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Executive Summary

7KLVSBHW KDV EHHQ SUHSDUHG E\ WKH 6RXWK ,O0ODZDUUD &
,& ()7 WR VXPPDULVH WKH REVHUYHG DQG PHADWRDKG& WHKIESH GH
IHDWPQMM UUHVWU IUHY XIGWORJI\IURP WKH HIWUDFWLRQ RI /RQJZ

([ WUDFWLRQ RI /RQJZDOO "°REHIPWL®RQ WKHIG ZDV FRPSOHWH
1RYHPEHU

7KH ,&()7 FRQGXFWYVY GHWDLOHG PRQLWRULQJ H\Q G QRDVSHFWLWR &
1HSHDQ 5LYHU ZDWHUFRXUVHV JURXQGZDW HZH OFO IDW SRQ & D
SURSHUWLHV 7KLV PRQLWRULQJ ZDV FRQGXFWHGOLQ D¥RRUGD

(QYLURQPHQWDO ODQEIOBPH@WWBGDQ -XO\ DQG WKH D
PRGLILENPMLRRH P RSQULRN BEDRQY'EX Q H

, & ()7 HWLILHG IRXU LPSDFWV GXULQJ WKH H[WUDEWS&BRWR/l /R

$$ B/: B LV D JRQH RI JDV UHOHDVH LQ WKH 1MSISGDRQ5LYH!
SULYDWH SURSHUWLHVY UHFRUGHG DV JDV HPLNVLRQV IURP D
DQ@RLO FUDFNLQJ $$ B/: B DQG $$ B/: B *DVZ K RKH V

ZHUH DFWLYDWHG E\ SUHYLRXV ORQJZDOOVWRIHRH/BQYRDDOW LY I

/: (R3 /DQGVFDSH 5HSRUW



1. Introduction

7KLV UHSRUW RXWOLQBIYGRFQSWRBIDWWXEHY UHOBWQIQM UPR /RQ
SDUW RI WKH $SSLQ $UHD /RQJZDOO (QGORQBYBHE G HISBRWWU
LQFOWRH 1HSHDRQEL YMY WULEXWDULHV POH UV HY QB IOHSR VO
DV SULYDWH SURSHUWLHV IDUP GDPV SULYDRGIL\ERUH®RCRHV
ODQGVFDSH IHDWXUHV UHOHYDQW WR /RQJZDOO KADKWH E H H Q
/JRQJZDOO W R (QYLURQPHQWD@B 0B@MHEKQW DA
PRGLILWDMWR.R®KH PRQLWRULQJ SUR HEZBR XSS 0RANHDGS HE\D @ G
QYHVWWPPHYMVLRQ RI 5HVRXUFHV [RXQGW®HWIN '5¢7KH 7ULJJIHU
$FWLRQ B5HVSRQVH 30DQ 7%$53 VHW RXW LQUWTEKXL (U®EEQ SIRRIY LG
VXEVLGH Q F HARpR®IR AW V

([ WUDPRNLR@JIZDOO EHJY® IRES WIKH DQG ZDV FRPYOHWHG
1RYHPEHU

ORQLWDRUZDV FRQGXFWHG IRU QRQQVBKKAED/IIE HE BMW XODHM JHPH QW
603 $UHDLRQJZDOMDMQG GXULQJ EDVHOLQH HD P\R QLEHL@ L Q J

P RI D |HDMXG®HRMNQJ SHKILRGRFRQLWRULQJ LQYRB®YHG PHD
VXUIDFH ZDWHU TXDOLW\ DQG OHYHOW WWRAX QG D MMHWU D XHROD &
SULYDWH ERUHKRBHBODRE/HUYDWLRQ RI WKW KQRQQW K IF D63 KHIHY
7KH UHVXOWV RI WKRXPRQLOWRILQIJWKIHHUHOHYDQW VHFWLRQV E|

/: (R3 /DQGVFDSH 5HSRUW
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Figure 1: Location of Monitoring Sites and Impacts
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2. Summary of Monitoring Program and Results

