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Product Recovery Features - Oil Thickness

RAP 2 - Product in Pits
Date of Monitoring [ wvMi [ wm2 | WmM3 | wWm4 [ WM5 [ WM | WMm7 wms WM9 WM10 WM11 WM12 WM13 WM14 | WM15 | WM16 | WM17 | WM18 | Railhead Trench
Product | oc | AM
25 February 2010 Dip ——-x-—————————--m-
Product AM
04 March 2010 Dip | 11 [ 09 | 1 | 18 | o8 [ 23 [ | 28 | 1 ]| 19 | 32 [ 32 | 12 [ 15 |
Product AM
12 March 2010 Dip | 12 [ 08 | | o9 [ 23 [ [ 3 | o6 | 18 [ 32 [ 34 [ 14 | 11
Product SS RW
18 March 2010 Dip 0.88 0.49 | oo1 [ 218 [ | 262 | 084 | 216 [ 367 [ 323 | 231 | 174
Product [ oc [ oc | AM
24 March 2010 Dip | 06 [ 04 [ 07 | _-E___-E___
Product AM
31 March 2010 Dip -x-————————m—
Product AM
07 April 2010 Dip -x-—-z--m
Product AM
14 April 2010 op | 12 [ 06 | o8 | | 14 [ 12 | 18 | [ 21 [ o6 [ 24 [ 32 [ 34 | o7 | 11 |
Product AM
20 April 2010 op [ 11 [ 06 | 13 | | w7 [ o7 | 19 | [ 22 [ o8 [ 19 [ 31 [ 34 | 14 | 11 |
Product [ ss | [ ss | AM
26 Apri 2010 bp | 13 | o6 | 11 | 1o | 22 | 2 | 12 | 26 | | 24 | o5 | 22 | s | 36 | 18 | 15 |
Product s ] —ss ] RW
05 May 2010 op [ 13 [ o6 [ 14 [ 18 [ 22 | 2 | 12 [ 2 [ [ 23 | o5 | 2 [ 32 [ 35 | 18 [ 14 |
Product | ss | AM
12 May 2010 Dip | 14 [ o7 [ 15 | 2 | 22 | 23 | 17 | DRy [ | DRY | 09 | 22 | 35 [ 32 | 24 | 22 |
Product s s ] A
19 May 2010 op [ 14 [ 11 | 16 [ 21 [ 24 ] 23 [ 18 | OorRv [ [ DRy | 08 [ 23 [ [ 36 | 33 |
Product installed 21/07/2010 AM
14 July 2010 Dp | 22 | 221 | DRY [ DRy [ 395 | 245 | 278 | ORY | [ DRy | 234 | 21 | DRY [ DRY | DRY [ DRY | [
Product installed 21/07/2010 RW
18 August 2010 Dp | 19 | 168 | 194 [ 274 [ 204 | 263 | 187 | 282 [ [ DRy | 277 | 245 | 311 [ 458 | 282 [ 292 |
Product I A
07 September 2010 Dip | 14 [ o042 [ 13 | 18 | 192 ] 172 | o9 [ 17 [ | 23 | 05 ]| 19 | 34 [ 27 | 04 | 17 [ 24 | 18 |
Product AM
19 October 2010 op [ 11 | 12 | 13 [ 18 [ 22 | 2 | 13 [ 21 [ [ 25 | o5 [ 24 [ 34 [ 32 [ 12 | 18 [ 24 | 21 |
Product REMOVED RW.
23 November 2010 Dip __________________ Installed
Product oC! AM
24 January 2011 Dip —m————————
Product oc RW
17 February 2011 Dp | 09 ]| 06 [ 09 13 | 17 [ 11 [ o9 | 15 | ] [ ] o2 | 31 | o8 038
Product Ss Ss SS Ss Ss ocC
11 March 2011 Dp | 094 | 058 [ 096 142 0815 REMOVED 287 061 ST All mbgl
Product SS Ss SS SS Ss ocC
| 27 April 2011 Dip 1.28 0.84 1.42 2.11 2 1.78 1.03 2.2 REMOVED DRY 12 2.01 DRY 35 2.63 1.89 3.16 3.23 ST All mbgl
Product [ ] oC JKF.
29 November 2011 Dip
Product oc JKF
04 January 2012 Dip
Product | oC JKF.
26 January 2012 Dip 15 1.38 1.49 2 1.95 1.5 1.46 2.06 REMOVED 3 1.6 2.93 3.49 1.34 1.45 2.64 32 2.41
Product
| Dip
Product
| Dip
Product
Dip
[top 0.74 0.4 0.8 13 . 0.5 .8 2.6 0.3 1.9 3.1 2. 0. 1.6 1.6 1.6
Productiand®  [hottom 0.9 11 14 21 ; 18 2 26 1 216 34 3. L 174 174 174
to) 0.6 0.8 0.7 1.52 .4 0.7 7 17 0.5 2 3.1 14 0. 0.5 0.5 0.5
\Water range bottom 14 14 16 2 } 12 6 3 0.9 9 367 323 3. 29 29 29
Strata where product evident in gw during MG GD MG GD MG MG MG MG GD GD 5D GD GD GD GD GD GD
monitoring GD GD? GD? GD? GD? N/a N/a
Strata where product evident from logs GD GD GD GD GD MG
from pits MP201-512 GD

WM - Western Margin Key

Product Thickness 2
Product Sheen PS
No Free Product 0
Ochre oc
Slight sheen Ss



Appendix B — Borehole Monitoring Data

Western Margin Report FINAL for Monitor.docx
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Exploratory Holes with Historical Evidence of Free Product

Exploratory Holes Currently with Evidence of Free Product

Free Product (Recoverable) |Sheen/Droplets Groundwater RTC Failiure
RHRW024B WM2 WM2
WM3 WM13
WM7 WM15
WM13 WSMWO003
WM14 WSMWO005
WM15 WSMWO006
RHRWO002
RHRWO003
RHRWO008
RHRWO009
RHRWO011
RHRWO013B
RHRWO035
WSMWO005

Free Product (Recoverable) Sheen/Droplets
MP208 RHRWO024
WSTP069 RHRWO006
MP403 MSMW113D1
MSTP221 WSMWO047
RHRWOO06A MP207
RHRWO006B MP209
RHRWOO7A MSMW49D
RHRWO007B WSTPO067
RHRWO009 MSMW098D
RHRWO010 MSTP183
RHRWO011 RHRWO044
RHRWO012 WSMWO083
RHRWO013 MP401
RHRWO13A WSTP047
RHRWO013B WSTP089
RHRWO014 MP506
RHRWO014A MSTP260
RHRWO014B RHRWO001C
RHRWO015A RHRWO002
RHRWO015B RHRWO003
RHRWO016 RHRWO008
RHRWO028 RHRWO040
RHRWO029 RHRWO041
RHRWO035 RHRWO044
RHRWO042 RHRWO046
RHRWO043 RHRWO047
RHRWO045 RHRWO048A
WSMWO005 RHRWO048B
WSTP071 RHRWO049
WSTP102 RHRWO049d
MSMWO099s RHRWO049s
MSMW105d WSMWO006
MSMW109s WSTP010
MSMW109d MSMW49S
MSMW119 MSMW49D
MSMW119 MSMW122D
WSMWO005 WSMWO002
WSMWO005
WSMWO006
WSMWO006

WSMWO006




Appendix C — URS Exploratory Hole Logs

Western Margin Report FINAL for Monitor.docx
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1. All measurements in m below ground level

(mbgl)

