7] N
12
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
W washbore 234 _ N* SPT - sample recovered St Stiff
cT cable tool ?:nrgeiﬁgitaonce Ne SPT with solid cone moisture VSt very stiff
: P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water Rs reufu SZ?mp e M moist Fb friable
v v bit ! 10/1/98 water level E environmental sample W wet VL very loose
T TC bit = on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex WS water sample W, liquid limit MD medium dense
*bit shown by suffix P> water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense




Borehole No.

MW13

- . . Sheet 1of1l
Engineering Log - Plezometer Office Job No..  ENAUWOL LO4009AE
Client: TRUenery Tallawarra Date started: 1.2.2011
Principal: Date completed: 1.2.2011
Project: Groundwater Modelling Assessment Logged by: CA
Borehole Location: Yallah Bay Road, Yallah NSW Checked by: CDC

drill model & mounting:Gemco 210B, Trailer

Easting: 298319.19 slope:

-90°

R.L. Surface: 11.11

PIEZOMETER ENAUWOLLO4009AE - LOGS.GPJ COFFEY.GDT 13.4.11

Form GEO 5.10 Issue 3 Rev.0

hole diameter: 125mm Northing: 6177205.41 bearing:
drilling information material substance
S notes 5 =3
] 2|2 material ] structure and
5 samples, 218 5| &3 dditional ob ti
=] 2 e © 25 SS | &5 additional observations
o o o . | tests, etc = 5 2E | oF
< a ol @ S a . . . . . » T 7]
T gl & well depth] ® ] g soil type: plasticity or partl_cle characteristics, 55| 55
£ 1232 3 details [RL metred © | © & colour, secondary and minor components. Eo| oo
E C A 15 FILL; Clayey SILT: Dark grey/black, low plasticity <Wp | V FILL/ASH
clay.
10 N N
2] _
| 8 T 7
»— - ]
4 _
6 _
= Borehole terminated at 7m
8] _
-2 T 7
10| ]
|0 T 7
12
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample . based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system E firm
W washbore 1234 ” N* SPT - sample recovered St Stiff
cT cable tool ?:nrgeiﬁgtaonce Ne SPT with solid cone moisture VSt very stiff
. : P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water s Uk sample M moist Fb friable
. R refusal
v v bit ! 10/1/98 water level E environmental sample W wet VL very loose
T TC bit = on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex ) WS water sample W, liquid limit MD medium dense
*bit shown by suffix P> water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense
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Borehole No.

MW14

E . . L P . t Sheet 1of1l
ngineering Log - riezometer Office Job No..  ENAUWOL LO4009AE
Client: TRUenery Tallawarra Date started: 1.2.2011
Principal: Date completed: 1.2.2011
Project: Groundwater Modelling Assessment Logged by: CA
Borehole Location: Yallah Bay Road, Yallah NSW Checked by: CDC
drill model & mounting:Gemco 210B, Trailer Easting: 298093.35 slope: -90° R.L. Surface: 2.07
hole diameter: 125mm Northing: 6146938.44 bearing: datum:
drilling information material substance
c
<) c - X
= notes . >0
] 2|2 material ] structure and
5 samples, 218 85| &2 dditional ob ti
° 2 |g o | 5 5SS | 25 additional observations
] S S| . | tests, etc = =8 22| o=
£ 2 |g & S| at soil type: plasticity or particle characteristics 22| 22
© 2 g well depth| © RSy ype: p y Or partic ) 5| 5%
£ 1232 3 details [RL metred © | © & colour, secondary and minor components. Eo| oo
ﬁ C A A1 CL [Sandy CLAY: Medium plasticity, black/dark grey, <Wp [St/VSt| ALLUVIAL
s fine to medium grained sand, with some silt and
— shells, with trace roots.
<§( > ) >Wp S
T
2_ /
- } 4
~ Borehole terminated at 4m
6
| -4 =
8
| -6 ]
e 0
12
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
W washbore 1234 _ N* SPT - sample recovered St Stiff
cT cable tool ?:nrgeiﬁgitaonce Ne SPT with solid cone moisture VSt very stiff
: P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water s Uk sample M moist Fb friable
. R refusal
v v bit ! 10/1/98 water level E environmental sample W wet VL very loose
T TC bit = on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex WS water sample W, liquid limit MD medium dense
*bit shown by suffix P> water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense
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Borehole No.

MW15

E . . L P . t Sheet 1of1l
ngineering Log - riezometer Office Job No..  ENAUWOL LO4009AE
Client: TRUenery Tallawarra Date started: 4.2.2011
Principal: Date completed: 4.2.2011
Project: Groundwater Modelling Assessment Logged by: CA
Borehole Location: Yallah Bay Road, Yallah NSW Checked by: CDC
drill model & mounting:HAND AUGER Easting: 298379.07 slope: -90° R.L. Surface: 0.62
hole diameter: 100 Northing: 6176480.34 bearing: datum:
drilling information material substance
c
S c - X
= notes . > 9
£ samples g _% material | 28 structure and
o 2 |g pies, © S = L5 | &2 additional observations
e S S| 5 tests, etc < =8 % = 3 £
T > gl & well depth § ] g soil type: plasticity or particle characteristics, 55| 55
£ 1232 3 details [RL metred © | © & colour, secondary and minor components. Eo| oo
< N %% FILL; Clayey SILT: Dark grey/brown, low plasticity <Wp F [ FILL; FLYASH
- CH \dlay withsomeroots. _ _ _ ___ _ _ _ _ ACLOVIAL — —— T T T
> W7ZZN) 1 CLAY: High plasticity, dark grey, with some sand
=) CL pMandroots. >Wp
] - Sandy CLAY: Medium plasticity, dark grey/brown,
'__ fine to medium grained sand.
Borehole terminated at 1.5m
2]
-2 ]
4
|4 T
6
| -6 ]
8]
-8 ]
10|
| -10 7
12
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
W washbore 234 _ N* SPT - sample recovered St Stiff
cT cable tool ?:nrgeiﬁgitaonce Ne SPT with solid cone moisture VSt very stiff
: P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water Rs reufu SZ?mp e M moist Fb friable
v v bit ! 10/1/98 water level E environmental sample W wet VL very loose
T TC bit = on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex WS water sample W, liquid limit MD medium dense
*bit shown by suffix P> water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense




Borehole No. MW16

Sheet 1of1
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Engineering Log - Plezometer Office Job No..  ENAUWOL LO4009AE
Client: TRUenery Tallawarra Date started: 31.1.2011
Principal: Date completed: 31.1.2011
Project: Groundwater Modelling Assessment Logged by: CA
Borehole Location: Yallah Bay Road, Yallah NSW Checked by: CDC
drill model & mounting:Gemco 210B, Trailer Easting: 297878.68 slope: -90° R.L. Surface: 1.30
hole diameter: 125mm Northing: 6176242.93 bearing: datum:
drilling information material substance
c
S c - X
= notes . > 9
£ samples g _% material | 28 structure and
o 2 |g pies, © S = L5 | &2 additional observations
S| & |g| g |tests et s | 58 25|25
T > gl & well depth § ] g soil type: plasticity or particle characteristics, 55| 55
£ 1232 3 details [RL metred © | © & colour, secondary and minor components. Eo| oo
E C A 15 CH [ CLAY: High plasticity, dark grey/grey, with some >Wp | S/F | ALLUVIAL
b4 silt, fine grained sand and shells.
1 0
2] _
(- — .
4 _
7] Well installed to 5.50m N
6
Borehole terminated at 6m
|6
8] _
| -8
10| ]
| -10
12
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
W washbore 1234 _ N* SPT - _samplc_e recovered St Stiff
cT cable tool ?:nrgeiﬁgitaonce Ne SPT with solid cone moisture VSt very stiff
: : - P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water Rs reufu SZ?mp e M moist Fb friable
v v bit ! 10/1/98 water level E environmental sample W wet VL very loose
T TC bit = on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex WS water sample W, liquid limit MD medium dense
*bit shown by suffix P> water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense
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Borehole No.

MW17

E . . L P . t Sheet 1of1l
ngineering Log - riezometer Office Job No..  ENAUWOL LO4009AE
Client: TRUenery Tallawarra Date started: 31.1.2011
Principal: Date completed: 31.1.2011
Project: Groundwater Modelling Assessment Logged by: CA
Borehole Location: Yallah Bay Road, Yallah NSW Checked by: CDC
drill model & mounting:Gemco 210B, Trailer Easting: 297773.55 slope: -90° R.L. Surface: 1.38
hole diameter: 125mm Northing: 6176163.14 bearing: datum:
drilling information material substance
c
<) c - X
= notes . >0
] 2|2 material ] structure and
= samples, 2 < o< £ o .
o 2 |g [3) S = =06 | & > additional observations
e & | S| s | tests, etc z |58 2E | 0=
< a o © S a . . . . . » T 7]
] 2 s well depth| © k4 g soil type: plasticity or particle characteristics, 55|55
£ 1232 3 details [RL metred © | © & colour, secondary and minor components. Eo| oo
> C A 15 o CL |Sandy CLAY: Medium plasticity, dark grey/grey, >Wp S [ALLUVIAL
a) Y c ’ -
< 7 with some silt and broken shells, with trace roots.
1 0 2
- {7 |
2y _
a7 _
' Borehole terminated at 5m
| -4
6 _
| -6
8] _
| -8
10| ]
| -10
12
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
W washbore 1234 _ N* SPT - sample recovered St Stiff
cT cable tool ?:nrgeiﬁgitaonce Ne SPT with solid cone moisture VSt very stiff
: P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water s Uk sample M moist Fb friable
\% V bit R refu§ al w wet VL very loose
. ! 10/1/98 water level E environmental sample o
T TC bit —— on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex WS water sample W, liquid limit MD medium dense
*bit shown by suffix P> water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense




Borehole No. MW18
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ngineering Log - riezometer Office Job No..  ENAUWOL LO4009AE
Client: TRUenery Tallawarra Date started: 31.1.2011
Principal: Date completed: 31.1.2011
Project: Groundwater Modelling Assessment Logged by: CA
Borehole Location: Yallah Bay Road, Yallah NSW Checked by: CDC
drill model & mounting:Gemco 210B, Trailer Easting: 297113.35 slope: -90° R.L. Surface: 4.89
hole diameter: 125mm Northing: 6176542.02 bearing: datum:
drilling information material substance
c
S c - X
= notes . > 9
£ samples g _% material | 28 structure and
o 2 |g pies, © S = L5 | &2 additional observations
e S S| . | tests, etc = =8 22| o=
a ol @ S . . . . . » T 7]
T gl & well depth] ® ] g soil type: plasticity or particle characteristics, 55| 55
£ 1232 3 details [RL metred © | © & colour, secondary and minor components. Eo| oo
E N A 15 CL [CLAY: Medium plasticity, orange/brown, with <Wp | VSt [ RESIDUAL SOIL
P4 some silt, roots and fine grained sand.
| 4
7, ] CL |Sandy CLAY: Medium plasticity, orange/brown, H 7]
7/ with some silt, with a trace of fine grained angular
b 27/ gravel. ]
> il T Wp | F ]
] 4] ]
H. g SANDSTONE: Exiremely to highly weathered | DIM | H | XW/HW SANDSTONE (BERRY
- o rock, orange/brown with grey, with some fine to SILTSTONE)
I H coarse grained angular sandstone gravel. i
6] - Well installed to 5.8m
Borehole terminated at 6m
|2
8] _
| -4
10| ]
-6
12
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* C casing N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
W washbore 2 34 _ N* SPT - _samplc_e recovered St Stiff
cT cable tool ?:nrgeiﬁgitaonce Ne SPT with solid cone moisture VSt very stiff
: P pressure meter
DT diatube refusal B bulk | D dry H hard
B blank bit water s Uk sample M moist Fb friable
\% V bit R refu§ al w wet VL very loose
. ! 10/1/98 water level E environmental sample o
T TC bit —— on date shown PID PID measurement Wp  plastic limit L loose
TBX Tubex WS water sample W, liquid limit MD medium dense
*bit shown by suffix P> water inflow pz piezometer D dense
e.g. ADT —q water outflow ALT air lift test VD very dense




Groundwater Modelling Assessment Report — Ash Ponds
Tallawarra Lands, Yallah, NSW

Appendix C
Test Pit Logs



TESTPIT ENAUWOLLO4009AE - LOGS.GPJ COFFEY.GDT 2.5.11

Form GEO 5.2 Issue 3 Rev.2

Excavation No.

CTP87

Engineering Log - Excavation Sheet tors
Office Job No.: ENAUWOLLO4009AE
Client: TRUenery Tallawarra Date started: 18.4.2011
Principal: Date completed: 18.4.2011
Project: Groundwater Modelling Assessment Logged by: AJW
Test pit location: ~ Yallah Bay Road, Yallah NSW Checked by: CDC
equipment type and model: BACKHOE Pit Orientation: Easting: 298747 m R.L. Surface: NOT MEASURED
excavation dimensions: 2mlong 0.45m wide Northing: 6176662 m datum:
excavation information material substance
o Il
o c = X = O
=1 . o DS =
] notes 2|2 material 2o | x0Qo
= = |8 vocs | SE|[ 85 structure and
Q (S = g Q o .
E < 'CgL _ samples, E % 3 gé % 4;‘) 29 E additional observations
T Q | g & | tests etc depth] § | @€ soil type: plasticity or particle characteristics, €| ¢ kPa
S| 8 £ &5 . S| g@
£ 123|® = RL metres] © | © o colour, secondary and minor components. Eoc | 0o |88 g8
T N FILL; GRAVEL: Fine to coarse grained, black, M MD COALWASH
@ 1 sub-angular to angular gravel, with a trace of coarse 1
| grained sand and silt. |
...Increasing coarse grained sand component
o 0.5 _
g E
z . .
w
%) - .
Jis)
[¢) . .
w
% . .
z 1.0 ]
1 5_ ...Traces of red clay clumps observed at 1.4m - 1.6m. N
E = —
Test pit CTP87 terminated at 1.6m
20| _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 _ \ vane shear (kPa) St stiff
R ripper p;n;eiﬁ'gsﬁznce Bs bulk sample moisture VSt very stiff
E excavator 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
— water outflow VD very dense




Excavation No. CTPS8S8

1 1 1 Sheet 1of1
Englneerlng Log 3 Excavat|0n Office Job No.: 0ENAUWOLLO4009AE

TESTPIT ENAUWOLLO4009AE - LOGS.GPJ COFFEY.GDT 2.5.11

Form GEO 5.2 Issue 3 Rev.2

Client: TRUenery Tallawarra Date started: 18.4.2011
Principal: Date completed: 18.4.2011
Project: Groundwater Modelling Assessment Logged by: AJW
Test pit location: ~ Yallah Bay Road, Yallah NSW Checked by: CDC
equipment type and model: BACKHOE Pit Orientation: Easting: 298549 m R.L. Surface: NOT MEASURED
excavation dimensions: 2mlong 0.45m wide Northing: 6126798 m datum:
excavation information material substance
c Il
o c = X = O
=1 . o DS =
] notes 2|2 material 2o | x0Qo
Z = |8 vocs | SE|[ 85 structure and
5} (S = 9 Q 3 .
E 5 'C%L . samples, 2 =8 E% @ %‘) 2o & additional observations
T Q| g &|tests etc depth] § | @€ soil type: plasticity or particle characteristics, g 2|22 kPa
S| 8 £ &5 . S| ¢@
£ 123|® = RL metres] © | © o colour, secondary and minor components. Eo | 0o |88 g8
I N -] FILL; CLAY: Medium plasticity, orange/brown, with [ >Wp St FILL - Grass cover ]
@ 1 some organics (rootlets), with a trace of fine to No odour 1
] medium grainedsand. / MD [COALWASH ™~~~ — — 7
05 FILL; GRAVEL: Fine to coarse grained, black, \No odour —]
E sub-angular to angular, with some coarse grained || M | L/MD Aeq T T T T T 1
E ] san ]
- > No odour ]
1.0 FILL; SILT: Grey, with a trace of fine grained -
] sand. -]
1.57 .
2.0 ]
257 .
3.0 7
- 357 .
E - w ...Wet ash observed at 3.5m. No ]
=) H 4 el
] Test pit CTP88 terminated at 3.7m oo Sattrated zon -
4.0 ]
4.57] .
5.0 ]
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 _ \ vane shear (kPa) St stiff
R ripper p;n;eiﬁ'gsﬁznce Bs bulk sample moisture VSt very stiff
E excavator 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
— water outflow VD very dense




Excavation No.

CTP89

TESTPIT ENAUWOLLO4009AE - LOGS.GPJ COFFEY.GDT 2.5.11

Form GEO 5.2 Issue 3 Rev.2

Engineering Log - Excavation Sheet tors
Office Job No.: ENAUWOLLO4009AE
Client: TRUenery Tallawarra Date started: 18.4.2011
Principal: Date completed: 18.4.2011
Project: Groundwater Modelling Assessment Logged by: AJW
Test pit location: ~ Yallah Bay Road, Yallah NSW Checked by: CDC
equipment type and model: BACKHOE Pit Orientation: Easting: 297729 m R.L. Surface: NOT MEASURED
excavation dimensions: 2mlong 0.45m wide Northing: 6176086 m datum:
excavation information material substance
o Il
o c = X = O
=1 . o DS =
] notes 2|2 material 2o | x0Qo
= k=l © o | §E|1 850 structure and
Q (S = g Q s .
E 5 'C%L _ | samples, 2 £3 %% a2 4;‘) ack additional observations
T e =y % tests, etc depth] £ s E soil type: plasticity or particle characteristics, S5 55 kPa
£ 123|® = RL metres] & | © & colour, secondary and minor components. Eoc | 0o |88 g8
T N FILL; Sandy GRAVEL: Fine to coarse grained, M MD COALWASH
@ 1 black, sub-angular to angular, medium to coarse s d rootlets to |
| grained sand, with some silt. O%qu grass cover and rootlets to |
N ...Cobbles (60-150mm) observed from 0.3m - 2.0m. N
0.5 ]
E
a -] ]
w
>
& ] ]
w
8 - ]
[¢) 1.0 ]
w
Z
g ] ]
z - -
15 _
E — —
2.0
Test pit CTP89 terminated at 2m
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 _ \ vane shear (kPa) St stiff
R ripper p;n;eiﬁ'gsﬁznce Bs bulk sample moisture VSt very stiff
E excavator 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
— water outflow VD very dense




TESTPIT ENAUWOLLO4009AE - LOGS.GPJ COFFEY.GDT 2.5.11

Form GEO 5.2 Issue 3 Rev.2

Excavation No.

CTP90

Engineering Log - Excavation Sheet tors
Office Job No.: ENAUWOLLO4009AE
Client: TRUenery Tallawarra Date started: 18.4.2011
Principal: Date completed: 18.4.2011
Project: Groundwater Modelling Assessment Logged by: AJW
Test pit location: ~ Yallah Bay Road, Yallah NSW Checked by: CDC
equipment type and model: BACKHOE Pit Orientation: Easting: 297785 m R.L. Surface: NOT MEASURED
excavation dimensions: 2mlong 0.45m wide Northing: 6176394 m datum:
excavation information material substance
o Il
o c = X = O
=1 . o DS =
< notes 2 2 material 0T | x0Q0
= k=l © o | §E|1 850 structure and
Q — = 9 Q o .
E 2 'CgL _ | samples, £ ;f_;_g gé @ 4;‘) 29 E additional observations
T e =y % tests, etc depth] £ s E soil type: plasticity or particle characteristics, S5 55 kPa
£ 123|® = RL metres] & | © & colour, secondary and minor components. Eoc | 0o |88 g8
I N FILL; Sandy GRAVEL: Fine to medium grained, M MD COALWASH
@ 1 black, angular, fine to coarse grained sand, with s tlets t 1
some silt, and cobbles. Ome grass cover, rootiets to
— depth of 0.6m. —
0.5 ]
E
a -] ]
w
>
& ] ]
w
8 - ]
[¢) 1.0 ]
% ...Increasing coarse grained gravel and cobbles
o 1 (60-200mm) with depth from 1.0m. 1
p=4
15 _
E — —
2.0
Test pit CTP90 terminated at 2m
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 _ \ vane shear (kPa) St stiff
R ripper p;n;eiﬁ'gsﬁznce Bs bulk sample moisture VSt very stiff
E excavator 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
— water outflow VD very dense




TESTPIT ENAUWOLLO4009AE - LOGS.GPJ COFFEY.GDT 2.5.11

Form GEO 5.2 Issue 3 Rev.2

Excavation No.

CTP91

Engineering Log - Excavation Sheet tors
Office Job No.. ~ ENAUWOLLO4009AE
Client: TRUenery Tallawarra Date started: 18.4.2011
Principal: Date completed: 18.4.2011
Project: Groundwater Modelling Assessment Logged by: AJW
Test pit location: ~ Yallah Bay Road, Yallah NSW Checked by: CDC
equipment type and model: BACKHOE Pit Orientation: Easting: 297591 m R.L. Surface: NOT MEASURED
excavation dimensions: 2mlong 0.45m wide Northing: 6176314 m datum:
excavation information material substance
o Il
o c = X = O
=1 . o DS =
] notes 2|2 material 2o | x0Qo
= = |8 vocs | SE|[ 85 structure and
5] — 4 I Qo " .
E 5 'C%L _ | samples, 2 Zf-;_g %% a2 4;‘) ack additional observations
T e =y % tests, etc depth] £ s E soil type: plasticity or particle characteristics, S| 5% kPa
£ 123|® = RL metres] & | © & colour, secondary and minor components. Eo | 0o |88 g8
I N FILL; Silty GRAVEL: Fine to medium grained, M D COALWASH
@ 1 angular to sub-angular gravel, with some fine to Grassed cover 1
coarse grained sand and organics (rootletsto0.am). | | |10l
FILL; Sandy SILT: Pale grey, fine grained sand, D/St FILL/ASH
1 with some clay. 1
0.5 ]
E — —
1.0 ]
15
> W Saturated at 1.5m
E - -
CL/CH| CLAY: “Medium to high plasticity, black, witha | >Wp | SIF [ALLUVIAL/ESTUARINE ~ |
1 trace of fine grained sand. Strong organic odour 1
2.0
CL/CH| CLAY: Medium to high plasticity, brown/orange.
Test pit CTP91 terminated at 2.1m
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 _ \ vane shear (kPa) St stiff
R ripper p;n;eiﬁ'gsﬁznce Bs bulk sample moisture VSt very stiff
E excavator 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
— water outflow VD very dense




Excavation No. CTP92

1 1 1 Sheet 1of1
Englneerlng Log 3 Excavat|0n Office Job No.: 0ENAUWOLLO4009AE

TESTPIT ENAUWOLLO4009AE - LOGS.GPJ COFFEY.GDT 2.5.11

Form GEO 5.2 Issue 3 Rev.2

Client: TRUenery Tallawarra Date started: 18.4.2011
Principal: Date completed: 18.4.2011
Project: Groundwater Modelling Assessment Logged by: AJW
Test pit location: ~ Yallah Bay Road, Yallah NSW Checked by: CDC
equipment type and model: BACKHOE Pit Orientation: Easting: 297541 m R.L. Surface: NOT MEASURED
excavation dimensions: 2mlong 0.45m wide Northing: 6176705 m datum:
excavation information material substance
c Il
o c = X = O
= . o) =
S notes ';% material c g2 3t £ structure and
5] S g 2> | 8¢ L .
E & 'C%L _ | samples, =8 %% 2 4;‘) ack additional observations
T e =y % tests, etc depth s E soil type: plasticity or particle characteristics, S5S| 5% kPa
£ 123|® = RL metres| S o colour, secondary and minor components. Eoc | 0o |88 g8
T E N FILL; Sandy SILT: Pale grey, fine grained sand, M D ASH
@ 1 with some clay. No odour 1
0.5 ]
E — —
> . W ...Saturated at 0.9m N
1.0 ]
E
CL/CH| CLAY: Medium to high plasticity, dark grey/brown, >Wp St ALLUVIAL/ESTUARINE
— wiht some fine to coarse grained sand. —
15
Test pit CTP92 terminated at 1.5m
20| _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 _ \ vane shear (kPa) St stiff
R ripper p;n;eiﬁ'gsﬁznce Bs bulk sample moisture VSt very stiff
E excavator 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
— water outflow VD very dense




TESTPIT ENAUWOLLO4009AE - LOGS.GPJ COFFEY.GDT 2.5.11

Form GEO 5.2 Issue 3 Rev.2

Excavation No.

CTP93

Engineering Log - Excavation Sheet tors
Office Job No.: ENAUWOLLO4009AE
Client: TRUenery Tallawarra Date started: 18.4.2011
Principal: Date completed: 18.4.2011
Project: Groundwater Modelling Assessment Logged by: AJW
Test pit location: ~ Yallah Bay Road, Yallah NSW Checked by: CDC
equipment type and model: HAND SHOVEL Pit Orientation: Easting: 298371 m R.L. Surface: NOT MEASURED
excavation dimensions: 0.5mlong 0.5m wide Northing: 6176489 m datum:
excavation information material substance
c Il
o c = X = O
=1 . o DS =
] notes 2|2 material 2o | x0Qo
= k=l © o | §E|1 850 structure and
5} — = I Qo " .
E 5 'C%L _ | samples, 2 f—; S 2 % a2 4;‘) ack additional observations
T e =y % tests, etc depth] £ s E soil type: plasticity or particle characteristics, S5 55 kPa
£ 123|® = RL metres] & | & colour, secondary and minor components. Eo | 0o |88 g8
o N 12112)] TOPSOIL: Mostly organic matter (leaves and M L \troesow
z VY Ct |ootlets_ ___ I >Wp | Fist ALLUVIAL/ESTUARINE T
T Y Sandy CLAY: Medium plasticity, dark Organic odour ]
(2 / 7 grey/red/brown, medium to coarse grained sand, with
% — / some grey ash from 0.1-0.2m. —
< 7/
T V7 .
05 // __________________ |
.""/] SC |Clayey SAND: Medium to coarse grained, dark M/W | L/IMD
> E 1 grey. W 1
Test pit CTP93 terminated at 0.7m
1.0 ]
15 _
20| _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 _ \ vane shear (kPa) St stiff
R ripper p;n;eiﬁ'gsﬁznce Bs bulk sample moisture VSt very stiff
E excavator 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
— water outflow VD very dense




Excavation No. CTP94

1 1 1 Sheet 1of1
Englneerlng Log 3 Excavat|0n Office Job No.: 0ENAUWOLLO4009AE

TESTPIT ENAUWOLLO4009AE - LOGS.GPJ COFFEY.GDT 2.5.11

Form GEO 5.2 Issue 3 Rev.2

Client: TRUenery Tallawarra Date started: 18.4.2011
Principal: Date completed: 18.4.2011
Project: Groundwater Modelling Assessment Logged by: AJW
Test pit location: ~ Yallah Bay Road, Yallah NSW Checked by: CDC
equipment type and model: BACKHOE Pit Orientation: Easting: 297776 m R.L. Surface: NOT MEASURED
excavation dimensions: 2mlong 0.45m wide Northing: 6176176 m datum:
excavation information material substance
o Il
o c = X = O
=1 . o DS =
] notes 2|2 material 2o | x0Qo
= = |8 vocs | SE|[ 85 structure and
Q (S = g Q s .
E 5 'C%L _ | samples, 2 £3 %% a2 4;‘) ack additional observations
T Q | g & | tests etc depth] § | @€ soil type: plasticity or particle characteristics, oS | €¢ kPa
S| 8 £ &5 . S| g@
£ 123|® = RL metres] © | © o colour, secondary and minor components. Eoc | 0o |88 g8
I N CL/CH| CLAY: Medium to high plasticity, dark brown, with >Wp | SIF ALLUVIAL/ESTUARINE
@ 1 some organics from 0.0-0.3m (rootlets and fibres)
Grassed cover, rootlets to 0.3m
- New testpit to retrieve shallower
| sample (0.4-0.5m) |
E 0.5 ]
/] CL |Sandy CLAY: Low to medium plasticity, pale grey, [ALLUVIALJESTUARINE ~ |
> E 1 / fine to medium grained sand, with some silt. Moderate organic odour 1
1.0
Test pit CTP94 terminated at 1m
15 _
20| _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 _ \ vane shear (kPa) St stiff
R ripper p;n;eiﬁ'gsﬁznce Bs bulk sample moisture VSt very stiff
E excavator 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
— water outflow VD very dense




Groundwater Modelling Assessment Report — Ash Ponds
Tallawarra Lands, Yallah, NSW

Appendix D
Hand Auger Logs



Borehole No. HA1

BOREHOLE ENAUWOLLO4009AE - LOGS.GPJ COFFEY.GDT 3.20.12

Form GEO 5.3 Issue 3 Rev.2

E - . L B h I Sheet 1of 1
ngineering Log - borenole Office Job No..  ENAUWOLLO4009AE
Client: TRUenery Tallawarra Date started: 23.8.2011
Principal: Date completed: 23.8.2011
Project: Groundwater Modelling Assessment Logged by: AJW
Borehole Location: Yallah Bay Road, Yallah NSW Checked by: CDC
drill model and mounting: Hand Auger Easting: 297759 slope: -90° R.L. Surface: NOT MEASURED
hole diameter: 100 mm Northing 6176176 bearing: datum:
drilling information material substance
5 x Ie)
Q2 c -~ =
g s;r?]t?ess g ‘% material c LZ’% % g structure and
3| 2 |g ; tp o o |85 £s| 25| 88¢E additional observations
g g S| 5 | tests, etc £ %8 ] . » ] o 22|25 “Pa
T gl 3 depth] @ @ g soil type: plasticity or partlple characteristics, 55|55
£ 1232 3 RL |metreq © | ©® colour, secondary and minor components. Eo| oo | 8888
< N ‘ ‘ ‘ ‘ TOPSOIL; Sandy CLAY: Low plasticity, dark M/W S TOPSOIL
T brown, fine to coarse grained sand, with some silt W VD Grassed surface —
- i @nd organic matter (leaflitter). ! AL T |
FILL; Sandy GRAVEL: Fine to coarse grained,
black, sub-angular to sub-rounded gravel comprises +——v—T a1 | | | | MAaTivm iEeT i aomneE — — —
i 'l of coalwash, fine to coarse grained sand. /| *WP | FIS! Moderate organic odour |
05 CLAY: High plasticity, dark brown/grey, with a
] trace of fine to medium grained sand. —]
CL |Sandy CLAY: Low to medium plasticity, grey, fine |ALLUVIALESTUARINE |
- to medium grained sand. -
] ...Becoming yellow sandy clay in parts from 0.8m. a
E+QC1 = —
1.0
Borehole HA1 terminated at 1m
15] _]
2.0 _]
2.5 _
3.0] |
35 ]
4.0
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* M mud N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* C casing Ugs undisturbed sample 63mm diameter based on unified classification S soft
RR roller/tricone penetration D disturbed sample system F firm
W washbore 1234 _ N standard penetration test (SPT) St stiff
CT cable tool E P;nr;ﬁsgnce N* SPT - sample recovered moisture VSt very stiff
HA hand auger refusal Nc SPT with solid cone D dry H hard
DT diatube water \% vane shear (kPa) M moist Fb friable
B blank bit l 10/1/98 water level P pressuremeter W wet VL very loose
\% V bit = on date shown Bs bulk sample Wp  plastic limit L loose
T TC bit ) E environmental sample W, liquid limit MD medium dense
*bit shown by suffix P water inflow R refusal D dense
e.g. ADT —<q water outflow VD very dense




BOREHOLE ENAUWOLLO4009AE - LOGS.GPJ COFFEY.GDT 3.20.12

Form GEO 5.3 Issue 3 Rev.2

Borehole No.