ORQLWRULQJ Rl ODQGDRDEHQ IFRQYEXHWHG LQ DFRRUGDWFH ZL
/JRQJZDOO DGV H G -X 0O\ 'XULQJ WKH H[WUDFWLRQ RI /R
ZDV JUDQWHG REQ WKHXQH WRRGLI\ WKH PRQLWRULQJ SURJU
1HSHDQ 5LYHU 7KLV PRGLILFDWLRQ LQYROYHG

UHGXFWLRQ IURP ZHHNO\ LQVSHFWLRQV RI WKH 1HSHDQ 5L°
IRUWQLJKWO\ LQVSHFWLRQV RI LPSDFW VLWHYV

UHPRYDO RI PRQLWRULQJ VLWHV 15 DQG 15

UHGXFWLRQ LQ GDWD GRZQORDG IUHTXHQF\ IRU 1*: JURXQG

7KHO3 IRU /RQJZDOO DQG AppeéndinQIF OWBHG DQFOXGHV WKH PR
SURJUMB37DEOH DQG PRQLWRULQJ ORFDWLRQV

2.1. Water Quality

, QVLWX ZDWHU TXDOLW\ SDUDPHWHUV PHDYRKUR® GRFW®W X ®GIHWVW HE
2[LGDVHRBEXFWLRQ 3RWHQWLDO 253 S+ DQG GLVVROWYHUR[\JHC
WKH 1HSHDQ 5LYHU DQG LWV WULEXWDULHV ZHUHLVZKDRMMXHUHG E\
DFFHY¥MYV VDIH DQG JSUWDLQWH®RRLIWHER QLWRULQJ 632 QR HUMIVKH

PRGLILFDWLRQV ZIHUWHWIXSBEDWMWMKHGT XDOLW\ SDUDPHWHUYV KDYH EF
DQRG IRUWRDBWWEYM |]RQHV RU DV UHTXLUHG GXH WR PLQLQJ LPSI
DOVR FROOHFWHG RQ D PRQWKO\ EDVLV IO POWERYD WRUD BIOW
RI MAWX DQG X¥XDWHEOWEGOWY UHIHU WR WKH UHORIYWRNMYJZDWAU T X

(R3 5SHSRUW

2.2.Gas Releases

2QH ]JRQH RI JDV UHOHDVH $$ B/: B ZDV D RQLRDYUHE G GEX UL Q
W ZDV ILUVW REVHXYNBWQ WEBG FRQVLVWHG RI IRXU UHO}
P DUHBNdtos 1 & 2 :KHQ LQLWLDOQV REORFOMSSSUR[LP DWH O\
VRXMHVRW KH QHDUHVRQSRDQ®W RI 'XH WR WKLV GLVWDQFH LW L
D UHDFWLYDWLRQ RI D JDV UHOHDVH IURP ST IERP\B@\HMLHGH G C
DQG LV WKH FORVHVW ORQJZDOO WR WKL\REWISDW¥MEHS$ B/:
DFWRQHWKRHD QXDU\ Photo3 $V WKH IORZ UDWH RI WKLV JDV UHC
/ PLQ LW IDOOV ZLWKLQ D /HYHO WULJJHU TSSBRUGRQJ WR
IXUWKHU LQIRUPDWLRQ UHIHU WR WKH"$XSXVFW 5HSRUW DWWD FK

*DV =RQHV DQG ZHUH DFWLYH GXULQJ WKLNWSHUERG KF
SUHYLRXV ORQJZDOOV /RQJZDOOV DQG *DV =KROH ZD\
$XIXVW *DV =RQH Y““RIGHWEHU DQG *DV =RQH"" RQ WI
2FWREHU

/: (R3 /DQGVFDSH 5HSRUW



Photo 1 $$ B/: *DV 5HO Photo2: $$ B/: B *DV 5HOHDVH
7DNHQ RQ 7TDNHQ RQ

Photo 3 $% B/:
7DNHQ RQ

B *DV 5HO

2.3.Water Level and Flow

:DWHU OHYHOV LQ WKH 1HSHDQ 5LYHU DQG KWV, &WJLEXWQ@ULH
REVHUYDWLRQV DQG EHQFKPDUANH BOgF CHAZDAH NDIHEDQIGV JUD QWH
JROORZLQJ WKH DSSURYDO WR PRGLI\ WKDIPRQLWRRQQW RBILQB I
ZDWHU OHYHOV LV FRQGXFWHG PRQWKO\ RU IRV MNXENALCGHEF K& X
LQGXFHG IORRGLQY RDVIR'FEHMHEBDIQG /LNHZLVH QR DUHDV RI G
REVHUYRIG DVVHVVREEQY®HRHO DQG IORZ UHIHU WR WKH

