LANDCOM PROJECT 12619 - REMEDIATION ACTION PLAN

APPENDIX A

Figures

4 Golder
L7 Associates

9 September 2010
Report No. 107623047-001-R-Rev1 65



3

3

‘oposed
w rn Sydney

/\ Forest Lawn

Memorial Gardens

Cemetery

o= 12 UPTON — %
& }'EI\% - | _}l_'rash

S rea
\é"/g % \ségMUN Markets
TR

& /3
g Oﬁ\_\’“iﬁ" e sany ) -ﬁh
g S8 [ &/ 2
LEY

William |

‘SOUFCQZ UBD Australian City Streets, Version 6.0 Copyright Universal Publ\shers‘

2™ OR
S |

sure

KI

f
R
\BLACKWAN CR

Carey |
Christian’

Ee)
Lo (S 3

0] &, o

LeE s, MARTERY

S (S(SrysotL
= Qw KIANG,
=0 o=/ o’

5

LOT 1
DP1127652

LOT 8
DP1127652

Lz Bl

BROQ,
2 RSK J
[<]
©
ey -

LOT 8
DP1127652

LOT 2
DP1127652

St Quentin
Oval””

LOT7
. DP1127652

BBO

'/"Jng/eburn/

4 A
7/ Indusi flnal

/ /199 Estate
7.3m /

9

G
[~

~Q00MaIvEs

2
S
£
S
=

LG,
CDQ
URR!?;/S:

raa—

05

NEZIA
5,

%%, VEN
o

\\@R:;

/1

=
O,

ACQUARIE.. =
LINKS ‘0~

Tennis

S

d
N
RRIE

— EL:;MES

) RSTUEREAGH MEEHAN—
[
E’.‘-.Q G

N GOVERNORS.

s

ERi0RS 1L

800

Golder
L/ Associates
GOLDEI RWXVS‘AIég)%TZ;CEZmPW LTD

Information contained on this drawing is the copyright of Golder Associates Pty. Ltd. Unauthorised use or reproduction of this plan either wholly or in part without written permission infringes copyright. @)Golder Associates Pty. Ltd.

LANDCOM

PROJECT

REMEDIATION ACTION PLAN - ZOUCH ROAD, EDMONDSON PARK

DATE
20.04.2010

TITLE

DATE
27.08.2010

SITE LOCALITY PLAN

1:20,000

PROJECT No

A4 1107623047

DOC No

001

DOC TYPE

R

FIGURE No

F0001

REV No

FIGURE 1

J:\env12010\107623047_Landcom_Edmondson Park\Technical Doc\CADD\FIGURES\107623047_001_R_F0001_REV0.CDR

| WY

1000m




_ . ‘6d[Bujuoz :Bdlauoz Ioj abeys qns vy Bumoys seuoz uym [eusy :Bdlypd-"|euse g0g0 1en0 UejdioiseiN HeId - Bg Hed Med PI-V-ZENSSL06 BMPEy-090T dvo aiX
BMP OAIY 20004 d T00 ZPOEZILOT:AWEN 3|4 - SIUNOIH\AAYI\0d [BIIUYIS L\Yed UOSPUOWPT WOIPURT LF0EZILOT\OTOZWUA\L Uled UBJoH ‘logdweD :Ag NV TZ:67:8:8WLL 0TOZ ISnbny 2z :ared 1old

¢ 3dNol4 0 | coo0d ba T00 /v0€29/0T ev 000S:T aL7 ALd SALYIDOSSY HITT0D SILYNIGHO0D YOI 95 INOZ ‘¥00Z ‘SONYT 40
NorsiAZY onzunoi | 34a000 ono0a on1oacond | azis izans Twos DEEREE INIWLHY4IA MSN ‘3SYavLYa F1SVAVD TVLIDIA WOHH a31dvay
0102'80°22 4ro , — 000G}
I | | .
SY3YV ININJOT13IAIA d3ISOdOxd sonsol  SIPBIIOSSY woo o0z o0 0
orozsose oH 2 AYVONNOE 3LIS
MNH4Vd NOSANOWAZ ‘avod HONOZ - NV1d NOILOV ZO_._.<_Dm=>_mp_uw_oE NODANV . aN3931
m m m m 7 m m m m
= = 8 '8 =3 '8 8 8
N N N - = =y —_ o
g > g > 7 g > g >
o o o o o o o o
3 3 3 3 3 3 3 3
| | | | | | |
W 0006EZI N - - - - - - - - - - - . - - - - - - - W 000629 N

(VSZ2) LNIANOITY W 052662
JIvd 40 HLNOS ANOZ
NOILVAYISNOD d3S0d0dd

W 0SZ6EZ9 N

Y

(Mzyd)
1S3Mm ANOZ IVILNIAISIH
/ IVHdNd A3SOdodd

\

9¥2€0 "434 gor
‘aXIN'V100-9-9v20 "434 SI9 ‘0102'¥0°20 3LVA ‘ILISNI TVILVdS Ag
MY¥d NOSANOWA3 ‘3LIS 30404 FONI3A NVITVHLSNY ¥IWHOS
1V S314VYANNOE ONINOZ, G31LIL OMA ‘WOIANY1 A9 @3ddNS
IN3WHOLVYD FOVHIMIS 3OVIS aNS TVIINIAISTIMIN HO4
NOOANYT A8 A3ITddNS YATY | %S/5106
JONIYd WYHANAM [ NOHd NY1d 43LSYIN NO Q3SVE ONINOZ @

\\ / :304N0s
|

V ¥0a¥od vy [

i Nisvaaso [ ]

ANOd Mdvd TYNOIOTH I

q s100Hos [
NOILYLSENS [T

FOVINIH [ ]
HIOAY3STY [

¥Y3Y G3LONMLSIY HIM G3HOYL3a [ ]
dvd WNOI9ZY [T

30VdS N3dO V001 [ |
TIVLIVIOYINNOD 38N A3XIN [T
WINIAIS3Y Tvany []

ALISNIAHOH [
WOSZ XO¥ddY - SONITIIMA QIHOVLLY _H_/

LNINHOLYO 3OVHIMIS %
39V1S 8Ns TvILN3AIS3Y
M3N 404 AYYANNOE ONINOZ
AUSG-0SE XOMddY - SONITIIMA A3HOVLIA [ |

| @‘\ \ \ N [ | \ _ \ \ _ A w 0000479 N

BN

)

-

—

w 052Z0¢€ 3

w 00020¢ 3
w 05/10¢ 3
w 00040€ 3

w n6/nns 3

wos10¢€ 3
w0sz10¢€ 3

i

"LHOIIAdOD SIONIYANI NOISSINYId NILLIAM LNOHLIM 1dVd NI O ATIOHM ¥3HLI3 NVd SIHL 40 NOILONAO™dIY dO ISN A3SIHOHLNVYNN "ALT "ALd SILVIOOSSY ¥3AT09 40 LHOIMADOD FHL SI ONIMVHA SIHL NO A3aNIVLINOD NOILYIWHOSNI *dL1 "Ald S3LVIOOSSY ¥3d109 @




“Budsied-uospuowp3-604066£2900€9U :Bud-ted-uospuOLIPI-60106 [£2900€9U :Bud ed-Uuospuowp3-601066£29Z0EIW -Bud il sed-UOSPUOWIPI-60}06 1€Z9Z0EIW :Budtied-UospuowIp3-60},06 1€2920€9u ‘Bud iied-uospuop3-601 066629} 0£9u :Bud 1L sed-uospuowp3-60406 1€2910E9w :Bud'GESHZ 11} Yed-UoSpuowp3-60406 16291 09w :Bud jied-uospuowp3-60406 1€2910E9W :BMP'eY-0907T dv9 JaIX
OMp'OATY €0004_d TO0 LY0OEZ9L0T:BWEN 3lid - SIHNOIF\dAVI\I0d [edIUYISLWJed UOSPUOWPST WOIPURT LF0EZ9L0T\OTOZVAUR\L (Uled UJaH ‘logdweD A9 NV 6v:2G:8:aWlL 0T0Z Isnbny Jz :ared oid

€ 3dNol4 0 | €0004 d 100 L¥0EC9.L0T eV 00051 e b 1109 SALYNIOHO0D YOW 95 INOZ ‘Y002 ‘SANV1 40 INOOANY A€ G311ddNS HAYHOOLOHd TYINIY :394N0S
NOISIAFY ON JHNOI 3dAL 004 ON 200 ON 103r0odd 37IS 133HS 3OS ININLEVYHIA MSN 3SYavLvad IHLSYAVD TvLIOId NOY4 d3Ldvay
0102'80°22 4o , ——— 000'G:L
| I 1| .
S3YNLYIH JLIS ANV AYVANNOS 3LIS wowaﬁeﬁ woog 00z o0l 0
0102'¥0'2cC OH 9‘3 .
J1LIL ONIMYHA 31va A8 NMvYHa =1
MdVd NOSANOINA3 ‘avod HONOZ - NV1d NOILOY NOILYIA3IWIy NODANY1
123royd AIN3ITD
m m m m m m
w w w w w w
S S = g S g
N o ~ (o) N o
(o] o a1 o (S o
o o o o o o
3 3 3 3 3 3

W 0006€29 N W 0006E29 N

V3HY ONINIVHL
SV3uV A3LVLIOIA ATAVIH -~
JYIM HOZvY -~

. T ilv
A
ravarave P

AdVANNO4 3LIS ————— \ /

(€002 OL 666T HOMYISTIN) STHONTUL TVINNG JLSYM " vam==* 4 ,

(5 00V) V3V SO1S34SV 40 NOILYIAINIY
V3V NOILVIAIN3d OXN ¥

W 0S26EZIN \ h W 0G26ECI N

¥ g ERINZSEEREEREENIS[OE] =
g =

(€002 OL 666T HOYVISTIN) Y3V 3LVINDILYVd AV i
JdHO0LS

GdS HON3YL1 TvSOdSId 3LSVM

HSIgaNyd Tvd3IN3o

ANIFLYT 43INHOS

3Aavov4 ONIaTing

34SdNOD 370V1LSsd0

3SdNOD FTOVLSd0

HSI199NY TVH3INID
W 00S6629 N

©
73
/ %
S3IL¥3dOdd k0
<,
S
7,

W 0096€29 N
S1¥Vd ¥VO / HsIgany vy3aNIo

FINLONYLS JINHOH / V1S LIHONOD

20000306000

[1sod anviAWoD IVILN3AIS3Y

/vdnd

3dNLONYLS Y3INHO4 / NHO41v1d a3sivd

%)

C

NOILV1S34NI Add3aX0vd
1SOd ANVNINOD / HONIHL AYLNVLNI

(S3”AL ¥VD d3sN) HSIgaNY TvH3INIO

S3dld SO1S39SY / HSIgaNyd Tvd3IN3O
Slld SNOdVIM

HONIYL AYLNVANI W 06629 N

HON3YL AYLNV4NI

HON3YL AYLNVLNI

S31143d0dd
AVIINIAISTY

3dIM VNILEITONOD 1vdNy

c

3dIM YNILYIONOD 40 FTIdMD0LS

(dWVD HINOSIYd ) ANNOJINOD FHIM YNILYIONOD

20 000 e0ode

[=]
z
w
Y]
w
-

W 0gecoe 3
W 00020€ 3
wos.L0€ 3
w00gl0€ 3
wogeloe 3
woookoe 3

"LHOIYAJOD SIONIYANI NOISSINYId NILLIMM LNOHLIM LdVd NI HO ATIOHM H3HLI3 NVd SIHL 40 NOILONAOHd3Y O ISN A3ISIYOHLNYNN "AL1 'ALd STLVIOOSSY H3ATOD 4O LHOIMAJOD FHL SI ONIMVHA SIHL NO daNIV.LNOD NOILYWHOLNI *dLT "Ald S3LVIOOSSY ¥3A709 @




_ — _ _ Bmpey-0907dv9 JaIX
BMP'0ATH ¥0004_ ¥ TO0 LYOEZYLOT :BWEN 3li4 - SIFUNDIA\AAVI\I0d [BIIUYISL\YIBd UOSPUOLIPT_WOdPUET LY0EZILO0T\OTOZ\AUR\C (Uled UdJRH ‘llsgdwed :Ag NV ZT:8€:6:9WIL 0TOZ Isnbny /g :8jed Joid

¥ 3dnoid 0 |¥000d| H T0O L¥0€29.01 ev 0005'T A e o109 S3LYNIGH00D YOI 95 INOZ ‘Y007 ‘SANY 40
norsin3 onzuno |  3ano00 on 200 on sosoms | sms izms awos INIWLHYA3A MSN ‘ISYaYLYa IH1SVYAVO VLIDIA WOH4 a3Ldvay
- , — - wog X 0 ® QINO ONITAYS
ot0z'80°2T 409 ™ 000G} wzg X Z¢ ® QIN9 ONITdYS
SNOILYDO0T NOILYOILSIANI SNOIATHd somozol  SIPBIDOSSY HotE o o 0 :
80 1P| [(vSZ0) LNFWNDIY IV 40 HLNOS 3NOZ NOILYAYISNOD] G007 ‘SNOILYDOT Lid 1S3L ANY FT0HIN08E il o
oroz80Le o [(0%) HOQIHOD TIVY A3SOdOYd] G002 ‘SNOILYIOT Lid 1S3L ANY IT0HIH08 slONZ
) = LINIWNOITY TIvY 40 HLYON 3NOZ TWILINIAISTY A3SOdOdd] S00Z ‘SNOILYDOT Lid 1SIL ANY FTOHIHOE ool i
iivd NOSANOWGS 'AvOd HONOZ - NVT1d NOLLOV NOWVIAINIY, NOOANVT [(MZ24) 1S3M 3NOZ WILNIAISTY / VMY G3SOdO¥d] G002 ‘SNOILYOOT Lid 1S3L ANY JIOHH0E o8 cos
ANVANNOE 3LIS —_
aN3oa
m m m m m m m
w w w w w w w
S S = = = = S
& g = g & g g
3 3 3 3 3 3 3

v

(VSZ2) LNINNODITV
/ TIvd 40 HLNOS 3ANOZ

NOILVAYISNOD d3s0Od0odd

* & T D
\..,An._nmia 1631 % o
e J8YH-S

govH-gp- ILETE= R PR | |
- » w 0006€29 N

m &BS._ #S:G §@<_.G _5<§ o (29410} dSd
N

_ ~ 4 ,,;. \,
= ™N09ad \ . N A \/ )
E R
o §99dL | = IR 3 6 \
e * Egiﬁ E.gﬁw (g gy o S N \ g
459 Jo 0%
.m - 99YH % 4 g
11" ! dl ﬁi \ !

- L 50K
i il B ° * o o g Es&oﬁh 9L e
T =, f 79d1-
. Bdpood s - sl
(0¥) HOARIHOD I E AN
TIvy a3S0dodd ] s\ S| | P ey g oG gy Y
769dL p

20418 il
A i o b frai® iz é%ﬁ 29148
“hmﬁ hd i L &éx mmm: o+ =3 e . &2l o
1%L heaf W @ | g g4 o
b %
II b I>

/ | FL IR . S
- Y H
k@ i ) 0 H?gn_ $g..,,.¢$g§g&$

u._m?
‘-
7 _Amﬂu. 0SP fivd :.J
1." ks .i 80d -
~ : A 0000/ |-cmL0ld]
: 009amT90/d )T

SlLcL gL ! (e BT (MZuy)
S ‘

" u
i

065l of

=

4 9
85 H $§& * E - o5y o N%I N $‘
- 1gcdl sl s
- mmw_k Nﬁ: 1gWH o N ,
& 4 | aeldl %95H A .
1dL Mﬂk 4
i el 295dl
) ﬂ el | oo o
el ed N L L 4 & mﬁnww. i@ |
e & ool ¥ | ¥ [T

oﬁ. ﬁh 8podL ]

| &

975l

1¥6d1L 0pSdL

o+ &

$ 1= 2
g
A

flee]e]
HIOEE

HE R st
BRI Selelele o s s o T8 S S e
121 el3 oo 5 53 s 1 S L EE S
;=

¢
Y N
N ,IAvme.

i

ol | o | R P

= g : 0T i ,3,13. ... uw o !
7\ [T RN Eii%@ ﬁm@@WA,

4l
Zasi e W 07/4

6l/d]

AN

1Ivd 40 HLHON INOZ

(VdNZY) LINIJANDITVY \
IVILNIAIS3IY d3S0dodd

—

I

w 05¢20¢€ 3

w 05£00€ 3
/

w 000c0¢ 3
u 00sl0€ 3
w 05210€ 3
w 000L0€ 3

"LHOIIAdOD SIONIYSNI NOISSINYId NILLIIM LNOHLIM 1dVd NI O ATIOHM ¥3HLIF NVd SIHL 40 NOILONAOY™dIY ¥O ISN A3ISIHOHLNVYNN "ALT "ALd SILVIOOSSY H¥3AT09 40 LHOIHADOD FHL SI ONIMVHA SIHL NO @3aNIVLINOD NOILYIWHOLNI 'dl1 "Ald S3LVIODOSSY ¥3d109 @




‘Bud'GeGHZ (1) Yed-uospuowp3-601 0686294069 BMP'EY-090T dVO youX

BMP 0ATHG0004_d TO0 LYOEZILOT :BWEN 3li4 - SIHNOIH\dAVI\0d [edNUYISLWJed UOSPUOWPTWOIPURT LF0EZ9L0T\OTOZVAUR\L (yled UdJaH ‘logdweD A9 NV GZ:TH:6:9WLL 0T0Z Isnbny /g :ajed oid

S 3dNold 0 |so00d| o T0O L¥0€29.0T ev 0005'T A e B, 109 SALYNIGHO0D YOI 95 INOZ ‘Y007 ‘SANV1 40
NOISIAZY ON FuN9IS 3dAL00a oN 00a ON 103r0¥d 32IS 133HS FIvos ININLYYLIA MSN ‘3SYav.Lva 3HLSYAVD TVLI9Id WOY4 a3Ldvay
0102'80°22 409 , o ——
NYIONOD TV.LNIWNOHIANT 40 SYIHY wowﬁuemod woog o0z o0l 0
01027022 OH Ip[oD
T1LIL ONIMYEA 31va A8 NMvHa
NHVd NOSANOWAT ‘avod HONOZ - NV1d NOILOV NOILYIAINIY WNODANV1
103rodd 1N3ITD
m m m m
w w w w
o (=3 o o
N N = =y
N (=3 ~ (3]
o (=4 o [=3
o o o o
3 3 3 3
11d ¥S0dSIa LSVM o0V
108 GILYNIAYINOD HYd 9090V PN —
e — e o — ..
I Gy —
STVIMILYIN ONINIVINOO SO1S38SY 500V —T¢ A
dAVO AYVLITIN
S710S G3LOVdWI av31 ooV NHNAITONI HINHOS Q g.f[
(SV34V NOILYAYISNOD) YVS NV OXN £00V = . \\ v OL\
SY3HY 39N WIS ANY TVIONIWNOD “YILNIAISTY) YVS ANV OXN zo0v L= 7 \ v
.
(013 'IS¥N0D FTOVLSHO ‘FHIM YNILYIONOD) SWALI AYYLITIN 100V - = y
VAUV ONINIVHL \ ﬂU/\
SY3HVY A31V.LIDIA ATAVIH \ )
E
TUIMHOZVY  ~vesnnannns 4 v N Q 2w
\
AUVANNOG FLIS === = = v \ 2
R
"
(€002 OL 666T HOMVISTIN) STHONTHL TVIHNG FLSYM v @ ¥amm=== ; g d 2 = v
% / . A — NOISNL 13
K — NoISN19 3

(5 00V) V3¥V SOLS3ESY 40 NOILYIAIW3Y

(€66T OL 666T HOYVISTIN) Y3V 3LVINDILYVd AV
JdHO0LS

GdS HON3Y1 TvYSOdSId 3LSVM

HSI9aNy Tv43INIO

ANIFLVYT H3INHOS

3AvOov4 ONIaTiNg

3SdNOD ITOVLSa0

3SdNOD ITOVLSA0

HSIgaNyd Tvd3IN3o

0o

S1dvd dvO / HSIgaNnd Tvd3N3IO

FINLONYLS JINHOH / V1S LIHONOD
3dNLONYLS Y3INWHO4 / NHO41v1d a3sivd
NOILV1S34NI Add3aX0vd s
1SOd ANVNINOD / HONTY L AYLNVLNI -

(S3”AL ¥vD d3sN) HSIgaNY TvH3INIO /
S3dld SO1S39SY / HSIgdNyd Tvd3IN3O
Slld SNOdVIM
HON3YL AYLNVLNI

/

HON3YL AYLNV4NI

HON3YL AYLNVLNI

9909 e00lo e

3dIM VNILHITONOD

3dIM YNILYIONOD 40 FTIdMD0LS

@@%

(dWVD HINOSIYd ) ANNOJINOD FHIM YNILYIONOD

[=]
z
w
Y]
w
=

/

w 05z20¢ 3

S3143d0dd
AVIANIAISTY
1 Ivdany

/

/

o —————

~

~——

w 00020¢ 3

Sv3dv
ONINIVHL
AYLNVANI
AYVINIEd

3QVNID

VIV T

Y

(VaNZY)
200V

S311¥3dOY;
IVILN3AIS3Y
1vdnd

—

%

wog.10¢€ 3

7

w 00540€ 3

NOOANYT Ag @31TddNS HAVYOOLOHd TVI¥3Y :30¥N0S

\

~ .