K] i — *

Undisturbed Sample

L
zZ
w o gl- %: E =5 BOREHOLE NUMBER: MSMW?216S PAGE 10f1
:9”% P o = g % 8 START DATE: 01/4/99 DRILLING METHOD: CABLE PERCUSSION
& E o < 2 % T 5' FINISH DATE: 01/4/99 BOREHOLE DIAMETER: 200 mm
L ~ 1D
8 % g %— BI 8 LrIJJ I('IDJ DRILLER: cP2 SCREEN TYPE & DIAMETER: N/A
O % @ O LOGGED BY: peiac APPRD BY: SCREEN SLOT SIZE: N/A
DESCRIPTION COMMENTS
0 JZZI Coarse GRAVEL (ballast) (MADE GROUND) No odour 0
7 Loose black ASH (MADE GROUND) No odour _
*0.0 1.0 7 1.0
. Soft orange-brown sandy CLAY with frequent fine to coarse Strong _:
. gravel (MADE GROUND) hydrocarbon .
*0.0 20 7 Black ASH (MADE GROUND) odour at 1.85m 2.0
*0.0 3.0 3.0
*0.0 4 =
4.0 Borehole terminated at 3.85 mbgl on refusal 4.0 1
5.0 5.0
6.0 6.0
7.0 7.0
*6.1 . ]
8.0 -] 8.0 ]
9.0 —: 9.0 —:
10 10 -
LOCATION / NOTES: LEGEND BOREHOLE LOG
] Disturbed Sample Job Title

SOIL & GROUNDWATER INVESTIGATION

Location
Headspace Analysis | LLANDARCY REFINERY
Down Borehole Analysis Client BP LLANDARCY LTD
Groundwater Table App'd \ DRAFT

Perched Water Table Ref. CR/IMC/BRS DAMES & MOORE

Date MAY 99

Job No._39991-004-401




L
Z | 1
w© %- %: I|-I_J =1 BOREHOLE NUMBER: MSMW?216D PAGE 10f2
|_
:9' Q P o = g % 8 START DATE: 06/4/99 DRILLING METHOD: ROTARY AIR FLUSH
W e T <3 |2 & |3 |FINISHDATE: o649 BOREHOLE DIAMETER: 165/115 mm
(] e -] L
& & — %‘ o |2 & | & [DRILLER: R1 SCREEN TYPE & DIAMETER: 50 mm ID UPVC
N
o % O LOGGED BY:pB APPR'D BY: SCREEN SLOT SIZE: 0.5 mm
DESCRIPTION COMMENTS
0 JZZI Coarse GRAVEL (ballast) (MADE GROUND) No odour 0
7 Loose black ASH (MADE GROUND) No odour _
1.0 7 10
] Soft orange-brown sandy CLAY with frequent fine to coarse - e
B<d gravel (MADE GROUND) rong .
_l ydrocarbon ]
2.0 7 Black ASH (MADE GROUND) odourat1.85m (2.0
3.0 3.0
4.0 —: Strong 4.0 —:
i hydrocarbon -
7 odour 7]
5.0 5.0
6.0 6.0
_ i ROCKHEAD: Hard light grey crystalline SANDSTONE =
oo oo (BEDROCK) x
7.0 7.0
8.0 8.0 -
oo oo 9.0 9.0 ]
° °° 10 10 1

LOCATION / NOTES:

1. All measurements in m below ground level
(mbgl)

2. Rotary with ODEX throughout

K
i

K] 4 —*

LEGEND

BOREHOLE LOG

Disturbed Sample Job Title
Undisturbed Sample

SOIL & GROUNDWATER INVESTIGATION

LLANDARCY REFINERY

BP LLANDARCY LTD

Location
Headspace Analysis :
Down Borehole Analysis Client
Groundwater Table App'd \ DRAFT
Perched Water Table Ref.  CR/MC/BRS
Date MAY 99

Job No.

39991-004-401

DC M
DAMES & MOORE




1. All measurements in m below ground level

(mbgl)

2. Rotary with ODEX throughout

K] 4 —*

Disturbed Sample
Undisturbed Sample
Headspace Analysis
Down Borehole Analysis
Groundwater Table
Perched Water Table

SOIL & GROUNDWATER INVESTIGATION

L
Z
e g'. o E — |, [BOREHOLE NUMBER: MSMW216D PAGE 1of 2
_I_glg P o = g % 8 START DATE: 06/4/99 DRILLING METHOD: ROTARY AIR FLUSH
W e o <3 |2 & |3 |FINISHDATE: o649 BOREHOLE DIAMETER: 165/115 mm
Ly ~—
8% 2 |2 5 é & | & [DRILLER: Rt SCREEN TYPE & DIAMETER: 50 mm ID UPVC
O % @ O LOGGED BY:pB  APPR'D BY: SCREEN SLOT SIZE: 0.5mm
DESCRIPTION COMMENTS
0 000 10 _: Hard light grey crystalline SANDSTONE (BEDROCK) No odour 10 .
<>0<> 00000 11 11 _:
<>o<> 00000 12 12 _:
ooo ooooo . Water at 12.5m E
oo B Y| after 20 mins ]
13 13
14 14 _:
15 _: 15 _:
16 16
17 17
18 18
19 19
20 o0 1
LOCATION / NOTES: LEGEND BOREHOLE LOG
E| Job Title

Location LLANDARCY REFINERY

Client BP LLANDARCY LTD

App'd | DRAFT e

Ref. CR/MC/BRS DAMES & MOORE
Date MAY 99

Job No.

39991-004-401




w
- o
5 & |e |& BOREHOLE NUMBER: MSMW122S PAGE 1 of 1
o [ = =] =l >
% 9 = o = ‘;‘ = 8 START DATE: 16/3/99 DRILLING METHOD: CABLE PERCUSSION
wx & N £g3 (8 £ | © |FINISH DATE: 16/3/99 BOREHOLE DIAMETER: 150 mm
~ |3
22 2 g 5 [2| & |E|oRILER: cPr SCREEN TYPE & DIAMETER: N/A
O = - o LOGGED BY: sc APPRD BY: SCREEN SLOT SIZE; N/A
DESCRIPTION COMMENTS
7 MSMW 122 _— Medium dense grey-brown gravelly SILT with some clinker | No odour 9]
0.2m - and ballast (MADE GROUND) .
*0.0 —] ]
. Very faint 7]
*0.0 1.0 hydrocarbon 1.0 7
; Soft orange-brown gravelly and silty CLAY (MADE o??ug. Damp 3
0.0 GROUND) At l.om 7
Soft brown slightly gravelly silty LAY (MADE GROUND) E’é’ ? S"ﬁ;“ ]
. 2.0 Foxy becoming very soft at 1.6m with some black streaking and z rorca an 5 ]
B : ;ngrequent cobbles. Concrete at 1.7m Qo e
§;§ Loose brown gravelly SILT with some clay m(:ﬂgtr:zt:aon 1
o X *Hg x5, becoming grey at 2.1m with frequent cobbles s S —
2 ] Soft dark grey gravelly SILT with some sand and occasional ]
3.0 cobbles 3.0
] Sandstone fragments at 2.6m E
4.0 3 4.0
5.0 5.0
6.0 7 6.0 -
7.0 7.0
8.0 8.0
9.0 7 9.0 ]
10 e
LOCATION / NOTES: LEGEND BOREHOLE LOG
Disturbed Sample Job Title
1. All measurements in m below ground level % - P ' SOIL & GROUNDWATER INVESTIGATION
gl nesubed SamP Locaton LLANDARCY REFINERY
* Headspace Analysis .
'f" Down Borehole Analysis Sl BP LLANDARCY LTD
¥ Groundwater Table App'd DRAFT 50
M
Y Perched Water Table ~ |Ref.  CR/MC/BRS -
. e Q DAMES & MOORE
Job No. 39991-004-401] HT