UHOHYDQW VHFWLRQ LQ WKH /RQJZDOO (R3 5HSRUW

2.4. Appearance

7KH DSSHDUDQFH RI WKH 1HSHDQ 5LYHU DQG LVW\)WBREXWDULI
ZHHNO\ EDKWHMMHFFHADN VDIH DQG J)JBDOQWHIGQJ W KR CPRALRY V& H
PRQLWRULQJ UHMPHOHRQ WKPRQLWRULQJ LV FRQGXFWHG PRQW
GXH WR PLQLQJ LPSDFWV 3KRWRJUDSKYV DUH VWDIQNHQ QR I RPRIQH W
SRWHQWLDO LPSDFW VLWH 1R LPSDFWV WR RUKW ULESXHDIUDLAH Z
REVHUYHG GXULQJ WKH H[WUDFWLRQ RI /RQJZDOO

/: (R3 /DQGVFDSH 5HSRUW



2.5. Groundwater

%RUHKROHYV UHOHYDQW WR: /RD*2ZD0ONQ 1DUWDQG ($:)RU
DVVHVVPHQW Rl JURXQKYBDW HDW) @G BMDLO WR WKH UHOHYDQW VH
/IRQJZDOO (R3 5HSRUW

2.6.Landscape Features

2EVHUYDWLRQV RI FOLIIOLQHYVY DQG VWHHS VORSHMDWHARQJ W
WULEXWDULHYVY ZHUH FRQEBRXFIV P& (EW RANXCHE! DB B LYV WKH FORVH
/IRQJZDOO DSSUR[LPDWHORQJIJZTFRORP S\ FF\OLAMR H LGHQWLILH!
GXULQJ WKH H[WUDFWLRQRERHURQRWAIRQ®Y DERYH WKH DFWLYH
FRQGXFWHG ZKHUH DFFHVV ZDV DYDLODEOH G6RPIUWIMDRUHLPS
SURSHUWLHY DV GLVFXVVHG EHORZ

2.7.Terrestrial Ecology

7HUUHVWULDO HFRORJ\ LQ $SSLQ $UHD LV PRQLUWKR UHGHE\DWK
REVHUYDWLRQD G VERIGMYR WIRQIORRN RXW IRU ZKLOH FRQGXFW
FKDQJHV LQ YHJHWDWLRQ FRQGLWLRQEBEQ YPSHPDMWGERQ WKDN
VRLO VOLSSDJH RULRDVPISPIEWAM RWVFKDQJHV WR WHUUHVWULDO
GXULQJ PRQLWRULQJ IRU /RQJZDOO

2.8. Private Property Inspections

3URLQLQJ DQRBLBRYWLQVSHFWLRQV RI GDPV HRIHIDRMROMHW [RIG
SULYDWH SURSHUWLHYV DUH FRQGXFWHG E\ WKH ,&()7 7KHVH LQ

ILHOG REVHUYDWLRQV IRU DQ\ VXUIDFH LPSDFWYV
PHDVXUHPH@WVKI 2WHU TXDOLW\ GDWD RI DQ\ GDPV DQG
DSSOLFDEOH

FROOHFWLRQ RI ZDWHU VDPSOHV IRU ODERUDWBWHDOQD(
ERUHKROHYVY ZKHUH DSSOLFDEOH DQG

SKRWRYV

7TKUHH LPSDFWYV WR SULYDWH SURSHUWLHYV $$ B/: B
$$ B/: B ZHUH UHFRUGHG GXULQJ WKH H[WUBRFRQRZDABD RU I

,PSDFW $$%$ B/: DV D SHUVYRGIIPVDHPLWVUR® D SULYDWH ERUH
Photo 4 ,W ZDVYVW QRWHG E\ WKH ODQGKROGHU D/X® ERQHHKRPOIK E
KDV EHHQ PDEBHO/M@DHADUUD &RDO