_:mHJ

-~ 4
Jois “ois
(N 6ls
1!
N 2

LIS s

L]
uis

7

000°G:}

w0sz10¢€ 3
w0010¢€ 3

dIVD AYVLITIA
NYNGITONI 4INHOS

— ]

(———=
I

-~
—
)\Jll”ll
—

Z i
w 0006€29

w 0526€29

S31143d0dd
AVIINIAISTY
1vdny

Vv 1o

av1s 31340N0D

W | e
. ?ux%W\

W 05.6€29

L

/
.

sam Lt
\qvsodsia. “ . .

JLSYM  + +

-

w0sz10¢€ 3
w0010¢€ 3

"LHOIYAJOD SIONIYANI NOISSINYId NILLIMM LNOHLIM LdVd NI HO ATIOHM H3HLI3 NVd SIHL 40 NOILONAOHd3Y "0 ISN A3ISIHOHLNYNN "AL1 'ALd STLVIOOSSY H3ATOD 4O LHOIMAJOD FHL SI ONIMVHA SIHL NO daNIV.LNOD NOILYWHOLNI *dLT "Ald S3LVIOOSSY ¥3A709 @




“BMp' INFHHNO SNOILYAT T3 HLIM SHNOLNOD £0E29L0L Joix :BMp'ey-0907T dv9 JaIX

BMPOAIH 90004 d T00 Z¥OEZILOT:AWEN 3|id - STYNOIA\AAYI\0d [BIIUYIS L\Yed UOSPUOWPT~WOIPURT LFOEZILOT\OTOZVAUB\L (Uled UdJoH ‘llogdwed A9 WV 85:6T:0T:dWIL 0TOZ Isnbny /z :3led Joid

9 34NOI4 0 | 90004 | d TOO | L¥0£C9/0T | €V 000T:T A e B 109 S31YNIGHO0D YOI 95 INOZ ‘#00Z SNV 40
NOISIAZY ON FAN9I 3dAL 200 ON 200 oN103r0ud | 37IS 133HS VoS 1INIWLYY3IA MSN ‘3SYaYLYa IHLSYAVD TvLIOIa WOY4 a3Lldvay
01028022 E[89) , ] 0.
wooso|  SIPBIIOSSY " 000}
INIHd1O04 - VIV d3ddvO d3S0d0dd b wo9 oy 0 0
0T02'S00T dv BE@
I1LIL ONIMVAA 3va A8 NMYHA 5
MYVd NOSANOWA3 ‘Av0d HONOZ - NV1d NOILOV NOILYIA3INIY WNODANVYT
103r0ud N3O

<

woosio€ 9

.

wo0i6€29 N

w 0026629 N

/

woosio€ 9

7

7

W 00£6€29 N

\

\

/ woorioe 3 S

w 0010 3
AN

wooekoe 9

: /nw%,

5.0—20.0
O P —
.0
/
—
7.0\

N

wooekoe 9

SV3IYV A31V13O3IN ATIAVIH 8
V34V SO1S39SV 40 NOILVIAIN3Id

V3V ILvINDILdvd aval |-
LNIYdLO04 - Va¥V d3ddvDd a3S0d0dd
aN3oan
m ww.sk
g
S 3
S d
3 o
W 00L6€29 N
(Mzad)
1S3Mm INOZ VILNIAIS3IY
/ vdNd a3s0dodd
e
169

-

Ww00c6Ec N

74.(

(VSZ2) LNINNDITV
T71vY 40 HLNOS INOZ
NOILVAYISNOD d3ISOdodd

69

|

/ w0z40€ 3

W 00E6EZIN ' \

"LHOIYAJOD SIONIYANI NOISSINYId NILLIMM LNOHLIM L8Vd NI HO ATIOHM H3HLI3 NVd SIHL 40 NOILLONAOHd3Y O 3SN A3ISIHOHLNYNN "AL1 "'ALd STLVIOOSSY ¥3AT09 4O LHOIMAJOD FHL SI ONIMVHA SIHL NO d3aNIV.LNOD NOILYWHOLNI *dLT "Ald S3LVIO0SSY 430709 @




_ _ _ _ :Bmp" INFHYNO SNOLLYAFII HLIM SHNOLNOD ZY0E29L0L 10X :BMD'eY-090T dvO JaIX
BMP OAIY V20004 4 TO0 LFOEZ9LOT:BWEN 3li4 - SIHNOIH\AAYI\20d [edIUYD LV UOSPUOWPT_WoopueT LF0EZ9L0T\OTOZVUR\C yled UdJaH ‘IeqdweD A9 WV TZ:TT:0T:dWLL 0T0z Ishbny Lz :aled Joid

V. 34N9old 0 |v.000d| o T0O Lv0€C9.L0T eV 000T:T
NOISIAZY ON 34N 3dAL 000 ©ON 200 ON 103r0o¥d 32IS 133HS 31vos
010¢'80'L¢e aro
ONILSIX3 - SHNOLNOD FOV4dNS
0T0¢'S0'0T dv
NY¥d NOSANOWAZT ‘AvOd HONOZ - NV1d NOILOVY NOILVIAIWIY INODANV

10300¥d

LN3ITD

dl1 Ald S3LVIOOSSY 43A109
wod 1ap|ob mmm

S3JBIIOSSY
5

N

woosio€ 9

\

woo0L6€c9 N

/

Qv
00

Z

\E 0026€29 N

Q

/

w0040 3

W 00£6€29 N
Y S

N\

A\

woorio€ 3
A\

S3LYNIGHOO0D YOW 95 INOZ 7002 ‘SANV1 40
IN3NLYYd3a MSN '3SYavLva 341Svavd TVLIOIa NOd4 a3Ldvay

wog 014 4 0

000}

SY3dV A3LV1393A ATIAVIH @

V34V SO1S34dSY 40 NOLLVYIdINTY
V3dVv 31v1NJIlLdvd av3al

1INIdd100d - V34V d3ddVvO d3S0d0dd

(I EDER

r——1
L——J

/VNQ/&

wooelog 9

S
Q,Q

woocioe 3

woo0L6€C9 N

(Mzyd)
1S3IM ANOZ TVILNIAISTY
/ 1vdNy A3S0dodd

169 -

N

740

wo0c6ecI N

69

(VSZ2) LNINNODITV
TIvd 40 HLNOS ANOZ
NOILVAYISNOD d3SOdodd

wooeloe 3

\
W 0086529 N $
o \ 2

U

50—

7

by

Y

/ w00z40€ 3

"LHOIIAdOD SIONIYSNI NOISSINYId NILLIIM LNOHLIM 1dVd NI O ATIOHM ¥3HLIF NVd SIHL 40 NOILONAOY™dIY ¥O ISN A3ISIHOHLNVYNN "ALT "ALd SILVIOOSSY H¥3AT09 40 LHOIHADOD FHL SI ONIMVHA SIHL NO @3aNIVLINOD NOILYIWHOLNI 'dl1 "Ald S3LVIODOSSY ¥3d109 @




_ _ “BMp'STY ANNOYD NIDYIA BMP 19 NIOYIA“SNOILYAT TS HLIM SYNOLNOD ™ ZP0EZ9/04 J0IX M INIYYND SNOILYAITI HLIM SUNOLNOD LY0EZIL0L JaIX -BMP'ey-0D0T dVD :JalIX
BMp OAIY 820004 T00 LF0OEZILOT:OWEN 3li4 - SIHNOIH\AAYI\0d [BIIUYDS LWJed UOSPUOWPT WOdPUBT Ly0EZIL0T\OTOZVAUB\L (Uled UdJeH ‘logdwed A9 WV TE:¥T:0T:dWIL 0TOZ Isnbny /g :31ed Joid

SILYNIGYO0D YOI 95 INOZ ‘7002 ‘SANVT 40

LNINLYYHIA MSN ‘ISYEVLYA FHLSYAVO TVLIOIA WOY4 a31dvay

000°b:4

g/, 3dn91d | 0 ]4.000d] o | T00 | Zv0O£Z9/0T | €V 000TT a7 A Satvoosey 530109
0T0Z'S0°0T 49 L
ST3ATT IVENLYN AIYHIANI - SYNOLNOD IOVHHNS acons|  SIYBIIOSSY w0
0102'80°L2 dv — “ w
NHVd NOSANOWAT ‘avod HONOZ - NV1d NOILOV ZO_.r<_Dm__>_mm_umamu WNODANV1 e N

N

woosio€ 9

wooL6ecI N

AN

otk

/

woogio€ 9

S

\

~

00v10€ 3

i

/w

woorko€ 9

[

o

SV3IYV A31V13O3IN ATIAVIH @
V34V SO1S39SV 40 NOILVIAIN3Id
V34V 31vINJILYvd aval
V34V d3ddvO d3S0d0Odd

aN3o3a1

N g ’ / W 0046629 N
\
\

oy

4 0

|
| Ep—

1NIdd100d -

$/
\

woocioe 3

[ f woogtoe 3'\
S

/ (MZy¥)
1S3IM INOZ TVILNIAISTH
, / VN a3S0doyd

190

4.

W 0026629 N
—

(VSZ2) LNIWNDITY 2|
IV 40 HLNOS 3NOZ
NOILVAY3SNOO a3s0doyd
m m
g =
Iy >
S S
3 3
/ o w 006ezI N ||
. ‘ = 2

"LHOIYAJOD SIONIYANI NOISSINYId NILLIMM LNOHLIM L8Vd NI HO ATIOHM H3HLI3 NVd SIHL 40 NOILLONAOHd3Y O 3SN A3ISIHOHLNYNN "AL1 "'ALd STLVIOOSSY ¥3AT09 4O LHOIMAJOD FHL SI ONIMVHA SIHL NO d3aNIV.LNOD NOILYWHOLNI *dLT "Ald S3LVIO0SSY 430709 @




_ o “BMPI9NIDYIA SNOILYAITI HLIM SYNOLNOD Ly0EZ9L0L Joix :BMP' INFUHND SNOILYAITI HLIM SHNOLNOD Ly0EC9L0L Joix :BMp'ey-0907T dv9 JaIX
BMP'OAZY 020004~ ¥ T00 Z¥0EZ9.L0T BWEN 3l - SFUNOINAAYIR0Q [BIIUYID L\ Bd UOSPUOWPT WOdpUeT /y0EZILOT\OTOZWUS\L (ujed USISH ‘lloqdwe) :Ag INV 20:G0:0T:dWIL 0TOZ Isnbny /g :ared joid

2/ 34dNn9lid 0 |D/0004| H T0O L¥0€29.01 ev 000T'T A e o109 S3LYNIGH00D YOI 95 INOZ ‘Y007 ‘SANY 40
NOISIAZY oN N9l 3dAL 200 onD0a ON 103r08d | 32iS 133HS 31vos ININLYYd3A MSN ‘ISYaY.LYA IH1SYAYD TVLIOIA NOY4 a3Ldvay
0T02'80°22 460 , ——— 000°L:L
- 31va A8 Q3NO3IHO wswmg — — — .
d3s0dOdd - SHNOLNOD 3oVv4dNsS . » H%—mem cu wog o 0z 0 Lid VINg WOV Q3S0dodd 77
TF1LIL ONIMYHA 31va A8 NMVYA =" m<wm< DMI-I(I_IMOM> >|—_><m—l— @
%4Vd NOSANOWA3 'QvOd HONOZ - N1d NOLLOY NOILYIGINaY WOOANV1 1NIHd1004 - ¥3dV A3ddVD d3S0d0dd

aN3oa1

\2

V — T~
_.:\ m “m m NNQ&
LW w w w
= KR = =
& g 5 2 N Y
S \S S S 3
3 3 3 3
}/
W 00LBEZY N ok w 0046629 N
I\/.
AR
’ (
‘ O
ot \
is
]
o
_aor
‘1L
g (MZyy)
1S3M INOZ IVILNIAISTY
/ TvdNy a3sododd
1607
00

w00zZ6§29 N w 00Z6£29 N
~ S, /|\\ "
y >, 7
\I\ M
—
. Z
o
o
(VSZ2) LNIWNDITY kS
17 7Ivd 40 HLNOS INOZ
NOILVAY3ISNOD a3S0dOyd
=
o
/ m m m
/% % nm
& N I
j=3 oS (=3
S S S
3 / 3 3

/

W 0086529 N

2\ g

W 00E6EZI N /
N S

yL—
/9?
th
LL
70\
o
B
0
fo—
26
—
0
LG\
—
T
50—

"LHOIIAdOD SIONIYSNI NOISSINYId NILLIIM LNOHLIM 1dVd NI O ATIOHM ¥3HLIF NVd SIHL 40 NOILONAOY™dIY ¥O ISN A3ISIHOHLNVYNN "ALT "ALd SILVIOOSSY H¥3AT09 40 LHOIHADOD FHL SI ONIMVHA SIHL NO @3aNIVLINOD NOILYIWHOLNI 'dl1 "Ald S3LVIODOSSY ¥3d109 @




PXWZ™ZF0EZIL0 1\ S2ORASHOAM\S|D\O0Q [91UY S | \JEd UOSPUOWPT WOOPUBT LF0EZIL0L\0LOZ\AUB:

$3]RID0SSY
19PI0D ;¢

dv ‘d3XO3HO

w mm:w_n_ Mmrv ‘NMvdd
0102-80-LC 31vd

L¥0€29.0L  103rodd

Z:1 uonesabbexg [eoniap

"9J8Y UoReuLojU! | HOIY AJOD Hasu|
1HOIMALOD
*918Y UOIJeWwIoyul [BUORIPPE Hasu|

S310N

aje[noied peaT - 1y uauny) ——

logdol | |

deo Aegp _H_

|eusiel\ palesulbus-ay _H_
punois) uiblIp _H_

ud leung WOV |
aN3oal

SNOILD3S SSOdD
V3d¥V d3ddVO

INOOANV

AWVN LO3roydd

=

V Uoioag

P17 “Aid sejeioossy Japjo9 @ JyYbBliAdooa sebuujul uoissiuuad uapim (noyim Jed ul o Ajoym Jayyie ueld siy) Jo uoponpoidal Jo asn pasuoyineun py7 ‘Ald SeIeI00SSY Jap|o9 Jo JyBuAdoo auyy SI BUIMEIP SIY) UO POUIBJUOD UOIEULIOJU]

]



pXWy~Ly0EZ9201\S20RASHOM\S|D\00Q 191Uy 08 | \YHEd UOSPUOWPT WOOPUBT LF0EZIL0L\0L0Z\AUB

$3JRID0SSY
19PI0D §

6 F¥N9OI4d dv  Q3}0THO

Mrvy ‘NMvHd
0102-80-Lc ‘31va
1¥0€2920L  '1O3rodd

GG 9UOZ YOIN NOILO3Arodd ‘v6 Yas WN.iva
01 (evie) 31vos

e — = — ]
009 08y 09%€ (014 0zk 09 0

‘8J8y uopewlojul ITHOIGADOD Hasu|
1HORIAJOD
“8I8Y UOIjewIO}ul [eUORKIPPE JasU|

S31O0N

8/.-/. 1R
2.-9.
9.-s.
G.-v. N
v.-¢L ]
€l-zL[ ]

zl-1L
L2-0L [
0.-69 I
69-89 I
(QHvw) uoneaalz
Aepunog |[9) =

aN3oa

(*\y)

P
2
2

MidVd NOSANOWa3

NOILVLN3IS3dd3d
T13A31T 30V4ENS 1TVNIH A€

NOOANV

JNVN LO3rodd

——
%

‘P17 A1d sajeoossy J1apjo9 @ JyblAdoo sebuuyul uoissiwiad uapum noyym Jued ur Jo Afjloym Jayya ueld siy) jo uogonpoudal Jo asn pasuoyineun ‘py ‘Ald Saje100ssy Jap|o9) jo JybuAdoo ay) si Buimelp siy} UO pPaulBuoD UOoIEWIOU|

N



PXW™ \SAOC\TO3|Y-S-T[BW\\ :UOneI07 3|14

S3JRID0SSY
19P[0D 5

0T 3dN9Old 49

MY
0T0¢/S/S
L¥0€2¢9.0T

:d3axd3aHO
‘NMvdd
‘31vdad
103rodd

2:T uonesabex3 [eaian

1120 Alousodag
19 ubiA

74 waund
1180

Buidde)

jlos doy

40Vv44dNS de

NODANV

JINVN LO3rodd

wo'L Uty

wo'L 010

w0
L wzo

P17 “Aid sere1nossy 19pjo9 @ WbuAdos sabuuyul uoissiwiad usnum Inoynm Led ui o Ajjoym Jaye ueld siyl Jo uononpoidal 10 asn pasuoyineun ‘pil “Ald sa1e0ssy Jap|o9 Jo ybuAdod sy si Buimelp SIyl U0 paureluod uonewiou|

N



LANDCOM PROJECT 12619 - REMEDIATION ACTION PLAN

APPENDIX B

Draft Interim Advice #3 (Environ 2005a)

4 Golder
L7 Associates

9 September 2010
Report No. 107623047-001-R-Rev1 66



ENVIRON

Interim Advice #3

Zouch Road, Edmondson Park, NSW

for

Landcom

September 2005

Ref: 31-0163




ENVIRON

8 September 2005 Ref: 31-0163

Landcom

c/o APP Corporation Pty Ltd
Level 1, 53 Berry Street
North Sydney NSW 2060

Attn: Scott Johnston

Dear Scott,

Interim Advice #3 — Zouch Road, Edmondson Park, NSW

| have pleasure in submitting Interim Advice #3 for the subject site. The Audit was
commissioned by Landcom ultimately to assess the suitability of the site for its
intended residential and conservation use. This Site Audit is not currently required by
regulation or legislation and therefore a non-statutory audit.

Thank you for giving me the opportunity to conduct this Audit. Please call me on
9954 8100 if you have any questions.

Yours faithfully,
ENVIRON Australia Pty Ltd

Graeme Nyland
EPA Accredited Site Auditor 9808

PO Box 560, North Sydney, NSW 2060 o Tel +61 2 9954 8100 e Fax +61 2 9954 8150 e www.environcorp.com
ENVIRON Australia Pty Ltd (ACN 095 437 442; ABN 49 095 437 442)
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1 INTRODUCTION

A site contamination audit is being conducted for Landcom relating to property at
Zouch Road, Edmondson Park, formerly occupied by the Department of Defence
(Defence).

The audit is being conducted ultimately to provide an independent review of
whether the land is suitable for any specified use or range of uses by an EPA
Accredited Auditor i.e. an Audit under Section 47 (1) (b) (iia) of the NSW
Contaminated Land Management Act 1997 (the CLM Act).

The Audit is being conducted in stages, with initial investigations conducted by
Milsearch Pty Ltd (2000 to 2003) focussing on the military history of the site and the
potential for contamination by munitions. Parsons Brinkerhoff Australia Pty Ltd (2004)
then prepared a Sampling, Analysis and Quality Plan for Detailed Site Assessment,
which covered munitions issues as well as soil and groundwater contamination issues.
Golder Associates Pty Ltd (2005) have recently completed and reported on the
Detailed Contamination Site Investigation of the site. The munitions aspects of this
most recent assessment were conducted by BACTEC SE Asia Pty Ltd (BACTEC).

Advice has previously been provided by the Auditor throughout the audit, as follows:
Stage 1 - Initial Advice, 7 February 2003;
Interim Advice #2, 8 July 2003; and

Various comments on the Sampling Analysis and Quality Plan, 21 April to 19 May
2004.