L
Z I id
w© % % wi " BOREHOLE NUMBER: MSMW122D PAGE 1 of1
|_
:2' Q & o = g ~I§ & | START DATE: 23/3/99 DRILLING METHOD: ROTARY AIR FLUSH
E ke o " < g % & (—)I FINISH DATE: 23/3/99 BOREHOLE DIAMETER: 150/115 mm
wd = | i
& % 2 % g |2 & | © |DRILLER: R4 SCREEN TYPE & DIAMETER: 50 mm ID UPVC
1]
o % O LOGGED BY: seirw APPR'D BY: SCREEN SLOT SIZE: 0.5 mm
DESCRIPTION COMMENTS
» Medium dense grey-brown gravelly SILT with some clinker | No odour 0 a
/ / and ballast (MADE GROUND) .
/ Very faint ]
/ 1.0 hydrocarbon 1.0 7
555 Soft orange-brown gravelly and silty CLAY (MADE o??usr. Damp :
/ 284 GROUND) Mok e
/ 241 Soft brown slightly gravelly silty CLAY (MADE GROUND) Ergr'ofgfﬁgn :
; 20 becoming very soft at 1.6m with some black streaking and ﬁ b0 ]
/ ) frequent cobbles. Concrete at 1.7m ol i
q4 Loose brown gravelly SILT with some clay Moderate e
d . hydrocarbon .
Fo ol becoming grey at 2.1m with frequent cobbles odour at 2m —]
BRI [ Soft dark grey gravelly SILT with some sand and occasional E
qo o o o 3.0 cobbles Sl]ght 3.0 —
T o Sandstone fragments at 2.6m hydrocarbon ]
L oo Sl ROCKHEAD - Hard blue-grey SANDSTONE odour _:
Ooeoooc o oOQOOG 4.0 4.0 _—
oo X 7 Water strike at _~:
°C°O°0 D°C>°lDo = 4-5m ]
e 5.0 5.0 ]
sooooo rocoo 6.0 6.0 __
oooooo' 000000 E:, TlO 7'0 _E
Yoo oo = Productive ]
o0 oo o water strike at -
sooovor 000000 ; 7.2m- :
4 Moderatel ]
e Borehole terminated at 7.8 mbagl Stfonegra N g0 1
] hydrocarbon B
. odour and 7
] sheen on water | —]
. surface .
9.0 9.0 7
10 10

1.

All measurements in m below ground level

(mbgl)

LOCATION / NOTES:

LEGEND

E Disturbed Sample
. Undisturbed Sample
% Headspace Analysis
'}' Down Borehole Analysis
¥ Groundwater Table
Y/ Perched Water Table

BOREHOLE LOG

Job Title
SOIL & GROUNDWATER INVESTIGATION
Location LLANDARCY REFINERY
Client BP LLANDARCY LTD
App'd DRAFT [ oy
Ref.  CR/MC/BRS -M
e omeses | PG Dawies & Moore

Job No.i

39991-004-401




SAMPLE

BOREHOLE
NUMBER
TYPE
SOIL VAPOUR
(ppm)

GROUNDWATER

BOREHOLE NUMBER: MSMW121

PAGE 10f2

START DATE: 1/4/99

DRILLING METHOD: ROTARY AIR FLUSH

FINISH DATE: 1/4/99

BOREHOLE DIAMETER: 165/115 mm

DEPTH (m)
GEOLOGY

DRILLER: R4

SCREEN TYPE & DIAMETER: 50 mm ID UPVC

LOGGEDBY: yc APPRD BY:

SCREEN SLOT SIZE: 0.5 mm

DESCRIPTION COMMENTS

N

N

AN\

AMMMNMTTHIHH OB
A

\,

N

N

)
o
L]

o

— —
©
o

E

el

o
©
©

1.0

Grey-brown GRAVEL with silt and sand (MADE GROUND) o

JIIII[

=
(=]
T I GO I B

|

(BOULDER CLAY)

3.0

4.0

5.0

6.0

7.0
sandstone boulders at 7m

8.0

Brown silty and sandy CLAY with frequent boulders

N
(=]
Lty

Dry

3.0

> o i
o =} o
IlIIIllIIIIIIlillIII|IIIl|IllI|lllIfIIII

Lig 1y

~
=}

Moist

@®
o
paia gy

ROCKHEAD - SANDSTONE

9.0

10

©
o
T N I

Illl'

=y
o

1.

LOCATION / NOTES:

All measurements in m below ground level

—_

mbgl)

LEGEND

BOREHOLE LOG

Disturbed Sample Job Title

SOIL & GROUNDWATER INVESTIGATION

Undisturbed Sample

LLANDARCY REFINERY

BP LLANDARCY LTD

Location
Headspace Analysis
Down Borehole Analysis R
Groundwater Table Appd

Ko —- + B

Date

__DRAFT
Perched Water Table ~ |Ref.  CR/IMC/BRS | DAMES&MOORE
Job No. 39991-004-401| —

mll OC
MAY 99




L
L5 § x ﬁ — |, [BOREHOLE NUMBER: MSMW121 PAGE 2.of2
g"g & ﬂo-’é‘ § % 8 START DATE: 1/4/99 DRILLING METHOD: ROTARY AIR FLUSH
o T £8 | 2| E | 3|FINISHDATE: 114199 BOREHOLE DIAMETER: 165/115 mm
O% o |la|3 8 E % DRILLER: R4 SCREEN TYPE & DIAMETER: 50 mm ID UPVC
e 2 2|8 ©
&) % o LOGGED BY: Jc APPRD BY: SCREEN SLOT SIZE: 0.5 mm
DESCRIPTION COMMENTS
a4 j Fons '03 SANDSTONE (BEDROCK) L
3°O°0°' °°°0°Q 1 1 1 -I _E
12 3 12
D\OQO OOOOQ 13 _:
14 E 14
15 _E 15 —E
16 _: 16 -E
17 17
18 18
19 _: 19 _:
20 3 leo

1.

LOCATION / NOTES:

(mbgl)

All measurements in m below ground level

Kl — +»ElX

LEGEND

Disturbed Sample
Undisturbed Sample
Headspace Analysis
Down Borehole Analysis
Groundwater Table
Perched Water Table

BOREHOLE LOG

Job Title
* ™ SOIL & GROUNDWATER INVESTIGATION
Location LLANDARCY REFINERY
Client BP LLANDARCY LTD
App'd DRAFT | "
Ref. CR/MC/BRS s
e W _Q DAMES & MOORE

Job No. 39991-004-401]




(mbgl)

1. All measurements in m below ground level

l Undisturbed Sample
* Headspace Analysis
T Down Borehole Analysis
¥ Groundwater Table App'd DRAFT