HA2

E - . L B h I Sheet 1of 1
ngineering Log - borenole Office Job No..  ENAUWOLLO4009AE
Client: TRUenery Tallawarra Date started: 23.8.2011
Principal: Date completed: 23.8.2011
Project: Groundwater Modelling Assessment Logged by: AJW
Borehole Location: Yallah Bay Road, Yallah NSW Checked by: CDC
drill model and mounting: Hand Auger Easting: 297813 slope: -90° R.L. Surface: NOT MEASURED
hole diameter: 100 mm Northing 6176170 bearing: datum:
drilling information material substance
c i
o c <X | =9
= . [} =
g s;r?]t?ess g ‘% material c LZ"E % g structure and
3| 2 |g ; tp o o |85 £s| 25| 88¢E additional observations
g g S| 5 | tests, etc £ %8 ] . » ] o 25| 2% “Pa
T gl 3 depth] @ @ g soil type: plasticity or partlple characteristics, 55|55
£ 1232 3 RL |metreq © | ©® colour, secondary and minor components. Eo| oo | 8888
< N TOPSOIL; CLAY: Low to medium plasticity, dark >Wp S TOPSOIL
T — brown/black, with some silt and some organic matter Grassed surface —
i (rootlets). Moderate to strong organic odour |
05 CL/CH| CLAY: Medium to high plasticity, dark grey/dark FISt |ALLUVIALJESTUARINE =~ |
' cL brown, with a trace ofsit. E Moderate organic odour —
| Sandy CLAY: Low to medium plasticity, pale Weak organic odour i
greylyellow, fine to medium grained sand.
>
E ...Wet sandy clay observed from 0.8m. w
- ...Becoming clayey sand, (low plasticity clay and -
107 medium to coarse grained sand ), pale grey from ]
0.85m
N Borehole HA2 terminated at 0.95m N
15] _]
2.0 _]
2.5 _
3.0] |
35 ]
4.0
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* M mud N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* C casing Ugs undisturbed sample 63mm diameter based on unified classification S soft
RR roller/tricone penetration D disturbed sample system F firm
W washbore 1234 _ N standard penetration test (SPT) St stiff
CT cable tool E P;nr;ﬁsgnce N* SPT - sample recovered moisture VSt very stiff
HA hand auger refusal Nc SPT with solid cone D dry H hard
DT diatube water \% vane shear (kPa) M moist Fb friable
B blank bit l 10/1/98 water level P pressuremeter W wet VL very loose
\% V bit = on date shown Bs bulk sample Wp  plastic limit L loose
T TC bit ) E environmental sample W, liquid limit MD medium dense
*bit shown by suffix P water inflow R refusal D dense
e.g. ADT —<q water outflow VD very dense




BOREHOLE ENAUWOLLO4009AE - LOGS.GPJ COFFEY.GDT 3.20.12

Form GEO 5.3 Issue 3 Rev.2

Borehole No.

HA3

E - . L B h I Sheet 1of 1
ngineering Log - borenole Office Job No..  ENAUWOLLO4009AE
Client: TRUenery Tallawarra Date started: 23.8.2011
Principal: Date completed: 23.8.2011
Project: Groundwater Modelling Assessment Logged by: AJW
Borehole Location: Yallah Bay Road, Yallah NSW Checked by: CDC
drill model and mounting: Hand Auger Easting: 297871 slope: -90° R.L. Surface: NOT MEASURED
hole diameter: 100 mm Northing 6176149 bearing: datum:
drilling information material substance
= :
o c <X | =9
= . [} =
g s;r?]t?ess g ‘% material c LZ"E % g structure and
3| 2 |g ; tp o o |85 £s| 25| 88¢E additional observations
g g S| 5 | tests, etc £ %8 ] . » ] o 22|25 “Pa
T gl 3 depth] @ @ g soil type: plasticity or partlple characteristics, 55|55
£ 1232 3 RL |metreq © | ©® colour, secondary and minor components. Eo| oo | 8888
< N [p— TOPSOIL; CLAY: Low to medium plasticity, dark w S TOPSOIL
T — brown/black, with some silt and organic matter (grass Grassed surface —
i rootlets). Moderate organic odour i
E ] CL |Sandy CLAY: Low to medium plasticity, pale | >Wp | F [ALLUVIALJESTUARINE |
0.5 greylyellow, fine to medium grained sand. No odour
Sp |\.Becoming clayey sand at0.4m. W | D .
- SAND: Medium to coarse grained, pale grey/pale .
E brown, with some clay.
Borehole HA3 terminated at 0.7m
1.0/ ]
15] |
2.0] |
2.5 _
3.0] |
35 ]
4.0
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* M mud N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* C casing Ugs undisturbed sample 63mm diameter based on unified classification S soft
RR roller/tricone penetration D disturbed sample system F firm
W washbore 1234 _ N standard penetration test (SPT) St stiff
CT cable tool E P;nr;ﬁsgnce N* SPT - sample recovered moisture VSt very stiff
HA hand auger refusal Nc SPT with solid cone D dry H hard
DT diatube water \% vane shear (kPa) M moist Fb friable
B blank bit l 10/1/98 water level P pressuremeter W wet VL very loose
\% V bit = on date shown Bs bulk sample Wp  plastic limit L loose
T TC bit ) E environmental sample W, liquid limit MD medium dense
*bit shown by suffix P water inflow R refusal D dense
e.g. ADT —<q water outflow VD very dense




Borehole No. HA4

BOREHOLE ENAUWOLLO4009AE - LOGS.GPJ COFFEY.GDT 3.20.12

Form GEO 5.3 Issue 3 Rev.2

E - . L B h I Sheet 1of 1
ngineering Log - borenole Office Job No..  ENAUWOLLO4009AE
Client: TRUenery Tallawarra Date started: 23.8.2011
Principal: Date completed: 23.8.2011
Project: Groundwater Modelling Assessment Logged by: AJW
Borehole Location: Yallah Bay Road, Yallah NSW Checked by: CDC
drill model and mounting: Hand Auger Easting: 297778 slope: -90° R.L. Surface: NOT MEASURED
hole diameter: 100 mm Northing 6176175 bearing: datum:
drilling information material substance
5 x Ie)
Q2 c -~ =
g s;r?]t?ess g ‘% material c LZ’% % g structure and
3| 2 |g ; tp o o |85 £s| 25| 88¢E additional observations
g g S| 5 | tests, etc £ %8 ] . » ] o 22|25 “Pa
T gl 3 depth] @ @ g soil type: plasticity or partlple characteristics, 55|55
£ 1232 3 RL |metreq © | ©® colour, secondary and minor components. Eo| oo | 8888
< N TOPSOIL; CLAY: Low to medium plasticity, dark >Wp S TOPSOIL
T — brown/black, with some organic matter (grass Moderate organic odour —
rootlets) and some silt.
V —3 3
CL/CH| Sandy CLAY: Medium to high plasticity, pale St |ALLUVIAL/ESTUARINE |
— grey/pale yellow in parts, fine to medium grained —
0.5 sand.
E =~ —
CL |Sandy CLAY: Low to medium plasticity, grey FISt ]
E B (yellow mottled in parts), fine to medium grained —
1.0 sand.
Borehole HA4 terminated at 1m
15] _]
2.0 _]
2.5 _
3.0] |
35 ]
4.0
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* M mud N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* C casing Ugs undisturbed sample 63mm diameter based on unified classification S soft
RR roller/tricone penetration D disturbed sample system F firm
W washbore 1234 _ N standard penetration test (SPT) St stiff
CT cable tool E P;nr;ﬁsgnce N* SPT - sample recovered moisture VSt very stiff
HA hand auger refusal Nc SPT with solid cone D dry H hard
DT diatube water \% vane shear (kPa) M moist Fb friable
B blank bit l 10/1/98 water level P pressuremeter W wet VL very loose
\% V bit = on date shown Bs bulk sample Wp  plastic limit L loose
T TC bit ) E environmental sample W, liquid limit MD medium dense
*bit shown by suffix P water inflow R refusal D dense
e.g. ADT —<q water outflow VD very dense
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ANALYTICAL REPORT
1 March 2011

Coffey EnvironmentsPty Ltd
118 Auburn Street

Wollongong

NSW 2500

Attention: CorinnadeCastro
Y our Reference: ENAUWOLLO4009AE

Our Reference: SE85496-R Samples: 7 Waters
Received: 16/2/11
Preliminary Report Sent: Not Issued

Thesesampleswereanal ysedinaccordancewithyour writteninstructions.

Thisreport cancel sand super sedesreport No. SE85496i ssued on 23/02/11 by SGSEnvironmental
Servicesdueto the addtion of report comment.

For and on Behalf of:
SGSENVIRONMENTAL SERVICES

Sample Receipt: AngelaMamalicos AU.SampleRecei pt.Sydney @sgs.com
Production Manager: Huong Crawford Huong.Crawford@sgs.com

Results Approved and/or Authorised by:

Db

Dong Liang
Quality Manager

Y .
Measd, Loy Tosle,

Snezana Kostoka
Chemist

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 1 of 7



PROJECT: ENAUWOLLO4009AE REPORT NO: SE85496-R

Anions in water
Our Reference: UNITS SE85496-R | SE85496-R | SE85496-R | SE85496-R | SE85496-R
-1 -2 -3 -4 -5

Your Reference | —mmemeeeeee- MWO09 QCO01 MW11 SW7 MW14
Sample Matrix | smemeeeeeee- Water Water Water Water Water
Date Sampled 15/02/2011 | 15/02/2011 | 15/02/2011 | 15/02/2011 | 15/02/2011

Date Extracted 17/02/2011 | 17/02/2011 | 17/02/2011 | 17/02/2011 | 17/02/2011

Date Analysed 21/02/2011 | 21/02/2011 | 21/02/2011 | 21/02/2011 | 21/02/2011
Nitrate as N mg/L <0.25 <0.25 <0.025 <0.025 <0.25

Anions in water

Our Reference: UNITS SE85496-R | SE85496-R
-6 -7
Your Reference | -mmmmeeeeeee- MW15 MWO5
Sample Matrix | mmmemeeeeee- Water Water
Date Sampled 15/02/2011 | 15/02/2011
Date Extracted 17/02/2011 | 17/02/2011
Date Analysed 21/02/2011 | 21/02/2011
Nitrate as N mg/L <0.25 <0.25

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. page 20of 7




PROJECT: ENAUWOLLO4009AE

REPORT NO: SE85496-R

Inorganics
Our Reference: UNITS SE85496-R | SE85496-R | SE85496-R | SE85496-R | SE85496-R
-1 -2 -3 -4 -5
Your Reference | smmemmeeeeee- MWO09 QCo01 MW11 SW7 MW14
Sample Matrix | emmmeemeeee- Water Water Water Water Water
Date Sampled 15/02/2011 | 15/02/2011 | 15/02/2011 | 15/02/2011 | 15/02/2011
Date Extracted (Ammonia) 17/02/2011 | 17/02/2011 | 17/02/2011 | 17/02/2011 | 17/02/2011
Date Analysed (Ammonia) 17/02/2011 | 17/02/2011 | 17/02/2011 | 17/02/2011 | 17/02/2011
Ammonia as N mg/L 13 10 0.33 0.08 15
Date Extracted (NO2) 17/02/2011 | 17/02/2011 | 17/02/2011 | 17/02/2011 | 17/02/2011
Date Analysed (NO2) 17/02/2011 | 17/02/2011 | 17/02/2011 | 17/02/2011 | 17/02/2011
Nitrite as N mg/L <0.005 <0.005 <0.005 <0.005 <0.005
Date Extracted (TKN) 21/02/2011 | 21/02/2011 | 21/02/2011 | 21/02/2011 | 21/02/2011
Date Analysed (TKN) 21/02/2011 | 21/02/2011 | 21/02/2011 | 21/02/2011 | 21/02/2011
Total Kjeldahl Nitrogen mg/L 2.60 10.5 0.810 4.80 17.0
Total Nitrogen (by calc.) mg/L 2.60 10.5 0.810 4.80 17.0
Inorganics
Our Reference: UNITS SE85496-R | SE85496-R
-6 -7
Your Reference | —mmemmeeeeee- MW15 MWO05
Sample Matrix | —mmmeemeeee- Water Water
Date Sampled 15/02/2011 | 15/02/2011
Date Extracted (Ammonia) 17/02/2011 | 17/02/2011
Date Analysed (Ammonia) 17/02/2011 | 17/02/2011
Ammonia as N mg/L 20 9.2
Date Extracted (NO2) 17/02/2011 | 17/02/2011
Date Analysed (NO2) 17/02/2011 | 17/02/2011
Nitrite as N mg/L <0.005 <0.005
Date Extracted (TKN) 21/02/2011 | 21/02/2011
Date Analysed (TKN) 21/02/2011 | 21/02/2011
Total Kjeldahl Nitrogen mg/L 42.0 12.0
Total Nitrogen (by calc.) mg/L 42.0 12.0
This document is issued in accordance
with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 3 of 7




PROJECT: ENAUWOLLO4009AE

REPORT NO: SE85496-R

Trace HM (ICP-MS)-Dissolved

Our Reference: UNITS SE85496-R | SE85496-R | SE85496-R | SE85496-R | SE85496-R
-1 -2 -3 -4 -5
Your Reference | smmemmeeeeee- MWO09 QCo01 MW11 SW7 MW14
Sample Matrix | emmmeemeeee- Water Water Water Water Water
Date Sampled 15/02/2011 | 15/02/2011 | 15/02/2011 | 15/02/2011 | 15/02/2011
Date Extracted (Metals-ICPMS) 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011
Date Analysed (Metals-ICPMS) 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011
Arsenic pa/L 52 49 4 1 1
Cadmium pg/L <0.5 <0.5 <0.5 <0.5 <0.5
Chromium pg/L <5 <5 <5 <5 <5
Copper pg/L 33 38 <1 <1 <1
Nickel pa/L <5 6 <5 <5 <5
Lead Hg/L 9 6 5 <1 <1
Zinc pa/L 160 69 19 30 30
Molybdenum pg/L <1 <1 27 <1 4
Trace HM (ICP-MS)-Dissolved
Our Reference: UNITS SE85496-R | SE85496-R
-6 -7
Your Reference | —mmemmeeeeee- MW15 MWO05
Sample Matrix | —mmmeemeeee- Water Water
Date Sampled 15/02/2011 | 15/02/2011
Date Extracted (Metals-ICPMS) 18/02/2011 | 18/02/2011
Date Analysed (Metals-ICPMS) 18/02/2011 | 18/02/2011
Arsenic pg/L 3 55
Cadmium ug/L <0.5 <0.5
Chromium pg/L <5 <5
Copper pg/L <1 50
Nickel pg/L <5 5
Lead pg/L <1 7
Zinc pg/L 40 73
Molybdenum ug/L 2 1

This document is issued in accordance
with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 4 of 7




PROJECT: ENAUWOLLO4009AE REPORT NO: SE85496-R

Method ID

Methodology Summary

SEI-038

SEI-037

AN277

AN292

SEI-103

AN318

Water Soluble Chloride

After carrying out a 1:5 soil:water extraction, an aliquot of the extract is reacted with mercuric thiocyanate
forming a mercuric chloride complex. In the presence of ferric iron, highly coloured ferric thiocyanate is
formed which is proportional to the chloride concentration. Reference NEPM, Schedule B(3), 401 and APHA
4500ClI-

Water Soluble Sulphate
After carrying out a 1:5 soil:water extraction ,sulphate in the extract is precipitated in an acidic medium with
barium chloride. The resulting turbidity is measured photometrically at 405nm and compared with standard

calibration solutions to determine the sulphate concentration in the sample. Reference NEPM, Schedule B(3),
401 and APHA 4500-SO42-.

Ammonia - Determined by salicylate colourimetric method using Discrete Analyser.

Nitrite as N - determined by colourimetric technique using discrete analyser. Based on APHA 21st Edition,
4500-NO2-B.

Total Kjeldahl Nitrogen (TKN) - Determined by colourimetric technigue using discrete analyser following
digestion with Sulphuric Acid, K2SO4 and CuSO4. Based on APHA 21st Edition, 4500-Norg D/ USEPA 351.2.

Total Nitrogen - The sum of Nitrate, Nitrite and Total Kjeldahl Nitrogen.

Determination of elements at trace level in waters by ICP-MS technique, in accordance with USEPA 6020A.

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 50f 7




PROJECT: ENAUWOLLO4009AE REPORT NO: SE85496-R
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
Anions in water Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 17/02/1 | SE85496-1 17/02/2011 || LCS 17/02/11
1 17/02/2011
Date Analysed 21/02/1 | SE85496-1 21/02/2011 || LCS 21/02/11
1 21/02/2011
Nitrate as N mg/L 0.005 SEI-038 <0.005 | SE85496-1 <0.25 || <0.25 LCS 98%
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
Inorganics Base + Duplicate + Duplicate + %RPD
%RPD
Ammonia as N mg/L 0.01 SEI-037 <0.01 | SE85496-1 | 1.3||1.3||RPD:0 LCS 106%
Date Extracted (NO2) 17/02/2 | SE85496-1 17/02/2011 || LCS 17/02/2011
011 17/02/2011
Date Analysed (NO2) 17/02/2 | SE85496-1 17/02/2011 || LCS 17/02/2011
011 17/02/2011
Nitrite as N mg/L 0.005 AN277 <0.005 | SE85496-1 <0.005 || <0.005 LCS 103%
Date Extracted (TKN) 21/02/2 | SE85496-1 | 21/02/2011 || [N/T] LCS 21/02/2011
011
Date Analysed (TKN) 21/02/2 | SE85496-1 | 21/02/2011 || [N/T] LCS 21/02/2011
011
Total Kjeldahl Nitrogen mg/L 0.2 AN292 <0.200 | SE85496-1 2.60 || [N/T] LCS 103%
Total Nitrogen (by calc.) mg/L 0.2 SEI-103 <0.200 | SE85496-1 2.60 | [N/T] [NR] [NR]
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
Trace HM Base + Duplicate + Duplicate + %RPD
(ICP-MS)-Dissolved %RPD
Date Extracted <5 SE85496-1 18/02/2011 || SE85496-2 18/02/2011
(Metals-ICPMS) 18/02/2011
Date Analysed <5 SE85496-1 18/02/2011 || SE85496-2 18/02/2011
(Metals-ICPMS) 18/02/2011
Arsenic pg/L 1 AN318 <1 SE85496-1 52|52 || RPD: 0 SE85496-2 105%
Cadmium pg/L 0.1 AN318 <0.1 SE85496-1 <0.5]]<0.5 SE85496-2 85%
Chromium pg/L 1 AN318 <1 SE85496-1 <5 <5 SE85496-2 93%
Copper pg/L 1 AN318 <1 SE85496-1 33|33 || RPD: 0 SE85496-2 96%
Nickel pg/L 1 AN318 <1 SE85496-1 <5 <5 SE85496-2 87%
Lead pg/L 1 AN318 <1 SE85496-1 9|9 RPD: 0 SE85496-2 90%
Zinc pg/L 1 AN318 <1 SE85496-1 | 160|160 || RPD:0 | SE85496-2 105%
Molybdenum pg/L 1 AN318 <1 SE85496-1 <1l]<1 SE85496-2 113%

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE85496-R

Result Codes

[INS] Insufficient Sample for this test [RPD] : Relative Percentage Difference
[NR] : Not Requested * : Not part of NATA Accreditation
[NT] : Not tested [N/A] : Not Applicable

[LOR] : Limit of reporting

Report Comments

LOR's are raised for Nitrate and trace metals due to high dissolved solids in the samples.
Samples analysed as received. Solid samples expressed on a dry weight basis.

Date Organics extraction commenced:

NATA Corporate Accreditation No. 2562, Site No 4354

Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*)
This document is issued by the Company subject to its General Conditions of Service
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues established therein.

This document is to be treated as an original within the meaning of UCP 600. Any holder of this
document is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of client's instructions, if any. The Company's sole
responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

Quality Control Protocol

Method Blank: An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing.
The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every
20 samples.

Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is
processed at least every 10 samples.

Surrogate Spike: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction
efficiency and percent recovery in each sample.

Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metals by ICP after the extraction/digestion
process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with

the instruments.

Laboratory Control Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document
laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS
results are used to verify that the laboratory can perform the analysis in a clean matrix.

Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample preparation
and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Quality Acceptance Criteria
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found
here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-ga-qc-plan-en-09.pdf

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 7of 7



ANALYTICAL REPORT
29 March 2011

Coffey EnvironmentsPty Ltd
118 Auburn Street

Wollongong

NSW 2500

Attention: CorinnadeCastro
Y our Reference: ENAUWOLLO4009AE - Additional Analysis

Our Reference: SE85496A-R Samples: 5 Waters
Received: 16/2/11
Preliminary Report Sent: Not Issued

Thesesampleswereanal ysedinaccordancewithyour writteninstructions.

Thisreport cancel sand super sedesreport No. SE86496A issued on 21/03/11 by SGSEnvironmental
Servicesduetotheaddition of massbalanceanalysisand correction of anion resultsfor #7.