Consistent with Department of Environment and Conservation (DEC and formerly
NSWEPA) requirements for staged “sign off” of sites that are the subject of progressive
assessment, remediation and validation, | am required to advise that:

This opinion letter does not constitute a Site Audit Report or Site Audit
Statement.

At the completion of the remediation and validation | will provide a Site Audit
Statement and supporting documentation that will conclude as to the
suitability of the site for its intended purposes.

In the final Site Audit Report this interim advice will be documented.
Details of the audit are:

Requested by: Alan Lalich & Associates,
on behalf of Landcom

Request/Commencement Date: 24 January 2003
Auditor: Graeme Nyland
Accreditation No.: 9808
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The scope of work completed to date for the audit and covered by this Interim
Advice includes:

Review of the following reports:

Report “Stage 1 Preliminary Contamination Investigation. Zouch Road
Ingleburn 92 Ha Site”. By Milsearch Pty Ltd (Milsearch). Prepared for
Landcom, September 2000; and

Draft Report “Draft Stage 2 Munitions Contamination Investigations.
Landcom 92 Ha Site, Zouch Road, Ingleburn (Former Army Infantry
Centre). 21 January — 6 April 2002”. By Milsearch. Footer date 30 June
2002.

Report “Final Stage 2 Munitions Contamination Investigations. Landcom
92 Ha Site, Zouch Road, Ingleburn (Former Army Infantry Centre). 21
January — 6 April 2002”. By Milsearch. Footer date 30 June 2002.

Report “Stage 2 Munitions Contamination Investigations, Additional
Investigations. Landcom 92 Ha Site, Zouch Road, Ingleburn (Former Army
Infantry Centre)”. 14-16 January & 9 February 2003, 30 April-2 May 2003,
21-22 May 2003. By Milsearch. Footer date 10 June 2003.

Draft Report “ For Discussion — Sampling, Analysis and Quality Plan (SAQP),
Detailed Site Assessment, Zouch Road, Ingleburn”. By Parsons Brinkerhoff
Australia Pty Ltd (PB). Date March 2004.

Draft Report “ For Discussion — SAQP, Detailed Site Assessment, Zouch
Road, Ingleburn”. By PB. Date April 2004.

Report “SAQP, Detailed Site Assessment, Zouch Road, Ingleburn”. By PB.
Date May 2004.

Draft Report “ Detailed Contamination Site Investigation, Landcom Project
No: 12619, Zouch Road, Edmondson Park, NSW”. By Golder Associates Pty
Ltd (Golder). Date May 2005 (2005a).

Report “ Detailed Contamination Site Investigation, Landcom Project No:
12619, Zouch Road, Edmondson Park, NSW”. By Golder. Date August 2005
(2005b).

Site visits by the Auditor or representative on 31 January 2003 and 1 March 2005.

Discussions with the Client (Landcom) and Consultants (Milsearch, PB and
Golder) who undertook the investigation.
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2 SITE DETAILS

2.1 Location

The site is located on the north and west extremity of the Ingleburn Military Camp,
which is located on Campbelltown Road running south west from Liverpool. The site
location is shown in Attachment 1, Appendix A.

Further details follow:
Street address: Zouch Road, Edmondson Park NSW 2171

Identifier: Lot 1, DP 807460 (54.67 ha)
Lot 2, DP 807461 (38.14 ha)

Local Government: Liverpool City Council
Owner: Landcom (NSW Government)

Site Area: 92.81 ha (Golder report area as “about 94 ha”)

A survey plan of the site has not been provided. If this Summary Site Audit were used
for statutory purposes the surveyed site boundaries would be required.

2.2 Zoning

According to the Stage 1 Milsearch report, the previous site zoning status is 5(a)
Military and the current zoning is 1(a) Rural.

The proposed future zoning for the site is 2(a) Residential, however, a large portion of
the site is proposed to be used for a conservation (open space) area.

2.3 Adjacent Uses

The site has frontage to only one public road, Zouch Road, for only a short distance
in the south west corner of the site.

Adjacent site uses are as follows:

Well-developed semi-urban acreages which front away from the site to
Culverston Avenue are located to the west;

A series of small agricultural blocks which also front away from the site are
located to the north and east, fronting onto Jardine Drive and Croatia Avenue,
respectively;

Low cost housing which was formerly Army Married Quarters are located to the
south east; and

The now disused Ingleburn Military Camp is located to the south.

None of the surrounding land uses were identified as having the potential to cause
significant contamination at the site.
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2.4 Site Condition

The majority of the following description is summarised from the Milsearch Stage 1
report (2000), with some additional comments from the Golder investigation (2005).
Attachment 2, Appendix A, shows the site layout and key features as identified by
Golder in their investigation.

Information prepared for the site and referenced by Milsearch, but not reviewed by
the Auditor, includes:

Preliminary Flora and Fauna Study. Pelican Environmental Surveys, March 1999;

July — August 2001 studies of Cumberland Land Snail colonies by Gunninah
Environmental Consultants;

Topographical surveys of the site, August — September 2001; and

National Parks and Wildlife Service Section 91 licence providing approval for
vegetation slashing to proceed, October 2001.

The site is described as open grassed land with several separate stands of protected
Cumberland Plain Woodlands (Grey Box). A number of protected Land Snalil
colonies are located primarily in nine areas of protected woodland. Although
readily accessible areas of grassland are reportedly slashed on a regular basis as a
fire protection measure, vegetation overgrowth is extensive at the site, with common
blackberry infestations (shown on Attachment 2, Appendix A).

The topography of the site is described as gently undulating. The site elevation
ranges from 50 to 70 m with reference to Australian Height Datum (AHD) with the
highest point in the southwest corner of the site. Key site features described include:

a low ridge line in the north;

a small hill in the south east;

a man-made stop butt as part of a small arms firing range in the south west;
various earth roads cross the site;

well-constructed 9m wide dirt perimeter road;

major creek lines and dams on site are as follows:

Cabramatta Creek runs across the north west corner of the site and
receives runoff from the north west area;

originating on site, in the east running from south to north, exiting in the
north east of the site, Dam 1 is on this creek;

feeder creek to the above, south east of the stop butts, Dam 3 is on this
feeder creek;

originating off-site, in the east, running northerly then easterly, exiting in the
north east, Dam 2 is on this creek;

all three dams were dry in 2000; and

Dam 3 was dry and Dams 1 and 2 had a small amount of water in 2005.
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A number of additional observations relevant to the contamination assessment were
made by Milsearch and Golder, as follows:

Expended blank small arms ammunition (SAA) litters the site as a product of
infantry minor tactical training. SAA may be of higher density associated with
slit trenches in the west and north of the site, in Cumberland Plain Woodland
areas.

There are a number of areas on site that have been used for disposal of
building and domestic waste, with some illegal dumping:

Trenches in high ground to the north east of the small arms firing range;

Piles in the extreme north west corner of the site, including soil, bonded
asbestos sheeting and building rubble;

Pile 100m north east of the entrance gate; and
Piles in numerous other locations on site.
Golder identified 15 stockpile locations on Attachment 2, Appendix A.

There are numerous areas of concertina barbed wire located at the site, which
were formerly used as practice obstacles.

There is a high concentration of concertina barbed wire at a prisoner of war
camp simulation area in the central west of the site. General rubbish including
whitegoods, scrap metal and vehicle parts were also present in the western
part of this compound. Weapons pits less than 1m deep were also observed
within the area.

Slit trenches are common across the site, especially on the slopes of the high
ground in the north. Many trenches have been partially filled and are likely to
contain some star pickets, corrugated iron and possibly expended training
ammunition.

Golder identified numerous weapons pits across the site, as shown on
Attachment 2, Appendix A.

There are two former underground command posts in the north central portion
of the site, fenced off by barbed wire. One was filled with water in 2000 and
2005.

A few concrete building foundations indicating the former presence of
structures are located on site, primarily in two zones:

In the south east near Dam 2, possibly former dog kennels; and

On the north west wooded ridgeline, including two foundations, a latrine
and evidence of other wood frame buildings.

A coal stockpile is located on high ground to the north east of the small arms
firing range (about 200 m3) and in the south east corner of the site (about 150
m3).

Car bodies are located in numerous locations, some burnt areas were found
where the bodies had evidently been removed.
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Bonded asbestos materials were observed on site as follows:

A short length of bonded asbestos 4” water conduit was observed south
of the small arms firing range, possibly imported with building rubbish;

Five piles of asbestos sheeting and building rubble were present north of
the small arms firing range, close to the access road;

Two more piles are present on the crest of the hill north of the small arms
firing range;

Golder identified a large area overlapping the small arms firing range of
fragmented pieces of bonded asbestos sheeting scattered across the
ground surface;

Asbestos was noted in the waste dumps in the extreme north west corner
of the site; and

Golder identified a stockpile of asbestos pipes in the east of the site.
The Auditor’s observations during the site inspection were consistent with the site

conditions described by the Consultants.

2.5 Proposed Development

Golder (2005) provides a summary of the proposed development for the site. The site
forms part of the Edmondson Park Release Area, and is currently the subject of a
rezoning proposal. Key features of the proposed development include:

A proposed rail line from the south east to north west corner of the site;

Approximately 38 ha of Conservation Zone and riparian protection park south
of the proposed rail alignment; and

Approximately 55 ha of development including elements of a town center and
residential districts in the northern and western parts of the site.

For the purposes of this audit, the “residential with gardens and accessible soil” and
“open space” land use scenarios will be assumed.

Golder has divided the site into four areas for assessment purposes:
Residential zone north of rail alignment (RZNRA);
Residential zone south west corner (RZSWC);
Residential zone north west corner (RZNWC); and

Conservation zone south of rail alignment (CZSRA).
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3 SITE HISTORY

Milsearch compiled site history information from the following sources:

Literature search including Gavin Lang’s history of the Second World War;
various unit histories and war diaries; and a magazine produced at Ingleburn
Camp during the period of the universal National Service Scheme (1950-1959);

Archival material from National Archives, Canberra; National Archives, NSW
and from the Australian War Memorial Public Documents Archive;

Interviews with serving and former soldiers who had trained at Ingleburn camp
at some time during their careers, or who could have knowledge of the camp’s
history;

Review of records and drawings held by the Defence Property Office NSW and
information from the period Defence Hirings Register, made available by the
Defence Regional Office Sydney;

Examination of the Defence 1996 Unexploded Ordnance (UXO) Assessment for
Ingleburn Military Camp along with supporting Explosive Ordnance Incident
Reports (EOIR) from 1996 to 2000;

Review of available aerial photographs from 1947 to 1998; and

Site inspection.

Golder undertook additional site history investigations which included the following:

Review of aerial photographs from 1947, 1956, 1961, 1965, 1970, 1978, 1986,
1991, 1994, 1998 and 2002;

Review of historical title information; and

Review of Section 149 certificates from Liverpool City Council.

The Auditor has summarised the site history provided by Milsearch and Golder in

Table 3.1.
Table 3.1 - Site History

Date Activity

1819 Original land grant, private ownership, farming usage likely.

1939 Defence hired ‘vacant land’ near Ingleburn Camp as a ‘manoeuvre area’.
Usage by Defence continued through the WW?2 period.
Purchased by Commonwealth of Australia. Land within the wider Ingleburn
area was acquired by the Army and used to establish camps and to conduct
training for wartime expansion. Site was used primarily for infantry training

1953 purposes.
First features developed at the site were the Small Arms Firing Range, Golf
Course, grenade throwing bay and impact zone and cricket pitch.
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Date Activity

The grenade range was located in the center of the site and was used for live
grenade throwing practices and possibly also mortar practice bombs for up
to 30 years.

The firing range, located in the south west of the site, was also used for up to

30 years.
Golf course is disused.
Between
132(13 and Dams 1 to 3 are present. The dams may have been used for disposal of

unwanted munitions.

Small arms Firing Range has been reconfigured to fire in the opposite
Between direction. The original stop butt material, which contained lead particulate,
1970 and was spread about the range and built into roads at the site in the 1970s.
1978
Vegetation cover at the site is increasing from this time.

Three disposal trenches have been excavated, located in high ground to the
Between north east of the firing range. The pits were reportedly filled by the former
1978 and disposal practices of the ‘Boards of Survey’ of ‘burn, bash and bury’. This area
1986 would contain general stores materials which were damaged or surplus to
requirements.

Purchased by NSW Land and Housing Corporation (Landcom). Usage by

1990 Defence ceased.

In the Auditor’s opinion, the site history review has been detailed and the major
potential contamination issues on site have been identified. Some uncertainty
remains with respect to the potential for:

additional waste disposal trenches;
additional areas of lead particulate;
the location of slit trenches that may have been backfilled; and

unexpended (live) blank SAA possibly disposed during tactical training
exercises.
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4 CONTAMINANTS OF CONCERN

Milsearch identified a number of potential contaminants at the site. Based on the
reviewed reports, site history and site condition, the potential contaminants of
concern in the opinion of the Auditor are as shown in Table 4.1 below.

Table 4.1 - Contaminants of concern

Activity

Area

Contaminants of concern

Live grenade throwing
practices and possibly also
mortar practice bombs

Grenade range

UXO and grenade explosion
residues

Small arms firing range

Firing range stop butts

Roadways where reengineered stop
butt material was placed

Dam 3 (runoff)

Lead particulate and other heavy
metals

Possible munitions disposal

Dams1,2and 3

UXoO

Waste disposal in trenches

3 burial trenches, NE of small arms
fiing range

Possible additional unknown locations

Unknown, could include heavy
metals, petroleum hydrocarbons,
pesticides, asbestos, household
chemicals

Waste disposal in piles,
including building rubble

Extreme north west corner of the site
100m north east of the entrance gate
South of small arms firing range

5 piles north of small arms firing range

2 piles on crest of hill north of small
arms firing range

Potential locations across entire site

Unknown, could include heavy
metals, petroleum hydrocarbons,
pesticides, asbestos, household
chemicals

In-ground structures used for
infantry minor tactical
training

Known slit trench locations
Underground command posts

Possible additional unknown locations

Physical objects such as star pickets
and corrugated iron

Unknown, possibly heavy metals

(significant contamination would not
be expected with this type of
material, removal would be
desirable for aesthetic purposes)

Infantry minor tactical
training

Entire site, especially near slit trenches

Expended SAA, small percentage
live (unexpended) SAA

Pest and weed control

Entire site

Pesticides, herbicides, arsenic,
mercury

Runoff of contaminants

All waterways on site

Lead particulate primarily

Pesticides, herbicides, arsenic,
mercury

Building products and
treatments

Former building

Pesticides, asbestos, lead

Storage and distribution of
coal

Coal stockpile

Coal dust
Possibly PAH, phenols

Practice obstacles

Numerous locations

Barbed wire physical hazard

Car body disposal and
burning

Numerous locations

PAH, heavy metals, petroleum
hydrocarbons
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Activity

Area

Contaminants of concern

Car body disposal, surface
dumping and practice
obstacles

Numerous locations

Physical objects including cars and
barbed wire

Unknown, possibly PAH, heavy
metals, petroleum hydrocarbons

(significant contamination would not
be expected with these types of
surface dumpings, removal would
be desirable for aesthetic purposes)

This table was adopted by PB for the SAQP and was subsequently also adopted by
Golder as the basis for their investigation.

An additional issue identified by Golder during their investigations was the asbestos
impact area that overlaps the small arms range, where fragmented pieces of bonded
asbestos sheeting were scattered across the ground surface;

According to Milsearch, while live blank SAA ammunition constitutes a lesser hazard
than live ball ammunition, blanks can still cause significant injury, particularly eye

damage, if detonated through tampering.

Although the waste types likely to be encountered in the burial trenches or surface
dumpings are likely to vary, the classes of contaminants of concern likely to be
associated with waste disposal are well known, and are listed in Table 4.1, above.
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5 STRATIGRAPHY AND HYDROGEOLOGY

Subsurface conditions at the site were investigated by Golder (2005) by the
following:

628 test pits to between 0.3 and 4.3 m Below Ground Level (BGL) (generally less
than 1 m BGL)

112 hand auger locations to between 0.5 and 1 m BGL
10 drilled boreholes to between 8 and 16.3 m BGL
13 test pits into stockpiled material to between 0.6 and 1.8 m BGL
The Auditor has compiled the following summary of the site stratigraphy and

hydrogeology following review of the Golder (2005) report.

5.1 Stratigraphy

The regional geology comprises Bringelly Shale of the Wianamatta Group which
comprises shale, carbonaceous claystone, claystone, laminite, fine to medium
grained lithic sandstone, rare coal and tuff. This shale would be expected to be
underlain by Ashfield Shale and then Hawkesbury Sandstone.

The stratigraphy of the Site is summarised in Table 5.1.

Table 5.1 - Stratigraphy

Unit Depth (m BGL) Description

Topsoll To between 0.05 Clayey silt/ silt, brown, dry to moist, trace fine gravel
and 0.5

Fill (total 80 To between 0.1 General fill is silty/ gravelly clay, low to medium

locations) and 3.4m plasticity, brown, red and grey

Occursin Small arms range - silty clay, red grey, fine to medium

general ironstone gravels, pieces of lead particulate

stockpiles, small

arms range, Disposal trenches - described in Section 9.7.

disposal

trenches and Northwest disposal area - silty/ gravelly clay, concrete

northwest blocks, bricks, timber, general building waste

disposal area

Residual Between topsoil/ | Silty clay, medium to high plasticity, moist, some fine
fill and bedrock to medium ironstone gravels

Bedrock From between 0.2 | Shale, weathered, grey brown.
and 3.2

A weathered, sandy shale outcrop was observed in
the south west corner of the site.
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5.2 Hydrogeology

Limited groundwater investigations have been undertaken at the site. Ten deep
boreholes were drilled and wells were installed in the seven locations that
encountered groundwater. Groundwater was present at between 2.54 and 14.6 m
BGL, occurring within the shale/ sandstone bedrock. The equivalent reduced levels
for groundwater at the site were 46.15 to 54.8 m AHD.

Perched water was encountered in three test pits at the eastern end of the waste
disposal trenches (TP598, 706 and 708). The standing water level in these pits was
about 0.5 m BGL and the water had a foul odour.

Golder expected perched groundwater to occur within alluvial deposits near main
drainage lines and dams, flowing in the direction of the ground slope. The regional
groundwater flow direction was inferred as likely to flow in an east to north easterly
direction towards the Georges River.

The measured groundwater levels indicate that true groundwater flows in two
directions away from the ridgeline in the centre of the site to the northwest and
southeast directions. The inferred groundwater contours are shown on Attachment
3, Appendix A.

The nearest registered bores in the area are located approximately 1.5km from the
site.
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6 EVALUATION OF QUALITY ASSURANCE AND QUALITY CONTROL

A detailed Sampling, Analysis and Quality Plan (SAQP) was prepared by PB. The
Auditor provided review comments on draft versions of this document.

6.1 Munitions

Data Quality Objectives in relation to the assessment of munitions contamination,
including UXO, were not specifically addressed by Milsearch. The Auditor has
assessed QA/QC for these investigations by considering the adequacy of
investigation for each issue/ impact identified and the qualifications of personnel
involved in the munitions investigation. The investigations undertaken are discussed
in Section 9 and were found to be generally reliable for the purposes of the audit.

The methodology for the recent UXO investigation and remediation works
undertaken by BACTEC was defined in the PB SAQP. Works were undertaken in
accordance with the SAQP with the following two exceptions:

The method for remediation of the REM 5 area was defined in the SAQP as
mechanical screening, however, this method was not considered appropriate
and was changed to a metal detector search to 300mm depth (two man team
at 1m line spacings) with concurrence from the Auditor.

Areas where geophysics found metallic anomalies were not investigated by
10m transects as proposed in the SAQP due to restrictions on disturbing
vegetation in the areas with the highest readings. As an alternative, a visual
inspection was undertaken with concurrence from the Auditor.

Quality control and calibration requirements for UXO remediation works are specified
by BACTEC in their report. Key elements of QA/QC were as follows:

Remediation searches were extended 4-5m outside the REM boundary areas to
ensure full coverage of the areas.

Searches comprised both a visual search and metal detector search.

All detection equipment was calibrated daily over a prepared test pit. BACTEC
reported that the test pit was established at the site with two targets,
representative of the targets to be located during the project, buried at
different depths.

6.2 Soil and Groundwater

The Auditor has assessed the overall quality of the soil and groundwater data by
review of the information presented in the referenced reports, supplemented by field
observations. The recent Golder detailed investigations were conducted largely in
accordance with the approved SAQP, except as noted below.