¥ Perched Water Tanle  [Ret. CRIVC/BRS | K@ pAMES & MOORE

]
= | 'l
we % % TN = = BOREHOLE NUMBER: MSMW120 PAGE 1of2
’_
g’ 9 = o 5 § E 8 START DATE: 9/3/99 DRILLING METHOD: ROTARY AIR FLUSH
W o T 1.1 58| 2] E | B |FINSHDATE: era00 BOREHOLE DIAMETER: 165 mm
()] 1= ') ]
& 5 2 E o |8 & | & |DRILLER: R SCREEN TYPE & DIAMETER: 50 mm ID UPVC
(5]
o % o LOGGED BY: b APPRD BY: SCREEN SLOT SIZE: 0.5mm
DESCRIPTION COMMENTS
7 — Dark brown GRAVEL with sand and silt (MADE GROUND) —
; / . =
% % 1.0 1.0 3
/ % 00 | o 20
] 1228 ] Dark brown silty GRAVEL with sand (MADE GROUND) Moderate ]
o0 o0 0 ] hydrocarbon N
R AN 0.0 3.0 o Some boulders present odour 3.0 1
s 2] gl 0.0 4.0 P~ e 4.0
355 Light grey sandy GRAVEL with silt (MADE GROUND) Moderate .
- oo d 3 hydrocarbon 3
o 00 ° ¢ 0 =] odour —
b o o e o g ] Some sandstone boulders present i
000000 000000 E 5.0 —: 5.0 —_
00000 oﬂoooc 00 _: —:
il e & Sandstone boulder content increasing N
oocoeoc__“:-ooooo AV e = Water strike at ol E
b oo d—1 0 ¢ o - = 6.2m rising to o
oaobo i eoooo ] 4.7m .
::o:o:r :o:o:c 0.0 7.0 -E 7.0 —E
8.0 8.0
= Large sandstone BOULDERS (MADE GROUND) =
9.0 —: 9.0 ‘:
10 10
LOCATION / NOTES: LEGEND BOREHOLE LOG
[X| Disturbed Sample Job Title

SOIL & GROUNDWATER INVESTIGATION

Location LLANDARCY REFINERY

Client BP LLANDARCY LTD

b)

pate Ay os | RS
Job No. 39991-004-401 | SH=E




Ly
p

o T c |f] - ... | BOREHOLE NUMBER: MSMW120 PAGE 2.0f 2

g"g P 875“ ‘;’: EE~ 8 START DATE: 9/3/99 DRILLING METHOD: ROTARY AIR FLUSH

e M S8 | 2| & | & |FINSHDATE: a0 BOREHOLE DIAMETER: 165 mm

8% 2 |3 = § & | & |DRILLER: Rt SCREEN TYPE & DIAMETER: 50 mm ID UPVC

o 2 2 o LOGGED BY: b8 APPRD BY: SCREEN SLOT SIZE; 0.5mm
DESCRIPTION COMMENTS
19 Large sandstone BOULDERS (MADE GROUND)] 107
B Borehole terminated at 10.2 mhbgl 7]

1 1
12 2
13 13
14 _: 14 {
15 _E 15 _E
16 j 16 _:
17 17
18 18
19 _: 19 _:
20 lzo .

1.

All measurements in m below ground level

(mbgl)

LOCATION / NOTES:

K — Bl

LEGEND

Disturbed Sample
Undisturbed Sample
Headspace Analysis
Down Borehole Analysis
Groundwater Table
Perched Water Table

BOREHOLE LOG

Job Title

SOIL & GROUNDWATER INVESTIGATION

Location LLANDARCY REFINERY

Client BP LLANDARCY LTD

Appd | DRAFT | D

Ref.  CRIMC/BRS | [Paid

Rer.__CRMCBRS _ Q' DAMES & MOORE
Job No.39991-004-401 | EEEH




contamination

i
.5 T o Gl . |BOREHOLE NUMBER: MSMW119 PAGE 1 of 1
<18 5 |22 | 2| £ |G |stART DATE: 10 DRILLING METHOD: ROTARY AIR FLUSH
I e L1581 2| & | o [FiNsHDATE: 1 BOREHOLE DIAMETER: 165 mm
8% s % o § & | & |DRILLER: s SCREEN TYPE & DIAMETER: 50 mm ID UPVC
O % @ O LOGGEDBY: yc APPRD BY: SCREEN SLOT SIZE: 0.5mm
DESCRIPTION COMMENTS
% r// Light brown-grey sandy, silty and gravelly CLAY Strong
hydrocarbon
% odour
|
% Z Light brown sandy, gravelly CLAY Heavy
hydrocarbon

L |

ey
o
,||||I|1||

N
=)
Lo llaaag

completion

Y Perched Water Table

Date MAY 99

Job No. 39991-004-401

> Damp to 4.5m 3-0—:
ik Dark grey sandy silty gravelly CLAY _E
Heavy i
hydrocarbon .
contamination 7
50"
ROCKHEAD - Light grey-medium grey crystalline Dry ]
SANDSTONE (BEDROCK) o]
SANDSTONE / SILTSTONE interbedded with traces of coal 50 ]
Light grey-medium grey crystalline SANDSTONE ]
7.0
8.0
00900000000 ooc Water strike at 9.0 _:
00000000000 000 gm :
s = St ° Borehole terminated at 10.0 mbg| - E
LOCATION / NOTES: LEGEND BOREHOLE LOG
Disturbed Sample Job Title
1. All measurements in m below ground level % il & ’ SOIL & GROUNDWATER INVESTIGATION
(mbgl) ample Location
2. ODEX to 6m, Rotary to 10m + Headshacadnalysle el i
: , Ro 7
. 'f' Down Borehole Analysis R BP LLANDARCY LTD
3. Shallow well flowing artesian at ¥ Groundwater Table App'd DRAFT

Rof. _ CR/MO/BRS DAMES & MOORE




L
Z
e g % ﬁ o~ BOREHOLE NUMBER: MSMW113D2,D3,D4 PAGE 10f4
'_
g‘ Q = o = ‘g( :__E' 8 START DATE: 31/3/99 DRILLING METHOD: ROTARY AIR FLUSH
i = v i < & % = 5' FINISH DATE: 474199 BOREHOLE DIAMETER: 165/115 mm
i | )
o2 o |lal3z |2| & | |DRILLER: RO SCREEN TYPE & DIAMETER: 18 mm ID HDPE
0] = e
O % O LOGGEDBY: ps APPRD BY: SCREEN SLOT SIZE: 0.5 mm
8 B8 2 DESCRIPTION COMMENTS
7 0 Soft loose black clayey GRAVEL with ash (MADE 0]
’// Z = GROUND) ]
Z — 1
5 Very strong .
7 *10 _ hydrocarbon N
1.0 7 odour 1.0 7
77 ] %
2 Z : —
Soft light brown-grey CLAY with some large sub-angular .
% cobbles :
2.0
1 -
: % E
*118 cobble content increasing from 3m Strong 3.0
hydrocarbon 7
7 odour to 6m =
Dense sandy gravelly CLAY _:
9 Grey clayey sandy GRAVEL with some cobbles .
5.0
? .
7 7 =
; % / Water cased 5 3
2 Dense dark brown-grey sandy gravelly CLAY (BOULDER out at 6m ' _:
CLAY) .
/ 7.0
Z Z ‘ .
% 77 ROCKHEAD - Hard grey crystalline medium grained T
4 SANDSTONE ]
7 5
e T X 8.0
7 :
0 9.0 -
7 ' No odour i N
L1 5
11 : -
‘ // ]
ﬁ*//’; 10 10
LOCATION / NOTES: LEGEND BOREHOLE LOG
Disturbed S | Job Title
1. All measurements in m below ground level E ' l.Jr B PR SOIL & GROUNDWATER INVESTIGATION
(mbgl) l Undisturbed Sample Tocall
T oeaton LLANDARCY REFINERY
2. ODEX to 8.0m Rotary to 39 mbgl i
ry ’ T Down Borehole Analysis |~ " BP LLANDARCY LTD
¥ Groundwater Table App’d DRAFT o
M
</ Perched Water Table Ref. CR/MC/BRS
- Date MAY 99 O DAMES & MOOF}E
Job No__39991-004-401