For and on Behalf of:
SGSENVIRONMENTAL SERVICES

Sample Receipt: AngelaMamalicos AU.SampleRecei pt.Sydney @sgs.com
Production Manager: Huong Crawford Huong.Crawford@sgs.com

Results Approved and/or Authorised by:

e

Dong Liang
Inorganic/Metal Supervisor

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 1 of 9



PROJECT: ENAUWOLLO4009AE - Additional Analysis REPORT NO: SEB85496A-R

Anions in water
Our Reference: UNITS SE85496A- | SE85496A- | SE85496A- | SE85496A- | SEB85496A-
R-1 R-3 R-5 R-6 R-7

Your Reference | —mmemeeeeee- MWO09 MW11 MW14 MW15 MWO05
Sample Matrix | smemeeeeeee- Water Water Water Water Water
Date Sampled 15/02/2011 | 15/02/2011 | 15/02/2011 | 15/02/2011 | 15/02/2011

Date Extracted 17/03/2011 | 17/03/2011 | 17/03/2011 | 17/03/2011 | 17/03/2011

Date Analysed 17/03/2011 | 17/03/2011 | 17/03/2011 | 17/03/2011 | 17/03/2011
Chloride, Cl mg/L 16,000 2,200 12,000 21,000 18,000

Sulphate, SO4 mg/L 2,200 340 2,600 850 2,200

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 2 of 9




PROJECT: ENAUWOLLO4009AE - Additional Analysis

REPORT NO: SEB85496A-R

Inorganics
Our Reference: UNITS SE85496A- | SEB85496A- | SE85496A- | SE85496A- | SE85496A-
R-1 R-3 R-5 R-6 R-7
Your Reference | smmemmeeeeee- MWO09 MW11 MW14 MW15 MWO05
Sample Matrix | emmmeemeeee- Water Water Water Water Water
Date Sampled 15/02/2011 | 15/02/2011 | 15/02/2011 | 15/02/2011 | 15/02/2011
Date Extracted (Alkalinity) 16/03/2011 | 16/03/2011 | 16/03/2011 | 16/03/2011 | 16/03/2011
Date Analysed (Alkalinity) 16/03/2011 | 16/03/2011 | 16/03/2011 | 16/03/2011 | 16/03/2011
Bicarbonate Alkalinity as CaCO3 mg/L <2.0 290 1,616 1,005 240
Carbonate Alkalinity as CaCO3 mg/L <2.0 <2.0 <2.0 <2.0 <2.0

This document is issued in accordance
with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 3 of 9




PROJECT: ENAUWOLLO4009AE - Additional Analysis

REPORT NO: SEB85496A-R

Metals in water by ICP-OES
Our Reference: UNITS SE85496A- | SEB85496A- | SE85496A- | SE85496A- | SE85496A-
R-1 R-3 R-5 R-6 R-7
Your Reference | smmemmeeeeee- MWO09 MW11 MW14 MW15 MWO05
Sample Matrix | emmmeemeeee- Water Water Water Water Water
Date Sampled 15/02/2011 | 15/02/2011 | 15/02/2011 | 15/02/2011 | 15/02/2011
Date Extracted (Metals) 17/03/2011 | 17/03/2011 | 17/03/2011 | 17/03/2011 | 17/03/2011
Date Analysed (Metals) 17/03/2011 | 17/03/2011 | 17/03/2011 | 17/03/2011 | 17/03/2011
Sodium (Dissolved) mg/L 6,700 1,200 5,500 10,000 8,800
Potassium (Dissolved) mg/L 64 67 250 520 380
Calcium (Dissolved) mg/L 420 84 1,100 460 380
Magnesium (Dissolved) mg/L 1,500 120 1,100 1,300 1,100
Iron (Dissolved) mg/L 94 0.03 6.3 60 210

This document is issued in accordance
with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 4 of 9




PROJECT: ENAUWOLLO4009AE - Additional Analysis

REPORT NO: SEB85496A-R

Cations / Anions
Our Reference: UNITS SE85496A- | SE85496A- | SE85496A- | SE85496A- | SE85496A-
R-1 R-3 R-5 R-6 R-7
Your Reference | smmemmeeeeee- MWO09 MW11 MW14 MW15 MWO05
Sample Matrix | emmmeemeeee- Water Water Water Water Water
Date Sampled 15/02/2011 | 15/02/2011 | 15/02/2011 | 15/02/2011 | 15/02/2011
Cations calculated meq/i 441 65.8 392 588 514
Anions calculated meq/l 498 75.1 425 631 567
% difference % 6.0 6.6 4.1 35 4.9
This document is issued in accordance
with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).
This report must not be reproduced except in full. Page 50f 9




PROJECT: ENAUWOLLO4009AE - Additional Analysis REPORT NO: SEB85496A-R

Method ID Methodology Summary

AN245 A water sample is injected into an eluent stream that passes through the ion chromatographic system where
the anions of interest ie Br, Cl, NO2, NO3 and SO4 are separated on their relative affinities for the active sites
on the column packing material. Changes to the conductivity and the UV-visible absorbance of the eluent
enable identification and quantitation of the anions based on their retention time and peak height or area.
APHA 4110 B

AN135 The sample is titrated with standard acid to pH 8.3 (P titre) and pH 4.5 (T titre) and permanent and/or total
alkalinity calculated. The results are expressed as equivalents of calcium carbonate or recalculated as

bicarbonate, carbonate and hydroxide. Reference APHA 2320. Internal Reference AN135

AN320

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 6of 9




PROJECT: ENAUWOLLO4009AE - Additional Analysis REPORT NO: SEB85496A-R
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Anions in water Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 17/03/1 [NT] [NT] LCS 17/03/11
1
Date Analysed 17/03/1 [NT] [NT] LCS 17/03/11
1
Chloride, Cl mg/L 0.05 AN245 <0.05 [NT] [NT] LCS 99%
Sulphate, SO4 mg/L 0.1 AN245 <0.1 [NT] [NT] LCS 98%
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Inorganics Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 16/03/2 [NT] [NT] LCS 16/03/2011
(Alkalinity) 011
Date Analysed 16/03/2 [NT] [NT] LCS 16/03/2011
(Alkalinity) 011
Bicarbonate Alkalinity as mg/L 2 AN135 <2.0 [NT] [NT] LCS 101%
CaCOs3
Carbonate Alkalinity as mg/L 2 AN135 <2.0 [NT] [NT] LCS 101%
CaCOs3
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Metals in water by Base + Duplicate + Duplicate + %RPD
ICP-OES %RPD
Date Extracted (Metals) 17/03/2 | SE85496A 17/03/2011 || LCS 17/03/2011
011 -1 17/03/2011
Date Analysed (Metals) 17/03/2 | SE85496A 17/03/2011 || LCS 17/03/2011
011 -1 17/03/2011
Sodium (Dissolved) mg/L 0.1 AN320 <0.1 SE85496A | 6700 || 6700 || RPD: LCS 93%
-1 0
Potassium (Dissolved) mg/L 0.2 AN320 <0.2 SE85496A 64 ) 66 || RPD: 3 LCS 92%
-1
Calcium (Dissolved) mg/L 0.1 AN320 <0.1 SE85496A | 420|420 || RPD: 0 LCS 99%
-1
Magnesium (Dissolved) mg/L 0.1 AN320 <0.1 SE85496A | 1500 || 1500 || RPD: LCS 93%
-1 0
Iron (Dissolved) mg/L 0.02 AN320 <0.02 SE85496A 94|94 || RPD: 0 LCS 99%
-1

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE - Additional Analysis

REPORT NO: SEB85496A-R

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Cations / Anions Base + Duplicate + Duplicate + %RPD
%RPD
Cations calculated meq/i 0 [NT] 441 || [NIT] [NR] [NR]
Anions calculated meq/l 0 [NT] 498 || [N/T] [NR] [NR]
% difference % 0 [NT] 6.0 [N/T] [NR] [NR]

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE - Additional Analysis REPORT NO: SEB85496A-R

Result Codes

[INS] Insufficient Sample for this test [RPD] : Relative Percentage Difference
[NR] : Not Requested * : Not part of NATA Accreditation
[NT] : Not tested [N/A] : Not Applicable

[LOR] : Limit of reporting

Report Comments

Samples analysed as received. Solid samples expressed on a dry weight basis.

Date Organics extraction commenced:

NATA Corporate Accreditation No. 2562, Site No 4354

Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*)
This document is issued by the Company subject to its General Conditions of Service
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues established therein.

This document is to be treated as an original within the meaning of UCP 600. Any holder of this
document is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of client's instructions, if any. The Company's sole
responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

Quality Control Protocol

Method Blank: An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing.
The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every
20 samples.

Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is
processed at least every 10 samples.

Surrogate Spike: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction
efficiency and percent recovery in each sample.

Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metals by ICP after the extraction/digestion
process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with

the instruments.

Laboratory Control Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document
laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS
results are used to verify that the laboratory can perform the analysis in a clean matrix.

Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample preparation
and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Quality Acceptance Criteria
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found
here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-ga-qc-plan-en-09.pdf

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 90of 9



ANALYTICAL REPORT
1 March 2011

Coffey EnvironmentsPty Ltd
118 Auburn Street

Wollongong

NSW 2500

Attention: CorinnadeCastro
Y our Reference: ENAUWOLLO4009AE

Our Reference: SE85547-R Samples: 10 Waters
Received: 17/2/11
Preliminary Report Sent: Not Issued

Thesesampleswereanal ysedinaccordancewithyour writteninstructions.

Thisreport cancel sand super sedesreport No. SE85496i ssued on 24/02/11 by SGSEnvironmental
Servicesdueto theaddition of report comment.

For and on Behalf of:
SGSENVIRONMENTAL SERVICES

Sample Receipt: AngelaMamalicos AU.SampleRecei pt.Sydney @sgs.com
Production Manager: Huong Crawford Huong.Crawford@sgs.com

Results Approved and/or Authorised by:

Db

Dong Liang
Quality Manager

Y .
Measd, Loy Tosle,

Snezana Kostoka
Chemist

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 1 of 8



PROJECT: ENAUWOLLO4009AE REPORT NO: SEB85547-R

Anions in water

Our Reference: UNITS SE85547-R | SE85547-R | SE85547-R | SE85547-R | SE85547-R
-1 -2 -3 -4 -5
Your Reference | —eeeeemeeee- MwW18 TA6M-D3 MW3 SwW8 MWO04
Sample Matrix | smemeeeeeee- Water Water Water Water Water
Date Sampled 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011
Date Extracted 17/02/2011 | 17/02/2011 | 17/02/2011 | 17/02/2011 | 17/02/2011
Date Analysed 21/02/2011 | 21/02/2011 | 21/02/2011 | 21/02/2011 | 21/02/2011
Nitrate as N mg/L 0.039 <0.025 <0.050 <0.025 <0.050

Anions in water

Our Reference: UNITS SE85547-R | SE85547-R | SE85547-R | SE85547-R | SE85547-R
-6 -7 -8 -9 -10
Your Reference | smmmmeeeeeee- MwW17 MW16 MwWO01 MwWO02 QC03
Sample Matrix | mmmemeeeeee- Water Water Water Water Water
Date Sampled 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011
Date Extracted 17/02/2011 | 17/02/2011 | 17/02/2011 | 17/02/2011 | 17/02/2011
Date Analysed 21/02/2011 | 21/02/2011 | 21/02/2011 | 21/02/2011 | 21/02/2011
Nitrate as N mg/L <0.050 <0.050 <0.050 <0.050 <0.010

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. page 20of 8




PROJECT: ENAUWOLLO4009AE

REPORT NO: SEB85547-R

Inorganics
Our Reference: UNITS SE85547-R | SE85547-R | SE85547-R | SE85547-R | SE85547-R
-1 -2 -3 -4 -5
Your Reference | smmemmeeeeee- MW18 TA6M-D3 MW3 Sw8 MWO04
Sample Matrix | emmmeemeeee- Water Water Water Water Water
Date Sampled 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011
Date Extracted (Ammonia) 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011
Date Analysed (Ammonia) 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011
Ammonia as N mg/L 0.05 17 0.57 0.33 5.2
Date Extracted (NO2) 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011
Date Analysed (NO2) 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011
Nitrite as N mg/L 0.005 <0.005 <0.005 <0.005 <0.005
Date Extracted (TKN) 23/02/2011 | 23/02/2011 | 23/02/2011 | 23/02/2011 | 23/02/2011
Date Analysed (TKN) 23/02/2011 | 23/02/2011 | 23/02/2011 | 23/02/2011 | 23/02/2011
Total Kjeldahl Nitrogen mg/L 0.690 17.0 1.20 6.70 9.00
Total Nitrogen (by calc.) mg/L 0.730 17.0 1.20 6.70 9.00
Inorganics
Our Reference: UNITS SE85547-R | SE85547-R | SE85547-R | SE85547-R | SE85547-R
-6 -7 -8 -9 -10
Your Reference | smmemeeeeeees MW17 MW16 MWO01 MWO02 QCO03
Sample Matrix | —mmmeemeeee- Water Water Water Water Water
Date Sampled 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011
Date Extracted (Ammonia) 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011
Date Analysed (Ammonia) 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011
Ammonia as N mg/L 8.5 1.6 2.2 0.91 2.3
Date Extracted (NO2) 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011
Date Analysed (NO2) 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011
Nitrite as N mg/L <0.005 <0.005 <0.005 <0.005 0.006
Date Extracted (TKN) 23/02/2011 | 23/02/2011 | 23/02/2011 | 23/02/2011 | 23/02/2011
Date Analysed (TKN) 23/02/2011 | 23/02/2011 | 23/02/2011 | 23/02/2011 | 23/02/2011
Total Kjeldahl Nitrogen mg/L 9.20 17.0 3.40 4.60 3.60
Total Nitrogen (by calc.) mg/L 9.20 17.0 3.40 4.60 3.60
This document is issued in accordance
with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE

REPORT NO: SEB85547-R

Trace HM (ICP-MS)-Dissolved

Our Reference: UNITS SE85547-R | SE85547-R | SE85547-R | SE85547-R | SE85547-R
-1 -2 -3 -4 -5
Your Reference | smmemmeeeeee- MW18 TA6M-D3 MW3 Sw8 MWO04
Sample Matrix | emmmeemeeee- Water Water Water Water Water
Date Sampled 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011
Date Extracted (Metals-ICPMS) 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011
Date Analysed (Metals-ICPMS) 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011
Arsenic pa/L <1 <1 4 7 9
Cadmium pg/L <0.5 <0.5 <1 <0.5 <1
Chromium pa/L <5 <5 <10 <5 <10
Copper pg/L 1 <1 6 <1 <1
Nickel pa/L <5 <5 52 <5 37
Lead Hg/L 1 <1 11 <1 <1
Zinc pa/L 67 32 230 43 88
Molybdenum pg/L 2 <1 <2 9 5
Trace HM (ICP-MS)-Dissolved
Our Reference: UNITS SE85547-R | SE85547-R | SE85547-R | SE85547-R | SE85547-R
-6 -7 -8 -9 -10
Your Reference | smmemeeeeeees MW17 MW16 MWO01 MWO02 QCO03
Sample Matrix | —mmmeemeeee- Water Water Water Water Water
Date Sampled 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011
Date Extracted (Metals-ICPMS) 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011
Date Analysed (Metals-ICPMS) 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011 | 18/02/2011
Arsenic pg/L <2 <4 7 9 7
Cadmium ug/L <1 <2 <0.5 <1 <0.5
Chromium pg/L <10 <20 <5 <10 <5
Copper pg/L 6 <2 <1 <1 <1
Nickel pg/L 31 <20 5 <10 5
Lead ug/L 8 <2 <1 <1 <1
Zinc pg/L 150 40 67 54 52
Molybdenum pg/L 2 9 1 <2 2

This document is issued in accordance
with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE REPORT NO: SEB85547-R

Method ID

Methodology Summary

SEI-038

SEI-037

AN277

AN292

SEI-103

AN318

Water Soluble Chloride

After carrying out a 1:5 soil:water extraction, an aliquot of the extract is reacted with mercuric thiocyanate
forming a mercuric chloride complex. In the presence of ferric iron, highly coloured ferric thiocyanate is
formed which is proportional to the chloride concentration. Reference NEPM, Schedule B(3), 401 and APHA
4500ClI-

Water Soluble Sulphate
After carrying out a 1:5 soil:water extraction ,sulphate in the extract is precipitated in an acidic medium with
barium chloride. The resulting turbidity is measured photometrically at 405nm and compared with standard

calibration solutions to determine the sulphate concentration in the sample. Reference NEPM, Schedule B(3),
401 and APHA 4500-SO42-.

Ammonia - Determined by salicylate colourimetric method using Discrete Analyser.

Nitrite as N - determined by colourimetric technique using discrete analyser. Based on APHA 21st Edition,
4500-NO2-B.

Total Kjeldahl Nitrogen (TKN) - Determined by colourimetric technigue using discrete analyser following
digestion with Sulphuric Acid, K2SO4 and CuSO4. Based on APHA 21st Edition, 4500-Norg D/ USEPA 351.2.

Total Nitrogen - The sum of Nitrate, Nitrite and Total Kjeldahl Nitrogen.

Determination of elements at trace level in waters by ICP-MS technique, in accordance with USEPA 6020A.

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 50of 8




PROJECT: ENAUWOLLO4009AE

REPORT NO: SEB85547-R

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Anions in water Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 17/02/1 | SE85547-1 17/02/2011 || LCS 17/02/11
1 17/02/2011
Date Analysed 22/02/1 | SE85547-1 21/02/2011 || LCS 22/02/11
1 21/02/2011
Nitrate as N mg/L 0.005 SEI-038 <0.005 | SE85547-1 0.039 | 0.049 || LCS 98%
RPD: 23
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Inorganics Base + Duplicate + Duplicate + %RPD
%RPD
Ammonia as N mg/L 0.01 SEI-037 <0.01 | SE85547-1 | 0.05]]0.06 || RPD: LCS 109%
18
Date Extracted (NO2) 18/02/2 | SE85547-1 18/02/2011 || LCS 18/02/2011
011 18/02/2011
Date Analysed (NO2) 18/02/2 | SE85547-1 18/02/2011 || LCS 18/02/2011
011 18/02/2011
Nitrite as N mg/L 0.005 AN277 <0.005 | SE85547-1 0.005 || 0.006 || LCS 104%
RPD: 18
Date Extracted (TKN) 23/02/2 | SE85547-1 23/02/2011 || LCS 23/02/2011
011 23/02/2011
Date Analysed (TKN) 23/02/2 | SE85547-1 23/02/2011 || LCS 23/02/2011
011 23/02/2011
Total Kjeldahl Nitrogen mg/L 0.2 AN292 <0.200 | SE85547-1 0.690 || 0.750 || LCS 103%
RPD: 8
Total Nitrogen (by calc.) mg/L 0.2 SEI-103 <0.200 | SE85547-1 0.7301] 0.810 || [NR] [NR]
RPD: 10

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE

REPORT NO: SEB85547-R

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Trace HM Base + Duplicate + Duplicate + %RPD
(ICP-MS)-Dissolved %RPD
Date Extracted 18/02/2 | SE85547-1 18/02/2011 || LCS 18/02/2011
(Metals-ICPMS) 011 18/02/2011
Date Analysed 18/02/2 | SE85547-1 18/02/2011 || LCS 18/02/2011
(Metals-ICPMS) 011 18/02/2011
Arsenic pg/L 1 AN318 <1 SE85547-1 <1l]<1 LCS 100%
Cadmium pg/L 0.1 AN318 <0.1 SE85547-1 <0.5]|<0.5 LCS 82%
Chromium pg/L 1 AN318 <1 SE85547-1 <5 <5 LCS 86%
Copper pa/L 1 AN318 <1 SE85547-1 1)<1 LCS 83%
Nickel pg/L 1 AN318 <1 SE85547-1 <5 <5 LCS 83%
Lead pg/L 1 AN318 <1 SE85547-1 1]<1 LCS 90%
Zinc pg/L 1 AN318 <1 SE85547-1 | 67|/ 41| RPD: 48 LCS 100%
Molybdenum pa/L 1 AN318 <1 SE85547-1 2| 3|| RPD: 40 LCS 81%

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 7 of 8




PROJECT: ENAUWOLLO4009AE REPORT NO: SEB85547-R

Result Codes

[INS] Insufficient Sample for this test [RPD] : Relative Percentage Difference
[NR] : Not Requested * : Not part of NATA Accreditation
[NT] : Not tested [N/A] : Not Applicable

[LOR] : Limit of reporting

Report Comments

LOR's are raised for Nitrate and trace metals due to high dissolved solids in the samples.
Samples analysed as received. Solid samples expressed on a dry weight basis.

Date Organics extraction commenced:

NATA Corporate Accreditation No. 2562, Site No 4354

Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*)
This document is issued by the Company subject to its General Conditions of Service
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues established therein.

This document is to be treated as an original within the meaning of UCP 600. Any holder of this
document is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of client's instructions, if any. The Company's sole
responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

Quality Control Protocol

Method Blank: An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing.
The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every
20 samples.

Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is
processed at least every 10 samples.

Surrogate Spike: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction
efficiency and percent recovery in each sample.

Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metals by ICP after the extraction/digestion
process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with

the instruments.

Laboratory Control Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document
laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS
results are used to verify that the laboratory can perform the analysis in a clean matrix.

Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample preparation
and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Quality Acceptance Criteria
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found
here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-ga-qc-plan-en-09.pdf

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).
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ANALYTICAL REPORT
29 March 2011

Coffey EnvironmentsPty Ltd
118 Auburn Street

Wollongong

NSW 2500

Attention: CorinnadeCastro
Y our Reference: ENAUWOLLO4009AE - Aditional Analysis

Our Reference: SE85547A-R Samples: 8 Waters
Received: 17/2/11
Preliminary Report Sent: Not Issued

Thesesampleswereanal ysedinaccordancewithyour writteninstructions.

Thisreport cancel sand super sedesreport No. SE86547A issued on 21/03/11 by SGSEnvironmental
Servicesduetotheaddition of massbalanceanalysis.

For and on Behalf of:
SGSENVIRONMENTAL SERVICES

Sample Receipt: AngelaMamalicos AU.SampleRecei pt.Sydney @sgs.com
Production Manager: Huong Crawford Huong.Crawford@sgs.com

Results Approved and/or Authorised by:

Edward Ibrahim Dong Liang
Laboratory Managef Inorganic/Metal Supervisor

Y .
Measd, Loy Tosle,

Snezana Kostoka
Chemist

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 1 of 9



PROJECT: ENAUWOLLO4009AE - Aditional Analysis REPORT NO: SE85547A-R

Anions in water
Our Reference: UNITS SE85547A- | SE85547A- | SE85547A- | SEB85547A- | SE85547A-
R-1 R-2 R-3 R-5 R-6
Your Reference | smemmeeeeeee- MW18 TA6M-D3 MW3 MWO04 MW17
Sample Matrix | smemeeeeeee- Water Water Water Water Water
Date Sampled 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011
Date Extracted 17/03/2011 | 17/03/2011 | 17/03/2011 | 17/03/2011 | 17/03/2011
Date Analysed 17/03/2011 | 17/03/2011 | 17/03/2011 | 17/03/2011 | 17/03/2011
Chloride, Cl mg/L 1,800 2,000 4,900 4,500 5,400
Sulphate, SO4 mg/L 79 0.6 220 610 4,600

Anions in water
Our Reference: UNITS SE85547A- | SE85547A- | SE85547A-
R-7 R-8 R-9
Your Reference | smmemmeeeee- MW16 MWO01 MW02
Sample Matrix | emmmeemeeee- Water Water Water
Date Sampled 16/02/2011 | 16/02/2011 | 16/02/2011
Date Extracted 17/03/2011 | 17/03/2011 | 17/03/2011
Date Analysed 17/03/2011 | 17/03/2011 | 17/03/2011
Chloride, Cl mg/L 7,700 1,300 6,100
Sulphate, SO4 mg/L 2,600 80 830

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE - Aditional Analysis

REPORT NO: SE85547A-R

Inorganics
Our Reference: UNITS SE85547A- | SE85547A- | SE85547A- | SE85547A- | SE85547A-
R-1 R-2 R-3 R-5 R-6
Your Reference | —eeeeemeeee- MwW18 TA6M-D3 MW3 MWO04 MwW17
Sample Matrix | emmmeemeeee- Water Water Water Water Water
Date Sampled 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011
Date Extracted (Alkalinity) 16/03/2011 | 16/03/2011 | 16/03/2011 | 16/03/2011 | 16/03/2011
Date Analysed (Alkalinity) 16/03/2011 | 16/03/2011 | 16/03/2011 | 16/03/2011 | 16/03/2011
Bicarbonate Alkalinity as CaCO3 mg/L 480 1,614 <2.0 600 160
Carbonate Alkalinity as CaCO3 mg/L <2.0 <2.0 <2.0 <2.0 <2.0
Inorganics
Our Reference: UNITS SE85547A- | SE85547A- | SE85547A-
R-7 R-8 R-9
Your Reference | --ememeeeeee- MW16 MwO1 MwO02
Sample Matrix | —mmemeeeeee- Water Water Water
Date Sampled 16/02/2011 | 16/02/2011 | 16/02/2011
Date Extracted (Alkalinity) 16/03/2011 | 16/03/2011 | 16/03/2011
Date Analysed (Alkalinity) 16/03/2011 | 16/03/2011 | 16/03/2011
Bicarbonate Alkalinity as CaCO3 mg/L 1,714 320 810
Carbonate Alkalinity as CaCOz3 mg/L <2.0 <2.0 <2.0

This document is issued in accordance
with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE - Aditional Analysis

REPORT NO: SE85547A-R

Metals in water by ICP-OES

Our Reference: UNITS SE85547A- | SE85547A- | SE85547A- | SE85547A- | SE85547A-
R-1 R-2 R-3 R-5 R-6
Your Reference | smmemmeeeeee- MW18 TA6M-D3 MW3 MWO04 MW17
Sample Matrix | emmmeemeeee- Water Water Water Water Water
Date Sampled 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011
Date Extracted (Metals) 17/03/2011 | 17/03/2011 | 17/03/2011 | 17/03/2011 | 17/03/2011
Date Analysed (Metals) 17/03/2011 | 17/03/2011 | 17/03/2011 | 17/03/2011 | 17/03/2011
Sodium (Dissolved) mg/L 1,000 1,600 2,300 2,000 3,300
Potassium (Dissolved) mg/L 11 90 1.9 82 190
Calcium (Dissolved) mg/L 61 27 20 280 390
Magnesium (Dissolved) mg/L 150 110 270 290 740
Iron (Dissolved) mg/L <0.02 13 140 93 170
Metals in water by ICP-OES
Our Reference: UNITS SE85547A- | SE85547A- | SE85547A-
R-7 R-8 R-9
Your Reference | —mmemeeeeee- MW16 MWO01 MWO02
Sample Matrix | mmemeeeeeee- Water Water Water
Date Sampled 16/02/2011 | 16/02/2011 | 16/02/2011
Date Extracted (Metals) 17/03/2011 | 17/03/2011 | 17/03/2011
Date Analysed (Metals) 17/03/2011 | 17/03/2011 | 17/03/2011
Sodium (Dissolved) mg/L 4,100 640 3,400
Potassium (Dissolved) mg/L 230 49 170
Calcium (Dissolved) mg/L 330 110 210
Magnesium (Dissolved) mg/L 840 130 320
Iron (Dissolved) mg/L 0.04 31 6.2

This document is issued in accordance
with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE - Aditional Analysis

REPORT NO: SE85547A-R

Cations / Anions
Our Reference: UNITS SE85547A- | SE85547A- | SE85547A- | SE85547A- | SE85547A-
R-1 R-2 R-3 R-5 R-6
Your Reference | smmemmeeeeee- MW18 TA6M-D3 MW3 MWO04 MW17
Sample Matrix | emmmeemeeee- Water Water Water Water Water
Date Sampled 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011 | 16/02/2011
Cations calculated meq/i 60.6 80.6 133 134 238
Anions calculated meq/l 62.2 88.8 143 152 252
% difference % 1.2 4.8 3.8 6.2 2.8
Cations / Anions
Our Reference: UNITS SE85547A- | SE85547A- | SE85547A-
R-7 R-8 R-9
Your Reference | —mmemeeeeee- MW16 MWO01 MWO02
Sample Matrix | mmeeeeeeee- Water Water Water
Date Sampled 16/02/2011 | 16/02/2011 | 16/02/2011
Cations calculated meq/i 272 47.1 190
Anions calculated meq/l 306 44.8 206
% difference % 5.9 2.4 4.1
This document is issued in accordance
with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).
This report must not be reproduced except in full. Page 50f 9




PROJECT: ENAUWOLLO4009AE - Aditional Analysis REPORT NO: SE85547A-R

Method ID Methodology Summary

AN245 A water sample is injected into an eluent stream that passes through the ion chromatographic system where
the anions of interest ie Br, Cl, NO2, NO3 and SO4 are separated on their relative affinities for the active sites
on the column packing material. Changes to the conductivity and the UV-visible absorbance of the eluent
enable identification and quantitation of the anions based on their retention time and peak height or area.
APHA 4110 B

AN135 The sample is titrated with standard acid to pH 8.3 (P titre) and pH 4.5 (T titre) and permanent and/or total
alkalinity calculated. The results are expressed as equivalents of calcium carbonate or recalculated as

bicarbonate, carbonate and hydroxide. Reference APHA 2320. Internal Reference AN135

AN320

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 6of 9




PROJECT: ENAUWOLLO4009AE - Aditional Analysis REPORT NO: SEB85547A-R
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Anions in water Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 17/03/1 [NT] [NT] LCS 17/03/11
1
Date Analysed 17/03/1 [NT] [NT] LCS 17/03/11
1
Chloride, Cl mg/L 0.05 AN245 <0.05 [NT] [NT] LCS 99%
Sulphate, SO4 mg/L 0.1 AN245 <0.1 [NT] [NT] LCS 98%
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Inorganics Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 16/03/2 [NT] [NT] LCS 16/03/2011
(Alkalinity) 011
Date Analysed 16/03/2 [NT] [NT] LCS 16/03/2011
(Alkalinity) 011
Bicarbonate Alkalinity as mg/L 2 AN135 <2.0 [NT] [NT] LCS 101%
CaCOs3
Carbonate Alkalinity as mg/L 2 AN135 <2.0 [NT] [NT] LCS 101%
CaCOs3
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Metals in water by Base + Duplicate + Duplicate + %RPD
ICP-OES %RPD
Date Extracted (Metals) 17/03/2 | SE85547A 17/03/2011 || LCS 17/03/2011
011 -1 17/03/2011
Date Analysed (Metals) 17/03/2 | SE85547A 17/03/2011 || LCS 17/03/2011
011 -1 17/03/2011
Sodium (Dissolved) mg/L 0.1 AN320 <0.1 SE85547A | 1000 || 1000 || RPD: LCS 93%
-1 0
Potassium (Dissolved) mg/L 0.2 AN320 <0.2 SE85547A | 1.1]/0.98 || RPD: 12 LCS 92%
-1
Calcium (Dissolved) mg/L 0.1 AN320 <0.1 SE85547A 61| 60 || RPD: 2 LCS 99%
-1
Magnesium (Dissolved) mg/L 0.1 AN320 <0.1 SE85547A | 150|150 || RPD: 0 LCS 93%
-1
Iron (Dissolved) mg/L 0.02 AN320 <0.02 SE85547A <0.02 || <0.02 LCS 99%
-1

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE - Aditional Analysis

REPORT NO: SE85547A-R

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Cations / Anions Base + Duplicate + Duplicate + %RPD
%RPD
Cations calculated meq/i 0 [NT] 60.6 || [N/T] [NR] [NR]
Anions calculated meq/l 0 [NT] 62.2 || [N/T] [NR] [NR]
% difference % 0 [NT] 1.2 [N/T] [NR] [NR]

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 8 of 9




PROJECT: ENAUWOLLO4009AE - Aditional Analysis REPORT NO: SE85547A-R

Result Codes

[INS] Insufficient Sample for this test [RPD] : Relative Percentage Difference
[NR] : Not Requested * : Not part of NATA Accreditation
[NT] : Not tested [N/A] : Not Applicable

[LOR] : Limit of reporting

Report Comments

Samples analysed as received. Solid samples expressed on a dry weight basis.