The Auditor’s assessment follows in Tables 6.1 and 6.2.
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Table 6.1 - QA/QC - Sampling and Analysis Methodology Assessment

Sampling and Analysis Plan
and Sampling Methodology

Auditor Comments

Sampling Pattern and
Locations

Soil: Investigation locations were spaced on a systematic grid
to gain coverage of the entire site. Further judgemental
locations were targeted to features such as drainage lines,
stockpiles and areas of contaminant observations. The grid
spacings were defined according to the proposed usage of
each area. The grid spacings were 32m for residential and
50m for conservation areas. The total number of sampling
locations was 741 systematic and 92 judgemental.

Locations could not be placed in areas of protected
vegetation or blackberry infestations. Where possible, nearby
alternate locations were found. The lack of investigation
locations in those specific areas is not considered by the
Auditor to affect the findings of the investigations. It was also
necessary to slightly move locations from their proposed grid
position due to the proximity of trees, military objects or other
access restrictions. Further grid locations were shifted to
intercept nearby areas of potential contamination such as
fill/ stockpiles, training pits or drainage channels.

In the Auditor’s opinion the soil investigation locations
adequately characterise general areas of the site and target
the main areas of concern.

Digital GPS was used to locate investigation locations and
remediation areas.

Groundwater monitoring wells were located in judgemental
locations to gain coverage of upgradient and downgradient
conditions, and to provide a broad indication of
groundwater quality, particularly in the vicinity of
contaminating activities.

Sampling Density

Soil: The EPA (1995) “Sampling Design Guidelines” does not
provide guidance on the minimum number of sampling
locations for sites larger than 5 ha, however, the selected grid
spacing for the residential areas, 32m, is comparable to the
minimum hotspot diameter recommended for sites of over 2
hectares. The Auditor considers that the adopted sampling
densities for both the residential and conservation areas are
appropriate.

The proposed usage of one area, RZNWC, was changed
following completion of the field works, therefore the grid
spacing in this area is larger than for the other residential
areas, and is not in accordance with the SAQP. Given the
lack of contaminant detections in general areas of the site
and the large volume of data for the site as a whole, the
reduced density of sampling in this area is not considered by
the Auditor to be significant.

The analytical program was designed in the SAQP to assess
the various contaminants of concern at appropriate
sampling densities.

The frequency of analysis was generally as follows:
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Sampling and Analysis Plan
and Sampling Methodology

Auditor Comments

Heavy metals - all samples

PAH, TPH, BTEX — 16 to 26% of samples

OCP, OPP, PCB, Explosives — 11 to 16% of samples

Asbestos — 20-30% of samples
The Auditor considers that the adopted sampling and
analysis program was adequate to characterise the primary
contaminants on site.
Groundwater: A total of 10 groundwater wells were installed
at the site, however, three of these wells were dry upon
completion and could not be sampled. Three other wells
were extended deeper, in consultation with the Auditor, to
ensure groundwater was encountered in key locations.
In addition, three samples of perched water collected within
trenches in the waste disposal area were also collected.
All groundwater and trench water samples were analysed for
all target contaminants.

The Auditor is satisfied with the adopted groundwater
investigation density and analytical program.

Sample depths

Subsurface conditions were investigated by the following:
Test pits - 0.3-4.3 mBGL
Hand auger holes - 0.5-1.0 mBGL
Boreholes - 8 to 16.3 mBGL
Test pits in stockpiles - 0.6-1.8 mBGL
Hand auger holes in ACM area - 0.5 mBGL

Soil samples were collected from the surface (0-0.1m), 0.1-
0.3m, 0.3-0.5m, 1m then 1m intervals or at visual/ olfactory
sighed of contamination or changes in lithology.

The following number of samples were collected:
Minimum 3 samples per hand auger hole
Minimum 4 samples collected per test pit/ borehole

Samples were selected for analysis from all material types
encountered. The analytical program included analysis of at
least one sample per investigation location.

The most common sample intervals selected for laboratory
analysis were the surface layer, then the immediate
subsurface (to 0.3 or 0.5m BGL). The deepest sample
analysed was to 3.7 mBGL in TP625 from the small arms
range/ lead particulate area.

Locations were extended 0.5m into natural soil or 0.5m
beyond the extent of observed contamination.

In the Auditor’s opinion, this sampling strategy was
appropriate and adequate to characterise the primary
material types present on site.

Well construction

A total of 10 groundwater wells were installed at the site,
seven to 8m BGL and 3 to around 15 m BGL. Three of the
shallow wells were dry upon completion. Remaining wells
contained sufficient water to sample. For all of these wells,

Z\Projects\Landcom\Landcom_Ingleburn#163\Audit Reports\Interim Advice#3_Sept05.doc ENVIRON




Landcom

September 2005

Interim Advice #3 — Zouch Road, Edmondson Park, NSW Page 16

Sampling and Analysis Plan
and Sampling Methodology

Auditor Comments

the top of water table occurs within the screened interval.

Wells were constructed of Class 18 50mm uPVC pipe. A
1.5mm graded sand filter pack was used with a bentonite
seal of at least 1m.

All groundwater level measurements were taken on the
same day except for BH2 (5 days later).

Sample Collection Method

Soil: Soil samples were collected as follows:

Test pits — Stainless steel trowel from the test pit walls or
the centre of the excavator bucket for pit depths of
greater than 1m.

Hand auger holes - 75mm hand auger, sample
collected directly from the auger flights.

Boreholes - Truck mounted drill rig, 100mm solid flight
auger, samples collected directly from the auger flights.
Attempts to collect undisturbed samples with a split
spoon sampler were not successful.

The collection of soil samples from the auger flights is not
ideal as it can result in loss of volatiles and sample cross
contamination. However, given the limited number of
samples required to have been collected in this way, and
given the key contaminants at the site are heavy metals and
PAH, this deficiency is not considered to be of great
significance.

Sample compositing was not undertaken.

Test pits were loosely backfiled with excavated material on
completion

Groundwater: Wells were installed in boreholes that were
auger drilled and cored at depth. Wells were developed
and samples were collected with a dedicated disposable
plastic bailer.

Decontamination
Procedures

Soil: All sampling equipment was reportedly cleaned with
detergent, rinsed twice in clean tap water. Augers were
reportedly decontaminated between sample locations since
soil sampling was directly from the auger flights. The use of
high pressure water for cleaning of augers was not discussed.

Groundwater: Dedicated sampling equipment was used for
each well. The report does not state the decontamination
method for groundwater meters.

Sample handling and
containers

All samples were placed into appropriately prepared and
preserved sampling containers provided by the laboratory.
Samples were chilled during storage and subsequent
transport to the laboratories.

Samples to be analysed for heavy metals were field filtered
with a 0.45um filter.

Chain of Custody

Completed chain of custody forms were provided in the
report.

Detailed description of field
screening protocols
including calibration

Field screening of soil samples for volatiles was undertaken
using a PID. The PID screening procedure was provided. Half
filled plastic bag samples were shaken and allowed to stand
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Sampling and Analysis Plan
and Sampling Methodology

Auditor Comments

for at least 5 minutes prior to measurement of vapours. The
PID was reported to have been calibrated prior to use.
Calibration certificates were provided.

PID readings are provided on borehole logs, tabulated in the
appendix and are discussed in the results section of the
report. The highest PID concentration was 18.6 ppm, in
HA99/2. This sample was not submitted for analysis, but there
were no contaminant indicators in this natural clay sample.
The cause of this elevated reading is not known, but is not
considered likely to be a contamination impact. The vast
majority of PID concentrations were less than 5 ppm
indicating a general lack of impact by volatile contaminants
at the site.

Groundwater field parameters including temperature, pH,
electrical conductivity (Ec) and Total Dissolved Solids (TDS)
were measured during well sampling and development.
Meters were reported to have been calibrated prior to use
each day. Calibration certificates were provided.

Sampling Logs

Soil logs are provided within the report, indicating sample
depth, PID readings and lithology.

Separate sample registers were also provided for each area.

Groundwater field sampling records were not provided,
although measured field parameters are included in the
report.

Table 6.2 - QA/QC - Field and Lab Quallity Assurance and Quality Control

Field and Lab QA/QC

Auditor Comments

Field quality control samples

Field quality control samples including intra- and inter-
laboratory duplicates, trip blanks, trip spikes and wash blanks
were undertaken.

Individual soil analyte duplicate frequencies for each area
generally met the targets of 10% for intra-laboratory (blind)
duplicates and 5% for inter-laboratory (split) duplicates.

The exception to this was that no intra-laboratory duplicate
samples were analysed for asbestos samples from the entire
site. However, inter-laboratory duplicate samples were
analysed for asbestos at an overall frequency of 10%,
exceeding the target of 5%.

The groundwater duplicate sampling rates were 10% for intra-
laboratory (blind) duplicates and 10% for inter-laboratory
duplicates.

The overall sampling numbers were as follows:
1107 primary soil samples
10 primary groundwater samples
172 duplicate samples
20 trip blanks and 19 trip spikes
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Field and Lab QA/QC

Auditor Comments

34 wash blanks

The overall duplicate frequency exceeded the 15% target.
The frequency of field QA/QC sampling and analysis is
considered by the Auditor to be acceptable for the purposes
of the investigation.

Field quality control results

The results from all trip blank samples were appropriate.

Some trip spike samples returned recoveries below the
desirable range of 70-130%. These minor variations are not
considered significant given the lack of volatile organic
detections in all soil and water samples from the site.

Low levels of zinc were commonly detected in the wash
blank samples with a maximum of 0.1 mg/L detected.
Golder investigated this occurrence and was advised by the
laboratory that rinsate water outside of a specific holding
time can return detectable concentrations of zinc. However,
Golder reportedly obtained rinsate water regularly from the
laboratory and the laboratory would not confirm if the
supplied water was out of holding time. Golder argued and
the Auditor accepts that this issue is not reflective of poor
decontamination practices and does not affect the findings
of the investigation due to the following:

no other metals were reported in the wash blank
samples; and

few elevated concentrations of zinc were reported in
the soil samples.

The results of all organic duplicate analyses for soil and
groundwater (inter- and intra-laboratory duplicates) were
non-detect in both the primary and secondary samples,
therefore duplicate results were acceptable.

Inorganic duplicate results are discussed below.

Soil:

For duplicate sample pairs for which RPDs could be
calculated, over 8% of analyses returned RPDs outside the

target of 50%, and 1.5% were over 100%. RPDs could not be
calculated for sample pairs with non-detections.

Golder concluded that these results “...indicate an
adequate level of repeatability...”. Golder did not
undertake any further assessment of the findings and did not
utilise the higher duplicate results in their assessment of results.

Upon closer examination of the findings, a number of
duplicate results were found to potentially affect the findings
of the investigation. While it is acknowledged that these
discrepancies would most likely be due to sample
heterogeneity, the results still require consideration.
Significant findings from duplicate analyses for inorganics
were as follows:

Several inter-laboratory duplicate samples pairs were
non-detect (<0.05mg/kg) for mercury in the primary
sample, but low level mercury detections (0.05-
0.07mg/kg) were made in the duplicate sample.
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Field and Lab QA/QC

Auditor Comments

Results were also occasionally inconsistent between
intra-laboratory duplicates, however it was far more
common with the inter-laboratory samples, with
Labmark commonly reporting detections where SGS
did not. Due to the low concentrations involved, this
does not affect the findings of the investigation,
however, it should be recognised as a potential
indication of underestimation of mercury and possibly
other metals concentrations by the primary laboratory
(SGS).

In the CZSRA, one intra-laboratory duplicate and one
inter-laboratory duplicate exceeded the phototoxicity/
open space human health criterion for lead of 600
mg/kg while the primary samples were less than the
criterion. These samples were both of fill from within
known areas of contamination — the open trench and
small arms range. The need for remediation in these
areas has already been identified, therefore these
findings do not affect the conclusions of the
investigation.

In the CZSRA, one inter-laboratory duplicate exceeded
the phototoxicity criterion for copper while the primary
sample was below this criterion. This sample was from
within a known area of contamination - the small arms
range. The need for remediation in this area has
already been identified, therefore this finding does not
affect the conclusions of the investigation.

One board sample analysed for asbestos was identified
as containing chrysotile asbestos by the primary
laboratory (SGS) however the secondary laboratory
(ASET) identified this sample as containing chrysotile
and amosite asbestos. Remedial action is planned in
the affected area based on the presence of asbestos
with no regard for the type of asbestos, therefore this
finding does not affect the conclusions of the
investigations.

The above issues are not considered likely to affect the
overall data useability due to the large volume of data and
the generally low concentrations, therefore having a lower
potential to change conclusions in the event of laboratory
error.

Groundwater:

Two groundwater duplicate samples were analysed — one
intra-laboratory duplicate and one inter-laboratory
duplicate. Seven of the 16 individual analyte pairs
exceeded the targetwith RPDs of between 40 and 173%.
Three of these were found to potentially affect the
conclusions of the investigation, all from the inter-laboratory
duplicate of sample BH291as follows:

Mercury was detected at the detection limit of 0.0001

mg/L in the duplicate sample when all other sample
results for the site were non-detect. This detection
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Field and Lab QA/QC

Auditor Comments

exceeds the threshold value of 0.00006 mg/L.

The duplicate sample exceeded the threshold values
for nickel and zinc, with the zinc detection being the
highest made at the site.

The Auditor has considered these findings in the context of
the overall groundwater results (refer Section 10) and they do
not affect the conclusions of the groundwater investigation.

NATA registered laboratory
and NATA endorsed
methods

The primary laboratory utilised for the project was SGS
Environmental Services (SGS Australia Pty Ltd). All analyses
were conducted internally with the exception of explosives
analyses which were analysed by MGT Victoria.

The SGS certificates were NATA stamped however they
noted that the accreditation does not cover the
identification of Synthetic Mineral Fibre via asbestos analysis.
SGS also reported the accreditation number for MGT Victoria.

The secondary laboratory utilised for inter-laboratory
duplicate sampling was LabMark Pty Ltd. Duplicate asbestos
analyses were reportedly undertaken by ASET. The LabMark
certificates for groundwater were NATA stamped. LabMark
certificates for asbestos were not included in the report, nor
were the ASET certificates.

Analytical methods and
holding times

For SGS, the analytical methods used were described in the
laboratory test certificates with the exception of the MGT
analyses (explosives).

In-house analytical methods were included in the LabMark
laboratory test certificates.

Golder report that the methods used conform to the NEPM
where guidelines are available (excluding asbestos).

Golder reported that required holding times have been met
for all data. Due to the volume of data, the Auditor has not
undertaken a full review of COCs against laboratory
certificates to check that the holding times had been met.
However, spot checks have been undertaken and indicate
holding time compliance.

Practical Quantitation Limits

(PQLs)

Not all PQLs for the groundwater assessment were sufficiently
low, with the following PQLs exceeding the relevant trigger
values:

Mercury 0.0001, trigger value 0.00006 mg/L
Some PAHSs (anthracene, benzo(a)pyrene)
Some OCP/OPP (Aldrin, Dieldrin, Chlorpyrifos)

These discrepancies are not considered significant due to the
following:

No soil contamination by mercury was detected that
could be a potential source of impact to groundwater.

No PAH were detected in any groundwater samples
and only limited soil detections were made.

No OCP or OPP were detected in any soil or
groundwater samples.

Laboratory quality control

For SGS, laboratory quality control samples including blanks,
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Field and Lab QA/QC

Auditor Comments

samples

matrix spikes and duplicates were undertaken at appropriate
frequencies.
Laboratory quality control could not be reviewed for

LabMark since laboratory certificates for soils were not
provided.

Laboratory quality control
results

The laboratory quality control results reviewed are considered
acceptable given the limited number of results outside
desirable ranges and the large bulk of analytical data for the
project.

Data Quality Objectives
and Data Evaluation
(completeness,
comparability,
representativeness,
precision, accuracy)

Predetermined data quality objectives (DQOs) were defined
in the PB SAQP document and were developed based on
the seven step data quality process.

Golder undertook an assessment of QA/QC for each of the
investigation areas and for groundwater. Individual
conclusions were provided in the appendix, however, an
overall conclusion was not provided within the body of the
report. The individual conclusions were all as follows:

“The field QA/QC and internal laboratory QA/QC results
indicate an acceptable reproducibility, precision and
accuracy. Therefore Golder considers that overall the data
quality objectives have been met and the data generated is
sufficient to support the interpretation of results.”

In considering the data as a whole the Auditor concludes that the data is likely to be
reliable and useable for the purpose of this audit.
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7 ENVIRONMENTAL QUALITY CRITERIA

7.1 Munitions

There are currently no EPA endorsed environmental quality criteria for UXO or SAA
(live or blank). The Auditor recommended that reference should be made to “The
assessment and management of land contaminated with unexploded ordnance”
by Ranald Scott published in the National Environmental Health Forum Fourth
Workshop Proceedings on the Health Risk Assessment and Management of
Contaminated Lands (1998). It was also recommended that the Consultant should
benchmark with similar sites in Australia and overseas to determine appropriate
environmental quality criteria for these types of contaminants.

Grenade and Mortar Impact Areas

According to Milsearch, it is generally accepted throughout the military and UXO
remediation community that around 3% of any conventional munitions that are fired
or projected will fail to function as intended and will remain as UXO. It follows that
around 33 grenades on average would need to be detonated in an area to
generate a single UXO. Discovery of a large number of detonated grenades would
indicate a high risk for UXO to be present.

When assessing potentially contaminated zones of this nature, Milsearch has
differentiated ‘impact points’ from areas where fragmentation alone exists.
Detonation of a grenade spreads fragmentation in a radial pattern. The effective
killing or injury zone is a 5-10m radius, but heavy fragments, such as base filling plugs,
may travel as far as 150m. Identification of a grenade impact point is generally
associated with finding fuze well portions which tend to remain closer to the point of
detonation and are non-ferrous and therefore corrode more slowly. However, this
method is not precise since fuze wells can also be projected away from the
detonation point. According to Milsearch, the finding of a single fuze well is not
conclusive evidence that a grenade has detonated at that point. An appropriate
conclusion would be that at least one grenade, or a very small number of grenades,
had detonated in the vicinity if other portions of a grenade were also found.
Supporting evidence would include fuze striker spring assemblies and other light
weight non-ferrous portions or a large amount of smaller ferrous fragmentation. If
only heavier ferrous fragments were found, this would indicate that grenades had
been utilised nearby (within 150m) but have not detonated in that location. During
the course of investigations, isolated finds of grenade fragmentation have been
used as a trigger for further investigations and closer examination.

Due to strict controls of activities and the need for protection of personnel by site
preparation and planning, Milsearch has argued that detonation of thrown hand
grenades at the site for training purposes would have most likely been on a
concentrated basis rather than in isolated use.

According to Milsearch (2003, page 8) “There are currently no nationally or
internationally defined and objective criteria for what constitutes a grenade impact
area requiring remediation. Without the benefit of established criteria, such
decisions are currently based on judgement, experience and training”. Generally
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speaking, the density of fragmentation present will increase with the number of
grenades that have been detonated. This represents a fragmentation ‘signature’
that can be related to the potential for UXO to be present. In assessing the various
impacts identified at the site, the Consultants used the fragmentation ‘signature’
and other evidence to determine the need for remediation based on the relative
potential for UXO to be present.

The remediation approach and environmental quality criteria applied by the
Consultants to date relating to grenade and mortar impacts appear to be generally
appropriate. Further remediation works are proposed with regards to potential UXO
impacts. Further information is required in the Remedial Action Plan (RAP) regarding
the proposed acceptance/ validation criteria for remediation of UXO.

Blank SAA

According to Milsearch, while live blank SAA constitutes a lesser hazard than live ball
ammunition, blanks can still cause significant injury, particularly eye damage, if
detonated through tampering. Brass blank ammunition is understood to be
particularly dangerous.

Milsearch previously proposed that a very low density of SAA occurrence would be
less than 250/ha and a low density would be between 250 and 500/ha. A
“threshold” blank SAA density of 250/ha was developed based on the likelihood of
live and expended blank SAA to be found for residential block sizes of 700m?2
(Milsearch, 2003, pages 18-19). The Auditor is not necessarily in agreement with the
defined threshold limit due to a number of reasons that were discussed in my Interim
Advice #2 dated July 2003.