w
z 1%
e g £ B o | BOREHOLE NUMBER: MSMW113D2,D3,D4 PAGE 30f4
‘__.
“%J Q = o = § e 8 START DATE: 31/3/99 DRILLING METHOD: ROTARY AIR FLUSH
W e 2 0 g |2 £ |  |FINISH DATE: 4/4/99 BOREHOLE DIAMETER: 165/115 mm
= .3
8% = % 5 9 & | 6 |DRILLER: Ro1 SCREEN TYPE & DIAMETER: 19 mm ID HDPE
O = @ o LOGGED BY: b APPRD BY: SCREEN SLOT SIZE; 0.5mm
a a 3 DESCRIPTION COMMENTS
7, Soft light grey-brown MUDSTONE No odour 20_:
% ]
7 =
7 21 7
7 5
é 22
Z :
7 i
23
/ COAL measures —:
é = ]
T T Brown MUDSTONE with bands of and shale 24 E
< ooo 25 _:
4 & 26 ]
pAsind by 7J Soft grey MUDSTONE (BEDROCK) .
27 =
becoming more ]
% productive with =
depth .
7 ]
28 =
Hard light grey-grey crystalline SANDSTONE 3
No odour 29 E
L No odour 30
LOCATION / NOTES: LEGEND BOREHOLE LOG
Disturbed S | Job Title
1. All measurements in m below ground level % Ulsd.urt eb da:p e | SOIL & GROUNDWATER INVESTIGATION
mbal ndisturbed Sample .
(el % Haads : — LLANDARCY REFINERY
pace Analysis
2. ODEX to 8.0m Rotary to 39 mbgl . IClient
T Down Borehole Analysis BP LLANDARCY LTD
¥ Groundwater Table App'd | DRAFT e
Y/ Perched Water Table S:; CRI(/II\QCY:EQRS DAMES & MOORE
Job No__39991-004-401 ]




i1}
mé %‘ o E — | . [BOREHOLE NUMBER: MSMW113D2,03,D4 PAGE 2.0f4
03 5 |92 2] S| Q|sTARTDATE: simimg DRILLING METHOD: ROTARY AIR FLUSH
@,ﬂ_‘ o o g g % 5 5‘ FINISH DATE: 1/4/99 BOREHOLE DIAMETER; 165/115 mm
8% &0 % = § & | & [DRILLER: RoDH1 SCREEN TYPE & DIAMETER; 19mm ID HDPE
o = e o LOGGED BY: b8 APPRD BY: SCREEN SLOT SIZE: 0.5mm
8 8 B DESCRIPTION COMMENTS
% % Soft light grey-brown MUDSTONE (BEDROCK) No odour 1
7 i
1
Z ]
. 7 ]
Z 12
Z ]
Zi Z :
Z 13
7 é =
L 4 14
| 5
Ll b b Damp at 15m |45 |
ogooo' °°° ooc 16 _E
a=ARA }’f Water strike at :
“z‘r{ [ ] R —
A=l ; b 3
/ é ? 17 ]
% 7 10
7 é :
/ Z -
% 19
1 :
7 % 20

LOCATION / NOTES:

1. All measurements in m below ground level
(mbgl)

2. ODEX to 8.0m Rotary to 39 mbgl

LEGEND

Disturbed Sample
Undisturbed Sample
Headspace Analysis
Down Borehole Analysis
Groundwater Table
Perched Water Table

BOREHOLE LOG

Job Title

SOIL & GROUNDWATER INVESTIGATION

Location LLANDARCY REFINERY

Client BP LLANDARCY LTD

Appd | DRAFT [ o

Ref.  CR/MC/BRS |

Date MAY 99 %r DAMES S MOORE

Job No. 39991-004-401




w
z
5 © & |x || _ |, |BOREHOLENUMBER: MSMW113D2,03,D4 PAGE 4.0f4
gl g G<) 8 £ g ‘:% 8 START DATE: 31/3/99 DRILLING METHOD: ROTARY AIR FLUSH
= @ L3 | 2| E | 3|FINISHDATE: 44199 BOREHOLE DIAMETER: 165/115 mm
L =1
8% = % 5 g 5 | |DRILER: RDS SCREEN TYPE & DIAMETER: 19 mm ID HDPE
& = = O LOGGEDBY: ps APPR'D BY: SCREEN SLOT SIZE: 0.5mm
8 B 3 DESCRIPTION COMMENTS
7 COAL measures No odour e
Hard light grey-grey crystalline SANDSTONE =
/ ) —:
| 32
/ 9
/ &
34
/ / -
/ 35
7/ 7 =
7 7 ]
36
212224 % k
L aeriora o woogpeely 37
nocoooooooooooo uo 38 E
39
401
LOCATION / NOTES: LEGEND BOREHOLE LOG
. Disturbed S | Job Title
1. All measurements in m below ground level E . l,lr ed sample SOIL & GROUNDWATER INVESTIGATION
(mbgl) . Undisturbed Sample Cocancs,
2. ODEX to 8.0m Rotary to 39 mbgl * HeollpaceAnalysls - = aeh
' ' T Down Borehole Analysis |*""" BP LLANDARCY LTD
¥ Groundwater Table App'd I DRAFT B
Y Perched Water Table g:; CRI(AI\AS’/SES DAMES & MOORE
Job No._39991-004-401




]
Z o
wo g % I e " BOREHOLE NUMBER: MSMW113D1 PAGE 1of1
l_‘
g‘ Q x O & g % & |START DATE: 29/3/99 DRILLING METHOD: ROTARY AIR FLUSH
E e e w < g % E 6' FINISH DATE: 29/3/99 BOREHOLE DIAMETER: 165 mm
= b=
8 % g %— 6‘ 8 a I(JDJ DRILLER: R1 SCREEN TYPE & DIAMETER: 50 mm ID UPVC
0
Q % Y LOGGEDBY:mc  APPRD BY: SCREEN SLOT SIZE: 0.5 mm
DESCRIPTION COMMENTS
/ 0 . Soft loose blavk clayey GRAVEL with ash (MADE ]
/ = GROUND) 3
] Strong ]
/ ] hydrocarbon .
1.0 3 3:;“ 1.0
- Free product on __:
. Soft light brown-grey CLAY with some large sub-angular cuttings -
’ = cobbles .
/ 2.0 1 2.0 -
/ / 3.0 —: cobble content increasing from 3m 3.0 —:
é = Dense sandy gravelly CLAY Dry _:
4.0 Grey clayey sandy GRAVEL with some cobbles Moderate 40 E
/ hydrocarbon ]
% odour ]
5.0
/ f
6.0 TREG - = mmm e e e 6.0
B Dense dark brown-grey sandy gravelly CLAY (BOULDER Dry ]
- CLAY) .
B o]
_§ —
s N
/ / 7o 7.0 -
v F =E
/ / . No i
,- ROCKHEAD - Hard grey crystalline medium grained hydrocarbon ]
' SANDSTONE odour .
o"od v Water at 7.2m .
o o © 8.0 8.0 -
P © © [ <] -
9 o o o n
[ © < o < 7
o O © ¢ ¢ _;
v © O © O ]
coo0co000 0 ]
9.0 ] 9.0 7
10 i

(mbgl)

2. Located next to MSMW042

3. ODEX with rotary to 9m

LOCATION / NOTES:

1. All measurements in m below ground level

K] 4 —+ * B

LEGEND BOREHOLE LOG
Disturbed S | Job Title
e SOIL & GROUNDWATER INVESTIGATION

Undisturbed Sample Toeation

Headspace Analysis . LLANDARCY REFINERY

Down Borehole Analysis e BP LLANDARCY LTD

Groundwater Table App'd | DRAFT 5

Perched Water Table Ref. CR/MC/BRS
Date MAY99 | O ?A;ME,S &fMQ ORE
Job No._39991-004-401




L
Z
o) i 14 m . BOREHOLE NUMBER: MSMW111 PAGE 10f4
= = ) '&' E | >
o8 & |2 |3 T | |STARTDATE: 2953199 DRILLING METHOD: ROTARY AIR FLUSH
'&JE T, <5 g £ | © |FINISH DATE: 30/3/99 BOREHOLE DIAMETER; 115 mm
g % “EJ E al o a % DRILLER: R1 SCREEN TYPE & DIAMETER: 18 mm ID HDPE
o = @ o© LOGGED BY: uc APPRD BY: SCREEN SLOT SIZE: 0.5 mm
3 8 8 & DESCRIPTION COMMENTS
z 0 -_-;c Loose black fine to medium ASH (MADE GROUND) N 2 _:
7 =X hydrocarbon N
% 7 odour =
7k :
] /'4 77 .
ﬁ ; é Zf 1.0 1.0 .
7 8
L i —
/ [/
,, z
g ' 2.0 —pe 2.0
7 e . )
f 1°%] Mottled black and brown silty CLAY with ash (MADE 3
7 % //; 5] GROUND) .
A 7 % __;cgc -
/ 2 5 .
% _xoac -
3.0 %4 3.0 H
/ :XOE -
% / i o
% 2 Z “‘_:% Light brown silty CLAY with frequent gravel Damp at 3.5m | _J
7R7 P .
% 4.0 o 4 N
7 POy ke
_OOQ) -
7 i (@ ]
27 é =t ]
2 | 7 . 9‘ ]
% % 5.0 :52:6% Mudstone BOULDER Water ingress |5
‘A 5555
27 Z P atom -
=07 -}
1 e . . _ J
% £8z9 Light grey-brown silty CLAY with frequent gravel -
? ‘ 253 (BOULDER CLAY) ]
/
] T959 ]
/ T :
ROCKHEAD - Grey MUDSTONE =
2 27 -
7| 1 ODEX casi 03
4 casing K
! ,4 f f f Grey crystalline SANDSTONE to7m B
o < > -
4 e .
b l"o. | Open hole -
el lee 115mm from -
i }o. ico (] (] Tm :
7R7R7 s
1 :
% é 9.0 7]
78 %’ :
v Grey MUDSTONE .
C Z A7 ! 107
LOCATION / NOTES: LEGEND BOREHOLE LOG
Di | Job Title
1. All measurements in m below ground level m lsti:lrbed S SOIL & GROUNDWATER INVESTIGATION
(mbgl) l Undisturbed Sample P
. akanen LLANDARCY REFINERY
2. ODEX to 7.0m Rotary to 40 mbgl T eatspRcEAnaliee Client
T Down Borehole Analysis BP LLANDARCY LTD
¥ Groundwater Table App'd DRAFT | ey
Y Perched Water Table ~ fRef.  CR/MC/BRS OM- DAMES & MOORE

Date MAY 99

Job No. 39991-004-401 |

GROUT




L
z
we %‘ x @ =5 BOREHOLE NUMBER: MSMW111 PAGE 3 of4
9’ g ! o £ § ~IE— 8 START DATE: 29/3/99 DRILLING METHOD: ROTARY AIR FLUSH
= e T, $g % & | © |FINISH DATE: 30/3/99 BOREHOLE DIAMETER: 115 mm
8% @ o 5 o| & | &|DRLLER: R SCREEN TYPE & DIAMETER: 19 mm ID HDPE
&) = @ o LOGGED BY: uc APPR'D BY: SCREEN SLOT SIZE: 0.5mm
3 8 8 & DESCRIPTION COMMENTS
7 W/ Hard grey medium grained crystalline SANDSTONE 23
% .
o E
Z ]
:/ |
21 7
Z -
e G el 22
4 o b oo o o i
o loooo 9
0< | @ 000000000 _:
- < 000000000 23 _'_'
:)0 _lvooooooco E
> LO Eeo{)o{)(}(}t)o :,
3] o] e 0 0 o :
| t Eo o © 0 o 24 =
(PEOQOO.:}O(’Oe E
o r (Slight increases / decreases in drilling rate indicate harder E
2 and softer lithologies) 25
7 2
) -
7 26 _|
7 .
ﬁ .
Z 27
/] Traces of coal at 27.2 m ]
] ]
/ﬂ’ 28
2 ]
29

(mbgi)

LOCATION / NOTES:

2. ODEX to 7.0m Rotary to 40 mbgl

1. All measurements in m below ground level

Ko —- » B

LEGEND

Disturbed Sample
Undisturbed Sample
Headspace Analysis
Down Borehole Analysis
Groundwater Table
Perched Water Table

BOREHOLE LOG

Job Title

SOIL & GROUNDWATER INVESTIGATION

Location LLANDARCY REFINERY

Sdient BP LLANDARCY LTD

Appd | DRAFT | g

oo, CRMGERD DAMES & MOORE
Date MAY 99 =4

Job No. 39991-004-401




wl
z
o g % ﬁ =5 BOREHOLE NUMBER: MSMW111 PAGE 2 of 4
|_
g’g S 8 = § % 8 START DATE: 29/3/99 DRILLING METHOD: ROTARY AIR FLUSH
oy e (1S58 |2| & |o|FINSHDATE: s BOREHOLE DIAMETER: 115 mm
8% g % 5 é al % DRILLER: R1 SCREEN TYPE & DIAMETER: 19 mm ID HDPE
o % @ U LOGGED BY: yc APPRD BY: SCREEN SLOT SIZE: o5 mm
3 8 8 B DESCRIPTION COMMENTS
7 ? 10 Grey MUDSTONE 1
%' “ Hard grey medium grained crystalline SANDSTONE Wet i
% 7 =
% / B
7 / 1 1
77 ]
RN / :
/ 12 12
7 / €
v / ]
7 / .
7 7 13 Very fast water .
/ ingress 13
‘-
Fj ol o°l ooooo _:
04 Fo i ooooo 14 14
] £! o ° 0 © .
[ b e o o ]
o({ lol o ¢ o il
3 rol o o 15 15_:
1 pipooweo (Returns difficult to log due to extremely high rate of water =
) L" whingdl production from well) ]
% 2 % 16 16_:
Z Z 1
] ! =
7 17 17
“ d
J g / -
7% ]
é 18 18
4 .
7 g :
ﬁ é / 19 19
Vﬁj 20 20 A

LOCATION / NOTES:

(mbagl)

2. ODEX to 7.0m Rotary to 40 mbgl

1. All measurements in m below ground level

i —- + X

LEGEND

Disturbed Sample
Undisturbed Sample
Headspace Analysis
Down Borehole Analysis
Groundwater Table
Perched Water Table

BOREHOLE LOG

Job No. 39991-004-401

Job Titl
" solL & GROUNDWATER INVESTIGATION
Location LLANDARCY REFINERY
Cllent BP LLANDARCY LTD
App'd | DRAFT T
Ref.  CR/MC/BRS L
T (&g DAMES & MOORE