Date Organics extraction commenced:

NATA Corporate Accreditation No. 2562, Site No 4354

Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*)
This document is issued by the Company subject to its General Conditions of Service
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues established therein.

This document is to be treated as an original within the meaning of UCP 600. Any holder of this
document is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of client's instructions, if any. The Company's sole
responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

Quality Control Protocol

Method Blank: An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing.
The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every
20 samples.

Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is
processed at least every 10 samples.

Surrogate Spike: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction
efficiency and percent recovery in each sample.

Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metals by ICP after the extraction/digestion
process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with

the instruments.

Laboratory Control Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document
laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS
results are used to verify that the laboratory can perform the analysis in a clean matrix.

Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample preparation
and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Quality Acceptance Criteria
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found
here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-ga-qc-plan-en-09.pdf

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 90of 9



ANALYTICAL REPORT
4 March 2011

Coffey EnvironmentsPty Ltd
118 Auburn Street

Wollongong

NSW 2500

Attention: CorinnadeCastro
Y our Reference: ENAUWOLLO4009AE

Our Reference: SE85743 Samples: 2 Waters
Received: 25/2/11
Preliminary Report Sent: Not Issued

Thesesampleswereanal ysedinaccordancewithyour writteninstructions.

For and on Behalf of:
SGSENVIRONMENTAL SERVICES

Sample Receipt: AngelaMamalicos AU.SampleReceipt.Sydney @sgs.com
Production Manager: Huong Crawford Huong.Crawford@sgs.com

Results Approved and/or Authorised by:

Db

Dong Liang
Quality Manager

|14 T
Measd, Loy Tosle,

Snezana Kostoka
Chemist

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page lof 7



PROJECT: ENAUWOLLO4009AE

Anions in water

Our Reference: UNITS SE85743-1 | SE85743-2

Your Reference | sememeeeeee- MWO06 MWO08
Sample Matrix | smeeeeeeeee- Water Water
Date Sampled 24/02/2011 | 24/02/2011

Date Extracted 25/02/2011 | 25/02/2011

Date Analysed 3/03/2011 3/03/2011
Nitrate as N mg/L <0.25 <0.25

This document is issued in accordance
with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 2 of 7
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE85743

Inorganics
Our Reference: UNITS SE85743-1 | SE85743-2
Your Reference | -memeeeeeeee- MWO06 MWO08
Sample Matrix | —memmmeeeee- Water Water
Date Sampled 24/02/2011 | 24/02/2011
Date Extracted (Ammonia) 25/02/2011 | 25/02/2011
Date Analysed (Ammonia) 25/02/2011 | 25/02/2011
2011
Ammonia as N mg/L 5.6 2.0
Date Extracted (NO2) 25/02/2011 | 25/02/2011
Date Analysed (NO2) 25/02/2011 | 25/02/2011
011
Nitrite as N mg/L 0.05 <0.005
Date Extracted (TKN) 4/03/2011 4/03/2011
Date Analysed (TKN) 4/03/2011 4/03/2011
Total Kjeldahl Nitrogen mg/L 7.20 7.60
Total Nitrogen (by calc.) mg/L 7.25 7.60

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE

Trace HM (ICP-MS)-Dissolved

Our Reference: UNITS SE85743-1 | SE85743-2
Your Reference | seeememeeee- MWO06 MWO08
Sample Matrix | —mememeeee- Water Water
Date Sampled 24/02/2011 | 24/02/2011
Date Extracted (Metals-ICPMS) 1/03/2011 1/03/2011
Date Analysed (Metals-ICPMS) 1/03/2011 1/03/2011
Arsenic pa/L 330 150
Cadmium pg/L <2 <2
Chromium pa/L <20 330
Copper pg/L <2 7
Nickel pg/L 66 2,400
Lead pg/L <2 <2
Zinc pa/L 49 90
Molybdenum pg/L 110 12
This document is issued in accordance
with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).
This report must not be reproduced except in full. Page 40f 7
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE85743

Method ID Methodology Summary

AN245 A water sample is injected into an eluent stream that passes through the ion chromatographic system where
the anions of interest ie Br, Cl, NO2, NO3 and SO4 are separated on their relative affinities for the active sites
on the column packing material. Changes to the conductivity and the UV-visible absorbance of the eluent
enable identification and quantitation of the anions based on their retention time and peak height or area.
APHA 4110 B

AN291

AN277 Nitrite as N - determined by colourimetric technique using discrete analyser. Based on APHA 21st Edition,
4500-NO2-B.

AN292 Total Kjeldahl Nitrogen (TKN) - Determined by colourimetric technique using discrete analyser following
digestion with Sulphuric Acid, K2SO4 and CuSO4. Based on APHA 21st Edition, 4500-Norg D/ USEPA 351.2.

SEI-103 Total Nitrogen - The sum of Nitrate, Nitrite and Total Kjeldahl Nitrogen.

AN318 Determination of elements at trace level in waters by ICP-MS technique, in accordance with USEPA 6020A.

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 5 of 7




PROJECT: ENAUWOLLO4009AE REPORT NO: SE85743
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
Anions in water Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 25/02/1 [NT] [NT] LCS 25/02/11
1
Date Analysed 03/03/1 [NT] [NT] LCS 03/03/11
1
Nitrate as N mg/L 0.005 AN245 <0.005 [NT] [NT] LCS 97%
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
Inorganics Base + Duplicate + Duplicate + %RPD
%RPD
Ammonia as N mg/L 0.01 AN291 <0.01 [NT] [NT] LCS 102%
Date Extracted (NO2) 25/02/2 [NT] [NT] LCS 25/02/2011
011
Date Analysed (NO2) 25/02/2 [NT] [NT] LCS 25/02/2011
011
Nitrite as N mg/L 0.005 AN277 <0.005 [NT] [NT] LCS 102%
Date Extracted (TKN) 04/03/2 [NT] [NT] LCS 04/03/2011
011
Date Analysed (TKN) 04/03/2 [NT] [NT] LCS 04/03/2011
011
Total Kjeldahl Nitrogen mg/L 0.2 AN292 <0.200 [NT] [NT] LCS 106%
Total Nitrogen (by calc.) mg/L 0.2 SEI-103 <0.200 [NT] [NT] [NR] [NR]
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
Trace HM Base + Duplicate + Duplicate + %RPD
(ICP-MS)-Dissolved %RPD
Date Extracted 1/03/20 [NT] [NT] LCS 1/03/2011
(Metals-ICPMS) 11
Date Analysed 1/03/20 [NT] [NT] LCS 1/03/2011
(Metals-ICPMS) 11
Arsenic pg/L 1 AN318 <1 [NT] [NT] LCS 98%
Cadmium pg/L 0.1 AN318 <0.1 [NT] [NT] LCS 98%
Chromium pg/L 1 AN318 <1 [NT] [NT] LCS 99%
Copper pg/L 1 AN318 <1 [NT] [NT] LCS 99%
Nickel ug/L 1 AN318 <1 [NT] [NT] LCS 99%
Lead pg/L 1 AN318 <1 [NT] [NT] LCS 103%
Zinc ug/L 1 AN318 <1 [NT] [NT] LCS 95%
Molybdenum pg/L 1 AN318 <1 [NT] [NT] LCS 96%

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE85743

Result Codes

[INS] Insufficient Sample for this test [RPD] : Relative Percentage Difference
[NR] : Not Requested * : Not part of NATA Accreditation
[NT] : Not tested [N/A] : Not Applicable

[LOR] : Limit of reporting

Report Comments

LOR for trace metals has been raised by a dilution of 20 due to sample matrix interferences
DETECTION LIMITS FOR ANIONS RISE 50X DUE TO HIGHEC ..

Samples analysed as received. Solid samples expressed on a dry weight basis.

Date Organics extraction commenced:

NATA Corporate Accreditation No. 2562, Site No 4354

Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*)
This document is issued by the Company subject to its General Conditions of Service
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues established therein.

This document is to be treated as an original within the meaning of UCP 600. Any holder of this
document is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of client's instructions, if any. The Company's sole
responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

Quality Control Protocol

Method Blank: An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing.
The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every
20 samples.

Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is
processed at least every 10 samples.

Surrogate Spike: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction
efficiency and percent recovery in each sample.

Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metals by ICP after the extraction/digestion
process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with

the instruments.

Laboratory Control Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document
laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS
results are used to verify that the laboratory can perform the analysis in a clean matrix.

Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample preparation
and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Quality Acceptance Criteria
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found
here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-ga-gc-plan-en-09.pdf

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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ANALYTICAL REPORT
29 March 2011

Coffey EnvironmentsPty Ltd
118 Auburn Street

Wollongong

NSW 2500

Attention: CorinnadeCastro
Y our Reference: ENAUWOLLO4009AE - Additional Analysis

Our Reference: SE85743A-R Samples: 2 Waters
Received: 25/2/11
Preliminary Report Sent: Not Issued

Thesesampleswereanal ysedinaccordancewithyour writteninstructions.

Thisreport cancel sand super sedesreport No. SE85743A issued on 21/03/11 by SGSEnvironmental
Servicesduetotheaddition of massbalanceanalysis.

For and on Behalf of:
SGSENVIRONMENTAL SERVICES

Sample Receipt: AngelaMamalicos AU.SampleRecei pt.Sydney @sgs.com
Production Manager: Huong Crawford Huong.Crawford@sgs.com

Results Approved and/or Authorised by:

e

Dong Liang
Inorganic/Metal Supervisor

Y .
Measd, Loy Tosle,

Snezana Kostoka
Chemist

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 1 of 9



PROJECT: ENAUWOLLO4009AE - Additional Analysis REPORT NO: SE85743A-R

Anions in water
Our Reference: UNITS SE85743A- | SE85743A-
R-1 R-2

Your Reference | —mmemeeeeee- MWO06 MWO08
Sample Matrix | mmeeeeeeee- Water Water
Date Sampled 24/02/2011 | 24/02/2011

Date Extracted 17/03/2011 | 17/03/2011

Date Analysed 17/03/2011 | 17/03/2011
Chloride, Cl mg/L 19,000 14,000

Sulphate, SO4 mg/L 2,700 2,400

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 2 of 9



PROJECT: ENAUWOLLO4009AE - Additional Analysis

Inorganics
Our Reference: UNITS SE85743A- | SE85743A-
R-1 R-2
Your Reference | -mememeeeeee- MWO06 MWO08
Sample Matrix | emmmeemeeee- Water Water
Date Sampled 24/02/2011 | 24/02/2011
Date Extracted (Alkalinity) 16/03/2011 | 16/03/2011
Date Analysed (Alkalinity) 16/03/2011 | 16/03/2011
Bicarbonate Alkalinity as CaCO3 mg/L 550 54
Carbonate Alkalinity as CaCO3 mg/L <2.0 <2.0

This document is issued in accordance
with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 3 of 9
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PROJECT: ENAUWOLLO4009AE - Additional Analysis

Metals in water by ICP-OES
Our Reference: UNITS SE85743A- | SE85743A-
R-1 R-2
Your Reference | —eeeeemeeee- MWO06 MWO08
Sample Matrix | emmmeemeeee- Water Water
Date Sampled 24/02/2011 | 24/02/2011
Date Extracted (Metals) 17/03/2011 | 17/03/2011
Date Analysed (Metals) 17/03/2011 | 17/03/2011
Sodium (Dissolved) mg/L 10,000 7,200
Potassium (Dissolved) mg/L 590 330
Calcium (Dissolved) mg/L 480 330
Magnesium (Dissolved) mg/L 1,300 910
Iron (Dissolved) mg/L 16 220

This document is issued in accordance
with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE - Additional Analysis

Cations / Anions
Our Reference: UNITS SE85743A- | SE85743A-
R-1 R-2
Your Reference | —eeeeemeeee- MWO06 MWO08
Sample Matrix | emmmeemeeee- Water Water
Date Sampled 24/02/2011 | 24/02/2011
Cations calculated meq/i 606 427
Anions calculated meq/l 604 447
% difference % 0.20 2.3
This document is issued in accordance
with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).
This report must not be reproduced except in full. Page 50f 9
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PROJECT: ENAUWOLLO4009AE - Additional Analysis REPORT NO: SE85743A-R

Method ID Methodology Summary

AN245 A water sample is injected into an eluent stream that passes through the ion chromatographic system where
the anions of interest ie Br, Cl, NO2, NO3 and SO4 are separated on their relative affinities for the active sites
on the column packing material. Changes to the conductivity and the UV-visible absorbance of the eluent
enable identification and quantitation of the anions based on their retention time and peak height or area.
APHA 4110 B

AN135 The sample is titrated with standard acid to pH 8.3 (P titre) and pH 4.5 (T titre) and permanent and/or total
alkalinity calculated. The results are expressed as equivalents of calcium carbonate or recalculated as

bicarbonate, carbonate and hydroxide. Reference APHA 2320. Internal Reference AN135

AN320

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 6of 9




PROJECT: ENAUWOLLO4009AE - Additional Analysis REPORT NO: SE85743A-R
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Anions in water Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 17/03/1 [NT] [NT] LCS 17/03/11
1
Date Analysed 17/03/1 [NT] [NT] LCS 17/03/11
1
Chloride, Cl mg/L 0.05 AN245 <0.05 [NT] [NT] LCS 99%
Sulphate, SO4 mg/L 0.1 AN245 <0.1 [NT] [NT] LCS 99%
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Inorganics Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 16/03/2 [NT] [NT] LCS 16/03/2011
(Alkalinity) 011
Date Analysed 16/03/2 [NT] [NT] LCS 16/03/2011
(Alkalinity) 011
Bicarbonate Alkalinity as mg/L 2 AN135 <2.0 [NT] [NT] LCS 101%
CaCOs3
Carbonate Alkalinity as mg/L 2 AN135 <2.0 [NT] [NT] LCS 101%
CaCOs3
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Metals in water by Base + Duplicate + Duplicate + %RPD
ICP-OES %RPD
Date Extracted (Metals) 17/03/2 [NT] [NT] LCS 17/03/2011
011
Date Analysed (Metals) 17/03/2 [NT] [NT] LCS 17/03/2011
011
Sodium (Dissolved) mg/L 0.1 AN320 <0.1 [NT] [NT] LCS 93%
Potassium (Dissolved) mg/L 0.2 AN320 <0.2 [NT] [NT] LCS 92%
Calcium (Dissolved) mg/L 0.1 AN320 <0.1 [NT] [NT] LCS 99%
Magnesium (Dissolved) mg/L 0.1 AN320 <0.1 [NT] [NT] LCS 93%
Iron (Dissolved) mg/L 0.02 AN320 <0.02 [NT] [NT] LCS 99%

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 7 of 9




PROJECT: ENAUWOLLO4009AE - Additional Analysis

REPORT NO: SE85743A-R

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Cations / Anions Base + Duplicate + Duplicate + %RPD
%RPD
Cations calculated meq/i 0 [NT] [NT] [NT] [NR] [NR]
Anions calculated meq/l 0 [NT] [NT] [NT] [NR] [NR]
% difference % 0 [NT] [NT] [NT] [NR] [NR]

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 8 of 9




PROJECT: ENAUWOLLO4009AE - Additional Analysis REPORT NO: SE85743A-R

Result Codes

[INS] Insufficient Sample for this test [RPD] : Relative Percentage Difference
[NR] : Not Requested * : Not part of NATA Accreditation
[NT] : Not tested [N/A] : Not Applicable

[LOR] : Limit of reporting

Report Comments

Samples analysed as received. Solid samples expressed on a dry weight basis.

Date Organics extraction commenced:

NATA Corporate Accreditation No. 2562, Site No 4354

Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*)
This document is issued by the Company subject to its General Conditions of Service
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues established therein.

This document is to be treated as an original within the meaning of UCP 600. Any holder of this
document is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of client's instructions, if any. The Company's sole
responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

Quality Control Protocol

Method Blank: An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing.
The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every
20 samples.

Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is
processed at least every 10 samples.

Surrogate Spike: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction
efficiency and percent recovery in each sample.

Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metals by ICP after the extraction/digestion
process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with

the instruments.

Laboratory Control Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document
laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS
results are used to verify that the laboratory can perform the analysis in a clean matrix.

Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample preparation
and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Quality Acceptance Criteria
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found
here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-ga-qc-plan-en-09.pdf

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 90of 9



ANALYTICAL REPORT
16 March 2011

Coffey EnvironmentsPty Ltd
118 Auburn Street

Wollongong

NSW 2500

Attention: CorinnadeCastro
Y our Reference: EWO04009AE

Our Reference: SE86052 Samples: 1 Water
Received:  9/3/11
Preliminary Report Sent: Not Issued

Thesesampleswereanal ysedinaccordancewithyour writteninstructions.

For and on Behalf of:
SGSENVIRONMENTAL SERVICES

Sample Receipt: AngelaMamalicos AU.SampleReceipt.Sydney @sgs.com
Production Manager: Huong Crawford Huong.Crawford@sgs.com

Results Approved and/or Authorised by:

Db

Dong Liang
Quality Manager

Y lr
Measd, Loy Tosle,

Snezana Kostoka
Chemist

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page lof 7



PROJECT: EWO04009AE REPORT NO: SE86052

Anions in water

Our Reference: UNITS SE86052-1

Your Reference ---- MW10
Sample Matrix | eeeeeeeeee- Water
Date Sampled 8/03/2011

Date Extracted 9/03/2011

Date Analysed 9/03/2011
Nitrate as N mg/L <0.025

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 2 of 7



PROJECT: EWO04009AE

Inorganics
Our Reference: UNITS SE86052-1
Your Reference | smmemeeeeeee- MW10
Sample Matrix | —memmmeeeee- Water
Date Sampled 8/03/2011
Date Extracted (Ammonia) 9/03/2011
Date Analysed (Ammonia) 9/03/2011
Ammonia as N mg/L 15
Date Extracted (NO2) 9/03/2011
Date Analysed (NO2) 9/03/2011
Nitrite as N mg/L <0.005
Date Extracted (TKN) 15/03/2011
Date Analysed (TKN) 15/03/2011
Total Kjeldahl Nitrogen mg/L 3.80
Total Nitrogen (by calc.) mg/L 3.80
This document is issued in accordance
with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354). Page 3 of 7

This report must not be reproduced except in full.

REPORT NO: SE86052



PROJECT: EWO04009AE REPORT NO: SE86052

Trace HM (ICP-MS)-Dissolved
Our Reference: UNITS SE86052-1
Your Reference | -memeeeeeeee- MW10
Sample Matrix | —mememeeee- Water
Date Sampled 8/03/2011
Date Extracted (Metals-ICPMS) 9/03/2011
Date Analysed (Metals-ICPMS) 9/03/2011
Arsenic pa/L 3
Cadmium pg/L <0.1
Chromium pa/L <1
Copper pg/L <1
Nickel pa/L 4
Lead pg/L <1
Zinc pa/L 57
Molybdenum pg/L <1

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 40f 7



PROJECT: EWO04009AE REPORT NO: SE86052

Method ID Methodology Summary

AN245 A water sample is injected into an eluent stream that passes through the ion chromatographic system where
the anions of interest ie Br, Cl, NO2, NO3 and SO4 are separated on their relative affinities for the active sites
on the column packing material. Changes to the conductivity and the UV-visible absorbance of the eluent
enable identification and quantitation of the anions based on their retention time and peak height or area.
APHA 4110 B

AN291

AN277 Nitrite as N - determined by colourimetric technique using discrete analyser. Based on APHA 21st Edition,
4500-NO2-B.

AN292 Total Kjeldahl Nitrogen (TKN) - Determined by colourimetric technique using discrete analyser following
digestion with Sulphuric Acid, K2SO4 and CuSO4. Based on APHA 21st Edition, 4500-Norg D/ USEPA 351.2.

SEI-103 Total Nitrogen - The sum of Nitrate, Nitrite and Total Kjeldahl Nitrogen.

AN318 Determination of elements at trace level in waters by ICP-MS technique, in accordance with USEPA 6020A.

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 5 of 7




PROJECT: EWO04009AE REPORT NO: SE86052
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
Anions in water Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 09/03/1 | SE86052-1 9/03/2011 || SE86052-1 09/03/11
1 9/03/2011
Date Analysed 09/03/1 | SE86052-1 9/03/2011 || SE86052-1 09/03/11
1 9/03/2011
Nitrate as N mg/L 0.005 AN245 <0.005 | SE86052-1 <0.025 || <0.025 SE86052-1 99%
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
Inorganics Base + Duplicate + Duplicate + %RPD
%RPD
Ammonia as N mg/L 0.01 AN291 <0.01 [NT] [NT] LCS 105%
Date Extracted (NO2) 9/03/20 [NT] [NT] LCS 9/03/2011
11
Date Analysed (NO2) 9/03/20 [NT] [NT] LCS 9/03/2011
11
Nitrite as N mg/L 0.005 AN277 <0.005 [NT] [NT] LCS 97%
Date Extracted (TKN) 15/03/2 [NT] [NT] LCS 15/03/2011
011
Date Analysed (TKN) 15/03/2 [NT] [NT] LCS 15/03/2011
011
Total Kjeldahl Nitrogen mg/L 0.2 AN292 <0.200 [NT] [NT] LCS 114%
Total Nitrogen (by calc.) mg/L 0.2 SEI-103 <0.200 [NT] [NT] [NR] [NR]
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
Trace HM Base + Duplicate + Duplicate + %RPD
(ICP-MS)-Dissolved %RPD
Date Extracted 9/03/20 [NT] [NT] LCS 9/03/2011
(Metals-ICPMS) 11
Date Analysed 9/03/20 [NT] [NT] LCS 9/03/2011
(Metals-ICPMS) 11
Arsenic pg/L 1 AN318 <1 [NT] [NT] LCS 101%
Cadmium pg/L 0.1 AN318 <0.1 [NT] [NT] LCS 100%
Chromium pg/L 1 AN318 <1 [NT] [NT] LCS 101%
Copper pg/L 1 AN318 <1 [NT] [NT] LCS 102%
Nickel ug/L 1 AN318 <1 [NT] [NT] LCS 105%
Lead pg/L 1 AN318 <1 [NT] [NT] LCS 101%
Zinc ug/L 1 AN318 <1 [NT] [NT] LCS 100%
Molybdenum pg/L 1 AN318 <1 [NT] [NT] LCS 98%

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 6 of 7




PROJECT: EWO04009AE REPORT NO: SE86052

Result Codes

[INS] Insufficient Sample for this test [RPD] : Relative Percentage Difference
[NR] : Not Requested * : Not part of NATA Accreditation
[NT] : Not tested [N/A] : Not Applicable

[LOR] : Limit of reporting

Report Comments

DETECTION LIMITS FOR ANIONS RISE 5X DUE TO HIGH EC.

Samples analysed as received. Solid samples expressed on a dry weight basis.

Date Organics extraction commenced:

NATA Corporate Accreditation No. 2562, Site No 4354

Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*)
This document is issued by the Company subject to its General Conditions of Service
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues established therein.

This document is to be treated as an original within the meaning of UCP 600. Any holder of this
document is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of client's instructions, if any. The Company's sole
responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

Quality Control Protocol

Method Blank: An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing.
The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every
20 samples.

Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is
processed at least every 10 samples.

Surrogate Spike: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction
efficiency and percent recovery in each sample.

Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metals by ICP after the extraction/digestion
process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with

the instruments.

Laboratory Control Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document
laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS
results are used to verify that the laboratory can perform the analysis in a clean matrix.

Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample preparation
and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Quality Acceptance Criteria
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found
here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-ga-qc-plan-en-09.pdf

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 7of 7



ANALYTICAL REPORT
29 March 2011

Coffey EnvironmentsPty Ltd
118 Auburn Street

Wollongong

NSW 2500

Attention: CorinnadeCastro
Y our Reference: EWO04009AE - Additional Analysis

Our Reference: SE86052A-R Samples: 1 Water
Received:  9/3/11
Preliminary Report Sent: Not Issued

Thesesampleswereanal ysedinaccordancewithyour writteninstructions.

Thisreport cancel sand super sedesreport No. SE86052A issued on 21/03/11 by SGSEnvironmental
Servicesduetotheaddition of massbalanceanalysis.

For and on Behalf of:
SGSENVIRONMENTAL SERVICES

Sample Receipt: AngelaMamalicos AU.SampleRecei pt.Sydney @sgs.com
Production Manager: Huong Crawford Huong.Crawford@sgs.com

Results Approved and/or Authorised by:

e

Dong Liang
Inorganic/Metal Supervisor

Y .
Measd, Loy Tosle,

Snezana Kostoka
Chemist

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 1 of 9



PROJECT: EWO4009AE - Additional Analysis REPORT NO: SE86052A-R

Anions in water
Our Reference: UNITS SE86052A-
R-1

Your Reference | —mmemeeeeee- MW10
Sample Matrix | mmeeeeeeee- Water
Date Sampled 8/03/2011

Date Extracted 17/03/2011

Date Analysed 17/03/2011
Chloride, Cl mg/L 1,400

Sulphate, SO4 mg/L 2,100

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 2 of 9



PROJECT: EWO4009AE - Additional Analysis REPORT NO: SE86052A-R

Inorganics
Our Reference: UNITS SE86052A-
R-1
Your Reference | smmemmeeeeee- MW10
Sample Matrix | eeeeeeeeee- Water
Date Sampled 8/03/2011
Date Extracted (Alkalinity) 16/03/2011
Date Analysed (Alkalinity) 16/03/2011
Bicarbonate Alkalinity as CaCO3 mg/L 250
Carbonate Alkalinity as CaCO3 mg/L <2.0

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 30f 9



PROJECT: EWO4009AE - Additional Analysis REPORT NO: SE86052A-R

Metals in water by ICP-OES
Our Reference: UNITS SE86052A-
R-1
Your Reference | —eeeeemeeee- MW10
Sample Matrix | emmmeemeeee- Water
Date Sampled 8/03/2011
Date Extracted (Metals) 17/03/2011
Date Analysed (Metals) 17/03/2011
Sodium (Dissolved) mg/L 1,000
Potassium (Dissolved) mg/L 25
Calcium (Dissolved) mg/L 440
Magnesium (Dissolved) mg/L 270
Iron (Dissolved) mg/L 84

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 40f 9



PROJECT: EWO4009AE - Additional Analysis

Cations / Anions

Our Reference: UNITS SE86052A-
R-1
Your Reference MW10
Sample Matrix | eeeeeeeeee- Water
Date Sampled 8/03/2011
Cations calculated meq/i 92.9
Anions calculated meq/l 88.3
% difference % 25
This document is issued in accordance
with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).
This report must not be reproduced except in full. Page 50f 9

REPORT NO: SE86052A-R



PROJECT: EWO4009AE - Additional Analysis REPORT NO: SE86052A-R

Method ID Methodology Summary

AN245 A water sample is injected into an eluent stream that passes through the ion chromatographic system where
the anions of interest ie Br, Cl, NO2, NO3 and SO4 are separated on their relative affinities for the active sites
on the column packing material. Changes to the conductivity and the UV-visible absorbance of the eluent
enable identification and quantitation of the anions based on their retention time and peak height or area.
APHA 4110 B

AN135 The sample is titrated with standard acid to pH 8.3 (P titre) and pH 4.5 (T titre) and permanent and/or total
alkalinity calculated. The results are expressed as equivalents of calcium carbonate or recalculated as

bicarbonate, carbonate and hydroxide. Reference APHA 2320. Internal Reference AN135

AN320

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 6of 9




PROJECT: EWO4009AE - Additional Analysis REPORT NO: SE86052A-R
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Anions in water Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 17/03/1 [NT] [NT] LCS 17/03/11
1
Date Analysed 17/03/1 [NT] [NT] LCS 17/03/11
1
Chloride, Cl mg/L 0.05 AN245 <0.05 [NT] [NT] LCS 99%
Sulphate, SO4 mg/L 0.1 AN245 <0.1 [NT] [NT] LCS 98%
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Inorganics Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 16/03/2 [NT] [NT] LCS 16/03/2011
(Alkalinity) 011
Date Analysed 16/03/2 [NT] [NT] LCS 16/03/2011
(Alkalinity) 011
Bicarbonate Alkalinity as mg/L 2 AN135 <2.0 [NT] [NT] LCS 101%
CaCOs3
Carbonate Alkalinity as mg/L 2 AN135 <2.0 [NT] [NT] LCS 101%
CaCOs3
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Metals in water by Base + Duplicate + Duplicate + %RPD
ICP-OES %RPD
Date Extracted (Metals) 17/03/2 [NT] [NT] LCS 17/03/2011
011
Date Analysed (Metals) 17/03/2 [NT] [NT] LCS 17/03/2011
011
Sodium (Dissolved) mg/L 0.1 AN320 <0.1 [NT] [NT] LCS 93%
Potassium (Dissolved) mg/L 0.2 AN320 <0.2 [NT] [NT] LCS 92%
Calcium (Dissolved) mg/L 0.1 AN320 <0.1 [NT] [NT] LCS 99%
Magnesium (Dissolved) mg/L 0.1 AN320 <0.1 [NT] [NT] LCS 93%
Iron (Dissolved) mg/L 0.02 AN320 <0.02 [NT] [NT] LCS 99%

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 7 of 9




PROJECT: EWO4009AE - Additional Analysis

REPORT NO: SE86052A-R

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Cations / Anions Base + Duplicate + Duplicate + %RPD
%RPD
Cations calculated meq/i 0 [NT] [NT] [NT] [NR] [NR]
Anions calculated meq/l 0 [NT] [NT] [NT] [NR] [NR]
% difference % 0 [NT] [NT] [NT] [NR] [NR]

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 8 of 9




PROJECT: EWO4009AE - Additional Analysis REPORT NO: SE86052A-R

Result Codes

[INS] Insufficient Sample for this test [RPD] : Relative Percentage Difference
[NR] : Not Requested * : Not part of NATA Accreditation
[NT] : Not tested [N/A] : Not Applicable

[LOR] : Limit of reporting

Report Comments

Samples analysed as received. Solid samples expressed on a dry weight basis.