Golder (2005b) reported that similar projects have typically had a zero tolerance
threshold criteria for SAA within residential developments. Similar projects within
conservation areas were not identified. Further remediation works are proposed with
regards to potential SAA impacts. Further information is required in the Remedial
Action Plan (RAP) regarding the proposed acceptance/ validation criteria for
remediation of SAA.

7.2 Soil

The Auditor has assessed the soil data provided by Golder in reference to Soil
Investigation Levels for Urban Redevelopment Sites in NSW (SIL) in EPA (1998)
Guidelines for the NSW Site Auditor Scheme:

SIL Column 1 - “residential with gardens and accessible soil”;
SIL Column 3 - “parks, recreational open space”; and
SIL Column 5 - “provisional phytotoxicity-based investigation levels”.

EPA (1994) Guidelines for Assessing Service Station Sites have also been referred to for
assessing TPH and BTEX results. These guidelines relate to sensitive land uses and are
therefore appropriate for the site.

There are no EPA-endorsed guidelines for asbestos in soil. The EPA states that the
position of the Health Department is that there should be no asbestos in surface soil.
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7.3 Groundwater

The Auditor has assessed the groundwater data in reference to ANZECC (2000)
Australian and New Zealand Guidelines for Fresh and Marine Water Quality for fresh
waters. Trigger values (TVs) provided are concentrations that, if exceeded, indicate
a potential environmental problem and “trigger” further investigation.

There are no reliable Australian criteria for TPH in groundwater. The current NSW EPA
position is that there should be no free phase product in groundwater, and that the
aromatic components of dissolved-phase TPH in groundwater should be assessed
using the ANZECC (2000) TVs where available. These guidelines include criteria for
some BTEX compounds and for some polycyclic aromatic hydrocarbons.
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8 EVALUATION OF MUNITIONS INVESTIGATION RESULTS

8.1 Investigations Undertaken

Investigations have been conducted in a number of fieldwork stages, as follows:
Milsearch
a. Stage 1: September 2000;

b. Stage 2A: 21 January to 5 February, 12 tol19 February, 5 to 8 March, 2 to
6 April 2002; and

c. Stage 2B: 14 to 16 January 2003, 9 February 2003, 30 April 2003 to 2 May
2003, 21 to 22 May 2003.

Golder/ BACTEC

d. Detailed Contamination Site Assessment: 24 January to 18 February
2005.

Stage 1 comprised coarse preliminary instrumented sampling program with metal
detector transects at 50m intervals over the entire site. The field work allowed for the
detection of surface and near-surface metallic items and was found to be effective
over 65-70% of the site (the remainder being inaccessible). Stage 2A and B
comprised several sub-investigations to target issues identified during Stage 1. Table
8.1 within the Auditor’s Interim Advice # 2 (July 2003) summarises the various
methodologies adopted for the different stages and objectives of the munitions
investigations undertaken by Milsearch.

The key munitions issues identified by the Stage 1 and 2 investigations were
summarised in the Auditor’s Interim Advice # 2 (July 2003) as follows:

Grenade range and impact zones (Remediation Area (REM) 1 to 3, 5)

Additional grenade and mortar impacts including Anti Tank Rocket impact
zone (REM 4)

Small Arms Ammunitions (SAA)

The Detailed Contamination Site Assessment included the following scope of work for
munitions:

100% search and remediation of identified areas REM 1 to 5 (refer Section 11)
100% search and remediation of additional identified areas (refer Section 11):
e. Inert 81lmm practice mortar (REM 6)
f. Anti Tank training mine (REM 7)

Clearance of contamination sampling locations over 2x2m area using visual
search and Minelab Metal Detector. Groundwater well locations were
searched using a Forester Magnetometer which is capable of detecting
ordnance to a depth of over 3 m.
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Contamination sampling locations were on a 50x50m or 32x32m grid.
Visual sweep between contamination sampling locations.

The results of the munitions investigations are discussed in the following sections and
issues requiring remediation are discussed further in Section 11. Areas of lead
particulate including the small arms range and waste disposal trenches were also
investigated by Milsearch, however, the results for these issues are discussed in
Section 9.

8.2 Grenade range and impact zones (REM 1 to 3, 5)

A range was used for live grenade throwing practices and possibly also mortar
practice bombs. Investigation of this zone was initially undertaken over a 6.5 ha
“Grenade Exclusion Zone” area. Evidence of grenade impact points was found, as
well as a single practice 81lmm mortar bomb. Extensions to this initial area were
made during the course of investigations to delineate the extent of the grenade
impact area.

Three grenade impact areas were identified as requiring remediation, as follows:
IA1 (REM 1) - rectangular area in the north, six impact points.

IA2 (REM 2) — central portion, 30 impact points, 19 within the dense bursting
zone. A zone within IA2 was found to be the main bursting zone (REM 5).

IA3 (REM 3) - south, four impact points.

An additional 1ha zone to the south west of IA2 was investigated as the final task of
Stage 2B (‘grenade exclusion extension slash’ on Attachment 2, Appendix A).
Investigation of this area was undertaken due to tentative indications of possible
grenade impact identified during Stage 2B investigations, including nil-data SAA
validation. This was also the general direction from which the sole practice 81mm
mortar bomb found during Stage 2A was thought to have been fired. While
numerous heavy grenade base plugs were located, no further indications of
grenade impact areas were found and no additional practice 81lmm mortar bombs
were found. It was concluded that this additional 1ha zone was not a recognizable
target area and that remediation of this zone was not justified. It was recognized,
however, that it was quite possible that additional practice 81mm mortar bombs
may exist on site since they do not leave a fragmentation ‘signature’. Milsearch
concluded it was likely that additional items would be present, most likely within the
central portion of the site.

8.3 Anti Tank Rocket impact zone (REM 4)

During the Stage 1 and 2 investigations, numerous grenade or mortar impacts were
located outside the “expected” zones of impact, being primarily the main grenade
range and also the dams. The majority of these were isolated, and did not indicate
an additional area that required remediation, however, remediation of one such
area was required.

A target area for 3,5” anti-tank practice rocket projectiles was found, with 19 pieces
of fragmentation in a 1m line encompassing an apparent target and drop short
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area. The area appeared to have been searched and partially cleared, however
potential existed for some inert rocket heads to be below-ground. While they
present no hazard, this issue was identified as an aesthetic issue that requires
remediation. Further investigations were conducted in Stage 2B to delineate this
area for the purposes of remediation.

8.4 Inert 81lmm practice mortar (REM 6) and Anti Tank training mine (REM 7)

During the clearance of 763 contamination sampling locations recently completed
by BACTEC as part of the Detailed Site Investigation, two items of interest were
located between investigation locations. These were:

Inert 81mm practice mortar (REM 6) located near TP580; and
Anti Tank training mine (REM 7) located near TP549.

Further investigation and remediation of these impacts was undertaken during the
Detailed Site Investigation.

8.5 Small Arms Ammunitions (SAA)

Expended blank small arms ammunition (SAA) litters the site as a product of infantry
minor tactical training. The investigation of SAA has followed two approaches:

1. Analogue metal detector transects including investigation of contacts and
collection of identified items (Milsearch and BACTEC).

2. Digital detector sampling surveys to map and measure the density of
expended SAA blank ammunition (Milsearch). The detector used was the TM5
EMU computer assisted large coil metal detector which had been
demonstrated in laboratory tests to detect surface and near surface blanks at
a typical carrying height and at a fast walking speed. Digital metallic densities
were recorded for a network of ‘cells’ or ‘tiles’ across the site. A number of
additional investigations were undertaken to validate these densities with
analogue equipment by closer inspection of certain cells. During validation, it
was found that extraneous metallic material such as barbed wire and domestic
rubbish interfered to some degree with the detector method used. The
validation process utilised was found to be an effective site-wide check of
unexpected potential metallic ordnance contamination, but did not provide a
reliable relationship for the estimation of SAA density.

The various blank SAA densities estimated throughout the course of the investigations
as interpreted by the Auditor based on review of the relevant reports are detailed in
Table 8.1, below. The number of live ammunition found in each area, where
recorded, is also provided.

Table 8.1 - Estimated Blank SAA Densities Through Various Investigation Stages

Location Investigation Area (ha) Estimated SAA No. live
Objective/ Stage blank density ammunition
(blanks/ ha) recovered
Grenade Stage 2A (Milsearch) 6.5 1500 15
Exclusion
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Location Investigation Area (ha) Estimated SAA No. live
Objective/ Stage blank density ammunition
(blanks/ ha) recovered
Zone Grenade impact
(includes delineation.
REM 1,2,3
and 5)
REM 1, 2 DSl (BACTEC) 3.47 123 0
(excl. REM 100% remedial search
5)and 3
(grenade
impact
areas)
REM 5 DSl (BACTEC) 0.16 3550 0
(grenade 100% remedial search)
bursting
zone)
REM 4 (3.5” | DSI (BACTEC) 2.625 7 0
practice 100% remedial search
rocket)
Grid across | DSI (BACTEC) 0.3 107 0
entire site Clearance of 751
investigation locations,
2x2m area each
Blank SAA Stage 2A (Milsearch) 0.3 1600 - 1800 NR
cells subject | \/gjigation of blank SAA | (validation of (estimated as
to o density - first round 29 cells) 2% of
validation expended
numbers)

Blank SAA Stage 2A (Milsearch) 0.41 NE 1
cells subject | ygjidation of blank SAA | (validation of
o density - second round 41 cells)
validation
Non-data Stage 2B (Milsearch) 0.38 363 NR
Blank SAA Identification of
cells (4 or unexpected impacts
more)
Nil-very low | Stage 2B (Milsearch) 0.3 156 NR
content validation of nil blank
Blank SAA | sAA density
cells

DSI Detailed Site Investigation

NR not recorded

NE not estimated

The types of SAA encountered include brass and plastic, intact (at surface) and
degraded (buried). Milsearch found the SAA to be of higher density associated with
slit trenches in the west and north of the site, in Cumberland Plain Woodland areas.
Golder concluded that the SAA was concentrated within areas identified as primary
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training areas (associated with weapons pits and military obstacles) located within
the northern, south eastern, southern and western parts of the site.

Milsearch calculated the site average inferred blank density to be 702/ha, based on
an arithmetic average of the various densities determined in various investigation
stages. Golder concurred that this density seemed realistic. The Auditor has further
considered an area-weighted average based on all data in Table 8.1 which yields
an average of 820/ha. Golder estimate the SAA density across the site as follows:

Primary training areas — range 50 to 2500/ha, average approximately 700/ha.
Remainder of site — 5 to 500/ha, average approximately 250/ha.

Milsearch estimated approximately 2% of the SAA was likely to be live (unexpended).
Although no live SAA was encountered by BACTEC during the recent investigations,
they estimated a more realistic live SAA proportion that would be expected to be
encountered on site would in the order of 5 to 10%.

8.6 Exclusions/ Areas Not Investigated

A number of areas were excluded from all stages of the investigations, as follows:
2. Areas of protected vegetation.
3. Areas of blackberry infestations.

4. Areas where geophysics found metallic anomalies. 10m transects were
proposed to investigate these in the SAQP, however, the highest readings
were in areas of protected vegetation and therefore this process was not
completed (with Auditor concurrence). As an alternative, a visual inspection
was undertaken at this stage.

8.7 Conclusion

Grenade and Mortar Impacts

During all investigation stages at the site, no live UXO has been found. Consistent
with the known site history, the items found have all been practice/ inert infantry
weapons. The Auditor considers the likelihood for live UXO to be present on site to
be very low. While these practice items do not present an explosive hazard, their
discovery on site would be alarming to any future workers or occupants at the site.

During the munitions investigations, significant grenade or mortar impacts were
located outside the initial “expected” zones of impact, which were primarily the
main grenade range and also the dams. Consideration must therefore be given to
the adequacy of overall site investigative coverage to identify these “unexpected
impacts”. The unexpected impacts were primarily identified during the Stage 2A
validation exercises which focused on cells of high metallic density as determined by
digital metal detector. Following completion of those works, Milsearch found that
(2003, page 16) “it cannot be stated with certainty that all areas of indicated higher
metallic density have been checked” and recommended additional work in the
form of remedial searches in order to provide confidence that “the vast majority of
potential UXO hazard has been addressed on the site”.

Z\Projects\Landcom\Landcom_Ingleburn#163\Audit Reports\Interim Advice#3_Sept05.doc ENVIRON



Landcom September 2005
Interim Advice #3 — Zouch Road, Edmondson Park, NSW Page 30

Further investigations undertaken at the site in 2005 have included clearance of 763
locations and pathways between. During this process, only two “unexpected
impacts” were found by BACTEC, indicating that their occurrence is becoming less
common, providing a greater assurance of having identified “unexpected impacts”.

However, the ongoing identification of “unexpected impacts”, the scale of the site
and the various limitations on the investigations undertaken to date (refer Section
8.6) indicate that the possibility of further “unexpected impacts” being present on
site is likely. Further remediation works are therefore required and are proposed by
Golder (refer Section 11).

SAA

The average SAA densities estimated for the site are approximately 700/ha in high
intensity usage training areas and approximately 250/ha in remaining areas of the
site. The proportional occurrence of live blank SAA has been estimated at between
2 and 10%.

According to Milsearch, while live blank SAA constitutes a lesser hazard than live ball
ammunition, blanks can still cause significant injury, particularly eye damage, if
detonated through tampering. Brass blank ammunition is understood to be
particularly dangerous. While presenting no explosive hazard, the discovery of
expended blank SAA could be alarming to site workers or occupants.

Further remediation works are evidently required with respect to SAA and are
proposed by Golder (refer Section 11). Golder (2005b) has reported that similar
projects have typically had a zero tolerance threshold criteria for SAA within
residential developments. The Auditor has previously commented that a threshold
concentration of 250 SAA/ha is not considered appropriate.
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9 EVALUATION OF SOIL ANALYTICAL RESULTS

9.1 Investigations Undertaken

Soil investigations including test pits, hand auger holes and drilled boreholes were
undertaken in the four areas of the site as summarised in Table 9.1, below. Locations
were spaced on a grid, with additional targeted locations for features such as
drainage lines, stockpiles and areas of contaminant observations. The grid spacings
were originally defined according to the proposed residential or conservation usage
of each area. However, the proposed usage of one area, RZNWC, was changed
following completion of the field works, therefore the grid spacing in this area is
larger than for the other residential areas, and is not in accordance with the SAQP.
This issue was discussed in Section 6 and is not considered by the Auditor to be
significant.

Soil sampling locations are shown on Attachment 4, Appendix A.

Table 9.1 - Soil Investigation Summary

Area Approximate Area (ha) Number of Locations Grid spacing (m)
RZNRA 4 43 479 32
RZSWC 1.2.4 4 49 32
RZNWC 1.4 8 43 50
CZSRA 1.3.4 38 192 50

1 includes small arms range/ lead particulate area
2 includes waste disposal trenches

3 includes asbestos impact area

4 includes stockpiles

Soil samples were analysed for a variety of contaminants including:

Heavy metals (arsenic, cadmium, chromium (total and VI), copper, lead,
mercury, nickel and zinc)

Total petroleum hydrocarbons (TPH)

Benzene, toluene, ethylbenzene and xylenes (BTEX)

Polycyclic aromatic hydrocarbons (PAH)

Speciated phenols

Volatile halogenated compounds (VHC)

Asbestos

Explosives

Organochlorine and organophosphorous pesticides (OCP/ OPP)
Polychlorinated biphenyls (PCBs)
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The results have been assessed against the proposed land use criteria (Section 7):
SIL Column 1 - “residential with gardens and accessible soil”;
SIL Column 3 - “parks, recreational open space”; and
SIL Column 5 - “provisional phytotoxicity-based investigation levels”.

The results of the investigations are discussed in the following sections for each of the
four areas, with a further discussion of results for identified contamination impacts
including small arms range/ lead particulate area, waste disposal trenches, asbestos
impact area and stockpiles.

9.2 Residential Zone North of Rail Alignment (RZNRA)

Table 9.2 - Summary of Soil Analytical Results — RZNRA (mg/kg).

_ _ n > EPA n > SIL n > SIL
Analyte n Detections | Maximum (1994) Column 1 Column 5
(EPA 1998) (EPA 1998)
pH 6 Min-5.1 6.2 - - -
Arsenic 641 563 28 - 0 1
Cadmium 641 0 <0.5 - 0 0
Total Chromium 641 641 42 - 0 6411
Chromium VI 6 0 <1 - 0 0
Copper 641 640 55 - 0 0
Lead 641 641 210 0 0 0
Mercury (inorganic) | 641 74 0.14 - 0 0
Nickel 641 641 40 - 0 0
Zinc 641 641 810 - 0 3
TPH (C6-C9) 105 0 <20 0 - -
TPH (C10-C36) 105 2 800 0 - -
BTEX 105 0 <0.5 0 - -
Phenols 6 0 <0.5 - 0 -
VCH 5 0 <0.5 - - -
Total PAHs 105 1 0.1 - 0 -
Benzo(a)pyrene 105 0 <0.1 - 0 -
OCP/ OPP 83 0 <0.1 - 0 -
PCBs 83 0 <0.1 - 0 -
Explosives 101 0 <1 - - -
Asbestos 125 1 - - - -
n number of samples
No criteria available/used
1 Chromium VI criteria
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No samples from the Residential Zone North of Rail Alignment exceeded human
health guidelines (SIL Column 1).

A limited number of metals detections exceeded the phytotoxicity guidelines (SIL
Column 5), as follows:

Arsenic was detected in one sample (BH249/3, 0.6-1.05m) at 28 mg/kg
compared to the guideline of 20 mg/kg. This was a sample of deeper natural
material from a borehole in the centre of the area.

Zinc was detected in three samples exceeding the guideline of 200 mg/kg with
concentrations of 470, 720 and 810mg/kg. These samples were of natural soil
from the surface or near surface from locations near a building footing
(HA140/1) and in the grenade range (TP469/1 and TP471/2).

The above detections are unlikely to effect vegetation growth at the site due to their
very infrequent occurrence.

All 641 samples analysed for total Chromium exceeded the guideline of 1
mg/kg for Chromium VI. However, these results were well below the Chromium
[l guideline of 400 mg/kg, with a maximum of 42 mg/kg. Chromium VI analyses
were performed on six samples containing relatively high Total Chromium
concentrations and Chromium VI was not detected. Further, there is nothing in
the site history to indicate the Chromium VI form would be present, therefore
these detections are not considered to represent a risk to vegetation at the site.

One PAH compound was detected in one sample at a concentration equivalent to
the detection limit and well below the human health guidelines (SIL Column 1) of 20
mg/kg.

Heavy end TPH in the C15 to C36 range was detected in two samples at 260 and 800
mg/kg, compared to the EPA guideline of 1000 mg/kg. Both samples were of
surface soil and had no other contaminant detections. One was from a borehole
near the track in the north west (BH2/1) and the other from the central east of the
zone (TP285/1). The source of these detections is not known, but may be due to road
runoff of vehicle contaminants in the case of BH2.

The above minor organic detections do not present a risk to human health or
indicate the presence of widespread contamination in the zone.

No other organic compounds were detected in any samples from this zone,
including TPH C6-C9, BTEX, Phenols, VCH, OCP, OPP, PCB and explosives.

There was one detection of chrysotile asbestos in soil from a stockpile (TPSP6/1). A
further detection of Synthetic Mineral Fibre was noted by the laboratory in TP9/1,
along the northern boundary, however this was not reported by Golder.

The sampled soils from this zone were mildly acidic, with a pH range of 5.1 to 6.2.

In conclusion, the RZNRA area of the site is considered to have been adequately
characterised for the purposes of site remediation planning.
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9.3 Residential Zone South West Corner (RZSWC)

Table 9.3 —- Summary of Soil Analytical Results — RZSWC (mg/kg).

_ _ n > EPA n > SIL n > SIL
Analyte n | Detections | Maximum (1994) Column 1 Column 5
(EPA 1998) (EPA 1998)
pH 2 Min-5.4 55 - - -
Arsenic 67 49 13 - 0 0
Cadmium 67 1 0.6 - 0 0
Total Chromium 67 67 40 - 0 671
Chromium VI 3 0 <1 - 0 0
Copper 67 67 52 - 0 0
Lead 67 67 72 0 0 0
Mercury (inorganic) 67 2 0.06 - 0 0
Nickel 67 67 37 - 0 0
Zinc 67 67 97 - 0 0
TPH 14 0 <50 0 - -
BTEX 14 0 <0.5 0 - -
Total PAHs 14 0 <0.2 - 0 -
Benzo(a)pyrene 14 0 <0.1 - 0 -
OCP/ OPP 12 0 <0.1 - 0 -
PCBs 12 0 <0.1 - 0 -
Explosives 12 0 <1 - - -
Asbestos 20 0 - - - -
n number of samples

- No criteria available/used
1 Chromium VI criteria

No samples from the Residential Zone South West Corner exceeded human health
guidelines (SIL Column 1).