GROUP




SAMPLE

BOREHOLE
CONSTRUCTION

SOIL VAPOUR
{ppm)

GROUNDWATER

DEPTH (m)

GEOLOGY

BOREHOLE NUMBER: MSMW111

PAGE 4 of4

START DATE: 29/3/99

DRILLING METHOD: ROTARY AIR FLUSH

FINISH DATE: 30/3/99

BOREHOLE DIAMETER:

115 mm

o
w o w
g % DRILLER: R1 SCREEN TYPE & DIAMETER: 19 mm ID HDPE
2 LOGGED BY: yc APPRD BY: | SCREEN SLOT SIZE: 0.5 mm
5 8 8 & DESCRIPTION COMMENTS
Hard grey medium grained crystalline SANDSTONE 307
Z .
/| ]
% .
31
g .
32
z ]
] ]
é 33
v .
7 —
Z a4 9
] ]
7 3l
7 / 35
Zi ]
Z ]
] 36
2 ]
7 ]
- _
37
% —]
g .
2 38
4 0 e 000 0 7
o 00000 0 -
> 0 0 0 0 ¢ O ]
[]o ¢ 000 0 E
P ¢ ¢ o 0 0 9 ]
] c 0o ¢ 0 o =
P 000 00 o 39
¢ ¢ ¢ 00 ¢ M
b o oo o o o 7
[]c ¢ ¢ 00 o — ]
P oo o ¢ o o ]
1o © 0 0o o0 o0 - .

LOCATION / NOTES:

1. All measurements in m below ground level

(mbgl)

2. ODEX to 7.0m Rotary to 40 mbgl

K i —+ + X

LEGEND

Disturbed Sample
Undisturbed Sample
Headspace Analysis
Down Borehole Analysis
Groundwater Table
Perched Water Table

BOREHOLE LOG

Job Title

SOIL & GROUNDWATER INVESTIGATION

Location

LLANDARCY REFINERY

. BP LLANDARCY LTD

App'd | DRAFT et

Ref. CR/MC/BRS

Date  MAY99 | (@3 DAMES & MOORE

1Job No. 39991-004-401

GROUP




1.

All measurements in m below ground level

(mbgl)

K] —- + ]

Disturbed Sample
Undisturbed Sample
Headspace Analysis
Down Borehole Analysis
Groundwater Table
Perched Water Table

L
pd 14
w9 g % wi 5, BOREHOLE NUMBER: MSMWO099S PAGE 1 of 1
‘_
g’g &5 o & é % 8 START DATE: 17/3/99 DRILLING METHOD: CABLE PERCUSSION
W = T £g |2 E | © |FINISH DATE: 17/3/99 BOREHOLE DIAMETER: 150 mm
— S5 ]
g% o n& = o & | ® [DRILLER: cp1 SCREEN TYPE & DIAMETER: N/A
»
o % O LOGGEDBY: uc APPRD BY: SCREEN SLOT SIZE: N/A
DESCRIPTION COMMENTS
Loose black fine to medium GRAVEL (MADE GROUND) Dry . _:-
*41 : K
& o Loose brown coarse SAND with fine gravel and black No _—
oo o ash(MADE GROUND) hydrocarbon .
° o 0 odour -
A S 24 9 Loose brown sandy SILT with frequent gravel 1.0 7
o ¢ o = 3]
¢ ooooo *31.1 1 Soft orange-brown clayey SILT with frequent gravel —:
o o o : -
3 °0°°° 955 Loose dark grey sandy SILT with frequent gravel Hydrocarbon 2.0 E
[l -
(<] Ll =
o o o|MSMWogg *332 il
°° ¢ o 2.5m X 7
< © © O :
o o O 3.0 ;
] Borehole terminated at 3.0 mbgl on refusal g
4.0 - 4.0
5.0 5.0
6.0 5.0 7
7.0 7.0
8.0 8.0
9.0 7 9.0
10 107
LOCATION / NOTES: LEGEND BOREHOLE LOG

T SOIL & GROUNDWATER INVESTIGATION
Location LLANDARCY REFINERY

Client BP LLANDARCY LTD

:P"?'.d CR/M%E@% Pl

e camoses | P DAMES & MOORE

Job No. 39991-004-401




1.

(mbgl)

All measurements in m below ground level

Ko —- >l

L
= 14
me %—1 L e ! BOREHOLE NUMBER: MSMWO099S2&D PAGE 1of 2
18 S |22 | 2| o | Q|STARTDATE: 6o DRILLING METHOD: ROTARY AIR FLUSH
T
W © <8 | 2| E | 3 |FINISHDATE: 64/99 BOREHOLE DIAMETER: 165/115 mm
w =135
g% 2|2 3 |o| &5 |6DRLLER R SCREEN TYPE & DIAMETER: 33mm Hove
O % @ O LOGGED BY: pw APPRD BY: SCREEN SLOT SIZE: 0.5 mm
D s2 DESCRIPTION COMMENTS
// Very soft brown silty SAND Poor returns 0 B
/ Strong _:
hydrocarbon .
odour ]
/ 1.0 7
R :
Z 4 % -
° ° b o Loose dark grey-brown silty SAND with frequent gravel Strong E
- ¢ ° hydrocarbon ]
ot od_bo odour -
> © [+ : ] 2
Lo o g—p o Poor returns ]
< <@ : < 30 _
(] o g—p © -
<! b o — .
o o &b o ]
B R — Very strong .
IO I A = 4 becoming lighter in colour and increasingly silty hydrocarbon 3
o o ¢—p o *>2000 odour 4.0
)oo‘ OO\E oo Loose, light grey-brown sandy SILT with frequent cobbles Strong "
ool 1o o *1086 hydrocarbon —
o o cgo = ; odour 7]
b o PoTT O E -
© © 0 000 q Dark grey sandy SILT with sub-rounded cobbles Slight to 50 1
7 moderate g
Light brown silty SAND with frequent sandstone cobbles hzi/drocarbon B
odour —]
/ / Moderate E
/ hydrocarbon 6.0 —
! odour :
*1309 = i
7 / 7.0
‘B :
Alternating light grey and light brown layers of loose fine Faint odour ]
SAND with gravel and cobbles Drilling not 8.0 7
constant - very g
350 fine returns _
No E
hydrocarbon .
. odour 9.0 7
GO :o © 0 0 O &
P ol fo o oo 23
B v
LOCATION / NOTES: LEGEND BOREHOLE LOG

Disturbed Sample Job Title

Undisturbed Sample

SOIL & GROUNDWATER INVESTIGATION

Location

Heatiemasdboaliis . LLANDARCY REFINERY

Down Borehole Analysis Cliont BP LLANDARCY LTD

Groundwater Table App'd DRAFT 2

Perched Water Table  [Ref.  CR/MC/BRS
Date MAY 99 CO/ DAMES & MOORE
Job No.39991-004-401