Date Organics extraction commenced:

NATA Corporate Accreditation No. 2562, Site No 4354

Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*)
This document is issued by the Company subject to its General Conditions of Service
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues established therein.

This document is to be treated as an original within the meaning of UCP 600. Any holder of this
document is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of client's instructions, if any. The Company's sole
responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

Quality Control Protocol

Method Blank: An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing.
The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every
20 samples.

Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is
processed at least every 10 samples.

Surrogate Spike: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction
efficiency and percent recovery in each sample.

Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metals by ICP after the extraction/digestion
process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with

the instruments.

Laboratory Control Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document
laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS
results are used to verify that the laboratory can perform the analysis in a clean matrix.

Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample preparation
and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Quality Acceptance Criteria
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found
here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-ga-qc-plan-en-09.pdf

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 90of 9



ANALYTICAL REPORT
4 May 2011

Coffey EnvironmentsPty Ltd
118 Auburn Street

Wollongong

NSW 2500

Attention: CorinnaDeCastro
Y our Reference: ENAUWOLLO4009AE

Our Reference: SE87114-R2 Samples: 14 Soils
Received: 19/4/11
Preliminary Report Sent: Not Issued

Thesesampleswereanal ysedinaccordancewithyour writteninstructions.

Thisreport cancel sand super sedesreport No. SE87114-Rissuedon 29/04/11 by SGSEnvironmental
Servicesdueto amendment of report comment for metal.

For and on Behalf of:
SGSENVIRONMENTAL SERVICES

Sample Receipt: AngelaMamalicos AU.SampleRecei pt.Sydney @sgs.com
Production Manager: Huong Crawford Huong.Crawford@sgs.com

Results Approved and/or Authorised by:

N
Y lr
Measd, Loy Tosle,

Huong &rawford Snezana Kostoka
Metals Signatory Chemist

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 1 of 17



PROJECT: ENAUWOLLO4009AE

REPORT NO: SE87114-R2

Inorganics
Our Reference: UNITS SE87114-R | SE87114-R | SE87114-R | SE87114-R | SE87114-R
2-1 2-2 2-3 2-4 25
Your Reference | —mmemeeeeee- CTP87/0.5- CTP87/1.4- CTP88/0.6- CTP88/3.5- CTP89/0.5-
0.6 1.6 0.8 3.7 0.6
Sample Matrix | —memeemeeee- Soil Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted (Ammonia) 2/05/2011 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Date Analysed (Ammonia) 2/05/2011 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Ammonia as N by DA* mag/kg 0.84 0.37 0.40 1.6 0.73
Date Extracted (NO2) 2/05/2011 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Date Analysed (NO2) 2/05/2011 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Nitrite as N mag/kg 0.03 0.03 <0.02 0.08 0.03
Date Extracted (TKN) 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011
Date Analysed (TKN) 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011
Total Kjeldahl Nitrogen mg/kg 2,800 1,900 1,100 790 4,200
Total Nitrogen (by calc.)* mag/kg 2,800 1,900 1,100 790 4,200
Date Extracted (Ammonia as N) 2/05/2011 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Date Analysed (Ammonia as N) 2/05/2011 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Ammonia as N (in ASLP Leachate ) mg/L 0.14 0.12 0.12 0.06 0.12
Date Extracted (NO2) 2/05/2011 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Date Analysed (NO2) 2/05/2011 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Nitrite as N -in ASLP Leachate mg/L 0.006 0.006 <0.005 0.007 0.006
Date Extracted (TKN) 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011
Date Analysed (TKN) 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011
Total Kjeldahl Nitrogen (ASLP) mg/L 4.60 1.70 0.340 <0.200 2.60
Total Nitrogen ASLP(by calc.) mg/L 4.60 1.70 0.340 <0.200 2.60
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PROJECT: ENAUWOLLO4009AE

REPORT NO: SE87114-R2

Inorganics
Our Reference: UNITS SE87114-R SE87114-R SE87114-R SE87114-R SE87114-R
2-6 2-7 2-8 2-9 2-10
Your Reference | -memeeeeeeee- CTP89/1.8- | CTP90/0.5- | CTP90/1.8- | CTP91/0.6- | CTP91/1.6-
2.0 0.6 2.0 0.8 1.8
Sample Matrix | smeeeeeeeee- Soil Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted (Ammonia) 2/05/2011 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Date Analysed (Ammonia) 2/05/2011 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Ammonia as N by DA* ma/kg 0.54 0.55 0.48 <0.15 11
Date Extracted (NO2) 2/05/2011 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Date Analysed (NO2) 2/05/2011 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Nitrite as N mg/kg 0.03 0.04 0.03 <0.02 0.07
Date Extracted (TKN) 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011
Date Analysed (TKN) 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011
Total Kjeldahl Nitrogen ma/kg 2,300 3,300 2,400 550 490
Total Nitrogen (by calc.)* mg/kg 2,300 3,300 2,400 550 490
Date Extracted (Ammonia as N) 2/05/2011 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Date Analysed (Ammonia as N) 2/05/2011 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Ammonia as N (in ASLP Leachate ) mg/L 0.15 0.12 0.11 0.08 0.16
Date Extracted (NO2) 2/05/2011 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Date Analysed (NO2) 2/05/2011 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Nitrite as N -in ASLP Leachate mg/L 0.006 0.006 0.006 0.005 0.007
Date Extracted (TKN) 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011
Date Analysed (TKN) 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011
Total Kjeldahl Nitrogen (ASLP) mg/L 3.70 3.60 2.60 0.240 0.420
Total Nitrogen ASLP(by calc.) mg/L 3.70 3.60 2.60 0.240 0.420
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE87114-R2

Inorganics
Our Reference: UNITS SE87114-R SE87114-R SE87114-R SE87114-R
2-11 2-12 2-13 2-14
Your Reference | smmemeeeeeee- CTP92/0.6- | CTP92/1.0- QcC2 QC3
0.8 11
Sample Matrix | smeeeeeeeee- Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted (Ammonia) 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Date Analysed (Ammonia) 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Ammonia as N by DA* ma/kg 0.54 6.5 0.55 0.15
Date Extracted (NO2) 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Date Analysed (NO2) 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Nitrite as N mg/kg 0.06 0.05 0.03 0.04
Date Extracted (TKN) 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011
Date Analysed (TKN) 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011
Total Kjeldahl Nitrogen ma/kg 280 300 3,100 300
Total Nitrogen (by calc.)* mg/kg 280 300 3,100 300
Date Extracted (Ammonia as N) 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Date Analysed (Ammonia as N) 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Ammonia as N (in ASLP Leachate ) mg/L 0.1 0.25 0.13 0.09
Date Extracted (NO2) 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Date Analysed (NO2) 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Nitrite as N -in ASLP Leachate mg/L 0.006 0.008 0.007 0.007
Date Extracted (TKN) 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011
Date Analysed (TKN) 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011
Total Kjeldahl Nitrogen (ASLP) mg/L <0.200 0.300 3.30 0.270
Total Nitrogen ASLP(by calc.) mg/L <0.200 0.300 3.30 0.270
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE87114-R2

Anions in soil
Our Reference: UNITS SE87114-R | SE87114-R | SE87114-R | SE87114-R | SE87114-R
2-1 2-2 2-3 2-4 2-5
Your Reference | smmemmeeeeee- CTP87/0.5- | CTP87/1.4- | CTP88/0.6- | CTP88/3.5- | CTP89/0.5-
0.6 1.6 0.8 3.7 0.6
Sample Matrix | smeeeeeeeee- Soil Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011
Date Analysed 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011
Nitrate as N 1:5 soil:water ma/kg 0.16 0.24 0.33 <0.025 0.081
Anions in soil
Our Reference: UNITS SE87114-R | SE87114-R | SE87114-R | SE87114-R | SE87114-R
2-6 2-7 2-8 2-9 2-10
Your Reference | smemmemeeeee- CTP89/1.8- | CTP90/0.5- | CTP90/1.8- | CTP91/0.6- | CTP91/1.6-
2.0 0.6 2.0 0.8 1.8
Sample Matrix | mmmemeeeeee- Soil Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011
Date Analysed 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011
Nitrate as N 1:5 soil:water mg/kg 0.11 0.069 0.13 0.060 0.037
Anions in soil
Our Reference: UNITS SE87114-R | SE87114-R | SE87114-R | SE87114-R
2-11 2-12 2-13 2-14
Your Reference | smmemeeeeeees CTP92/0.6- CTP92/1.0- QC2 QC3
0.8 1.1
Sample Matrix | —memmmeeeee- Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011
Date Analysed 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011
Nitrate as N 1:5 soil:water mag/kg <0.125 <0.125 0.11 0.062
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PROJECT: ENAUWOLLO4009AE

REPORT NO: SE87114-R2

Metals in Soil by ICP-OES

Our Reference: UNITS SE87114-R SE87114-R SE87114-R SE87114-R SE87114-R
2-1 2-2 2-3 2-4 25
Your Reference | —eeeeemeeee- CTP87/0.5- | CTP87/1.4- | CTP88/0.6- | CTP88/3.5- | CTP89/0.5-
0.6 1.6 0.8 3.7 0.6
Sample Matrix | smeeeeeeeee- Soil Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted (Metals) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
Date Analysed (Metals) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
Arsenic ma/kg 9 12 6 9 5
Cadmium mg/kg 0.7 0.5 <0.3 <0.3 0.4
Chromium ma/kg 18 18 5.4 4.1 50
Copper mg/kg 17 21 9.1 5.2 22
Lead ma/kg 22 23 4 3 15
Molybdenum mg/kg 14 1.2 <1.0 <1.0 1.7
Nickel mg/kg 5.9 6.1 6.3 6.2 32
Zinc mg/kg 66 65 13 15 39
Metals in Soil by ICP-OES
Our Reference: UNITS SE87114-R SE87114-R SE87114-R SE87114-R SE87114-R
2-6 2-7 2-8 2-9 2-10
Your Reference | --ememeeeeee- CTP89/1.8- | CTP90/0.5- | CTP90/1.8- | CTP91/0.6- | CTP91/1.6-
2.0 0.6 2.0 0.8 1.8
Sample Matrix | emmmeemeee- Soil Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted (Metals) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
Date Analysed (Metals) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
Arsenic mag/kg <3 15 <3 <3 4
Cadmium mg/kg 0.5 <0.3 <0.3 <0.3 <0.3
Chromium mag/kg 17 18 14 4.5 5.3
Copper mg/kg 21 23 19 5.7 6.8
Lead mag/kg 15 14 17 3 4
Molybdenum mg/kg 1.6 11 <1.0 <1.0 1.2
Nickel ma/kg 8.2 8.4 8.1 3.8 4.0
Zinc mg/kg 45 60 29 11 12
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE87114-R2

Metals in Soil by ICP-OES
Our Reference: UNITS SE87114-R SE87114-R SE87114-R SE87114-R
2-11 2-12 2-13 2-14
Your Reference | smmemeeeeeee- CTP92/0.6- | CTP92/1.0- QcC2 QC3
0.8 11
Sample Matrix | smeeeeeeeee- Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted (Metals) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
Date Analysed (Metals) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
Arsenic ma/kg 5 <3 <3 <3
Cadmium mg/kg <0.3 <0.3 <0.3 <0.3
Chromium ma/kg 5.3 5.3 14 4.4
Copper mg/kg 6.5 5.8 22 5.7
Lead ma/kg 4 3 15 3
Molybdenum mg/kg <1.0 <1.0 <1.0 <1.0
Nickel ma/kg 4.4 3.8 8.3 3.9
Zinc mg/kg 12 11 60 12
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PROJECT: ENAUWOLLO4009AE

REPORT NO: SE87114-R2

Anions in water
Our Reference: UNITS SE87114-R SE87114-R SE87114-R SE87114-R SE87114-R
2-1 2-2 2-3 2-4 2-5
Your Reference | —eeeeemeeee- CTP87/0.5- | CTP87/1.4- | CTP88/0.6- | CTP88/3.5- | CTP89/0.5-
0.6 1.6 0.8 3.7 0.6
Sample Matrix | smeeeeeeeee- Soil Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011
Date Analysed 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011
Nitrate as N -in ASLP Leachate mg/L 0.039 0.033 0.031 <0.005 0.036
Anions in water
Our Reference: UNITS SE87114-R | SE87114-R | SE87114-R | SE87114-R | SE87114-R
2-6 2-7 2-8 2-9 2-10
Your Reference | smemmemeeeee- CTP89/1.8- | CTP90/0.5- | CTP90/1.8- | CTP91/0.6- | CTP91/1.6-
2.0 0.6 2.0 0.8 1.8
Sample Matrix | mmmemeeeeee- Soil Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011
Date Analysed 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011
Nitrate as N -in ASLP Leachate mg/L 0.029 0.022 0.034 <0.005 <0.005
Anions in water
Our Reference: UNITS SE87114-R | SE87114-R | SE87114-R | SE87114-R
2-11 2-12 2-13 2-14
Your Reference | --ememeeeeee- CTP92/0.6- | CTP92/1.0- QC2 QC3
0.8 1.1
Sample Matrix | —memmmeeeee- Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011
Date Analysed 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011
Nitrate as N -in ASLP Leachate mg/L <0.005 <0.005 0.017 <0.005
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PROJECT: ENAUWOLLO4009AE

REPORT NO: SE87114-R2

Metals in TCLP (AS4439)

Our Reference: UNITS SE87114-R SE87114-R SE87114-R SE87114-R SE87114-R
2-1 2-2 2-3 2-4 2-5
Your Reference | -mememeeeeee- CTP87/0.5- | CTP87/1.4- | CTP88/0.6- | CTP88/3.5- | CTP89/0.5-
0.6 1.6 0.8 3.7 0.6
Sample Matrix | smeeeeeeeee- Soil Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted (ASLP Preparation) 20/04/2011 | 20/04/2011 | 20/04/2011 | 20/04/2011 | 20/04/2011
pH of final Leachate pH units 7.65 6.80 6.87 6.76 7.02
Date Extracted (Metals) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
Date Analysed (Metals) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
Arsenic pa/L <1 <1 2 17 <1
Cadmium Hg/L <0.1 <0.1 <0.1 <0.1 <0.1
Chromium pa/L <1 <1 <1 <1 <1
Copper pg/L <1 <1 <1 <1 1
Lead pa/L <1 <1 <1 <1 <1
Molybdenum pg/L <1 <1 <1 3 <1
Nickel pa/L <1 <1 <1 <1 <1
Zinc pg/L <1 <1 <1 <1 <1
Metals in TCLP (AS4439)
Our Reference: UNITS SE87114-R SE87114-R SE87114-R SE87114-R SE87114-R
2-6 2-7 2-8 2-9 2-10
Your Reference | --ememeeeeee- CTP89/1.8- | CTP90/0.5- | CTP90/1.8- | CTP91/0.6- | CTP91/1.6-
2.0 0.6 2.0 0.8 1.8
Sample Matrix | emmmeemeee- Soil Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted (ASLP Preparation) 20/04/2011 | 20/04/2011 | 20/04/2011 | 27/04/2011 | 27/04/2011
pH of final Leachate pH units 6.75 6.67 6.71 7.92 8.03
Date Extracted (Metals) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
Date Analysed (Metals) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
Arsenic pa/L <1 <1 <1 4 13
Cadmium pg/L <0.1 <0.1 <0.1 <0.1 <0.1
Chromium pa/L <1 <1 <1 <1 <1
Copper pg/L <1 1 <1 <1 <1
Lead pg/L <1 <1 <1 <1 <1
Molybdenum pg/L <1 1 <1 <1 5
Nickel pg/L <1 <1 <1 <1 <1
Zinc ug/L <1 1 <1 <1 <1
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PROJECT: ENAUWOLLO4009AE

REPORT NO: SE87114-R2

Metals in TCLP (AS4439)

Our Reference: UNITS SE87114-R SE87114-R SE87114-R SE87114-R
2-11 2-12 2-13 2-14
Your Reference | smmemeeeeeee- CTP92/0.6- | CTP92/1.0- QcC2 QC3
0.8 11
Sample Matrix | smeeeeeeeee- Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted (ASLP Preparation) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
pH of final Leachate pH units 7.78 7.18 8.23 7.69
Date Extracted (Metals) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
Date Analysed (Metals) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
Arsenic pa/L 4 2 <1 3
Cadmium pg/L <0.1 <0.1 <0.1 <0.1
Chromium pa/L <1 <1 <1 <1
Copper pg/L <1 <1 <1 <1
Lead pg/L <1 <1 <1 <1
Molybdenum pg/L 15 7 3 1
Nickel pa/L <1 1 <1 <1
Zinc pg/L <1 1 <1 <1

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.
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PROJECT: ENAUWOLLO4009AE

REPORT NO: SE87114-R2

Moisture
Our Reference: UNITS SE87114-R SE87114-R SE87114-R SE87114-R SE87114-R
2-1 2-2 2-3 2-4 2-5
Your Reference | smmemmeeeeee- CTP87/0.5- | CTP87/1.4- | CTP88/0.6- | CTP88/3.5- | CTP89/0.5-
0.6 1.6 0.8 3.7 0.6
Sample Matrix | smeeeeeeeee- Soil Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Analysed (moisture) 21/04/2011 | 21/04/2011 | 21/04/2011 | 21/04/2011 | 21/04/2011
Moisture % 10 12 34 44 7
Moisture
Our Reference: UNITS SE87114-R SE87114-R SE87114-R SE87114-R SE87114-R
2-6 2-7 2-8 2-9 2-10
Your Reference | —eemeemeeee- CTP89/1.8- | CTP90/0.5- | CTP90/1.8- | CTP91/0.6- | CTP91/1.6-
2.0 0.6 2.0 0.8 1.8
Sample Matrix | emmmeemeeee- Soil Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Analysed (moisture) 21/04/2011 | 21/04/2011 | 21/04/2011 | 21/04/2011 | 21/04/2011
Moisture % 8 9 7 37 45
Moisture
Our Reference: UNITS SE87114-R | SE87114-R | SE87114-R | SE87114-R
2-11 2-12 2-13 2-14
Your Reference | smmemeeeeeees CTP92/0.6- CTP92/1.0- QC2 QC3
0.8 11
Sample Matrix | —memmmeeeee- Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Analysed (moisture) 21/04/2011 | 21/04/2011 | 21/04/2011 | 21/04/2011
Moisture % 36 42 6 38
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE87114-R2
Method ID Methodology Summary

AN291

AN277 Nitrite as N - determined by colourimetric technique using discrete analyser. Based on APHA 21st Edition,
4500-NO2-B.

AN292 Total Kjeldahl Nitrogen (TKN) - Determined by colourimetric technique using discrete analyser following
digestion with Sulphuric Acid, K2SO4 and CuSO4. Based on APHA 21st Edition, 4500-Norg D/ USEPA 351.2.

AN170 In the presence of H2S04, K2S04, Se catalyst and heat, amino nitrogen of many organic materials is
converted to ammonium sulphate. Free ammonia and ammonium-nitrogen are similarly converted. Afterthe
digestion the ammoniais distilled from an alkaline medium and the ammonia content determined titrimetrically or
colorimetrically. Reference APHA 4500-Norg B/APHA 4500-NH3 B/C/F. Internal Reference AN170

SEI-103 Total Nitrogen - The sum of Nitrate, Nitrite and Total Kjeldahl Nitrogen.

AN245 A water sample is injected into an eluent stream that passes through the ion chromatographic system where
the anions of interest ie Br, Cl, NO2, NO3 and SO4 are separated on their relative affinities for the active sites
on the column packing material. Changes to the conductivity and the UV-visible absorbance of the eluent
enable identification and quantitation of the anions based on their retention time and peak height or area.
APHA 4110 B

AN320

ANO006 Toxicity Characteristic Leaching Procedure (TCLP) - Preparation of leachates for assessing the mobility of
both organic and inorganic contaminants present in liquid, solid, and multiphase wastes. Based on USEPA
1311. For volatile analytes, Zero-Headspace Extraction Vessel (ZHE) is used. This method also meets the
requirements of Australian Standard Leaching Procedure (ASLP) AS 4439.3-1997 Part 3.

AN101 pH - Measured using pH meter and electrode based on APHA 21st Edition, 4500-H+. For water analyses the
results reported are indicative only as the sample holding time requirement specified in APHA was not met
(APHA requires that the pH of the samples are to be measured within 15 minutes after sampling).

AN318 Determination of elements at trace level in waters by ICP-MS technique, in accordance with USEPA 6020A.

ANO002
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PROJECT: ENAUWOLLO4009AE

REPORT NO: SE87114-R2

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Inorganics Base + Duplicate + Duplicate + %RPD
%RPD
Ammonia as N by DA* mg/kg 0.15 AN291 <0.15 | SE87114-1 | 0.84]/0.79 || RPD: 6 LCS 100%
Date Extracted (NO2) 02/05/2 | SE87114-1 2/05/2011 || LCS 02/05/2011
011 2/05/2011
Date Analysed (NO2) 02/05/2 | SE87114-1 2/05/2011 || LCS 02/05/2011
011 2/05/2011
Nitrite as N mg/kg 0.025 AN277 <0.02 | SE87114-1 | 0.03]/0.03 || RPD: 0 LCS 102%
Date Extracted (TKN) 29/03/2 | SE87114-1 29/04/2011 || LCS 29/03/2011
011 29/04/2011
Date Analysed (TKN) 29/03/2 | SE87114-1 29/04/2011 || LCS 29/03/2011
011 29/04/2011
Total Kjeldahl Nitrogen mg/kg 40 AN292 <40 SE87114-1 | 2800 || 3400 || RPD: LCS 103%
19
Total Nitrogen (by calc.)* mg/kg 20 AN170 <20 SE87114-1 | 2800 || 3400 || RPD: [NR] [NR]
19
Ammonia as N (in ASLP mg/L 0.01 AN291 <0.01 SE87114-1 | 0.14|| 0.14 || RPD: 0 LCS 94%
Leachate )
Date Extracted (NO2) 02/05/2 | SE87114-1 2/05/2011 || LCS 02/05/2011
011 2/05/2011
Date Analysed (NO2) 02/05/2 | SE87114-1 2/05/2011 || LCS 02/05/2011
011 2/05/2011
Nitrite as N -in ASLP mg/L 0.005 AN277 <0.005 | SE87114-1 0.006 || 0.006 || LCS 102%
Leachate RPD: 0
Date Extracted (TKN) 29/03/2 | SE87114-1 29/04/2011 || LCS 29/03/2011
011 29/04/2011
Date Analysed (TKN) 29/03/2 | SE87114-1 29/04/2011 || LCS 29/03/2011
011 29/04/2011
Total Kjeldahl Nitrogen mg/L 0.2 AN292 <0.200 | SE87114-1 | 4.60 || 4.40 || RPD: 4 LCS 103%
(ASLP)
Total Nitrogen ASLP(by mg/L 0.2 SEI-103 <0.200 | SE87114-1 | 4.60 || 4.40 || RPD: 4 [NR] [NR]
calc.)
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE87114-R2
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Anions in soil Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 28/04/1 | SE87114-1 28/04/2011 || LCS 28/04/11
1 28/04/2011
Date Analysed 28/04/1 | SE87114-1 28/04/2011 || LCS 28/04/11
1 28/04/2011
Nitrate as N 1:5 mg/kg 0.025 AN245 <0.025 | SE87114-1 | 0.16 || 0.15|| RPD: 6 LCS 102%
soil:water
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Metals in Soil by ICP-OES Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted (Metals) 27/04/2 | SE87114-8 27/04/2011 || SE87114-9 27/04/2011
011 27/04/2011
Date Analysed (Metals) 27/04/2 | SE87114-8 27/04/2011 || SE87114-9 27/04/2011
011 27/04/2011
Arsenic mg/kg 3 AN320 <3 SE87114-8 <33 SE87114-9 94%
Cadmium mg/kg 0.3 AN320 <0.3 SE87114-8 <0.3]|<0.3 SE87114-9 94%
Chromium mg/kg 0.3 AN320 <0.3 SE87114-8 | 1.4|/1.9| RPD:30 | SE87114-9 97%
Copper mg/kg 0.5 AN320 <0.5 SE87114-8 | 19|23 || RPD: 19 SE87114-9 97%
Lead mg/kg 1 AN320 <1 SE87114-8 | 17| 30|| RPD: 55 SE87114-9 93%
Molybdenum mg/kg 1 AN320 <1.0 SE87114-8 <1.0]|<1.0 SE87114-9 93%
Nickel mg/kg 0.5 AN320 <0.5 SE87114-8 | 8.1||8.0||RPD:1 SE87114-9 97%
Zinc mg/kg 0.5 AN320 <05 | SE87114-8 | 29| 43| RPD:39 | SE87114-9 97%
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
Anions in water Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 28/04/1 | SE87114-1 28/04/2011 || LCS 28/04/11
1 28/04/2011
Date Analysed 28/04/1 | SE87114-1 28/04/2011 || LCS 28/04/11
1 28/04/2011
Nitrate as N -in ASLP mg/L 0.005 AN245 <0.005 | SE87114-1 0.039 ] 0.037 || LCS 102%
Leachate RPD: 5
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE87114-R2
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
Metals in TCLP (AS4439) Base + Duplicate + Duplicate + %RPD
%RPD
pH of final Leachate pH units 0 AN101 0.00 [NT] [NT] [NR] [NR]
Date Extracted (Metals) 27/04/2 [NT] [NT] LCS 27/04/2011
011
Date Analysed (Metals) 2710472 [NT] [NT] LCS 27/04/2011
011
Arsenic pa/L 1 AN318 <1 [NT] [NT] LCS 104%
Cadmium pg/L 0.1 AN318 <0.1 [NT] [NT] LCS 106%
Chromium pa/L 1 AN318 <1 [NT] [NT] LCS 105%
Copper pg/L 1 AN318 <1 [NT] [NT] LCS 109%
Lead pg/L 1 AN318 <1 [NT] [NT] LCS 109%
Molybdenum pg/L 1 AN318 <1 [NT] [NT] LCS 96%
Nickel pg/L 1 AN318 <1 [NT] [NT] LCS 109%
Zinc pg/L 1 AN318 <1 [NT] [NT] LCS 106%
QUALITY CONTROL UNITS LOR METHOD Blank
Moisture
Date Analysed [NT]
(moisture)
Moisture % 1 AN002 <1
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# | Matrix Spike %
Recovery
Inorganics Base + Duplicate + Duplicate + %RPD
%RPD
Ammonia as N by DA* ma/kg SE87114-1 | 0.54]/0.52 || RPD: 4 [NR] [NR]
1
Date Extracted (NO2) SE87114-1 2/05/2011 || [NR] [NR]
1 2/05/2011
Date Analysed (NO2) SE87114-1 2/05/2011 || [NR] [NR]
1 2/05/2011
Nitrite as N mg/kg SE87114-1 | 0.06 || 0.06 || RPD: 0 [NR] [NR]
1
Ammonia as N (in ASLP mg/L SE87114-1 0.1]]0.1||RPD: 0 [NR] [NR]
Leachate ) 1
Date Extracted (NO2) SE87114-1 2/05/2011 || [NR] [NR]
1 2/05/2011
Date Analysed (NO2) SE87114-1 2/05/2011 || [NR] [NR]
1 2/05/2011
Nitrite as N -in ASLP mg/L SE87114-1 | 0.006 || 0.006 || RPD: [NR] [NR]
Leachate 1 0
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PROJECT: ENAUWOLLO4009AE REPORT NO:
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# | Matrix Spike %
Recovery
Anions in soil Base + Duplicate + Duplicate + %RPD
%RPD

Date Extracted SE87114-1 28/04/2011 || SE87114-1 28/04/11
0 28/04/2011 0

Date Analysed SE87114-1 28/04/2011 || SE87114-1 28/04/11
0 28/04/2011 0

Nitrate as N 1:5 soil:water mg/kg SE87114-1 | 0.037 | 0.040 || RPD: | SE87114-1 101%

0 8 0

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# | Matrix Spike %

Recovery
Anions in water Base + Duplicate + Duplicate + %RPD
%RPD

Date Extracted SE87114-1 28/04/2011 || SE87114-1 28/04/11
0 28/04/2011 0

Date Analysed SE87114-1 28/04/2011 || SE87114-1 28/04/11
0 28/04/2011 0

Nitrate as N -in ASLP mg/L SE87114-1 <0.005 || <0.005 SE87114-1 100%

Leachate 0 0
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE87114-R2

Result Codes

[INS] Insufficient Sample for this test [RPD] : Relative Percentage Difference
[NR] : Not Requested * : Not part of NATA Accreditation
[NT] : Not tested [N/A] : Not Applicable

[LOR] : Limit of reporting

Report Comments

DETECTION LIMITS FOR ANIONS RISE 5X FOR SAMPLE 11 AND 12 DUE TO HIGH EC.