Metals detections exceeding the phytotoxicity guidelines (SIL Column 5) were all
samples analysed for Total Chromium. These exceeded the guideline of 1 mg/kg for
Chromium VI however they were well below the Chromium Il guideline of 400 mg/kg,
with a maximum of 40 mg/kg. Chromium VI analyses were performed on three
samples containing relatively high Total Chromium concentrations and Chromium VI
was not detected. Further, there is nothing in the site history to indicate the
Chromium VI form would be present, therefore these detections are not considered
to represent a risk to vegetation at the site.

No organic compounds were detected in any samples from this zone, including TPH,
BTEX, PAH, OCP, OPP, PCB and explosives.
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There were no detections of asbestos in the zone.
The sampled soils from this zone were mildy acidic, with a pH range of 5.4 to 5.5.

In conclusion, the RZSWC area of the site is considered to have been adequately
characterised for the purposes of site remediation planning.

9.4 Residential Zone North West Corner (RZNWC)

Table 9.4 — Summary of Soil Analytical Results - RZNWC (mg/kg).

' ' n > EPA n > SIL n > SIL
Analyte n Detections | Maximum (1994) Column 1 Column 5
(EPA 1998) (EPA 1998)

pH 1 - 55 - - -
Arsenic 66 36 11 - 0 0
Cadmium 66 0 <0.5 - 0 0
Total Chromium 66 66 24 - 0 661
Chromium VI 1 0 <1 - 0 0
Copper 66 66 50 - 0 0
Lead 66 66 110 0 0 0
Mercury (inorganic) 66 3 0.11 - 0 0
Nickel 66 66 16 - 0 0
Zinc 66 66 77 - 0 0
TPH 13 0 <50 0 - -
BTEX 13 0 <0.5 0 - -
Phenols 6 0 <0.5 - 0 -
VHC 2 0 <0.5 - - -
Total PAHs 13 0 <0.1 - 0 -
Benzo(a)pyrene 13 0 <0.05 - 0 -
OCP/ OPP 6 0 <0.1 - 0 -
PCBs 6 0 <0.1 - 0 -
Explosives 7 0 <0.5 - - -
Asbestos 2 21 0 - - - -

n number of samples

- No criteria available/used

1 Chromium VI criteria

2 soil and sheeting samples

No samples from the Residential Zone South West Corner exceeded human health
guidelines (SIL Column 1).
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Metals detections exceeding the phytotoxicity guidelines (SIL Column 5) were all
samples analysed for Total Chromium. These exceeded the guideline of 1 mg/kg for
Chromium VI however they were well below the Chromium Il guideline of 400 mg/kg,
with a maximum of 40 mg/kg. Chromium VI analysis was performed on one sample
containing relatively high Total Chromium concentrations and Chromium VI was not
detected. Further, there is nothing in the site history to indicate the Chromium VI
form would be present, therefore these detections are not considered to represent a
risk to vegetation at the site.

No organic compounds were detected in any samples from this zone, including TPH,
BTEX, PAH, OCP, OPP, PCB and explosives.

There were no detections of asbestos in the zone.

One soil sample from this zone was mildy acidic, with a pH of 5.5.

In conclusion, the RZNWC area of the site is considered to have been adequately
characterised for the purposes of site remediation planning, despite the usage of a

larger grid spacing than for other proposed residential areas at the site.

9.5 Conservation Zone South of Rail Alignment (CZSRA)

Table 9.5 - Summary of Soil Analytical Results — CZSRA (mg/kg).

_ _ n > EPA n > SiL n > SIL
Analyte n Detections | Maximum (1994) Column 3 Column 5
(EPA 1998) (EPA 1998)

pH 17 Min-5.2 8.6 - - -
Arsenic 311 231 24 - 0 1
Cadmium 311 2 4 - 0 1
Total Chromium 311 311 73 - 0 3111
Chromium VI 3 0 <1 - 0 0
Copper 311 311 410 - 0 8
Lead 311 311 1578 10 5 5
Mercury (inorganic) | 311 19 0.08 - 0 0
Nickel 311 311 48 - 0 0
Zinc 311 311 910 - 0 2
TPH (C6-C9) 89 0 <20 0 - -
TPH (C10-C36) 89 2 80 0 - -
BTEX 89 0 <0.5 0 - -
Phenols 14 0 <0.5 - 0 -
VHC 19 0 <0.5 - - -
Total PAHs 89 8 43 - 1 -
Benzo(a)pyrene 89 6 5.6 - 1 -
OCP/ OPP 51 0 <0.1 - 0 -
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' ' n > EPA n > SIL n > SIL

Analyte n Detections | Maximum (1994) Column 3 Column 5
(EPA 1998) (EPA 1998)

PCBs 51 0 <0.1 - 0 -

Explosives 35 0 <0.5 - - -

Asbestos 2 104 11 - - - -

n number of samples

- No criteria available/used
1 Chromium VI criteria

2 soil and sheeting samples

Five primary samples from the Conservation Zone South of Rail Alighment exceeded
the human health guideline (SIL Column 3) for lead of 600 mg/kg. The samples
ranged in concentration from 620 to 1578 mg/kg compared to the guideline of 600
mg/kg. Four of these samples were of fill up to 2.7 m deep from the small arms range
(TP642/2, TP646/1, TP691/4 and TP693/1) and one sample was of natural soil from
within Dam 3, located downgradient to the south east of the small arms range
(TP713/3, 0.3-0.5 m). A further two duplicate samples exceeded this guideline, with
detections of 780 and 1000mg/kg compared to the primary sample concentrations
of 440 (TP723/1) and 87mg/kg (HAAS5/2), respectively. These samples were from
within the open waste trench adjacent to the small arms range area and from within
the small arms range itself.

A number of metals detections also exceeded the phytotoxicity guidelines (SIL
Column 5), as follows:

Arsenic was detected in one sample (HA AS9/1, 0-0.1 m) at 24 mg/kg
compared to the guideline of 20 mg/kg. This was a sample of surface fill from
within the small arms range/ asbestos impact area.

Cadmium was detected in one sample (TP723/1, 0-0.1 m) at 4 mg/kg
compared to the guideline of 3 mg/kg. This was a sample of surface fill from
within the open waste trench adjacent to the small arms range area.

Copper was detected in eight primary samples exceeding the guideline of 100
mg/kg with concentrations ranging from 110 to 410 mg/kg. These were
samples from a range of depths from the small arms range/ asbestos impact,
waste disposal pits and Dam 3 areas. A further duplicate sample from within
this area also exceeded this guideline, although the primary sample did not.

The above lead SIL Column 3 exceedences also exceed the phytotoxicity
guideline for lead which is also 600 mg/kg.

Zinc was detected in two samples exceeding the guideline of 200 mg/kg with
concentrations of 410 and 910 mg/kg. These samples were of surface fill from
within the open waste trench adjacent to the small arms range area (TP723/1,
0-0.1m) and in a waste disposal pit (TP704/3, 1-1.1 m).

The above detections are unlikely to effect vegetation growth at the site due to their
infrequent occurrence and common occurrence in areas that will be subject to
remedial action (small arms range, waste disposal pits).
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All 311 samples analysed for Total Chromium exceeded the guideline of 1
mg/kg for Chromium VI. However, these results were well below the Chromium
Il guideline of 400 mg/kg, with a maximum of 73 mg/kg. Chromium VI analyses
were performed on three samples containing relatively high Total Chromium
concentrations and Chromium VI was not detected. Further, there is nothing in
the site history to indicate the Chromium VI form would be present, therefore
these detections are not considered to represent a risk to vegetation at the site.

One sample (TP599/1) exceeded the human health guidelines (SIL Column 3) for PAH
with detections as follows:

Total PAH of 43 mg/kg compared to the guideline of 40 mg/kg; and
Benzo(a)pyrene of 5.6 mg/kg compared to the guideline of 2 mg/kg.

This sample is located at the eastern end of the waste disposal pits and was also
impacted by Copper above the phytotoxicity guidelines and contained a TPH
detection (see below). A further seven samples contained minor PAH detections at
concentrations below the guidelines. These samples were from the two coal
stockpile areas (six samples) and one sample from a drainage line near Dam 3. The
occurrence of minor PAH detections in soils from around the coal stockpiles would
be expected.

Heavy end TPH in the C15 to C36 range was detected in three samples at 52, 56 and
80 mg/kg, compared to the EPA guideline of 1000 mg/kg for C10 to C36. These
samples were of fill from within the small arms range (BH608/1) and at the waste
disposal pits (TP599/1, TP707/3).

No other organic compounds were detected in any samples from this zone,
including TPH C6-C9, BTEX, Phenols, VCH, OCP, OPP, PCB and explosives.

There were 11 asbestos detections at this zone, nine in samples of sheeting suspected
as containing asbestos, and two in soil from the same location as sheeting samples in
the asbestos impact area. These results are discussed further in the sections below.

The sampled soils from this zone were generally mildy acidic to neutral, with a pH
range of 5.2 to 7.6, and a measurement of 8.6 in TP723/1. Fill samples were generally
less acidic than natural samples.

In conclusion, the CZSRA area of the site is considered to have been adequately
characterised for the purposes of site remediation planning.

9.6 Small Arms Range and Lead Particulate

The original stop butt material, which contained lead particulate, was spread about
the range and built into roads at the site in the 1970s. The extent of impact by lead
particulate in the small arms range and track areas was delineated by digital
detector survey during previous investigations by Milsearch. External limits of the
impact areas were confirmed by analogue follow-up investigations with an F1A4
mine detector.

The Milsearch investigations delineated the extent of lead-impacted material at the
site as follows:
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A 4.1 ha area surrounding the stop butts. Delineation was successful except for
defining the exact extent in the high ground to the east. Since this area is also
impacted by broken asbestos sheeting and coal dust from the stockpile, this
poor definition was not considered significant since remediation of this area
would already be required.

A 0.65 ha area of the north west perimeter road.

Two small tip truck back dumpings north west of the stop butt area,
approximately 4 to 5 m3 each pile.

In the road formation at the Zouch Road entrance gate.

Golder identified the lead particulate material to comprise lead fragments and
bullet fragments between 5 and 10mm in size. The depth of occurrence ranged
from 0.1 to 4.5m BGL with an average of about 0.8m BGL, and the quantity of
material was estimated by Golder as approximately 35,000ms3,

The small arms range is the source of the majority of contamination detections from
within the Conservation Zone South of Rail Alignment. The five lead exceedences of
the human health guideline (SIL Column 3) were within the small arms range area,
and within Dam 3 which has apparently been impacted by runoff from the small
arms range. Based on 86 samples from within the small arms range area, Golder
calculated the 95% upper confirdence limit (UCL) on the average lead
concentration as 118 mg/kg. Phytotoxicity exceedences for Arsenic, Copper and
Zinc can also be attributed to activities within the small arms range area. A minor
heavy end TPH detection was also made in the area, but well below the relevant
guidelines.

The elevated metals detections in the small arms range were further assessed by the
analysis of seven samples with the highest lead and zinc concentrations by the
Toxicity Characteristics Leaching Procedure (TCLP) under acidic, saline and
deionised water conditions. Findings from these tests were as follows:

Lead and zinc were the only metals with leachable concentrations;

Zinc was much more readily leached than lead (all samples versus only three
samples).

Even low concentrations of zinc leached under all conditions, while lead only
leached under acid and deionised water conditions, not saline conditions.

The highest leached lead concentrations were not recorded from the sample
with the highest total concentration.

The maximum leached lead concentration was 1.1 ug/L under acid conditions,
total concentration 1187 mg/kg.

The maximum leached zinc concentration was 4.7 ng/L under acid conditions,
total concentration 910 mg/kg.

Golder report that based on the TCLP results and average lead concentrations, the
lead impacted material would be classified as Inert Waste following the NSW EPA
(1999) “Environmental Guidelines: Assessment, Classification and Management of
Liquid & Non-Liquid Wastes”. Golder also note that there is potential for leaching of
lead to impact on surrounding soil and groundwater.
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During reengineering of the stop butts in the 1970s, lead particulate material was
distributed at some of the boundary tracks on site. The extent of this impact was
delineated by geophysical techniques during previous investigations by Milsearch,
however, the degree of contamination was not assessed. Total lead analyses from
the tracks did not identify any lead concentrations exceeding the site assessment
criteria. However, in addition to analyses for total lead and TCLP concentrations, an
additional 10 samples (PSD1 to 10) were collected and subject to sieving to assess
the quantity of lead particulate within the soil. These samples were collected from
the track in the north (four samples), the track in the south west (one sample) and
the small arms range (five samples).

Soil samples were around 15 kg (dry weight), and the weight of lead particulate was
as follows:

Northern track: average 1.7g, equivalent 0.01%
Small arms range: average 3.4g, equivalent 0.02%
No lead particulate was recorded in the south west track sample.

The samples were selected randomly from areas where lead particulate was visible.
A possible target zone of concentrated lead particulate could not be identified
within the small arms range during the investigations due to the mixing of lead
particulate within the fill during reengineering of the small arms range. Golder
identifies that there may be areas within the stop butt of the small arms range where
the quantity of lead particulate may vary significantly from the samples analysed.

9.7 Waste Disposal Trenches

Three parallel pits were delineated by Milsearch using a digital detector survey. The
pits run downhill to the east away from the coal stockpile. The combined area of the
pits was determined to be 0.25ha. The length of each pit was found to be (from the
north), 64, 72 and 71m long. The average width was 6 m and the average depth
was 2.5 m. 500mm wide trench cross sections were excavated by Milsearch to the
bottom of the pits at 10m intervals. The pit contents were found to include:

Bonded asbestos sheeting;

Building waste (including bricks, pipes, concrete blocks, guttering, downpipes);
Household waste (including fridges, water heaters, metal cabinets); and

Foul water was encountered when the crust of the pits was broken through.

Golder excavated a further six test pits that encountered waste material (TP598, 704
and 706-709). Similar observations regarding the content of the pits were made by
Golder, however, water was only encountered in the eastern most testpits at the end
of each disposal pit. Foul water inflow occurred in these testpits (TP598, 706 and 708)
with a standing water level of 0.5 m BGL.

No munitions were observed in the pits. It was determined that buildings demolished
in the departure of the Infantry Centre to Singleton in the early 1990’s were placed in
the pits. The pits were observed to be terminated in clay. Large metal wastes were
observed on the ground surface in the vicinity of the pits.

Z\Projects\Landcom\Landcom_Ingleburn#163\Audit Reports\Interim Advice#3_Sept05.doc ENVIRON



Landcom September 2005
Interim Advice #3 — Zouch Road, Edmondson Park, NSW Page 41

Golder identified an open trench containing scrap metal and rubbish to the south of
the buried waste trenches. TP723 was excavated beneath the waste dumped here,
and a further location TP612 was placed downhill to identify any impact from runoff
through the waste.

Golder also identified an area of disturbed soil to the east of the trenches, where
excavated soil was apparently stockpiled prior to being pushed back over to cap
the buried waste. Four locations were placed to investigate this area (TP599, 705, 710
and 711). Fill remains in this area, comprising excess residual soil from excavation of
the trenches.

The waste disposal trenches are another source of contamination detections from
within the Conservation Zone South of Rail Alignment.

The Total PAH and Benzo(a)pyrene exceedences of the human health guidelines (SIL
Column 3) were made in a sample from the eastern end of the waste disposal pits.
There was no waste in this location (TP599) and the source of this detection is not
clear. A Human Health exceedence for Lead and Phytotoxicity exceedences for
Cadmium, Copper, Lead and Zinc can also be attributed to activities within this
area, including the open waste trench to the south of the buried pits. Minor heavy
end TPH detections were also made in the area, but well below the relevant
guidelines.

9.8 Asbestos Impact Area

The asbestos impact area overlaps with the small arms range and is contained
entirely within CZSRA. Fragmented pieces of bonded asbestos sheeting were
observed scattered across the ground surface in this area. The area of impact is
around 25,500 m2, and the quantity of material was estimated by Golder as
approximately 2,500 ms.

Grid based testpits samples from this area were analysed for asbestos, and a further
12 locations (AS1 to 12) were investigated specifically to assess this area of impact.
Samples of collected sheeting were analysed to confirm the presence of asbestos.

Around 30 locations from this area were analysed for asbestos. In eight locations,
samples of both sheeting as well as soil were analysed. There were 11 asbestos
detections at this zone, nine in samples of sheeting suspected as containing
asbestos, and two in soil from the same location as sheeting samples. The findings
from these analyses were as follows:

Sheeting and soil pairs were collected from locations HA AS1, 2, 3, 4, 5, 6, 8 and
11. Further sheeting samples were collected from HA AS7 and TP723.

Chrysotile asbestos was detected in five sheeting samples (HA AS4/1, 5/1, 8/1,
11/1, TP723/4).

Chrysotile and amosite asbestos were detected in four sheeting samples (HA
AS1/1, 2/1, 3/1, 6/1).

One sheeting sample did not contain asbestos (HA AS7/1).

Chrysotile asbestos was detected in soil in two samples from the sheeting and
soil pairs (HA AS3 and 5). No other detections were made of asbestos from
within soil from this area.
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One of the board fragments confirmed as asbestos (AS6) was collected from a
location outside the small arms range/ asbestos impact area. This area was logged
as having yielded 8 fragments of asbestos from a 2 x 2 m area.

9.9 Stockpiles

Stockpiles occur in all areas at the site. Golder identified 16 stockpiles, as shown on
Attachment 2, Appendix A. Stockpiled soils were observed to consist of silty/ gravelly
clays. Numerous wastes including building rubble and asbestos were also associated
with stockpiles, as described in Section 2.4.

A number of grid based test pits were located to assess stockpiled materials, and a
further 13 locations (SP1 to 13) were investigated specifically to assess these
materials. A large number of stockpiles were clustered in the north west corner of the
site, identified by Golder as the ‘waste disposal west’ area.

The only contaminant detection made in stockpile samples was the detection of
chrysotile asbestos in surface soil from TPSP6, located on the northern boundary of
the site in RZNRA. This was the only detection of asbestos in soil at the site outside the
asbestos impact area discussed above.

There are two coal stockpiles at the site, one between the small arms range and
disposal pits, and one in the south east corner of the site. Both are within CZSRA. Two
test pits were excavated into the main stockpile (TP702 and 703), with a maximum
depth of 1.1m coal encountered. Coal was found on the groundwater surface
surrounding this stockpile to depths of up to 0.4m BGL at distances of around 25 m.
Three test pits were excavated into the south east stockpile (TP698 to 700), with a
maximum depth of 0.5m coal encountered. Coal was not found at nearby
locations. A number of low level PAH detections were associated with samples from
these two stockpile areas.

9.10 Acid Sulphate Soils

Eight samples collected from low points on the site were collected and analysed for
Peroxide Oxidation Combined Acidity and Sulphate (POCAS). The results indicated
the presence of little or no oxidisable sulphur, however, over half of the samples
exceeded the action criteria for Total Potential Acidity (TPA) due to the presence of
organic acidity. The potential for Acid Sulphate Soils (ASS) to be present on site was
assessed to be low due to the site elevation of 50 to 70 m AHD. Golder assessed the
sampled soils to have a mild organic acid generating capacity and they were not
considered as potential acid Sulphate soils (PASS).

9.11 Conclusion

In the Auditor’s opinion, the soil analytical results are consistent with the site history
and field observations. Minimal contaminant detections were made in the general
site areas, with only limited detections exceeding human health guidelines made in
known areas of contamination such as the small arms range and waste disposal pits.
The Auditor is satisfied that the general site areas are free of contamination and that
significant contamination detections are restricted to areas of known contamination
where remedial action is proposed (refer Section 11).
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10 EVALUATION OF GROUNDWATER ANALYTICAL RESULTS

10.1 Investigations Undertaken

Groundwater samples were collected from seven wells and three trenches in
February and March 2005.

Groundwater samples were analysed for a variety of contaminants including heavy
metals, TPH/ BTEX, PAH, OCP/ OPP, PCB, Explosives, Phenols and VHCs.