LU
Lo 8 |z [{H| _ |, |BOREHOLENUMBER: MSMW099S28D PAGE 20f2
o ’g = Q = % % 8 START DATE: 6/4/99 DRILLING METHOD: ROTARY AIR FLUSH
i
nj w1 S8 |2| & |o|FINSHDATE: 6o BOREHOLE DIAMETER: 165/115 mm
LLI it mm
g% m % = 08: & | © |DRILLER: Rt SCREEN TYPE & DIAMETER: Jammpove
O % @ o LOGGED BY: pw APPRD BY: SCREEN SLOT SIZE: 0.5 mm
DESCRIPTION COMMENTS | |
T Light grey crystalline SANDSTONE (BEDROCK) P 107
0: Qo 0 0 0 :
(o] :0 Qo Qe Q0 O —_—
OE o ¢ 0 ¢ :
< Qo © O O -
OE o 0 O 0O 11 :
Qo 0 o © O -
o: LI T =]
of—o o coo i
[ R ) —]
Q — © © 0 © -
oF— o000 7
< (] o 0 0 O 12 -
O: ¢ 0 9 O i
L+] :0 o 0 QO -
of— o oo o T
< :O Lo I« B o] -
o ooo o .
Q — © © 0 © 13 ___ 13 E
14 14
15 _E 15 ;
16 _: 16 E
17 17
18 18
19 19
20 s
LOCATION / NOTES: LEGEND BOREHOLE LOG
¥| Disturbed Sampl Job Title
1. All measurements in m below ground level U'sdf”t eb da;"pet SOIL & GROUNDWATER INVESTIGATION
hmogl) il Undistubed Sample oy LLANDARCY REFINERY
% Headspace Analysis :
T Down Borehole Analysis i BP LLANDARCY LTD
¥ Groundwater Table App'd | DRAFT e
Perched Water Table Ref. CR/MC/BRS ]
¥ Date ~ MAYQ99 | g;jr DAM,ES & MO___ORE
uob No.39991-004-401




i
Z 14
wo T |x [H] |, |BOREHOLE NUMBER MSMWS1 PAGE 10f3
g ‘g) = 8 = <§E *iE-' 8 START DATE: 17/06/98 DRILLING METHOD: Cable Percussion/Rotary
W I L5 | 2| E | 3 |FINISHDATE: 17/06/98 BOREHOLE DIAMETER: 200/165/115mm
L = | 5
22 2 |&|g |2| B |B[oRLLER cPuRs SCREEN TYPE & DIAMETER: UPVC 50mm
@
© % ~ O LOGGEDBY: sG APPRD BY: SCREEN SLOT SIZE: 0.5mm
DESCRIPTION ‘ COMMENTS
b *0.6 . Loose grey angular medium GRAVEL (MADE GROUND} Some brown 0 i
i = Loose grey-black and brown sandy and silty fine to medium staining on ]
% % *0.1 — GRAVEL with some clinker (MADE GROUND) surface - no —]
/ g Loose black and brown slightly silty and gravelly medium odour ]
I ] SAND with ash and clinker (MADE GROUND) No odour n
é / *0.3 1.0 1.0
| 0.3 :+| Loose black very sandy fine SILT No odour _:
Timber ]
/ *0 obstruction at _
. / 7. 1.4m 2.0 7
RE * :
15-21 % 4 4.5 1 Soft grey to yellow-brown gravelly CLAY with some black ~ |Pry —]
o ¢ 9 1 mottling and occasional cobbles Clay warmto N
a r o ¥lo 3 touch - very ]
ocj le o0 o *120 3.0 -3 strong 3.0
! f ¢ ° +-&3 hydrocarbon .
- ] . F=52 odour ]
oj iy - *62.8 —=59 becoming more gravelly at 3.5m pungant oilear |
P Lo" = = bitumen odour .
3 ==L *84.2 - - _ . Wet at 3.5m 4.0 H
o | [e a—>p ¢ Firm to stiff grey gravelly CLAY with occasional cobbles ks | il
: = ater ingress =
oO, Looéoo *76.4 at 4m (warm) o
P d o [—j° Moderate ]
< & ©| 5 -
X J f o“éo 6.6 bitumen odour -
o o 0| -
4 4 > °é§° ]
YIR=H "0 =
oJ lo —b o 3
i_ il e “0 6.0 ]
2 * E
7 g - Firm yellow-orange to yellow-brown slightly silty and sandy [Dry - no odour &
/é {\aravelly CLAY with frequent cobbles 4
Z 0 Dense yellow-brown silty sandy and very clayey medium to |Bry -no odour 8
2 coarse sub-rounded GRAVEL with cobbles ]
7,{ ¥ Rotary drilling from 7.1 mbgl ﬂ-:
é 8.0
% / |
7 | E
large sandstone boulder at 9-9.5m 9.0 ‘:
7 0= :
10 =] ] 10
LOCATION / NOTES: LEGEND BOREHOLE LOG
Disturbed Sample Job Title
1. All measurements in m below ground level M ° %‘r N SOIL & GROUNDWATER INVESTIGATION
(mbgl) l Undisturbed Sample e
% Hoadsisce e ocation LLANDARCY REFINERY
2. Water strike at 3.5 mbgl, cased outat 5.8 ;
mbgl ® ‘ 'f' Down Borehole Analysis hai BP LLANDARCY
3. Water strike at 5.5 mbgl and 7.0 mbgl ¥ Groundwater Table Ao DRAFT -
- r MC/CR/RRS M
4. Cable percussion to 7.1mbg! , Rotary to Y/ Perched Water Table Ref. _—MCj[CJFifg?L DAMES & MOORE
22 mbgl with odex to 14 mbg| - Date ~ JUL98 | e e o o
_Jsob No.39991-001-401




L
=z I o
{12 % DD: w o BOREHOLE NUMBER: MSMW51 PAGE 20f 3
o3 S 92| S| £ |8 sTarTDATE: 17008 DRILLING METHOD: Cable Percussion/Rotary
H.CJE g . < oy % u O | FINISH DATE:  17/06/98 BOREHOLE DIAMETER: 200/165/115mm
= | 3
8% 2 |a|5 || & |6 [oRLLER cPiRs SCREEN TYPE & DIAMETER: UPVC 50mm
w
o 2 |" o LOGGEDBY: sG  APPRD BY: |SCREEN SLOT SIZE: 0.5mm
DESCRIPTION COMMENTS
/ 7 10 524 Dense yellow-brown silty sandy and very clayey medium to 10 J
q4 coarse sub-rounded GRAVEL with cobbles ]
/ 1 Rotary drilling from 7.1 mbgl —
/' / 1 2
n 2
7 .
/ T
; / 1 frequent boulders between 13.6m and 15.5m &
7 —
7 14
4 EE44s 15
< ¢ O O O 9 :
a o 0 00 N
< o 0 00 = —
T oo oo 4 Brown silty sandy CLAY with cobbles and boulders N
o100 6 0o 0 : E
b o ]
° Eooooooooo 16 ]
&0 e 0 n
< © 0 O O 9 -
o 00 © ]
< © 0 0 0 0 -
S 00 0 7]
© © 0 000 17 ]
B o 0 0 © a
(o] (© Q0 0 0 0 -
600 0 o
< IO Q0 ¢ ¢ N
b oo o o N
oo 0 00 ¢ 18—:
, — 197
ROCKHEAD: Hard blue-grey fine to medium grained 4
SANDSTONE (BEDROCK) ]
7 20 ]

LOCATION / NOTES:
1. All measurements in m below ground level
(mbgl)

Cable percussion to 7.1mbgl , Rotary to
22 mbgl with odex to 14 mbgl

3. Borehole backfilled with bentonite to 18.0
mbgl

LEGEND

BOREHOLE LOG

Disturbed Sample Job Title

Undisturbed Sample

SOIL & GROUNDWATER INVESTIGATION

T LLANDARCY REFINERY
Down Borehole Analysis kant BP LLANDARCY
Groundwater Table Appd | DRAFT DO o
Y/ Perched Water Table g::g MCL/JETSSRS DAMESE MOORE
Job No_ 39991-001-401] ===
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