METALS_ESDAT_S: #8 duplicate failed the acceptance criteria due to sample heterogeneity.
Samples analysed as received. Solid samples expressed on a dry weight basis.

Date Organics extraction commenced:

NATA Corporate Accreditation No. 2562, Site No 4354

Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*)
This document is issued by the Company subject to its General Conditions of Service
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues established therein.

This document is to be treated as an original within the meaning of UCP 600. Any holder of this
document is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of client's instructions, if any. The Company's sole
responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

Quality Control Protocol

Method Blank: An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing.
The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every
20 samples.

Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is
processed at least every 10 samples.

Surrogate Spike: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction
efficiency and percent recovery in each sample.

Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metals by ICP after the extraction/digestion
process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with

the instruments.

Laboratory Control Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document
laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS
results are used to verify that the laboratory can perform the analysis in a clean matrix.

Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample preparation
and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Quality Acceptance Criteria
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found
here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-ga-gc-plan-en-09.pdf
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ANALYTICAL REPORT
4 May 2011

Coffey EnvironmentsPty Ltd
118 Auburn Street

Wollongong

NSW 2500

Attention: CorinnaDeCastro
Y our Reference: ENAUWOLLO4009AE

Our Reference: SE87114A-R Samples: 4 Soils
Received: 19/4/11
Preliminary Report Sent: Not Issued

Thesesampleswereanal ysedinaccordancewithyour writteninstructions.

Thisreport cancel sand super sedesreport No. SE87114A issued on 29/04/11 by SGSEnvironmental
Servicesdueto amendment of report comment.

For and on Behalf of:
SGSENVIRONMENTAL SERVICES

Sample Receipt: AngelaMamalicos AU.SampleRecei pt.Sydney @sgs.com
Production Manager: Huong Crawford Huong.Crawford@sgs.com

Results Approved and/or Authorised by:

N
Y lr
Measd, Loy Tosle,

Huong &rawford Snezana Kostoka
Metals Signatory Chemist
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PROJECT: ENAUWOLLO4009AE

REPORT NO: SE87114A-R

Inorganics
Our Reference: UNITS SE87114A- | SE87114A- | SE87114A- | SE87114A-
R-15 R-16 R-17 R-18
Your Reference | —mmemeeeeee- CTP93/0.6- CTP94/0.4- CTP94/0.8- QC1
0.7 0.5 1.0
Sample Matrix | —memeemeeee- Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted (Ammonia) 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Date Analysed (Ammonia) 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Ammonia as N by DA* mag/kg 11 4.4 11 6.7
Date Extracted (NO2) 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Date Analysed (NO2) 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Nitrite as N mag/kg 0.04 0.04 0.04 0.05
Date Extracted (TKN) 30/04/2011 | 30/04/2011 | 30/04/2011 | 30/04/2011
Date Analysed (TKN) 30/04/2011 | 30/04/2011 | 30/04/2011 | 30/04/2011
Total Kjeldahl Nitrogen mg/kg 420 5,300 450 600
Total Nitrogen (by calc.)* mag/kg 420 5,300 450 600
Date Extracted (Ammonia as N) 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Date Analysed (Ammonia as N) 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Ammonia as N (in ASLP Leachate ) mg/L 0.51 0.21 0.37 0.50
Date Extracted (NO2) 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Date Analysed (NO2) 2/05/2011 2/05/2011 2/05/2011 2/05/2011
Nitrite as N -in ASLP Leachate mg/L 0.02 0.008 0.007 0.02
Date Extracted (TKN) 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011
Date Analysed (TKN) 29/04/2011 | 29/04/2011 | 29/04/2011 | 29/04/2011
Total Kjeldahl Nitrogen (ASLP) mg/L 8.70 17.0 0.570 5.30
Total Nitrogen ASLP (by calc.) mg/L 8.70 17.0 0.570 5.30
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE87114A-R

Anions in soil
Our Reference: UNITS SE87114A- | SE87114A- | SE87114A- | SE87114A-
R-15 R-16 R-17 R-18
Your Reference | smmemmeeeeee- CTP93/0.6- | CTP94/0.4- | CTP94/0.8- QC1
0.7 0.5 1.0
Sample Matrix | smeeeeeeeee- Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011
Date Analysed 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011
Nitrate as N 1:5 soil:water ma/kg <0.050 0.17 <0.025 <0.050

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 3 of 13



PROJECT: ENAUWOLLO4009AE REPORT NO: SE87114A-R

Metals in Soil by ICP-OES
Our Reference: UNITS SE87114A- | SE87114A- | SE87114A- | SE87114A-
R-15 R-16 R-17 R-18
Your Reference | smmemmeeeeee- CTP93/0.6- | CTP94/0.4- | CTP94/0.8- QC1
0.7 0.5 1.0
Sample Matrix | mmeemeeeee- Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted (Metals) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
Date Analysed (Metals) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
Arsenic ma/kg <3 5 <3 <3
Cadmium mg/kg <0.3 <0.3 <0.3 <0.3
Chromium ma/kg 5.0 22 14 55
Copper mg/kg 9.2 46 12 7.8
Lead ma/kg 4 a7 5 3
Molybdenum mg/kg 2.2 23 1.2 18
Nickel ma/kg 0.8 15 2.2 0.94
Zinc mg/kg 34 39 10 40
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE87114A-R

Anions in water
Our Reference: UNITS SE87114A- | SE87114A- | SE87114A- | SE87114A-
R-15 R-16 R-17 R-18
Your Reference | smmemmeeeeee- CTP93/0.6- | CTP94/0.4- | CTP94/0.8- QC1
0.7 0.5 1.0
Sample Matrix | smeeeeeeeee- Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011
Date Analysed 28/04/2011 | 28/04/2011 | 28/04/2011 | 28/04/2011
Nitrate as N -in ASLP Leachate mg/L 0.006 0.025 <0.005 0.010
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PROJECT: ENAUWOLLO4009AE

REPORT NO: SE87114A-R

Metals in TCLP (AS4439)
Our Reference: UNITS SE87114A- | SE87114A- | SE87114A- | SE87114A-
R-15 R-16 R-17 R-18
Your Reference | smmemmeeeeee- CTP93/0.6- | CTP94/0.4- | CTP94/0.8- QC1
0.7 0.5 1.0
Sample Matrix | mmeemeeeee- Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Extracted (ASLP Preparation) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
pH of final Leachate pH units 7.32 4.98 5.01 7.33
Date Extracted (Metals) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
Date Analysed (Metals) 27/04/2011 | 27/04/2011 | 27/04/2011 | 27/04/2011
Arsenic pa/L <1 <1 <1 <1
Cadmium Hg/L <0.1 <0.1 <0.1 <0.1
Chromium pa/L <1 <1 <1 <1
Copper pg/L 1 3 1 <1
Lead pa/L <1 2 <1 <1
Molybdenum pg/L 29 <1 <1 24
Nickel pa/L <1 2 <1 <1
Zinc Hg/L <1 8 4 <1
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE87114A-R

Moisture
Our Reference: UNITS SE87114A- | SE87114A- | SE87114A- | SE87114A-
R-15 R-16 R-17 R-18
Your Reference | smmemmeeeeee- CTP93/0.6- | CTP94/0.4- | CTP94/0.8- QC1
0.7 0.5 1.0
Sample Matrix | smeeeeeeeee- Soil Soil Soil Soil
Date Sampled 18/04/2011 | 18/04/2011 | 18/04/2011 | 18/04/2011
Date Analysed (moisture) 21/04/2011 | 21/04/2011 | 21/04/2011 | 21/04/2011
Moisture % 24 41 23 25
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE87114A-R
Method ID Methodology Summary

AN291

AN277 Nitrite as N - determined by colourimetric technique using discrete analyser. Based on APHA 21st Edition,
4500-NO2-B.

AN292 Total Kjeldahl Nitrogen (TKN) - Determined by colourimetric technique using discrete analyser following
digestion with Sulphuric Acid, K2SO4 and CuSO4. Based on APHA 21st Edition, 4500-Norg D/ USEPA 351.2.

AN170 In the presence of H2S04, K2S04, Se catalyst and heat, amino nitrogen of many organic materials is
converted to ammonium sulphate. Free ammonia and ammonium-nitrogen are similarly converted. Afterthe
digestion the ammoniais distilled from an alkaline medium and the ammonia content determined titrimetrically or
colorimetrically. Reference APHA 4500-Norg B/APHA 4500-NH3 B/C/F. Internal Reference AN170

SEI-103 Total Nitrogen - The sum of Nitrate, Nitrite and Total Kjeldahl Nitrogen.

AN245 A water sample is injected into an eluent stream that passes through the ion chromatographic system where
the anions of interest ie Br, Cl, NO2, NO3 and SO4 are separated on their relative affinities for the active sites
on the column packing material. Changes to the conductivity and the UV-visible absorbance of the eluent
enable identification and quantitation of the anions based on their retention time and peak height or area.
APHA 4110 B

AN320

ANO006 Toxicity Characteristic Leaching Procedure (TCLP) - Preparation of leachates for assessing the mobility of
both organic and inorganic contaminants present in liquid, solid, and multiphase wastes. Based on USEPA
1311. For volatile analytes, Zero-Headspace Extraction Vessel (ZHE) is used. This method also meets the
requirements of Australian Standard Leaching Procedure (ASLP) AS 4439.3-1997 Part 3.

AN101 pH - Measured using pH meter and electrode based on APHA 21st Edition, 4500-H+. For water analyses the
results reported are indicative only as the sample holding time requirement specified in APHA was not met
(APHA requires that the pH of the samples are to be measured within 15 minutes after sampling).

AN318 Determination of elements at trace level in waters by ICP-MS technique, in accordance with USEPA 6020A.

ANO002
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PROJECT: ENAUWOLLO4009AE

REPORT NO: SE87114A-R

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Inorganics Base + Duplicate + Duplicate + %RPD
%RPD
Ammonia as N by DA* mg/kg 0.15 AN291 <0.15 [NT] [NT] LCS 100%
Date Extracted (NO2) 02/05/2 [NT] [NT] LCS 02/05/2011
011
Date Analysed (NO2) 02/05/2 [NT] [NT] LCS 02/05/2011
011
Nitrite as N mg/kg 0.025 AN277 <0.02 [NT] [NT] LCS 102%
Date Extracted (TKN) 30/04/2 [NT] [NT] LCS 30/04/2011
011
Date Analysed (TKN) 30/04/2 [NT] [NT] LCS 30/04/2011
011
Total Kjeldahl Nitrogen mg/kg 40 AN292 <40 [NT] [NT] LCS 101%
Total Nitrogen (by calc.)* mg/kg 20 AN170 <20 [NT] [NT] LCS 101%
Ammonia as N (in ASLP mg/L 0.01 AN291 <0.01 [NT] [NT] LCS 94%
Leachate )
Date Extracted (NO2) 02/05/2 [NT] [NT] LCS 02/05/2011
011
Date Analysed (NO2) 02/05/2 [NT] [NT] LCS 02/05/2011
011
Nitrite as N -in ASLP mg/L 0.005 AN277 <0.005 [NT] [NT] LCS 102%
Leachate
Date Extracted (TKN) 29/04/2 [NT] [NT] LCS 29/03/2011
011
Date Analysed (TKN) 29/04/2 [NT] [NT] LCS 29/03/2011
011
Total Kjeldahl Nitrogen mg/L 0.2 AN292 <0.200 [NT] [NT] LCS 103%
(ASLP)
Total Nitrogen ASLP (by mg/L 0.2 SEI-103 <0.200 INT] INT] INR] INR]
calc.)

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 9 of 13




PROJECT: ENAUWOLLO4009AE REPORT NO: SE87114A-R
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Anions in soil Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 28/04/1 [NT] [NT] LCS 28/04/11
1
Date Analysed 28/04/1 [NT] [NT] LCS 28/04/11
1
Nitrate as N 1:5 mg/kg 0.025 AN245 <0.025 [NT] [NT] LCS 102%
soil:water
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Metals in Soil by ICP-OES Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted (Metals) 27/04/2 | SE87114A 27/04/2011 || LCS 27/04/2011
011 -18 27/04/2011
Date Analysed (Metals) 27/04/2 | SE87114A 27/04/2011 || LCS 27/04/2011
011 -18 27/04/2011
Arsenic mg/kg 3 AN320 <3 SE87114A <3| <3 LCS 92%
-18
Cadmium mg/kg 0.3 AN320 <0.3 SE87114A <0.3]|<0.3 LCS 91%
-18
Chromium mg/kg 0.3 AN320 <0.3 SE87114A | 55]|5.6||RPD:2 LCS 93%
-18
Copper mg/kg 0.5 AN320 <0.5 SE87114A | 7.8]|7.2||RPD:8 LCS 94%
-18
Lead mg/kg 1 AN320 <1 SE87114A 3||3||RPD: 0 LCS 90%
-18
Molybdenum mg/kg 1 AN320 <1.0 SE87114A 1.8||1.9||RPD: 5 LCS 91%
-18
Nickel mg/kg 0.5 AN320 <0.5 SE87114A | 0.94|0.9 || RPD: 4 LCS 93%
-18
Zinc mg/kg 0.5 AN320 <0.5 SE87114A | 4.0||4.1||RPD:2 LCS 91%
-18

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE87114A-R
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Anions in water Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 28/04/1 [NT] [NT] LCS 28/04/11
1
Date Analysed 28/04/1 [NT] [NT] LCS 28/04/11
1
Nitrate as N -in ASLP mg/L 0.005 AN245 <0.005 [NT] [NT] LCS 102%
Leachate
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Metals in TCLP (AS4439) Base + Duplicate + Duplicate + %RPD
%RPD
pH of final Leachate pH units 0 AN101 [NT] [NT] [NT] [NR] [NR]
Date Extracted (Metals) 2710412 [NT] [NT] LCS 27/04/2011
011
Date Analysed (Metals) 27/04/2 [NT] [NT] LCS 27/04/2011
011
Arsenic pg/L 1 AN318 <1 [NT] [NT] LCS 104%
Cadmium pg/L 0.1 AN318 <0.1 [NT] [NT] LCS 106%
Chromium pg/L 1 AN318 <1 [NT] [NT] LCS 105%
Copper pg/L 1 AN318 <1 [NT] [NT] LCS 109%
Lead ug/L 1 AN318 <1 INT] INT] LCS 109%
Molybdenum pg/L 1 AN318 <1 [NT] [NT] LCS 96%
Nickel pg/L 1 AN318 <1 [NT] [NT] LCS 109%
Zinc pg/L 1 AN318 <1 [NT] [NT] LCS 106%

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE
QUALITY CONTROL UNITS LOR METHOD Blank
Moisture
Date Analysed [NT]
(moisture)
Moisture % AN002 <1

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE87114A-R

Result Codes

[INS] Insufficient Sample for this test [RPD] : Relative Percentage Difference
[NR] : Not Requested * : Not part of NATA Accreditation
[NT] : Not tested [N/A] : Not Applicable

[LOR] : Limit of reporting

Report Comments

DETECTION LIMITS FOR ANIONS RISE 2X FOR SAMPLE 15AND 18 DUE TO HIGH EC.
Samples analysed as received. Solid samples expressed on a dry weight basis.

Date Organics extraction commenced:

NATA Corporate Accreditation No. 2562, Site No 4354

Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*)
This document is issued by the Company subject to its General Conditions of Service
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues established therein.

This document is to be treated as an original within the meaning of UCP 600. Any holder of this
document is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of client's instructions, if any. The Company's sole
responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

Quality Control Protocol

Method Blank: An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing.
The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every
20 samples.

Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is
processed at least every 10 samples.

Surrogate Spike: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction
efficiency and percent recovery in each sample.

Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metals by ICP after the extraction/digestion
process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with

the instruments.

Laboratory Control Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document
laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS
results are used to verify that the laboratory can perform the analysis in a clean matrix.

Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample preparation
and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Quality Acceptance Criteria
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found
here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-ga-qc-plan-en-09.pdf

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 13 of 13



ANALYTICAL REPORT
5 September 2011

Coffey EnvironmentsPty Ltd
118 Auburn Street

Wollongong

NSW 2500

Attention: CorinnaDeCastro
Y our Reference: ENAUWOLLO4009AE

Our Reference: SE89563 Samples: 8 Sails
Received:  24/8/11
Preliminary Report Sent: Not Issued

Thesesampleswereanal ysedinaccordancewithyour writteninstructions.

For and on Behalf of:
SGSENVIRONMENTAL SERVICES

Sample Receipt: AngelaMamalicos AU.SampleReceipt.Sydney @sgs.com
Production Manager: Huong Crawford Huong.Crawford@sgs.com

Results Approved and/or Authorised by:

e

Dong Liang
Inorganic/Metal Supervisor

Y
Y r_
Measudy, LogToUle,

Huong &rawford Snezana Kostoka
Metals Signatory Chemist

This document is issued in accordance

with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full. Page 1of 10



PROJECT: ENAUWOLLO4009AE

REPORT NO: SE89563

Inorganics
Our Reference: UNITS SEB89563-1 | SE89563-2 | SE89563-4 | SE89563-6 | SE89563-7
Your Reference | —eeeeeeeeee- HA1/0.8-1. HA2/0.8-0. HA3/0.6-0. HA4/0.8-1. QC1
0 9 7 0
Sample Matrix | smemeeeeeee- Soil Soil Soil Soil Soil
Date Sampled 23/08/2011 | 23/08/2011 | 23/08/2011 | 23/08/2011 | 23/08/2011
Date Extracted (Ammonia) 29/08/2011 | 29/08/2011 | 29/08/2011 | 29/08/2011 | 29/08/2011
Date Analysed (Ammonia) 29/08/2011 | 29/08/2011 | 29/08/2011 | 29/08/2011 | 29/08/2011
Ammonia as N by DA* mg/kg 6.4 2.3 0.41 5.4 7.2
Date Extracted (NO2) 29/08/2011 | 29/08/2011 | 29/08/2011 | 29/08/2011 | 29/08/2011
Date Analysed (NOz2) 29/08/2011 | 29/08/2011 | 29/08/2011 | 29/08/2011 | 29/08/2011
Nitrite as N mg/kg 0.03 <0.02 <0.02 <0.02 0.03
Date Extracted (TKN) 26/08/2011 | 26/08/2011 | 26/08/2011 | 26/08/2011 | 26/08/2011
Date Analysed (TKN) 29/08/2011 | 29/08/2011 | 29/08/2011 | 29/08/2011 | 29/08/2011
Total Kjeldahl Nitrogen mag/kg 340 170 120 400 400
Total Nitrogen (by calc.)* mg/kg 340 170 120 400 400
This document is issued in accordance
with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE

REPORT NO: SE89563

Inorganics
Our Reference: UNITS SE89563-1 SE89563-2 SE89563-4 SE89563-6 SE89563-7
Your Reference | smmemeeeeeee- HA1/0.8-1. HA2/0.8-0. HA3/0.6-0. HA4/0.8-1. QC1
0 9 7 0
Sample Matrix | emmmeemeeee- Soil Soil Soil Soil Soil
Date Sampled 23/08/2011 | 23/08/2011 | 23/08/2011 | 23/08/2011 | 23/08/2011
Date Extracted (TOC) 26/08/2011 | 26/08/2011 | 26/08/2011 | 26/08/2011 | 26/08/2011
Date Analysed (TOC) 26/08/2011 | 26/08/2011 | 26/08/2011 | 26/08/2011 | 26/08/2011
Total Organic Carbon % 0.42 0.25 0.19 0.43 0.53
This document is issued in accordance
with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).
This report must not be reproduced except in full. Page 3of 10




PROJECT: ENAUWOLLO4009AE

REPORT NO: SE89563

Anions in soil
Our Reference: UNITS SE89563-1 SE89563-2 SE89563-4 SE89563-6 SE89563-7
Your Reference | smmemeeeeeee- HA1/0.8-1. HA2/0.8-0. HA3/0.6-0. HA4/0.8-1. QC1
0 9 7 0
Sample Matrix | emmmeemeeee- Soil Soil Soil Soil Soil
Date Sampled 23/08/2011 | 23/08/2011 | 23/08/2011 | 23/08/2011 | 23/08/2011
Date Extracted 25/08/2011 | 25/08/2011 | 25/08/2011 | 25/08/2011 | 25/08/2011
Date Analysed 30/08/2011 | 30/08/2011 | 30/08/2011 | 30/08/2011 | 30/08/2011
Nitrate as N 1:5 soil:water ma/kg 0.088 <0.050 0.27 0.062 0.15
This document is issued in accordance
with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).
This report must not be reproduced except in full. Page 4 of 10




PROJECT: ENAUWOLLO4009AE

REPORT NO: SE89563

Cation Exchange Capacity*
Our Reference: UNITS SEB89563-1 | SE89563-2 | SE89563-4 | SE89563-6 | SE89563-7
Your Reference | smmmeeeeee- HA1/0.8-1. HA2/0.8-0. HA3/0.6-0. HA4/0.8-1. QC1
0 9 7 0
Sample Matrix | emmmeemeeee- Soil Soil Soil Soil Soil
Date Sampled 23/08/2011 | 23/08/2011 | 23/08/2011 | 23/08/2011 | 23/08/2011
Cation Exchange Capacity* ma/kg # # # # #

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE

REPORT NO: SE89563

Moisture
Our Reference: UNITS SE89563-1 SE89563-2 SE89563-4 SE89563-6 SE89563-7
Your Reference | smmemeeeeeee- HA1/0.8-1. HA2/0.8-0. HA3/0.6-0. HA4/0.8-1. QC1
0 9 7 0
Sample Matrix | emmmeemeeee- Soil Soil Soil Soil Soil
Date Sampled 23/08/2011 | 23/08/2011 | 23/08/2011 | 23/08/2011 | 23/08/2011
Date Analysed (moisture) 24/08/2011 | 24/08/2011 | 24/08/2011 | 24/08/2011 | 24/08/2011
Moisture % 20 21 15 19 20
This document is issued in accordance
with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE89563
Method ID Methodology Summary

AN291

AN277 Nitrite as N - determined by colourimetric technique using discrete analyser. Based on APHA 21st Edition,
4500-NO2-B.

AN292 Total Kjeldahl Nitrogen (TKN) - Determined by colourimetric technique using discrete analyser following
digestion with Sulphuric Acid, K2SO4 and CuSO4. Based on APHA 21st Edition, 4500-Norg D/ USEPA 351.2.

AN170 In the presence of H2S04, K2S04, Se catalyst and heat, amino nitrogen of many organic materials is
converted to ammonium sulphate. Free ammonia and ammonium-nitrogen are similarly converted. Afterthe
digestion the ammoniais distilled from an alkaline medium and the ammonia content determined titrimetrically or
colorimetrically. Reference APHA 4500-Norg B/APHA 4500-NH3 B/C/F. Internal Reference AN170

AN188 The organic material in the soil sample is oxidised with chromic acid, the excess dichromate is determined by
back titration and the amount of oxidised material is calculated from the quantity of dichromate reduced, in
accordance with NEPM guideline method 105.

AN245 A water sample is injected into an eluent stream that passes through the ion chromatographic system where
the anions of interest ie Br, Cl, NO2, NO3 and SO4 are separated on their relative affinities for the active sites
on the column packing material. Changes to the conductivity and the UV-visible absorbance of the eluent
enable identification and quantitation of the anions based on their retention time and peak height or area.
APHA 4110 B

Ext-002 Analysis subcontracted to SGS Environmental Services Cairns, NATA Accreditation No. 2562, Site No. 3146.

ANO002

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE89563
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Inorganics Base + Duplicate + Duplicate + %RPD
%RPD
Ammonia as N by DA* mg/kg 0.15 AN291 <0.15 | SE89563-1 | 6.4||6.6||RPD:3 LCS 106%
Date Extracted (NO2) 29/08/2 | SE89563-1 29/08/2011 || LCS 29/08/2011
011 29/08/2011
Date Analysed (NO2) 29/08/2 | SE89563-1 29/08/2011 || LCS 29/08/2011
011 29/08/2011
Nitrite as N mg/kg 0.025 AN277 <0.02 | SE89563-1 | 0.03]/0.03 || RPD: 0 LCS 99%
Date Extracted (TKN) 26/08/2 | SE89563-1 | 26/08/2011 || [N/T] LCS 26/08/2011
011
Date Analysed (TKN) 29/08/2 | SE89563-1 | 29/08/2011 || [N/T] LCS 29/08/2011
011
Total Kjeldahl Nitrogen mg/kg 40 AN292 <40 SE89563-1 340 || [N/T] LCS 107%
Total Nitrogen (by calc.)* mg/kg 20 AN170 <20 SE89563-1 340 || [N/T] [NR] [NR]
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
Inorganics Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted (TOC) 26/08/2 | SE89563-7 26/08/2011 || LCS 26/08/2011
011 26/08/2011
Date Analysed (TOC) 26/08/2 | SE89563-7 26/08/2011 || LCS 26/08/2011
011 26/08/2011
Total Organic Carbon % 0.05 AN188 <0.05 | SE89563-7 | 0.53]/0.53||RPD:0 LCS 98%
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
Anions in soil Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 25/08/1 | SE89563-1 25/08/2011 || LCS 25/08/11
1 25/08/2011
Date Analysed 30/08/1 | SE89563-1 30/08/2011 || LCS 30/08/11
1 30/08/2011
Nitrate as N 1:5 mg/kg 0.025 AN245 <0.025 | SE89563-1 0.088 ] 0.069 || LCS 100%
soil:water RPD: 24

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE

REPORT NO: SE89563

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Cation Exchange Base + Duplicate + Duplicate + %RPD
Capacity* %RPD
Cation Exchange mg/kg Ext-002 <2 [NT] [NT] [NR] [NR]
Capacity*
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Hold sample-NO test Base + Duplicate + Duplicate + %RPD
required %RPD
Sample on HOLD [NT] [NT] [NT] [NT] [NR] [NR]
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
Moisture Base + Duplicate + Duplicate + %RPD
%RPD
Date Analysed [NT] [NT] [NT] [NR] [NR]
(moisture)
Moisture % 1 ANO002 <1 [NT] [NT] [NR] [NR]

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.
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PROJECT: ENAUWOLLO4009AE REPORT NO: SE89563

Result Codes

[INS] Insufficient Sample for this test [RPD] : Relative Percentage Difference
[NR] : Not Requested * : Not part of NATA Accreditation
[NT] : Not tested [N/A] : Not Applicable

[LOR] : Limit of reporting

Report Comments
# CEC analysed by SGS-Cairns, report No. CE73674, report attached.