The analytical results for true groundwater are tabulated below in Table 10.1, while
the perched trench water results are summarised in Table 10.2. Results from field
testing for temperature, pH, electrical conductivity (Ec) and Total Dissolved Solids
(TDS) are also included in these tables. Laboratory testing was conducted for pH
and Ec for the groundwater wells and results were similar to the field measurements.

Groundwater well locations are shown on Attachment 3, Appendix A and sampled
trench locations (TP598, 706 and 708) are shown on Attachment 4, Appendix A.

10.2 Groundwater Well Results

Table 10.1 - Evaluation of Groundwater Well Analytical Results - Summary Table.

Analyte Units | n Detections | Minimum | Maximum \I\/szﬁ Er;spf\ll\l(zzli)gg)
Temperature °C 7 7 21.0 23.8 BH558 -
pH - 7 7 6.8 7.2 BH675 0
Ec uv 7 7 9210 14 270 BH291 -
TDS mS 7 7 4.53 7.18 BH291 -
Arsenic mg/L| 7 7 0.004 0.12 BH2 11
Cadmium mg/L | 7 0 - <0.0002 - 0
Total Chromium mg/L | 7 7 0.007 0.014 BH608 72
Copper mg/L | 7 5 <0.001 0.004 BH608 3
Lead mg/L| 7 7 0.002 0.012 BH675 6
Zﬂnffg‘gic) mg/L | 7 0 <0.0001 0.0001 ?gj?g 13
Nickel mg/L | 7 7 0.002 0.022 BH675 4
Zinc mg/L <0.001 BH291

7 3 0.07 (Dup) 2
TPH (C6-C9) mg/L| 7 0 - <0.04 - -
TPH (C10-C36) mg/L | 7 0 - <0.5 - -
BTEX mg/L | 7 0 - <0.001 - 0
Phenols uwg/L | 7 0 - <0.5 - 0
VHC ug/l | 7 0 - <5 - 0
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Analyte Units | n Detections | Minimum | Maximum {\//lviﬁ Er;?]Né%%g)
PAHSs ug/L | 7 0 - <0.5 - 04
OCP/ OPP ug/L | 7 0 <0.01 <0.2 - 05
PCBs ug/L | 7 0 - <0.1 - -
Explosives mg/L| 7 0 - <0.005 - -

n number of samples

No criteria available/used

Arsenic Il criteria

Chromium lll criteria

Detection limit (0.0001 mg/L) for primary samples is above guideline (0.00006 mg/L)
Detection limits for some PAHs (anthracene, benzo(a)pyrene) are above guidelines

gaa b~ W N B

Detection limits for some OCP/OPP (Aldrin, Dieldrin, Chlorpyrifos) are above
guidelines

Groundwater from wells at the site was found to be approximately neutral and
saline.

All heavy metals except cadmium and mercury were detected at concentrations
exceeding the guidelines in at least one groundwater well at the site. Heavy metal
exceedences were distributed across all wells at the site. Exceedences were
detected in both upgradient and downgradient wells. It is possible that the
presence of heavy metals in groundwater is due to those metals naturally occurring
within the rock aquifer. Elevated metals concentrations are commonly detected
within Wianamatta Shale aquifer.

There is one area of the site where there is an apparent correlation between heavy
metal detections and contaminant sources. The highest metals concentrations were
commonly detected in wells BH608 and BH675 which are in the vicinity of the small
arms range, disposal trenches and nearby Dam 3, where the majority of soil metals
exceedences were detected. One of the two zinc exceedences for the site was
also detected in well BH608, in the small arms range. Itis possible that these activities
have locally increased the heavy metal loading in groundwater, but this increase is
not considered to be substantially more than the concentrations which appear to
be naturally occurring at the site.

No organic compounds were detected in any of the groundwater well samples from
the site, including TPH, BTEX, PAH, Phenols, VHC, OCP, OPP, PCB and explosives.
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10.3 Trench Water Results
Table 10.2 - Evaluation of Trench Water Analytical Results — Summary Table.
Analyte Units | n | Detections | Minimum | Maximum L'\(;IE‘,); pr;?]N(ZZIE)Co:(():)
Temperature °C 3 3 22.6 23.1 Trench 3 -
pH - 3 3 6.9 7.1 Trench 3 0
Ec nv 3 3 780 1100 Trench 3 -
TDS mS 3 3 4.68 4.9 Trench 2 -
Arsenic mg/L | 3 3 0.001 0.001 - 0
Cadmium mg/L | 3 0 - <0.0002 - 0
Total Chromium mg/L | 3 2 0.001 0.002 Trench 1 01
Copper mg/L | 3 2 0.002 0.003 Trench 3 2
Lead mg/L | 3 1 <0.001 0.002 Trench 3 0
Mercury (inorganic) | mg/L | 3 0 - <0.0001 - 02
Nickel mg/L | 3 3 0.004 0.01 Trench 3 0
zZinc mg/L | 3 3 0.002 0.041 Trench 3 2
TPH (C6-C9) mg/L | 3 0 - <0.04 - -
TPH (C10-C36) mg/L | 3 0 - <0.5 - -
Benzene mg/L | 3 0 - <0.001 - 0
Toluene mg/L | 3 1 <0.001 0.002 Trench 3 0
Ethylbenzene mg/L | 3 0 - <0.001 - 0
Xylenes mg/L | 3 0 - <0.003 - 0
Phenol png/L . 2 <10 11 Trelrylzch 0
M/p-Cresol ng/L | 3 3 13 17 Trench 1 -
2-Nitrophenol ng/L | 3 1 <5 10 Trench 1 -
4-Nitrophenol ng/L | 3 1 <5 21 Trench 1 -
Other Phenols ng/L | 3 0 - <5 - 0
PAHs ng/L | 3 0 - <0.5 - 03
OCP/ OPP ng/L | 3 0 - <0.2 - 04
PCBs ng/L | 3 0 - <0.1 - -
Explosives mg/L | 3 0 - <0.01 - -
n number of samples
- No criteria available/used
1 Chromium lll criteria
2 Detection limit (0.0001 mg/L) is above guideline (0.00006 mg/L)
3 Detection limits for some PAHs (anthracene, benzo(a)pyrene) are above guidelines
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4 Detection limits for OCP/OPP (Heptachlor, Aldrin, Dieldrin, Chlorpyrifos) are above
guidelines
Trench 1 = TP598; Trench 2 = TP706; Trench 3 =TP708

The occurrence of heavy metal exceedences in the perched trench water was
much less common than in the true groundwater, further suggesting that the metals
are naturally occurring rather than derived from contamination at the site. The
trench water had exceedences for copper and zinc only, both occurring within
Trench 2 and 3 (TP706 and 708). Trench 3 (TP708) most commonly contained the
highest heavy metals concentrations. It appears likely that the identified
exceedences are due to contamination from the buried waste materials
encountered in each location.

The BTEX compound Toluene was also detected in Trench 3, at a very low
concentration close to the detection limit and well below the guideline. Four
different phenol compounds were detected in the Trenches, also well below the
guidelines. These low level organic detections would most likely be due to
contamination from buried hydrocarbon wastes within the trenches.

No other organic compounds were detected in any of the trenches, including TPH,
PAH, Phenols, VHC, OCP, OPP, PCB and explosives.

10.4 Conclusion

In the Auditor’s opinion, the groundwater and trench water analytical results are
consistent with the site history and field observations. There is evidence of only minor
contamination of groundwater by heavy metals in the vicinity of the small arms
range. The majority of heavy metals exceedences detected at the site are
considered to be representative of background conditions within the shale bedrock.
The Auditor is satisfied that groundwater at the site is free of levels of contamination
that would negatively impact on the proposed development or the surrounding
environment.

The trench water displayed low levels of contamination by copper, zinc, toluene and
phenols. This contamination is likely due to leaching of contaminants from the buried
waste materials encountered in each location. The perched water is considered
likely to be restricted to a small area in the vicinity of the waste pits. The water was
perched due to the presence of natural clay that restricted downward migration of
waters. For this reason, impact on the underlying groundwater due to this
contamination is unlikely. Management of the perched water in conjunction with
the surrounding waste material will be required to prevent any impact on the
proposed development.
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11 EVALUATION OF REMEDIATION

11.1 Remediation Already Completed

Remediation of seven areas has already been undertaken with respect to munitions,
as summarised in Table 11.1. Based on the works undertaken, BACTEC has provided
certification that the seven remediation areas described below are free of UXO.

During the course of all munitions investigations, all SAA/ weapons fragments were
collected and documented. Golder reported that all of the collected training
ordnance such as 81mm mortars and anti tank mines were disposed offsite by
Department of Defence personnel. Remaining items such as SAA and grenade base
plugs were stockpiled on site for later disposal.

Table 11.1 - Summary of Remediation Undertaken

Impact Area(s) Remediation Method Items Found *
36M REM 1 (IA1) 100% remedial searching for No live ordnance found
grenade | pepm 2 (1A2, 36M UXO 54x36M grenade base plugs
g?g:sd excluding Metal detector search to 100xSpent 303 SAA
REM 5) 300mm depth (two man team
REM 3 (1A3) at 1m line spacings). 428xSpent blank SAA
; ; star pickets, scrap metal,
Total 3.47ha Colleptlon and documentation stee‘o es. wire p eneral
of all items found. .p pes, 9
, . rubbish
A water filled depression in the
eastern part of REM 2 was
drained to allow remediation.
36M REM 5 (within | 100% remedial searching for No live ordnance found
grerlgde IA2) 36M UXO 105x36M grenade base plugs
urstin
one 9 0.16ha Metal detector search to 64x36M grenade fragments
300mm depth (two man team
at 1m line spacings). The 48xSpent 303 SAA
previously proposed method of | 568xSpent blank SAA
mechanical screening (in SAQP) | ¢tar pickets, scrap metal,
was changed and agreed to by | ¢tee| pipes, wire, general
the Auditor. rubbish
Collection and documentation
of all items found.
3.5” anti- REM 4 Aesthetic issue only, impact is No live ordnance found
tank (A- 2.625ha Inert 3xpractice UK M29 rocket
Tk) rECth 100% remedial searching for motors and fuzes (fired)
warheads ; »
practice 3.5” A-Tk rockets 1xpractice fuze (L5 Mk2)
Metal detector search to assembly (fired)
300mm depth (two man team 12xpractice rocket fragments
at 1m line spacings).
Collection and documentation
of all items found.
Inert REM 6 100% remedial search. No live ordnance found
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Impact Area(s) Remediation Method Items Found *
81mm 1.5ha Metal detector search to 9xInert 81lmm practice
practice (100x150 m) 300mm depth (two man team mortars
mortar at 1m line spacings). 6xSpent blank SAA

Collection and documentation

of all items found.
Anti-tank REM 7 100% remedial search. No live ordnance found
training 0.015ha Metal detector search to 1xpractice British Mk5 Anti
mine (10x15 m) 300mm depth (two man team tank mine

at 1m line spacings).

Collection and documentation

of all items found.

* BACTEC reported that all items found were sporadic and not confined to a specific
area within the remediation zone except for REM 2 where the majority of items were
found within the grenade target area, 30m from the grenade throwing bay and REM
6 where the mortars were found in the centre of the search area.

11.2 Remediation Proposed

Golder has identified a number of areas at the site requiring remediation, defined as
“Areas of Concern” (AOC). These are summarised by the Auditor in Table 11.2,
below. Attachment 5, Appendix A, shows the location of the various AOC.

Table 11.2 — Summary of Proposed Remediation

Area of Description/ Location Comments
Concern
Military associated objects: Removal of all stockpiles is also required,
Concertina wire; weapons particularly in the northwest corner of the
AOC 1 pits; former structure/ slabs: site (RZNWC) where numerous stockpiles
general rubbish; scrap metal; are concentrated.
asbestos piping
Located in all areas of the site
SAA in proposed residential Could be present in all areas not subject
zones (RZNRA, RZSWC and to searching to date (ie, not at grid
AOC 2 RZNWC) locations or within remediation zones).
Anticipated to be higher in concentration
in previously identified areas of high
metallic concentration.
SAA in proposed conservation Could be present in all areas not subject
zone (CZSRA) to searching to date (ie, not at grid
locations or within remediation zones).
AOC 3 - . . .
Anticipated to be higher in concentration
in previously identified areas of high
metallic concentration.
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Area of Description/ Location Comments
Concern
Lead impacted material — Remediation of south western track area
small arms range and not required based on laboratory
AOC 4 northern tracks (refer Section analysis.
9.5) (RZNRA, CASRA, RZNWC
and RZSWC)
Area of asbestos sheeting
AOCS5 fragments (refer Section 9.7)
(CZSRA)
PAH impact at TP599 (CZSRA) The Auditor notes that the lateral extent
AOC 6 and immediate source of impact has not
been determined.
Waste disposal pits (CZSRA) Excavation is considered necessary
AOC7 because of unknown contents and

contaminated water.

The Auditor agrees with the identified AOCs requiring remediation, considering the
comments made above in Table 11.2.

A Remediation Action Plan (RAP) is required to define the remedial requirements for

the site.
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12 CONTAMINATION MIGRATION POTENTIAL

The potential for off-site migration of munitions related contaminants is considered to
be very low. No trace explosives were detected in any soil or groundwater samples
from the site.

Minimal contaminant detections were made in soils and drainage sediments from
the general site areas. The potential for offsite migration of contamination in surface
water or groundwater from these areas is therefore very low. The potential for the
generation of dust in general areas of the site would also be very low due to the
heavy vegetation cover.

There were a limited number of detections exceeding human health guidelines in
known areas of contamination such as the unsealed tracks impacted by lead
particulate in the north of the site and the small arms range, asbestos impact area
and waste disposal pits in the south of the site. These areas have less vegetation
cover than general areas of the site. The potential for offsite migration of
contaminants in dust or surface water from these areas is currently considered to be
low to moderate. Remediation of these areas as proposed will remove the potential
for generation of contaminated dusts or surface water impacts.

There is evidence of only minor contamination of groundwater by heavy metals in
the vicinity of the small arms range. The majority of heavy metals exceedences
detected at the site are considered to be representative of background conditions
within the shale bedrock. The Auditor is satisfied that groundwater at the site is free
of levels of contamination that would negatively impact on the surrounding
environment.

The trench water displayed low levels of contamination due to leaching of
contaminants from the surrounding buried waste materials. The perched water
would be restricted to a small area in the vicinity of the waste pits, with a very low
potential for impact on the underlying groundwater.

In the Auditor’s opinion, there is no evidence of significant offsite migration of
contamination and little potential for future migration provided the proposed
remediation works are implemented.
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13 ASSESSMENT OF RISK

Based on assessment of results against relevant guidelines and consideration of the
overall investigation and proposed remediation, it is the Auditor’s opinion that:

13.1 Munitions

The risk of live UXO being encountered on site is very low. None has been
found to date during the course of extensive investigations.

There is a moderate risk of additional ‘unexpected’ inert grenade or mortar
impacts to be present in general areas of the site. These items are difficult to
locate due to the lack of fragmentation ‘signature’. While these practice items
do not present an explosive hazard, their discovery on site could be alarming to
any future workers or occupants. Further remediation works are therefore
required and are proposed by Golder (refer Section 11).

There is a higher risk of such ‘unexpected’ impacts to be present in areas of the
site that have not previously been accessed (refer Section 8.6).

The risk of live ball ammunition being encountered on site is very low. None has
been found to date during the course of extensive investigations.

Blank expended ammunition is present on site at an estimated 700 items/ha in
high intensity usage training areas and 250 items/ha in remaining areas of the
site. While presenting no explosive hazard, the discovery of expended blank
SAA could be alarming to site workers or occupants.

The proportional occurrence of live blank SAA has been estimated at between
2 and 10% however a lesser proportion than this has actually been found on
site. Live blank ammunition can cause injury, particularly eye damage, if
detonated through tampering.

Further remediation works are required and with respect to SAA and are
proposed by Golder (refer Section 11).

13.2 Soil and Groundwater

Low levels of soil contamination and physical waste materials including
asbestos have been identified in a number of areas of the site. Contamination
detections were expected in these areas and remedial action is proposed
(refer Section 11). Since the site is currently unoccupied and fenced, the risk
posed by these issues is low, however, the risk to human under the proposed
residential or conservation landuse would be high if remediation were not
undertaken.

There is considered to be a very low risk of undetected soil contamination
being present in general areas of the site outside of the known areas of
contamination.

Groundwater investigations have identified possible minor contamination by
heavy metals in the vicinity of the small arms range. The majority of heavy
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metals exceedences detected at the site are considered to be representative
of background conditions within the shale bedrock. The Auditor considers the
risk to human health, the proposed development or the surrounding
environment due to groundwater contamination is very low.

Perched water within the waste disposal trenches contains low levels of
contamination by copper, zinc, toluene and phenols. The perched water is
considered likely to be restricted to a small area in the vicinity of the waste pits
and is unlikely to influence deeper groundwater or the environment. However,
this water could pose a risk to human health if accessed by site occupants. This
could occur since the perched water occurs at a depth of around 0.5m BGL.
Remedial action for the waste disposal trenches is proposed (refer Section 11)
and should address this issue.
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14 COMPLIANCE WITH REGULATORY GUIDELINES AND DIRECTIONS

The Auditor has used guidelines currently approved by the EPA under section 105 of
the NSW Contaminated Land Management Act 1997.

The investigation was generally reported in accordance with the EPA (1997)
Guidelines for Consultants Reporting on Contaminated Sites. The checklist included
in that document has been completed and is kept on file. The EPA’s Checkilist for
Site Auditors using the EPA Guidelines for the NSW Site Auditor Scheme 1998
(December 1999) has also been completed and is kept on file.

The regulatory approvals and licences obtained for works at the site included:

Section 91 License from Department of Industry, Planning and Natural
Resources (DIPNR). This did not permit disturbing vegetation within Class 1 and
2 areas (Threatened Species/ Community Classification) due to the presence of
Cumberland Woodland threatened species.

Golder (2005) does not state whether well licences were obtained from DIPNR.
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15 CONCLUSIONS AND RECOMMENDATIONS

Golder considers that “The use of the site for residential and conservation land uses is
considered acceptable subject to the implementation of the recommendations
made below with respect to the AOC’s listed above, and the limitations discussed in
this report”.

The Auditor considers that the investigations documented in Milsearch and Golder’s
reports have been adequate to identify the major contamination issues at the site for
the purposes of remediation planning. Golder has identified seven AOC’s requiring
remedial action and the Auditor concurs with these items, with comments as noted
in Section 11.2. Preparation of a RAP is now required to address these items.
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ATTACHMENTS

ATTACHMENT 1: Site Location

ATTACHMENT 2: Site Layout and Key Features
ATTACHMENT 3: Groundwater Contours
ATTACHMENT 4: Investigation Locations

ATTACHMENT 5: Proposed Remediation Areas

Z:\Projects\Landcom\Landcom_Inglebum#163\Audit Reports\interim Advice#3_Sept05.doc ENVIRON



LANDCOM PROJECT 12619 - REMEDIATION ACTION PLAN

APPENDIX C

Draft Interim Advice #4 (Environ 2005b)

4 Golder
L7 Associates

9 September 2010
Report No. 107623047-001-R-Rev1 67



ENVIRON

21 October 2005 Ref: 31-0163

Landcom

c/o APP Corporation Pty Ltd
Level 1, 53 Berry Street

North Sydney NSW 2060

Attn: Scott Johnston

Dear Scott,

Interim Advice #4 — Zouch Road, Edmondson Park, NSW
Draft Remediation Action Plan

1 INTRODUCTION

A site contamination audit is being conducted for Landcom relating to property at
Zouch Road, Edmondson Park, formerly occupied by the Department of Defence.

The audit is being conducted ultimately to provide an independent review of whether
the land is suitable for any specified use or range of uses by an EPA Accredited Auditor
i.e. an Audit under Section 47 (1) (b) (iia) of the NSW Contaminated Land Management
Act 1997 (the CLM Act).

The Audit is being conducted in stages, with initial investigations conducted by Milsearch
Pty Ltd (2000 to 2003) focusing on the military history of the site-and the potential for
contamination by munitions. Parsons Brinkerhoff Australia Pty Ltd (2004) then prepared a
Sampling, Analysis and Quality Plan for Detailed 'Site Assessment, which covered
munitions issues as well as soil and-groundwater contamination issues. Golder Associates
Pty Ltd (2005) undertook Detailed Contamination\Site Investigation of the site and
recently completed aDraft Remediation Actian Plan (RAP) for the site. The munitions
aspects of the mare recent assessment were conducted by BACTEC SE Asia Pty Ltd
(BACTEC).

Advice has previously been provided by the Auditor throughout the audit, as follows:
Stage 1 - Initial|/Advice, 7 February 2003;
Interim Advice #2/8 July 2003;

Various comments on the Sampling Analysis and Quality Plan, 21 April to 19 May
2004; and

Interim Advice #3, 8 September 2005.

Consistent with Department of Environment and Conservation (DEC and formerly EPA)
requirements for staged “sign off” of sites that are the subject of progressive assessment,
remediation and validation, | am required to advise that:

This opinion letter does not constitute a Site Audit Report or Site Audit

PO Box 560, North Sydney, NSW 2060 e Tel +61 2 9954 8100 e Fax +61 2 9954 8150 ¢ www.environcorp.com
ENVIRON Australia Pty Ltd (ACN 095 437 442; ABN 49 095 437 442)
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Statement.

At the completion of the remediation and validation | will provide a Site Audit
Statement and supporting documentation that will conclude as to the
suitability of the site for its intended purposes.

This interim advice will be documented in the final Site Audit Report.

The scope of work completed for this Interim Advice since the completion of the previous
Interim Advice (#3) includes:

Review of the following reports:

Draft Report “Remediation Action Plan, Landcom Project No: 12619,
Zouch Road, Edmondson Park, NSW”. By Golder Associates Pty Ltd
(Golder). Date October 2005.

Discussions with the Client (Landcom) and Consultant (Golder) who prepared
the RAP.

This Interim Advice provides a review of the RAP and associated issues only. The
reader is referred to previous Interim Advice from the Auditor regarding the site
background information and a detailed review of investigations.

2 PROPOSED DEVELOPMENT

Details of the proposed development for the site have changed slightly since the
previous Interim Advice (#3). According to the RAP (Golder, 2005), key features of the
proposed development include:

A proposed rail line transecting the site from the south-east|corner to north west
corner of the site;

Approximately 38 ha of Conservation Zone) riparian protection park south of
the proposed rail alignment;

Approximately 47haof development including elements of a town centre and
residential districts in the northerny and south western parts of the site; and

Approximately 8 ha|of residential zone/with limited development and clearing
of vegetation|in the north western\corner of the site (known as 1G Land).

Golder (2005) note that the /proposed location of the rail alignment could change
during the development planning stages, however, it would only move toward the
north and not encroachon the proposed open space area. If this occurred, the
proposed remediation for the affected area would be conservative since it would
be based on remediation criteria for a more conservative land use (residential) than
that required for open space land use.
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3 EVALUATION OF REMEDIATION
3.1 Remediation Already Completed

Remediation of seven areas has already been undertaken with respect to munitions, as
detailed in the previous Interim Advice (#3). Based on the works undertaken, BACTEC
provided certification that the seven remediation areas are free of Unexploded
Ordnance (UXO).

During the course of all munitions investigations, all Small Arms Ammunition (SAA)/
weapons fragments were collected and documented. Golder reported that all of the
collected training ordnance such as 81mm mortars and anti tank mines were disposed
offsite by Department of Defence personnel. Remaining items such as SAA and grenade
base plugs were stockpiled on site for later disposal.

3.2 Remediation Strategy and Methodology

Golder has identified a number of areas at the site requiring remediation, defined as
“Areas of Concern” (AOC). These areas, the Consultant’s preferred remediation method
for each area and the Auditor’s Comments are summarised by the Auditor in Table 3.1.

The preferred remediation approach is considered by the Auditor to be appropriate.
Comments and recommendations are noted in Table 3.1.

Golder divided the site into four areas for the detailed site assessment. The following
codes have been used by the Auditor in Table 3.1.

Residential zone north of rail alignment (RZNRA);
Residential zone south west corner (RZSWC);
Residential zone north west corner — 1G land (RZNWC); and
Conservation zone south of rail alignmeént (CZSRA).
The following key issues are noted with respect to the preferred remedial options:

All proposed remediation works require nitial preparation of technical
specifications;

A Site Management Plan (SMP) will be required for some areas.
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3.3 Evaluation of Remedial Action Plan

The Auditor has assessed the RAP by comparison with the checklist included in EPA
(1997) Guidelines for Consultants Reporting on Contaminated Sites. The RAP was
found to address the required information for most items, as detailed in Table 3.2,

below.

Table 3.2 - Evaluation of Remedial Action Plan.

Remedial Action Plan

Comments

Remedial Goals

Complete remediation and validation works such that the
land is rendered suitable for the proposed residential and
open space (conservation) land uses.

Verify that there are no unacceptable off-site impacts at
the site during or following remediation.

Ensure that the remediation works are conducted safely
so as to protect on-site workers, and the public.

In the Auditor’s opinion, these goals are considered
appropriate.

Discussion of the extent
of remediation
required.

Remediation required for each area was discussed within the
RAP (See Section 3.2 above)

Remedial Options

AOC 1:

Collection and off-site disposal
Stockpiles:

Excavation and off-site disposal
Use as backfill

AOC 2/3, blackberry infestations:
Zero tolerance - 100% removal
Visual clearance

AOC 4/5:

Re-engineer and construct sealinglayer
Excavationand offtsite disposal
AOC/6:

Qn-site treatment

Excayvation and off-site disposal
AQC|7:

Cap [and cover in situ

Excavation and/relocation to engineered capped area
Excavation 'and off-site disposal

Selected Preferred
Option

The preferred options were discussed within the RAP (refer
Section 3.2 above)

Rationale

The decision-making rationale was based on technical
feasibility, environmental impact, relative cost benefit and
ongoing maintenance requirements.
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Remedial Action Plan Comments

Proposed Validation AOC 1:

Testing None proposed.
AOC 2 and 2a:

10% repeat check for UXO/ SAA in 100% clearance areas
AOC 3:

None proposed.

AOC 4/5:

Validation of “effectiveness” of capping is proposed but the
methodology is not clear.

The required chemical quality of the capping layer is not clear.
More information regarding the required quality, proposed
analytes and frequency is required.

AOC 6, 7, Waste Disposal West, SP6:

Validation of soil remaining on site from excavation area.
Analytes and sample density are not specified.

Groundwater:

Sampling of groundwater before and after remediation.
Analytes as per the detailed site investigation.

Interim Site
Management Plan
(before remediation)

No measures discussed in the RAP. Site is currently fenced and
unoccupied.

Site Management Plan
(operation phase)
including stormwater,
soil, noise, dust, odour
and OH&S

The need for health and safety and environmental controls
during the remediation works is identified. Golder states that the
implementation of these will be the responsibility of the Site
Contractor and Project Manager.

The RAP states that the following planswill need to be prepared:
Soil and Erosion Management Plan (SEMP)
Site Management Plan|(SMP)
Construction Management Plan (CMP)
Contraetor Site Specific Health/and $afety Plans (SSHSP)

Contingency Plan if
Selected Remedial
Strategy Fails

None-specifically discussed, not likely to fail since proven
methodologies.

Contingency Plans|to
Respond to site
Incidents. Site
Management Plan| for
the Operation Phase.

Emergency response measures are to be detailed in Site
Specific Health and/Safety-Plans.

Remediation Schedule

Indicative project duration was given as eight months
commencing November 2005.

Hours of Operation

Hours of Operation are not provided.

Licence and Approvals

Discussed in the RAP, refer Section 6 of Interim Advice

Contacts/Community
Relations

No measures discussed in the RAP.

Staged Progress
Reporting

No measures discussed in the RAP.
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Remedial Action Plan Comments
Long term site A Site Management Plan (SMP) will be required for AOC 2a, 3, 4
management plan and 5. Golder states that the implementation of this will be the

responsibility of the future landowners (private landowners for
AQOC 2a; DEC for AOC 3, 4 and 5).

An outline of the required contents of the SMP is provided in the
RAP. Itis stated that input in preparing the SMP will be required
from a suitably qualified environmental consultant.

For AOC 2a/ 3, the RAP notes that the SMP should include
contingency measures for the instance where UXO/ SAA are
encountered.

Specific management requirements identified for AOC 4/ 5
include:

Maintain integrity of sealing layer
Erection of notices

No planting of deep rooting plants
No installation of site services
Avoid erection of structures

Notation via planning instrument

Of the items excluded, the ones considered significant and warranting addressing at this
stage are:

More detailed specification of validation sample methodologies, analytes and
frequencies.

The RAP does not consistently refer to remedial action related to UXO/ SAA.
Some sections discuss SAA only, however, it is understood thattemedial works
proposed for both UXO and SAA are the same.

Figures included with the RAP do not appear tobe the most up-to-date and do
not show the most recent proposed land-uses (RZNWC).

3.4 Conclusion

Overall, it is considered that the'remediation/approach recommended by Golder is
appropriate. Section 3.2-and 3.3 inClude recommendations for changes to the RAP.
Contamination issues raised within the previous Interim /Advice letters have been
addressed by the RAP. (Of critical importance will be thesuccessful implementation of
SMPs for ongoing site managementin certain areas of the site.

4 CONTAMINATION MIGRATION POTENTIAL

In the long term, remedial works would further reduce the low potential for offsite
migration discussed in the previous Interim Advice (#3). In the short-term, however, there
would be a higher potential for off-site migration due to high activity levels and
disturbance of the site during remediation works. As such, an EMP is required to control
environment impacts during the remediation works. This is already identified as a
requirement in the RAP.
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5 ASSESSMENT OF RISK

Based on assessment of results against relevant guidelines and consideration of the
overall investigation and proposed remediation, the Auditor provides the following
assessment of risk.

5.1 Munitions
The following are identified as the risks associated with the site in its current state:

The risk of live UXO being encountered on site is very low. None has been
found to date during the course of extensive investigations.

The risk of live ball ammunition being encountered on site is very low. There has
been no known usage at the site and none has been found to date during the
course of extensive investigations. According to Golder (RAP, Section 9.7.3), it is
possible that former land owners, community members or off duty soldiers with
access to the site may have used live rounds over the sites history.

There is a moderate risk of additional ‘unexpected’ inert grenade or mortar
impacts to be present in general areas of the site. These items are difficult to
locate due to the lack of fragmentation ‘signature’. While these practice items
do not present an explosive hazard, their discovery on site could be alarming to
any future workers or occupants. There is a higher risk of such ‘unexpected’
impacts to be present in areas of the site that have not previously been
accessed.

Blank expended ammunition is present on site at an estimated 700 items/ha in
high intensity usage training areas and 250 items/ha in remaining areas of the
site. While presenting no explosive hazard, the discovery of expended blank
SAA could be alarming to site workers or occupants.

The proportional occurrence of live blank SAA has been estimated at between
2 and 10% however a lesser proportion than this hasactually been found on
site. Live blank ammunition can caus€ injury, particularly eye damage, if
detonated through tampering.

The proposed 100% UXO/ SAA search in the proposed residential areas and grassed
areas of the proposed-1G residential lands (AOC 2 and 2a) will reduce the likelihood of
encountering the above items to minimal levels, and will reduce the associated risks to
minimal levels.

The proposed visual|clearance for UXO/ SAAIN the protected vegetation areas of the
proposed 1G residential lands and|the proposed conservation zone (AOC 2a and 3) will
reduce the likelihood of- €encountering the above items to low levels, and will reduce the
associated risks to low levels. Implementation of site management controls via a SMP is
required for these areas to reduce the associated risks to minimal levels.

5.2 Soil and Groundwater

Remediation action is proposed to address the identified low levels of soll
contamination and physical waste materials including asbestos in a number of
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areas of the site where contamination detections were largely expected. The
proposed remediation works will reduce the associated risks to human health
and the environment under the proposed residential or conservation land use
to minimal levels.

There is considered to be a very low risk of undetected soil contamination
being present in general areas of the site outside of the known areas of
contamination.

Groundwater investigations have identified possible minor contamination by
heavy metals in the vicinity of the small arms firing range. The majority of heavy
metals exceedances detected at the site are considered to be representative
of background conditions within the shale bedrock. The Auditor considers the
risk to human health or the surrounding environment due to groundwater
contamination is currently very low and would be reduced further by the
proposed remediation measures.

6 COMPLIANCE WITH REGULATORY GUIDELINES AND DIRECTIONS

The Auditor has used guidelines currently approved by the EPA under section 105 of the
NSW Contaminated Land Management Act 1997.

As discussed in Section 3, the RAP is generally in accordance with the EPA (1997)
Guidelines for Consultants Reporting on Contaminated Sites.

The regulatory approvals and licences relevant to the proposed remediation are as
follows:

Section 91 Licence from Department of Industry, Planning and Natural
Resources (DIPNR) is required for vegetation clearance [aspects-of remediation.

State Environmental Planning Policy 55 (SEPP 55). Remediation is assessed by
Golder to be Category 2.

Handling and disposal of any ACM in accordance with requirements of
WorkCover NSW.

Offsite disposal of soil/ waste in accordance\with EPA (1999) Environmental
Guidelines: Assessment, Classification and Management of Liquid and Non
Liquid Waste.

An appropriately licensed landfill should be selected and the material tracked
from the site to the landfill.

Notation of SMP requirements will be required, for example, on the property title
under Section 149(5) of the Environmental Planning and Assessment Act 1979.
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7 CONCLUSIONS AND RECOMMENDATIONS

Golder has prepared a Remediation Action Plan outlining works required to make the
site suitable for the proposed residential and conservation land uses. Seven primary
Areas of Concern (AOC) requiring remediation are identified, as well as action relating to
stockpiles on site and areas not previously assessed due to the presence of blackberry
infestations. Prior to commencement of remediation, preparation of technical
specifications and plans controlling the remedial works is required. Preparation of a Site
Management Plan is also required for the ongoing management of certain areas of the
site.

The Auditor has assessed the RAP by comparison with the checklist included in EPA (1997)
Guidelines for Consultants Reporting on Contaminated Sites. The RAP was found to
address the required information for most items. The Auditor has also assessed the
proposed remedial action for each issue for its suitability. Comments relating to the
adequacy of the RAP and the proposed remedial action are provided in Sections 3.2
and 3.3 of this Interim Advice. Recommendations are made in those sections.

The Auditor is satisfied that the proposed remediation described in the RAP will be able to
make the site suitable for the proposed residential and conservation land uses. Of critical
importance will be the successful implementation of SMPs for ongoing site management
in certain areas of the site.

* * x

Please do not hesitate to contact the undersigned or Rowena Salmon if you have any
guestions or comments regarding the above.

Yours faithfully,
ENVIRON Australia Pty Ltd

Graeme Nyland
EPA Accredited Site Auditor9808
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Sample ID Depth (m) Sample Date Sample Matrix Zone Metals . PAHS Asbestos
Copper Lead Zinc Benzo[a] pyrene Total PAHs
Provisional Phytotoxicity Criteria 100 600 200 - - -
Residential with Accessible Soils Criteria - NEHF A 1000 300 7000 1 20 -
Parks and Open Space Criteria - NEHF E 2000 600 14000 2 40 -
TP642/2 0.1-03 21/02/2005 Fill CZSRA - 620 - - - -
TP645/2 0.1-03 21/02/2005 Fill CZSRA - 380 - - - -
TP646/1 0.0-0.1 21/02/2005 Fill CZSRA - 1578 - - - -
TP691/4 25-27 22/02/2005 Fill CZSRA 410 1187 - - - -
TP692/1 0.0-0.2 22/02/2005 Fill CZSRA - 320 - - - -
TP693/1 0.0-0.2 22/02/2005 Fill CZSRA - 1283 - - - -
TP713/3 0.3-05 21/02/2005 Natural CZSRA - 760 - - - -
TP723/1 0.0-0.1 22/02/2005 Fill CZSRA 140 440 910 - - -
TP736/1 0.0-0.1 21/02/2005 Natural CZSRA - 580 - - - -
TP599/1 0.0-0.1 22/02/2005 Fill CZSRA - - - 56 43 -
TP723/4 - - Board CZSRA - - - - - Chrysotile Asbestos Detected
HA AS1/1 - - Board CZSRA - - - - - Chrysotile& Amosite Asbestos Detected
HA AS11/1 - - Board CZSRA - - - - - Chrysotile Asbestos Detected
HA AS2/1 - - Board CZSRA - - - - - Chrysotile& Amosite Asbestos Detected
HA AS3/1 - - Board CZSRA - - - - - Chrysotile& Amosite Asbestos Detected
HA AS3/2 0.0-0.1 - Fill CZSRA - - - - - Chrysotile Asbestos Detected
HA As4/1 - - Board CZSRA - - - - - Chrysotile Asbestos Detected
HA AS5/1 - - Board CZSRA - - - - - Chrysotile Asbestos Detected
HA AS5/2 0.0-0.1 - Fill CZSRA - - - - - Chrysotile Asbestos Detected
HA AS6/1 - - Board CZSRA - - - - - Chrysotile& Amosite Asbestos Detected
HA AS8/1 - - Board CZSRA - - - - - Chrysotile Asbestos Detected
HA140/1 0.0-0.1 2/02/2005 Natural RZNRA - - 470 - - -
TP469/1 0.0-0.15 23/02/2005 Natural RZNRA - - 720 - - -
TP471/2 0.1-03 23/02/2005 Natural RZNRA - - 810 - - -
TPSP6/1 0.0-0.2 - Fill RZNRA - - - - - Chrysotile Asbestos Detected
Notes:

Al results are expressed as mg/kg (dry weight) unless otherwise specified
PAHSs: Polycyclic aromatic hydrocarbons
CZSRA: Conservation Zone South of Rail Alignment

RZNRA: Proposed Residential Zone North of Rail Alignment TABLE 1

- denotes not applicable or no criteria available Summary of Exceedences - Soil
Figures in bold exceed the Provisional Phytotoxicity Criteria Lancom

Figures in bold italics exceed the Residential with Accessible Soils Criteria - NEHF A 107623047

Figures in bold italics and underlined. exceed the Parks and Open Space Criteria - NEHF E DS, Zouch Road, Edmondson Park

= Result are for total chromium (111 and V1), guidelines are for chromium VI only
~The majority of the soil samples analysed in 2005 exceeded the Provisional Phytotoxicity Criteria for chromium (111
and V1) of 1 mg/kg. These excedences have not been presented as it is considered unlikley that concentrations of Cr
11 and Cr1V at significant levels given historical land use.

Data sourced from: Golder (2005) Detailed Contamination Site Investigation, Landcom Project No: 12619, Zouch
Road, Edmondson Park NSW (dated August 2005, Ref: 04623119/12)
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Sample ID Sample Date Sample Matrix Zone Arsenic Chromium* Copper Lead Nickel Zinc
Threshold Concentrations for Groundwater 0.024 0.0033 0.0014 0.0034 0.011 0.008
BH558 24/02/2005 Water CZSRA - 0.007 - - 0.016 -
BH608 24/02/2005 Water CZSRA - 0.012 0.004 0.005 - 0.021
BH675 24/02/2005 Water CZSRA - 0.008 - 0.012 0.022 -
Trench2 1/03/2005 Water CZSRA - - 0.002 - - 0.021
Trench3 1/03/2005 Water CZSRA - - 0.003 - - 0.041
BH521 24/02/2005 Water RRZW - 0.007 0.002 0.006 - -
BH2 24/02/2005 Water RZNRA 0.12 0.008 - 0.004 - -
BH291 24/02/2005 Water RZNRA - 0.011 0.003 0.01 - -
BH640 24/02/2005 Water RZNRA - 0.008 - 0.005 0.019 -
Notes:
All results are expressed as mg/L unless otherwise specified
CZSRA: Conservation Zone South of Rail Alignment TABLE 2
RZNRA: Proposed Residential Zone North of Rail Alignment Summary of Exceedences - Groundwater
RRZW: Proposed Rural/Residential Zone West Lancom
- denotes not analysed, not applicable or no criteria available 107623047

Figures in bold exceed the Threshold Concentrations for Groundwater

* Result are for total chromium (111 and V1), guidelines are for Chromium V1 only

Data sourced from: Golder (2005) Detailed Contamination Site Investigation, Landcom
Project No: 12619, Zouch Road, Edmondson Park NSW (dated August 2005, Ref:

04623119/12)

J:\env\2010\107623047_Landcom_Edmondson Park\Correspondence Out\

Summary of exceedences

Golder Associates

Dsl, Zouch Road, Edmondson Park

Prepared by: ERD Date: 25/8/2010
Checked by: PWR Date 26/8/201C