DETECTION LIMITS FOR ANION SAMPLE 2 RISE 2X DUE TO SAMPLE MATRIX.

Samples analysed as received. Solid samples expressed on a dry weight basis.

Date Organics extraction commenced:

NATA Corporate Accreditation No. 2562, Site No 4354

Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*)
This document is issued by the Company subject to its General Conditions of Service
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues established therein.

This document is to be treated as an original within the meaning of UCP 600. Any holder of this
document is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of client's instructions, if any. The Company's sole
responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

Quality Control Protocol

Method Blank: An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing.
The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every
20 samples.

Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is
processed at least every 10 samples.

Surrogate Spike: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction
efficiency and percent recovery in each sample.

Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metals by ICP after the extraction/digestion
process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with

the instruments.

Laboratory Control Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document
laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS
results are used to verify that the laboratory can perform the analysis in a clean matrix.

Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample preparation
and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Quality Acceptance Criteria
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found
here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-ga-gc-plan-en-09.pdf

This document is issued in accordance

with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

Page 10 of 10



LABORATORY REPORT COVERSHEET

Date: 5 September 2011

To: Coffey Geotechnics Pty Ltd
118 Auburn Street
WOLLONGONG NSW 2500

Attention: Corinna De Castro

Your Reference: SE89563 - ENAUWOLLO4009AE
Laboratory Report No: CE73674

Samples Received: 25/08/2011
Samples / Quantity: 5 Soils

The above samples were received intact and analysed according to your written instructions.
Unless otherwise stated, solid samples are reported on a dry weight basis and liquid samples
as received.

filoaz. e i ; A}r/fn -_’i{;"’n, 4 s /
Jon Dicker Shey Goddard
Manager Administration Manager
CAIRNS CAIRNS

Page 1 of 6

This document is issued in accordance

with NATA’s accreditation requirements.
Accredited for compliance with ISQ/IEC 17025,
MATA accredited laboratory 2562 (3148).

This report must not be reproduced except in full.



CLIENT: Coffey Geotechnics Pty Ltd
PROJECT: SE89563 - ENAUWOLL0O4009AE Laboratory Report No: CE73674

LABORATORY REPORT

Cation Exchange Capacity Suite
Our Reference Units CE73674-1 CE73674-2 CE73674-3
Your Reference HA1/0.8-1.0 HA2/0.8-0.9 HA3/0.6-0.7
Type of Sample Soil Soil Soil
Date Sampled 23/08/2011 23/08/2011 23/08/2011
Date Extracted 25/08/2011 25/08/2011 25/08/2011
Date Analysed 2/09/2011 2/09/2011 2/09/2011
Sodium, Na mg/kg 880 710 180
Sodium (meq%) meq% 3.8 3.1 0.78
Exchangeable Sodium % 42 55 52
Potassium, K mg/kg 260 170 86
Potassium (meq%) meq% 0.66 0.43 0.22
Exchangeable Potassium % 7 8 15
Calcium, Ca mg/kg 300 99 35
Calcium (meq%) meq% 15 0.49 0.17
Exchangeable Calcium % 16 9 12
Magnesium, Mg mg/kg 380 200 39
Magnesium (meq%) meq% 3.1 1.6 0.32
Exchangeable Magnesium % 34 29 21
CEC meq% 9.1 5.7 15
Page 2 of 6

This document is issued in accordance

with NATA’s accreditation requirements.
Accredited for compliance with ISQ/IEC 17025,
MATA accredited laboratory 2562 (3148).

This report must not be reproduced except in full.



CLIENT: Coffey Geotechnics Pty Ltd
PROJECT: SE89563 - ENAUWOLLO4009AE

LABORATORY REPORT

Laboratory Report No: CE73674

This document is issued in accordance
with NATA’s accreditation requirements.

Accredited for compliance with ISQ/IEC 17025,

MATA accredited laboratory 2562 (3148).

This report must not be reproduced except in full.

Cation Exchange Capacity Suite
Our Reference Units CE73674-4 CE73674-5
Your Reference HAA4/0.8-1.0 QC1
Type of Sample Soil Soil
Date Sampled 23/08/2011 23/08/2011
Date Extracted 25/08/2011 25/08/2011
Date Analysed 2/09/2011 2/09/2011
Sodium, Na mg/kg 740 870
Sodium (meq%) meq% 3.2 3.8
Exchangeable Sodium % 37 40
Potassium, K mg/kg 310 250
Potassium (meq%) meq% 0.79 0.64
Exchangeable Potassium % 9 7
Calcium, Ca mg/kg 210 340
Calcium (meq%) meq% 1.0 1.7
Exchangeable Calcium % 12 18
Magnesium, Mg mg/kg 440 420
Magnesium (meq%) meq% 3.6 34
Exchangeable Magnesium % 42 36
CEC meq% 8.7 9.6
Page 3 of 6



CLIENT: Coffey Geotechnics Pty Ltd
PROJECT: SE89563 - ENAUWOLLO4009AE

LABORATORY REPORT

Laboratory Report No:

CE73674

This document is issued in accordance

with NATA’s accreditation requirements.
Accredited for compliance with ISQ/IEC 17025,
MATA accredited laboratory 2562 (3148).
This report must not be reproduced except in full.

TEST PARAMETERS UNITS LOR METHOD
Date Extracted
Date Analysed
Sodium, Na mg/kg 2 AN122 / AN320 RL15D3
Sodium (meq%) meq% 0.01 Calculation
Exchangeable Sodium % 1 Calculation
Potassium, K mg/kg 2 AN122 / AN320 RL15D3
Potassium (meq%) meq% 0.01 Calculation
Exchangeable Potassium % 1 Calculation
Calcium, Ca mg/kg 2 AN122 / AN320 RL15D3
Calcium (meq%) meq% 0.01 Calculation
Exchangeable Calcium % 1 Calculation
Magnesium, Mg ma/kg 2 AN122 / AN320 RL15D3
Magnesium (meg%) meq% 0.01 Calculation
Exchangeable Magnesium % 1 Calculation
CEC meq% 0.01 AN122 / AN320 RL15D3
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CLIENT: Coffey Geotechnics Pty Ltd
PROJECT: SE89563 - ENAUWOLLO4009AE

LABORATORY REPORT

Laboratory Report No: CE73674

This document is issued in accordance
with NATA’s accreditation requirements.

Accredited for compliance with ISQ/IEC 17025,

MATA accredited laboratory 2562 (3148).

This report must not be reproduced except in full.

QUALITY CONTROL UNITS Blank Duplicate Duplicate Spike Sm# |Spike
Sm# Recovery
Sample||Duplicate
Date Extracted - CE73674-1 25/08/2011 || Batch Spike -
25/08/2011
Date Analysed - CE73674-1 2/09/2011 || Batch Spike -
2/09/2011
Sodium, Na mg/kg <2 CE73674-1 880|870 ||RPD:1 | Batch Spike 109%
Sodium (meq%) meq% - CE73674-1 3.8||3.8||RPD: 0 Batch Spike -
Exchangeable Sodium % - CE73674-1 42142 ||RPD: 0 Batch Spike -
Potassium, K mg/kg <2 CE73674-1 260|260 || RPD: 0 | Batch Spike 94%
Potassium (meq%) meq% - CE73674-1 0.66 || 0.66 || RPD: 0 Batch Spike -
Exchangeable Potassium % - CE73674-1 7|/ 7]|RPD: 0O Batch Spike -
Calcium, Ca mg/kg <2 CE73674-1 300|300 || RPD: 0 Batch Spike 89%
Calcium (meq%) meq% - CE73674-1 15| 1.5||RPD: 0 Batch Spike -
Exchangeable Calcium % - CE73674-1 16 || 17 || RPD: 6 Batch Spike -
Magnesium, Mg ma/kg <2 CE73674-1 380 || 380 || RPD: 0 Batch Spike 103%
Magnesium (meq%) meq% - CE73674-1 3.1||3.1||RPD: 0 Batch Spike -
Exchangeable Magnesium % - CE73674-1 34|34 || RPD: 0 Batch Spike -
CEC meq% - CE73674-1 9.1]|9.1||RPD: 0 Batch Spike -
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CLIENT: Coffey Geotechnics Pty Ltd
PROJECT: SE89563 - ENAUWOLLO4009AE Laboratory Report No: CE73674

LABORATORY REPORT

NOTES:
LOR - Limit of Reporting.
The significance of all reported results are defined by their analytical limit of reporting.

Analysis Date: Between 25/08/11 and 5/09/11

SGS Terms and Conditions are available at www.au.sgs.com

Geneva Legal Comment

This document is issued by the Company subject to its General Conditions of Service (www.sgs.com/terms_and_conditions.htm).
Attention is drawn to the limitations of liability, indemnification and jurisdictional issues established therein.

This document is to be treated as an original within the meaning of UCP 600. Any holder of this document is advised that information
contained hereon reflects the Company's findings at the time of its intervention only and within the limits of client's instructions, if any.
The Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their
rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

ISO 17025

Unless otherwise stated the results shown in this test report only refer to the sample(s) tested and
such sample(s) are only retained for 60 days only. This document cannot be reproduced except in
full, without prior approval of the Company.
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT

Job No: ENAUWOLLO4009AE Batches: SE85496, SE85547, SE85743,
SE86052
Anions & Cations: SE85496A, SE85547A,
SEB85743A, SE86052A

I. SAMPLE HANDLING

Yes No
(Comment
below)
1. Were the sample holding times met? X ]
2. Were the samples in proper custody between the field and L] X

reaching the laboratory?
3. Were the samples properly and adequately preserved? X L]
This includes keeping the samples chilled, where applicable.

4. Were the samples received by the laboratory in good condition? X L]

COMMENTS:

Batches SE85496, SE85547, SE85743 and SE86052

e The relinquishment, consigning office and/or despatch date details were not completed on the COC
however the remaining sections of the COC were completed. This is not considered significant as the
sample batch was received by the laboratory within expected timeframes.

Sample Handling was: [] Satisfactory [] Unsatisfactory
X Partially Satisfactory
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT

Job No: ENAUWOLLO4009AE Batches: SE85496, SE85547, SE85743,
SE86052
Anions & Cations: SE85496A, SE85547A,
SEB85743A, SE86052A

I PRECISION/ACCURACY ASSESSMENT

Yes No
(Comment below)

. Was a NATA registered laboratory used?

. Did the laboratory perform the requested tests?

. Were the laboratory methods adopted NATA endorsed?
. Were the appropriate test procedures followed?

. Were the reporting limits satisfactory?

. Was the NATA Seal on the reports?

. Were the reports signed by an authorised person?

N o oA WDN P
D3 &4 L &1 <) X1 B
OO O O O O O

COMMENTS:

e For batches SE85496, SE85547, SE85743 and SE86052, the laboratory reporting limit (LOR) was
raised for nitrate from 5ug/L to between 25ug/L and 250ug/L due to matrix interference caused by high
dissolved solids (ie. electrical conductivity) in samples. This result is not considered significant as the
LOR was well below the adopted assessment criteria.

* For batches SE85496, SE85547, SE85743 and SE86052, the LOR was raised for several heavy metals
from 0.5ug/L to between 1ug/L and 20ug/L due to matrix interference caused by high dissolved solids
(ie. electrical conductivity) in samples. The assessment of some heavy metals was compromised for
groundwater at some locations, as the LOR was above the corresponding assessment criteria. The
samples affected by this included MW02, MW04, MW08, MW17 (cadmium), MW06 (cadmium, copper)
and MW16 (arsenic, cadmium, copper, nickel).

Precision/Accuracy of the Laboratory Report L1 Satisfactory [] Unsatisfactory
X] Partially Satisfactory
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT

Job No: ENAUWOLLO4009AE Batches: SE85496, SE85547, SE85743,
SE86052
Anions & Cations: SE85496A, SE85547A,
SEB85743A, SE86052A

2 (SE85743); 1 (SE86052)

M. FIELD QA/QC
1. Number of Primary Samples Analysed Soil: 0

Water: 6 (SE85496); 9 (SE85547);
2. Number of Days of Sampling: Soil:  N/A

Water: 4

3. Number and Type of QA/QC Samples Collected:

SOIL WATER
Field Duplicates (at least 1 in 10 samples) NA 2
Trip Blanks (at least 1/day or sampling event) NA 0
Wash Blanks (at least 1/day/matrix/equipment) NA 0
Other (Field Blanks, Spiked Trip Blanks, etc.) NA 0
4. FIELD DUPLICATES
Yes No
(Comment
below)
A. Were an Adequate Number of field duplicates analysed for each X L]
chemical (min. 10%)?
B. Were RPDs within Control Limits?*
a. Organics N/A N/A
b. Metals/Inorganics D [
* - Result < 10 times LOR then No Limit
- Result between 10 and 20 times LOR then control limit of 30%
COMMENTS:
* Results of quality control samples are presented in Table QAQCL1.
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT

Job No: ENAUWOLLO4009AE Batches: SE85496, SE85547, SE85743,
SE86052
Anions & Cations: SE85496A, SE85547A,
SEB85743A, SE86052A

5. TRIP BLANKS

Yes No
(Comment
below)
A. Were an Adequate Number of trip blanks collected? L] X
B. Were the Trip Blanks free of contaminants? [] []
(If no, comment whether the contaminants present are also detected
in the samples and whether they are common laboratory chemicals.)
6. WASH BLANKS
Yes No
(Comment below)
A. Were an adequate number of Wash Blanks collected? L] X
B. Were the Wash Blanks free of contaminants? L] L]
(If no, comment whether the contaminants present are also detected
in the samples and whether they are common laboratory chemicals.)

COMMENTS:

« Trip spike and blank samples were not transported with samples as volatile petroleum hydrocarbons
were not a chemical of concern.

e Groundwater samples were collected using dedicated sampling equipment therefore a wash blank
sample was not required.

Field QA/QC was: X Satisfactory [ ] Unsatisfactory
[] Partially Satisfactory
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT

Job No: ENAUWOLLO4009AE Batches: SE85496, SE85547, SE85743,
SE86052
Anions & Cations: SE85496A, SE85547A,
SEB85743A, SE86052A

IV LABORATORY INTERNAL QUALITY CONTROL PROCEDURES
1. Type of QA/QC Samples

S| £ 8| e8| s|5|s
s | 2| F|E| 2| 2| &
Z z = = < O
<
Laboratory Blanks/Reagent Blanks (at least 1 per v v v v v v v
batch)
Laboratory Duplicates (at least 1 per batch or 1 per v v ) v v v v
10 samples whichever is the smaller)
Matrix Spikes/Matrix Spike Duplicates (1 for each v i ) ) v ) )
matrix type)
Laboratory Control Spike v v v v - v v
Surrogate (where appropriate)* - - - - - - -
*Number of surrogates spikes carried out on each sample
Yes No
(Comment
below)
2 Were the laboratory blanks/reagents blanks free of contamination? X L]
3. Were the spike recoveries within control limits?
a. Organics (60% to 110%) N/A N/A
b. Metals/Inorganic (70% to 130%) X O
4. Were the RPDs of the laboratory duplicates within control limits? L] X
5. Were the surrogate recoveries within control limits? N/A N/A

COMMENTS:

e Areduced frequency of duplicates, matrix spikes and/or laboratory control spikes was used for batches
containing less than 10 samples.

Batch SE85547

« In the batch QA/QC, a RPD of 48%, above the control limit of 30% was reported for zinc between
laboratory duplicate pair that corresponded to sample MW18. This result may indicate some variability
of zinc concentrations for groundwater in the vicinity of MW 18.

5. The laboratory internal QA/QC was: X] satisfactory [] Unsatisfactory
[] Partially Satisfactory
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT

Job No: ENAUWOLLO4009AE Batches: SE85496, SE85547, SE85743,
SE86052
Anions & Cations: SE85496A, SE85547A,
SEB85743A, SE86052A

V. DATA USABILITY

1. Data Directly Usable (see comment below)
Data Usable with the following corrections/modifications (see comment below)
3. Data Not Usable.

LOX

COMMENTS:

For batches SE85496, SE85547, SE85743 and SE86052, the laboratory reporting limit (LOR) was
raised for several heavy metals from 0.5ug/L to between 1ug/L and 20ug/L due to matrix interference
caused by high dissolved solids (ie. electrical conductivity) in samples. The assessment of some heavy
metals was compromised for groundwater at some locations, as the LOR was above the corresponding
assessment criteria. The samples affected by this included MW02, MWO04, MW08, MW17 (cadmium),
MWO06 (cadmium, copper) and MW 16 (arsenic, cadmium, copper, nickel).

A higher RPD was reported between the laboratory duplicate pair corresponding to primary sample
MW 18 for zinc. Therefore, some variability in those heavy metal concentrations can be expected. The
reason for the variability is not clear based on observations made at the time of sampling. This result is
not considered significant as zinc concentrations are comparable to those reported at other groundwater
monitoring locations targeting a similar water bearing zone. Therefore, the zinc concentrations are
considered representative of the concentrations at the locations tested.

QA/QC Report Prepared by Colee Quayle
QA/QC Report Reviewed by: Michael Blackam
(Reviewer)
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT
Job No: ENAUWOLLO4009AE Batches: SE87114 & SE87114A

I. SAMPLE HANDLING

Yes No
(Comment
below)
1. Were the sample holding times met? X ]
2. Were the samples in proper custody between the field and X L]

reaching the laboratory?
3. Were the samples properly and adequately preserved? X L]
This includes keeping the samples chilled, where applicable.

4. Were the samples received by the laboratory in good condition? X L]
COMMENTS:
Sample Handling was: X Satisfactory [] Unsatisfactory

[] Partially Satisfactory
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT
Job No: ENAUWOLLO4009AE Batches: SE87114 & SE87114A

I PRECISION/ACCURACY ASSESSMENT

Yes No
(Comment below)

. Was a NATA registered laboratory used?

. Did the laboratory perform the requested tests?

. Were the laboratory methods adopted NATA endorsed?
. Were the appropriate test procedures followed?

. Were the reporting limits satisfactory?

. Was the NATA Seal on the reports?

. Were the reports signed by an authorised person?

N o oA WDN PP
D3 4 D<) 1 <) X1 B
.

COMMENTS:

e For batches SE87114 & SE87114A, the LOR was raised for nitrate from 0.025mg/kg to between
0.05mg/kg and 0.125mg/kg due to matrix interference caused by high electrical conductivity in samples
CTP92/0.6-0.8m, CTP92/1.0-1.1m, CTP93/0.6-0.7m and QC1. This result is not considered to have a
material effect on the conclusions of the report.

Precision/Accuracy of the Laboratory Report X Satisfactory [] Unsatisfactory
[] Partially Satisfactory
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT
Job No: ENAUWOLLO4009AE Batches: SE87114 & SE87114A

M. FIELD QA/QC

1. Number of Primary Samples Analysed Soil: 12 (SE87114);
Water: 0O

2. Number of Days of Sampling: Soil: 1
Water: 0

3. Number and Type of QA/QC Samples Collected:

SOIL WATER
Field Duplicates (at least 1 in 10 samples) 2 N/A
Trip Blanks (at least 1/day or sampling event) 0 N/A
Wash Blanks (at least 1/day/matrix/equipment) 0 N/A
Other (Field Blanks, Spiked Trip Blanks, etc.) 0 N/A
4. FIELD DUPLICATES
Yes No
(Comment
below)
A. Were an Adequate Number of field duplicates analysed for each X L]
chemical (min. 10%)?
B. Were RPDs within Control Limits?*
a. Organics N/A N/A
b. Metals/Inorganics O 2

* - Result < 10 times LOR then No Limit
- Result between 10 and 20 times LOR then control limit of 50% (soil) & 30% (water)

COMMENTS:

« A RPD of 59%, above the control limit of 50%, were recorded for TKN and total nitrogen for soil
duplicate pair CTP91/0.6-0.8m and QC3. This result is considered to be attributed to the

heterogeneous nature of the contaminant distribution throughout the soil/fill matrix.

« RPDs of 49%, above the control limit of 30% were reported for TKN and total nitrogen for leachate
duplicate pair CTP93/0.6-0.7m and QC1. It is considered that the variability may be attributed to
varying amounts of organic materials in the soil. This result may indicate some variability of TKN and

total nitrogen concentrations for leachate derived from clay soils.

« Results of quality control samples are presented in Tables QAQC1 and QAQC2.
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT
Job No: ENAUWOLLO4009AE Batches: SE87114 & SE87114A

5. TRIP BLANKS

A. Were an Adegquate Number of trip blanks collected?

B. Were the Trip Blanks free of contaminants?
(If no, comment whether the contaminants present are also detected
in the samples and whether they are common laboratory chemicals.)

6. WASH BLANKS

A. Were an adequate number of Wash Blanks collected?

B. Were the Wash Blanks free of contaminants?
(If no, comment whether the contaminants present are also detected
in the samples and whether they are common laboratory chemicals.)

Yes No
(Comment
below)

[] X

[] []
Yes No

(Comment below)

[] X
[] [

COMMENTS:

« Trip spike and blank samples were not transported with samples as volatile petroleum hydrocarbons

were not a chemical of concern.

« Soil samples were either collected directly from the excavator bucket or ground surface using a clean
pair of disposable gloves for each sample and therefore a wash blank sample was not considered

necessary.
Field QA/QC was: X] Satisfactory [ ] Unsatisfactory
[] Partially Satisfactory
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT
Job No: ENAUWOLLO4009AE Batches: SE87114 & SE87114A

IV LABORATORY INTERNAL QUALITY CONTROL PROCEDURES
1. Type of QA/QC Samples

Ko
2 2 z S 32
5 = X S o
P z = S >
<
Laboratory Blanks/Reagent Blanks (at least 1 per batch) v v v v
Lal_aoratory_DupIicates (at least 1 per batch or 1 per 10 samples v v v v v
whichever is the smaller)
Matrix Spikes/Matrix Spike Duplicates (1 for each matrix type) - - - - v
Laboratory Control Spike v v v v v
Surrogate (where appropriate)* - - - - -
*Number of surrogates spikes carried out on each sample
Yes No
(Comment
below)
2 Were the laboratory blanks/reagents blanks free of contamination? X L]
3. Were the spike recoveries within control limits?
a. Organics (60% to 110%) N/A N/A
b. Metals/Inorganic (70% to 130%) X O
4. Were the RPDs of the laboratory duplicates within control limits? L] X
5. Were the surrogate recoveries within control limits? N/A N/A

COMMENTS:

« A reduced frequency of duplicates, matrix spikes and/or laboratory control spikes was used for batch
SE87114A, which contained less than 10 samples.

Batch SE87114

* In the batch QA/QC, a RPD of 55%, above the control limit of 50% was reported for lead between
laboratory duplicate pair that corresponded to sample CTP90/1.8-2.0m. This result may indicate some
variability of lead concentrations for groundwater in the vicinity of CTP90/1.8-2.0m.

5. The laboratory internal QA/QC was: X] satisfactory [] Unsatisfactory
[] Partially Satisfactory
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT
Job No: ENAUWOLLO4009AE Batches: SE87114 & SE87114A

V. DATA USABILITY

1. Data Directly Usable (see comment below) X
2. Data Usable with the following corrections/modifications (see comment below) ]
3. Data Not Usable. ]

COMMENTS:

For batches SE87114 & SE87114A, the LOR was raised for nitrate from 0.025mg/kg to between
0.05mg/kg and 0.125mg/kg due to matrix interference caused by high electrical conductivity in samples
CTP92/0.6-0.8m, CTP92/1.0-1.1m, CTP93/0.6-0.7m and QC1. This result is not considered to have a
material effect on the conclusions of the report.

A higher RPD was reported between the laboratory duplicate pair corresponding to primary sample
CTP90/1.8-2.0m for lead in soil. A higher RPD was also reported for field duplicate pair CTP91/0.6-0.8m
and QC3 for TKN and total nitrogen in soil. Therefore, some variability in lead, TKN and total nitrogen
concentrations can be expected. In both cases, the variability is considered to be attributed to the
heterogeneous nature of the contaminant distribution throughout the soil/fill matrix.

Higher RPDs were reported for field duplicate pair CTP93/0.6-0.7m and QC1 for TKN and total nitrogen
in leachate derived from clay soil. It is considered that the variability may be attributed to varying
amounts of organic materials in the soil. This result may indicate some variability of TKN and total
nitrogen concentrations for leachate derived from clay soils.

QA/QC Report Prepared by Colee Quayle
QA/QC Report Reviewed by: Michael Blackam
(Reviewer)
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT
Job No: ENAUWOLLO4009AE Batch: SE89563, SE89563 CEC

I. SAMPLE HANDLING

Yes No
(Comment
below)
1. Were the sample holding times met? X ]
2. Were the samples in proper custody between the field and X L]

reaching the laboratory?
3. Were the samples properly and adequately preserved? X L]
This includes keeping the samples chilled, where applicable.

4. Were the samples received by the laboratory in good condition? X L]
COMMENTS:
Sample Handling was: [ satisfactory [] Unsatisfactory

[] Partially Satisfactory
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT

Job No: ENAUWOLLO4009AE Batch: SE89563, SE89563 CEC

I PRECISION/ACCURACY ASSESSMENT

. Was a NATA registered laboratory used?

g b~ W NP

. Were the reporting limits satisfactory?

(e2}

. Was the NATA Seal on the reports?

. Did the laboratory perform the requested tests?
. Were the laboratory methods adopted NATA endorsed?
. Were the appropriate test procedures followed?

7. Were the reports signed by an authorised person?

COMMENTS:

Yes No
(Comment
below)
X L]
X L]
X L]
X L]
X L]
See comment
X L]
X L]

e The laboratory noted that the detection limits for HA2/0.8-0.9m, analysed for nitrate, were elevated by
two times (to <0.050mg/kg) due to sample matrix. This result is not considered to have a material

effect on the conclusions of the report.

Precision/Accuracy of the Laboratory Report

X] Satisfactory
[] Partially Satisfactory

[] Unsatisfactory
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT
Job No: ENAUWOLLO4009AE Batch: SE89563, SE89563 CEC

M. FIELD QA/QC

1. Number of Primary Samples Analysed Soil: 4
Water: O

2. Number of Days of Sampling: Soil: 1
Water: 0

3. Number and Type of QA/QC Samples Collected:

SOIL WATER
Field Duplicates (at least 1 in 10 samples) 1intralab NA
Trip Spikes 0 NA
Trip Blanks (at least 1/day or sampling event) 0 NA
Wash Blanks (at least 1/day/matrix/equipment) 0 NA
Other (Field Blanks, etc.) NA NA
4. FIELD DUPLICATES
Yes No
(Comment
below)
A. Were an Adequate Number of field duplicates analysed for each X ]
chemical (min. 10%)?
B. Were RPDs within Control Limits?
a. Organics (< 50 % for soil; < 30% for water)
b. Metals/Inorganics (< 50 % for soil; < 30% for water) 2 O

COMMENTS:

* RPDs calculated for this project have been presented at the end of this report in Table QAQC?2.
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT
Job No: ENAUWOLLO4009AE Batch: SE89563, SE89563 CEC

5. TRIP BLANKS

Yes No
(Comment
below)
A. Were an adequate number of trip blanks collected? L] X
B. Were the trip blanks free of contaminants? [] X N/A
(If no, comment whether the contaminants present are also detected
in the samples and whether they are common laboratory chemicals.)
6. TRIP SPIKES
Yes No
(Comment
below)
A. Were an adequate number of trip spikes collected? L] X
B. Were the spike recoveries within control limits (60% to 110%)? L] X N/A
7. WASH BLANKS
Yes No
(Comment below)
A. Were an adequate number of Wash Blanks collected? [] X
B. Were the Wash Blanks free of contaminants? [] X N/A
(If no, comment whether the contaminants present are also detected
in the samples and whether they are common laboratory chemicals.)

COMMENTS:

e Trip spike and blank samples were not transported with samples as volatile petroleum hydrocarbons
were not a chemical of concern.

« Soil samples were collected directly from the hand auger using a clean pair of disposable gloves for
each sample and therefore a wash blank sample was not considered necessary.

Field QA/QC was: X Satisfactory [ ] Unsatisfactory
[] Partially Satisfactory
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Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT
Job No: ENAUWOLLO4009AE Batch: SE89563, SE89563 CEC

IV LABORATORY INTERNAL QUALITY CONTROL PROCEDURES
1. Type of QA/QC Samples

w GJ
£l o528
o 0 |= S ©
= c S o
5 Flog®
z 5 O
Laboratory Blanks/Reagent Blanks (at least 1 per
1 1 1
batch)
Laboratory Duplicates (at least 1 per batch or 1 per
: \ 1 1 1
10 samples whichever is the smaller)
Matrix Spikes/Matrix Spike Duplicates (1 for each ) ) 1
soil type)
Laboratory Control Spike 1 1 -
Surrogate (where appropriate)* - - -
*Number of surrogates spikes carried out on each sample
Yes No
(Comment below)
2 Were the laboratory blanks/reagents blanks free of contamination? X L]
3. Were the spike recoveries within laboratory control limits?*
a. Organics N/A N/A
b. Metals/Inorganic X O
4. Were the RPDs of the laboratory duplicates within control limits?* X []
5. Were the surrogate recoveries within control limits? N/A N/A
Laboratory control limits:
* - Organics: MS (60 to 130%); LCS (60 to 140%); SS (70 to 130%); SS for BTEX (60 to
140%
- Inorganic: MS (70 to 130%); LCS (80 to 120%)
# _Result <5 times LOR then No Limit
- Result > 5 times LOR then control limit of 30%
COMMENTS:
5. The laboratory internal QA/QC was: [X] satisfactory [] Unsatisfactory

[] Partially Satisfactory

Whpjob\perm\QA/QC.DV1 page 5 of 6 Rev July. 07




Coffey Environments Australia Pty Ltd

A.C.N. 140 765 902 A.B.N. 65 140 765 902

QA/QC DATA VALIDATION REPORT
Job No: ENAUWOLLO4009AE Batch: SE89563, SE89563 CEC

V. DATA USABILITY

1. Data Directly Usable
Data Usable with the following corrections/modifications (see comment below)
3. Data Not Usable.

LOX

COMMENTS:
The laboratory noted that the detection limits for HA2/0.8-0.9m, analysed for nitrate, were elevated by
two times (to <0.050mg/kg) due to sample matrix. This result is not considered to have a material effect

on the conclusions of the report.

Trip spike and blank samples were not transported with samples as volatile petroleum hydrocarbons were
not a chemical of concern.

Soil samples were collected directly from the hand auger using a clean pair of disposable gloves for each
sample and therefore a wash blank sample was not considered necessary.

QA/QC Report Prepared by Alexander Williams

QA/QC Report Reviewed by: Corinna De Castro

(Reviewer)
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Table QAQC1.: Relative Percentage Difference for Groundwater & Leachate

Batch: SE85496 SE85547 SE87114 SE87114 SE87114A

Primary Duplicate Primary Duplicate Primary Duplicate Primary Duplicate Primary Duplicate

Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample

Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc.

(ng/L) (Hg/L) RPD (%) (Hg/L) (ng/L) RPD (%) (ng/L) (Hg/L) RPD (%) (Hg/L) (ng/L) RPD (%) (ng/L) (Hg/L) RPD (%)
Sample No. MWO05 QcCo1 MWO1 QCo03 CTP89 QC2 CTP91 QcC3 CTP93 QC1
Depth (m) - - - - 1.8-2.0 1.8-2.0 0.6-0.8 0.6-0.8 0.6-0.7 0.6-0.7
Analyte

HEAVY METALS (DISSOLVED)
Arsenic 55 49 12 7 7 0 <1 <1 ND 4 3 29 <1 <1 ND
Cadmium <0.5 <0.5 ND <0.5 <0.5 ND <0.1 <0.1 ND <0.1 <0.1 ND <0.1 <0.1 ND
Chromium (Il1) <5 <5 ND <5 <5 ND <1 <1 ND <1 <1 ND <1 <1 ND
Copper 50 38 27 <0.5 <0.5 ND <1 <1 ND <1 <1 ND 1 <1 NC
Lead 7 6 15 <0.5 <0.5 ND <1 <1 ND <1 <1 ND <1 <1 ND
Molybdenum 1 <1 NC 1 2 67 <1 3 NC <1 1 NC 29 24 19
Nickel 5 6 18 5 5 0 <1 <1 ND <1 <1 ND <1 <1 ND
Zinc 73 69 6 67 52 25 <1 <1 ND <1 <1 ND <1 <1 ND
NUTRIENTS
Ammonium (NH,") as N 9200 10000 8 2200 2300 4 0.15 0.13 14 0.08 0.09 12 0.51 0.5 2
Nitrate as N <250 <250 ND <50 <10 ND 0.029 0.017 52 <0.005 <0.005 ND 0.006 0.01 50
Nitrite as N <5 <5 ND <5 6.0 NC 0.006 0.007 15 0.005 0.007 33 0.020 0.020 0
Total Kjeldahl Nitrogen 12000 10500 13 3400 3600 6 3.7 33 11 0.24 0.27 12 8.7 5.3 49
Total Nitrogen (by calc.) 12000 10500 13 3400 3600 6 3.7 3.3 11 0.24 0.27 12 8.7 5.3 49

Notes:

Bold

|RPD exceeds control limit for soil if:

- Result < 10 times LOR then No Limit
- Result between 10 and 20 times LOR then control limit of 30%
RPD Relative Percentage Difference
ND Not Detected

NC Contaminant is not detected in primary sample but is detected in duplicate sample, or vice versa

LOR Limit of Reporting




Table QAQC?2: Relative Percentage Difference for Soil

Batch: SE87114 SE87114 SE87114A SE89563

Primary Duplicate Primary Duplicate Primary Duplicate Primary Duplicate

Sample Sample Sample Sample Sample Sample Sample Sample

Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc.

(mg/kg) (mg/kg) RPD (%) (mg/kg) (mg/kg) RPD (%) (mg/kg) (mg/kg) RPD (%) (mg/kg) (mg/kg) RPD (%)
Sample No. CTP89 QC2 CTP91 QC3 CTP93 QC1 HA1 QC1
Depth (m) 1.8-2.0 1.8-2.0 0.6-0.8 0.6-0.8 0.6-0.7 0.6-0.7 0.8-1.0 0.8-1.0

Analyte

HEAVY METALS (TOTAL)
Arsenic <3 <3 ND <3 <3 ND <3 <3 ND - - -
Cadmium 0.5 <0.3 NC <0.3 <0.3 ND <0.3 <0.3 ND - - -
Chromium (l11) 1.7 14 19 4.5 4.4 2 5 5.5 10 - - -
Copper 21 22 5 5.7 5.7 0 9.2 7.8 16 - - -
Lead 15 15 0 3 3 0 4 3 29 - - -
Molybdenum 1.6 <1 NC <1 <1 ND 2.2 1.8 20 - - -
Nickel 8.2 8.3 1 3.8 3.9 3 0.8 0.94 16 - - -
Zinc 45 60 29 11 12 9 3.4 4 16 - - -
NUTRIENTS
Ammonium (NH,") as N 0.54 0.55 2 <0.15 0.15 NC 11 6.7 49 6.4 7.2 12
Nitrate as N 0.11 0.11 0 0.060 0.062 3 <0.050 <0.050 ND 0.088 0.15 52
Nitrite as N 0.0 0.0 0 <0.025 0.040 NC 0.0 0.050 22 0.0 0.030 0
Total Kjeldahl Nitrogen 2300 3100 30 550 300 59 420 600 35 340 400 16
Total Nitrogen (by calc.) 2300 3100 30 550 300 59 420 600 35 340 400 16
CATION EXCHANGE CAPACITY - - - - - - - - - 9.1 9.6 5
TOTAL ORGANIC CARBON - - - - - - - - - 0.42 0.53 23

Notes:

Bold

|RPD exceeds control limit for soil if:

- Result < 10 times LOR then No Limit

- Result between 10 and 20 times LOR then control limit of 50%

RPD Relative Percentage Difference
ND Not Detected

NC Contaminant is not detected in primary sample but is detected in duplicate sample, or vice versa

LOR Limit of Reporting
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Appendix H
Ash Pond 3 — WSUD Strategy
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Preliminary Construction Plans
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Appendix J
Proposed Site Development — Modelled
Seguences



Appendix J: Proposed Site Development - Modelled Sequences

Model Number
Stress | of Days Total Modelled . i
- . Number Timeframe and Description of Development Sequences
Period |in Stress of Days Date
Number | Period
1 365 365 Jan-98
2 365 730 Jan-99
3 365 1095 Jan-00
4 365 1460 Jan-01
5 365 1825 Jan-02
6 365 2190 Jan-03
7 365 2555 Jan-04
8 365 2920 Jan-05
9 365 3285 Jan-06
10 365 3650 Jan-07
11 365 4015 Jan-08
12 365 4380 Jan-09
13 365 4745 Jan-10
14 365 5110 Jan-11
15 365 5475 Jan-12
16 365 5840 Jan-13
17 365 6205 Jan-14
18 365 6570 Jan-15
19 365 6935 Jan-16
20 365 7300 Dec-16
21 30 7330 Jan-17 Start of development in Ash Pond 3. Assume 5 years from present - January 2017
22 30 7360 Feb-17 Sewer pump station 1 excavation near Duck Creek. Simulated as a drain for a 1 month period: 1 cell to OmAHD.
23 30 7390 Mar-17 (Assume drain elevation is the base of sediment in layer 3 - ignore actual base of excavation in rock which is -3mAHD).
24 30 7420 Apr-17
25 30 7450 May-17
26 30 7480 Jun-17
27 30 7510 Jul-17 Ash Pond 3 stormwater drainage lines. Assume all drains installed after 6 months of development.
28 30 7540 Aug-17
29 30 7570 Sep-17
30 30 7600 Oct-17
31 30 7630 Nov-17
32 30 7660 Dec-17
33 30 7690 Jan-18 70% ET reduced to zero over all Ash Pond 3 development area. Assume all cleared after 12 months development.
34 30 7720 Feb-18 Recharge Sewer pump station 2 excavation in Ash Pond 3. Simulated as a drain for a 1 month period: 1 cell to -2mAHD.
35 30 7750 Mar-18 Ash Pond 3
36 30 7780 Apr-18
37 30 7810 May-18
38 30 7840 Jun-18
39 30 7870 Jul-18
40 30 7900 Aug-18
41 30 7930 Sep-18
42 30 7960 Oct-18
43 30 7990 Nov-18
44 30 8020 Dec-18
45 30 8050 Jan-19 50%
46 30 8080 Feb-19 Recharge
47 30 8110 Mar-19 Ash Pond 3
48 30 8140 Apr-19
49 30 8170 May-19
50 30 8200 Jun-19
51 30 8230 Jul-19
52 30 8260 Aug-19
53 30 8290 Sep-19
54 30 8320 Oct-19
55 30 8350 Nov-19
56 30 8380 Dec-19
57 30 8410 Jan-20 30%
58 30 8440 Feb-20 Recharge
59 30 8470 Mar-20 for rest
60 30 8500 Apr-20 of
61 30 8530 May-20 [ simulation in
62 30 8560 Jun-20 Ash Pond 3
63 30 8590 Jul-20 development
64 30 8620 Aug-20 area
65 30 8650 Sep-20
66 30 8680 Oct-20
67 30 8710 Nov-20
68 30 8740 Dec-20
69 30 8770 Jan-21 80% ET reduced to zero over all Ash Pond 2 development area. Assume all cleared after 12 months development.
70 30 8800 Feb-21 Recharge
71 30 8830 Mar-21 Ash Pond 2
72 30 8860 Apr-21
73 30 8890 May-21
74 30 8920 Jun-21
75 30 8950 Jul-21
76 30 8980 Aug-21
77 30 9010 Sep-21
78 30 9040 Oct-21
79 30 9070 Nov-21
80 30 9100 Dec-21
81 30 9130 Dec-21 70%
82 30 9160 Jan-22 Recharge
83 30 9190 Mar-22 Ash Pond 2
84 30 9220 Mar-22
85 30 9250 Apr-22
86 30 9280 May-22
87 30 9310 Jun-22
88 30 9340 Jul-22
89 30 9370 Aug-22
90 30 9400 Sep-22
91 30 9430 Oct-22
92 30 9460 Nov-22
93 30 9490 Dec-22 60%
94 30 9520 Jan-23 Recharge
95 30 9550 Feb-23 Ash Pond 2
96 30 9580 Mar-23
97 30 9610 Apr-23
98 30 9640 May-23
99 30 9670 Jun-23
100 30 9700 Jul-23
101 30 9730 Aug-23
102 30 9760 Sep-23
103 30 9790 Oct-23
104 30 9820 Nov-23
105 30 9850 Dec-23
106 30 9880 Jan-24
107 30 9910 Feb-24
108 30 9940 Mar-24
109 30 9970 Apr-24
110 30 10000 May-24
111 30 10030 Jun-24
112 30 10060 Jul-24
113 30 10090 Aug-24
114 30 10120 Sep-24
115 30 10150 Oct-24
116 30 10180 Nov-24
117 30 10210 Dec-24 End of development in Ash Pond 2 area.

ENAUWOLLO04009AE-R03

March 2012

Post-development: continued model simulation up to maximum period of 5000 years
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Appendix K
Contaminant Dilution Calculations



Appendix K
Arsenic Loads - No Development

TIME
(days)

©oO~NOOUORAWNLE

Flows (ML/day)

River Runoff GW Tide Evap OUT

DUCK CREEK
IN
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2

0.1

5.4

0.1
0.1
0.1
0.1
0.1
0.1

22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9

42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42

OUT NET Storage Mixing
Volume

64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9

Surface GW

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

Flows (ML/day)
LAKE ILLAWARRA

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014

0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018

Breakwater Woll Ck Tide

9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680

22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9

105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105

9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698

66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500

OUT NET Storage Mixing

Duck Ck Evap OUT * Volume

76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198

Concentrations (mg/L) - Arsenic

TIME Break Woll

(days) Water Ck

e
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4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063
4.063

[eNeNeNeNeNeNeNeNeNeNeNeo e NeNoNeNeNe N Ne e Ne Ne Ne Ne Ne e Ne Neo Ne Ne Neo Ne Neo o Ne e Neo Ne e e Ne o Ne o Neo Ne No o Ne e Ne Ne Ne Ne Ne o Ne Ne Ne e Ne o Ne Neo Ne Ne No Mo Neo No N}

Groundwater Tidal Inflow

Seepage to
Duck Creek
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883
0.883

From Lake
lllawarra

0
1.15539E-06
2.2816E-06
3.2927E-06
4.15754E-06
4.87421E-06
5.4551E-06
5.91834E-06
6.28326E-06
6.568E-06
6.78849E-06
6.95821E-06
7.08819E-06
7.18734E-06
7.26272E-06
7.31986E-06
7.36308E-06
7.3957E-06
7.42028E-06
7.43877E-06
7.45267E-06
7.46311E-06
7.47093E-06
7.4768E-06
7.48119E-06
7.48448E-06
7.48694E-06
7.48878E-06
7.49016E-06
7.49119E-06
7.49195E-06
7.49253E-06
7.49296E-06
7.49328E-06
7.49352E-06
7.49369E-06
7.49383E-06
7.49393E-06
7.494E-06
7.49406E-06
7.4941E-06
7.49413E-06
7.49415E-06
7.49417E-06
7.49418E-06
7.49419E-06
7.4942E-06
7.4942E-06
7.49421E-06
7.49421E-06
7.49421E-06
7.49421E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06
7.49422E-06

Duck Creek

Discharge Water

to Lake Illawarra
0.001360555
0.002241133
0.002811093
0.003180026
0.003418853
0.003573469
0.003673577
0.003738401
0.003780381
0.003807573
0.003825188
0.003836602
0.003844
0.003848795
0.003851905
0.003853922
0.003855231
0.003856081
0.003856633
0.003856991
0.003857225
0.003857377
0.003857475
0.00385754
0.003857582
0.00385761
0.003857628
0.003857639
0.003857647
0.003857652
0.003857656
0.003857658
0.003857659
0.00385766
0.003857661
0.003857661
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662
0.003857662

* The outflow from Lake lllawarra takes with it some
contaminant mass - this has been included in the calculations

Groundwater

Seepage to

Duck Creek
88305 Arsenic Load 100 year rate (mg/day) - creek total
100000 Baseflow Groundwater to Duck Creek from Model (L)
0.88305 Concentrations (mg/L)

Groundwater
Seepage to
Lake lllawarra
56881  Arsenic Load 100 year rate (mg/day) - breakwall discharge area
40000 Baseflow Groundwater to Lake lllawarra from Model (L) - TOTAL
14000 Baseflow Groundwater to Lake lllawarra from Model (L) - breakwall discharge
4.063 Concentrations (mg/L) at breakwall discharge

0.002 Arsenic Load 100 year rate (mg/day) - Wollingurry Creek
17500 Baseflow Groundwater to Wollingurry Creek from Model (L)
0.0000001 Concentrations (mg/L) at Wollingurry Creek

ANZECC Trigger Value
0.0023 mg/L



Appendix K
Arsenic Loads - With Development

TIME
(days)

©oOo~NOOUORAWNLE

Flows (ML/day)

River Runoff GW Tide Evap OUT

DUCK CREEK
IN
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2

0.1

5.4

0.1
0.1
0.1
0.1
0.1
0.1

22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9

42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42

OUT NET Storage Mixing
Volume

64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9

Surface GW

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

Flows (ML/day)
LAKE ILLAWARRA

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014

0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018

Breakwater Woll Ck Tide

9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680

22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9

105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105

9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698

66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500

OUT NET Storage Mixing

Duck Ck Evap OUT * Volume

76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198

(days) Water Ck

e
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a1
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

Concentrations (mg/L) - Arsenic
TIME Break Woll

4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
4.124
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Groundwater

Seepage to

Duck Creek
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773
0.96773

Tidal Inflow
From Lake
lllawarra
0
1.20584E-06
2.39506E-06
3.46957E-06
4.39234E-06
5.15909E-06
5.78178E-06
6.27908E-06
6.67127E-06
6.97754E-06
7.21488E-06
7.39767E-06
7.53772E-06
7.6446E-06
7.72588E-06
7.78751E-06
7.83413E-06
7.86932E-06
7.89585E-06
7.91581E-06
7.93081E-06
7.94208E-06
7.95053E-06
7.95686E-06
7.96161E-06
7.96516E-06
7.96781E-06
7.9698E-06
7.97129E-06
7.9724E-06
7.97323E-06
7.97385E-06
7.97431E-06
7.97466E-06
7.97491E-06
7.97511E-06
7.97525E-06
7.97536E-06
7.97544E-06
7.9755E-06
7.97554E-06
7.97558E-06
7.9756E-06
7.97562E-06
7.97563E-06
7.97564E-06
7.97565E-06
7.97566E-06
7.97566E-06
7.97566E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06
7.97567E-06

Duck Creek

Discharge Water

to Lake Illawarra
0.001491109
0.00245618
0.003080824
0.003485152
0.003746889
0.003916336
0.004026045
0.004097085
0.004143091
0.004172889
0.004192192
0.0042047
0.004212806
0.004218061
0.004221468
0.004223678
0.004225112
0.004226043
0.004226648
0.004227041
0.004227297
0.004227463
0.004227571
0.004227642
0.004227688
0.004227718
0.004227738
0.004227751
0.004227759
0.004227765
0.004227769
0.004227771
0.004227773
0.004227774
0.004227774
0.004227775
0.004227775
0.004227775
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776
0.004227776

* The outflow from Lake lllawarra takes with it some
contaminant mass - this has been included in the calculations

Groundwater

Seepage to

Duck Creek
96773 Arsenic Load 100 year rate (mg/day) - creek total
100000 Baseflow Groundwater to Duck Creek from Model (L)
0.96773 Concentrations (mg/L)

Groundwater
Seepage to
Lake lllawarra
57735  Arsenic Load 100 year rate (mg/day) - breakwall discharge area
40000 Baseflow Groundwater to Lake lllawarra from Model (L) - TOTAL
14000 Baseflow Groundwater to Lake lllawarra from Model (L) - breakwall discharge
4.124 Concentrations (mg/L) at breakwall discharge

0.002 Arsenic Load 100 year rate (mg/day) - Wollingurry Creek
17500 Baseflow Groundwater to Wollingurry Creek from Model (L)
0.0000001 Concentrations (mg/L) at Wollingurry Creek

ANZECC Trigger Value
0.0023 mg/L



Appendix K

Ammonium Loads - No Development
Flows (ML/day)

TIME
(days)

©oOo~NOOUORAWNLE

River Runoff GW Tide Evap OUT

DUCK CREEK
IN
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2

0.1

5.4

0.1
0.1
0.1
0.1
0.1
0.1

22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9

42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42

OUT NET Storage Mixing
Volume

64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9

Surface GW

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

Flows (ML/day)
LAKE ILLAWARRA

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014

0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018

Breakwater Woll Ck Tide

9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680

22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
22.9
22.9
229
22.9
22.9
22.9
229
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9

105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105

9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698

66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500

OUT NET Storage Mixing
Duck Ck Evap OUT *

Volume
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
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Concentrations (mg/L) - Ammonium
TIME Break Woll
(days) Water Ck

106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9
106.9

1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78

Groundwater

Seepage to

Duck Creek
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824

Tidal Inflow
From Lake
lllawarra

0
3.15566E-05
6.25279E-05
9.04384E-05
0.000114368
0.00013423
0.000150347
0.000163211
0.000173352
0.000181268
0.000187401
0.000192123
0.00019574
0.0001985
0.000200599
0.00020219
0.000203394
0.000204302
0.000204987
0.000205502
0.000205889
0.00020618
0.000206398
0.000206562
0.000206684
0.000206776
0.000206844
0.000206896
0.000206934
0.000206963
0.000206984
0.000207
0.000207012
0.000207021
0.000207028
0.000207033
0.000207036
0.000207039
0.000207041
0.000207043
0.000207044
0.000207045
0.000207045
0.000207046
0.000207046
0.000207046
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047
0.000207047

Duck Creek
Discharge Water
to Lake lllawarra
0.038249615
0.063005458
0.079028766
0.089400563
0.096114657
0.100461332
0.103275621
0.105097957
0.106278125
0.107042528
0.107537722
0.107858579
0.108066523
0.108201323
0.108288733
0.108345433
0.108382227
0.108406113
0.108421629
0.108431712
0.10843827
0.108442538
0.108445318
0.108447131
0.108448314
0.108449088
0.108449594
0.108449926
0.108450144
0.108450287
0.108450382
0.108450444
0.108450486
0.108450513
0.108450532
0.108450544
0.108450552
0.108450558
0.108450562
0.108450564
0.108450566
0.108450567
0.108450568
0.108450569
0.108450569
0.108450569
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057
0.10845057

* The outflow from Lake lllawarra takes with it some
contaminant mass - this has been included in the calculations

Groundwater
Seepage to
Duck Creek
2482406 Ammonium Load 100 year rate (mg/day) - creek total
100000 Baseflow Groundwater to Duck Creek from Model (L)
24.82406 Concentrations (mg/L)

Groundwater
Seepage to
Lake lllawarra
1496637 Ammonium Load 100 year rate (mg/day) - breakwall discharge area
40000 Baseflow Groundwater to Lake lllawarra from Model (L) - TOTAL
14000 Baseflow Groundwater to Lake lllawarra from Model (L) - breakwall discharge
106.903 Concentrations (mg/L) at breakwall discharge

31097 Ammonium Load 100 year rate (mg/day) - Wollingurry Creek
17500 Baseflow Groundwater to Wollingurry Creek from Model (L)
1.777 Concentrations (mg/L) at Wollingurry Creek

ANZECC Trigger Value
0.91 (at pH 8.0)



Appendix K

Ammonium Loads - With Development
Flows (ML/day)

TIME
(days)

©oO~NOOUORAWNLE

River Runoff GW Tide Evap OUT

DUCK CREEK
IN
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2
17.3 0.2

0.1

5.4

0.1
0.1
0.1
0.1
0.1
0.1

22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9
22.9

42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42

OUT NET Storage Mixing
Volume

64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9
64.9

Surface GW

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

Flows (ML/day)
LAKE ILLAWARRA

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014

0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018

Breakwater Woll Ck Tide

9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680
9680

22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
22.9
22.9
22.9
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229
22.9
229

105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105
105

9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698
9698

66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500
66500

OUT NET Storage Mixing
Duck Ck Evap OUT*

Volume
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
76198
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Concentrations (mg/L) - Ammonium
TIME Break Woll
(days) Water Ck

106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4
106.4

1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82

Groundwater

Seepage to

Duck Creek
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824
24.824

Tidal Inflow
From Lake
lllawarra
0
3.14821E-05
6.23979E-05
9.0267E-05
0.000114166
0.000134005
0.000150105
0.000162956
0.000173087
0.000180996
0.000187123
0.000191841
0.000195456
0.000198214
0.000200311
0.000201901
0.000203104
0.000204011
0.000204696
0.00020521
0.000205597
0.000205888
0.000206106
0.000206269
0.000206391
0.000206483
0.000206552
0.000206603
0.000206641
0.00020667
0.000206691
0.000206707
0.000206719
0.000206728
0.000206735
0.00020674
0.000206743
0.000206746
0.000206748
0.00020675
0.000206751
0.000206752
0.000206752
0.000206753
0.000206753
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754
0.000206754

Duck Creek

Discharge Water

to Lake lllawarra
0.038249615
0.063005452
0.079028751
0.089400539
0.096114624
0.100461292
0.103275575
0.105097906
0.10627807
0.10704247
0.107537661
0.107858516
0.108066458
0.108201257
0.108288667
0.108345366
0.108382159
0.108406046
0.10842156
0.108431644
0.108438201
0.108442469
0.108445249
0.108447062
0.108448245
0.108449019
0.108449525
0.108449857
0.108450075
0.108450218
0.108450313
0.108450375
0.108450417
0.108450444
0.108450463
0.108450475
0.108450483
0.108450489
0.108450493
0.108450495
0.108450497
0.108450498
0.108450499
0.1084505
0.1084505
0.1084505
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501
0.108450501

* The outflow from Lake lllawarra takes with it some
contaminant mass - this has been included in the calculations

Groundwater
Seepage to
Duck Creek
2482406 Ammonium Load 100 year rate (mg/day) - creek total
100000 Baseflow Groundwater to Duck Creek from Model (L)
24.82406 Concentrations (mg/L)

Groundwater
Seepage to
Lake Illlawarra
1490228 Ammonium Load 100 year rate (mg/day) - breakwall discharge area
40000 Baseflow Groundwater to Lake lllawarra from Model (L) - TOTAL
14000 Baseflow Groundwater to Lake lllawarra from Model (L) - breakwall discharge
106.445 Concentrations (mg/L) at breakwall discharge

31810 Ammonium Load 100 year rate (mg/day) - Wollingurry Creek
17500 Baseflow Groundwater to Wollingurry Creek from Model (L)
1.818 Concentrations (mg/L) at Wollingurry Creek

ANZECC Trigger Value
0.91 (at pH 8.0)