$$ B/: B DQG $$ B/: BDUBUHDWRILO FUDFNLQJ RQ D SULYDW
$$ B/: B FRQVLVWY RI PXOWLSOH VRLO FUDFNN BEWHKR{QL PDWH
PD[LPXP GLPHQVLRQV ZHUH P ORQJ P PHRdtds H ah@ & P GH
"LVFRQWLQXRXV FUDFNLQJ DORQJ D IHQFH ZLWKZDVWRWRD OH

/: (R3 /DQGVFDSH 5HSRUW



LGHQWLILHG DWsSVE/H SBJR SHRIQWLVWHG RI D VLQJOH VRDO FUDFN
GDP ZPl@©O 7 W DBBUR[LPDWHIRQJ ZLWK D PD[LPXP ZLGWK DC
P DQG P UHVSHFRILWHEBEIRL? FORANM SHFWHE PS VIHVOH

JRU IXUWKHU LQIRUPDWLRQ RQ WKH DERYH WPSIDERUA WU HDI\M W DAFR
G D W HV®AX O\ DWE& QXD U\

WHD BGS$ B/: B ZLGHVW LGHQWLILDE
FUDFN RQ ODQGKROGHUTV SURSHUW\

Photo 6: $$ B/: B  FUDFNLQJ DORFRhDdHQFEHB/: B FUDFN WR EDVH RI
OLQH 7DNHQ RQ GDP ZDOO 7DNHQ RQ

2.9.Summary of Impacts

$ VXPPDU\ RI WKH LPSDFWV REVHUYHG GXULQIWIKG®FBMXGEHIBF W(
7TDEOMWHIHUWRIHRU OR¥BVEHRMDLOHG GHVFULSWLRQ RI WKH LPSI
/IRQJZDOO FDQ EH DRX\NDERIPEWK WH SRBWIVU\ RI WKH 3HUIRUPEL
OHDVXUHYVY DV GHILQHG LQ WKH %XOOL 6HDP 2SRYDW IDR)@BV WHYH

/IRQJZDOO 6WR $SSURYDO 7%$53V DQG LPSDFWVABEMKMUYHG LV
2

/: (R3 /DQGVFDSH 5HSRUW



Table 1: Summary of Impacts Activated by Longwall 70 6

oot TARP
. Identification o o Feature Refer to Impact
Site ID - Initial Description Affected _Level Report/s Dated
Triggered
YRXU OLJKW FRQVWDQW INepetagRintr
AAT_LW7 *DV (date last UHOHDVHV LQ WZR_[ P mpact Report —
06_001 5HOHDVH observed DUHDV ORFPWH|G 14sHDQ sUyHbYHO G,as\'fver"g
11/12/2015) IURP /RQJZDOO $XIXVW
*DV 6WUDWD JDV HPLVVLRQ Property
AAT_LW7 (PLVVLRQ 0 Inspection
06_002 S30ULydwWH :EURR:JPHI[()RSOUHLYDWI-OSLR_Z/Q)MB-I %R UHK RO H Report 'DW H G
%RUHK[ROH -X 0\
Appin Area 7 —
AAT_LW7 6RLO OXOWLSOH VRLO| FUDENV LQ.B_ o0 o0 I'—O”QVEIGF\{'”O?t
06_003 &UDFNLQJ [ P DUHD p| oY m?’E‘)CWSFg
-DQXDU\
6RLO FUDFN DW WKH EDVH RI Appin Area 7 —
GDP ZDOO RI "'DH 3ULYDWH Longwall 706
AA7_LW7
8 004 &SE'E%LQJ $SSUR[ P ORQJIURGHWUW\ BULYIDWH | ImpactReport
- PD[ ZLGWK DQG|GHSWX RI 'DWHG
P DQG P -DQXDU\

3. Future Monitoring

BRWALQLQJ PRQLWRULQJ ZLOO FRQWLQXH PRQWKO\ IRU W
UHTXLUHG DSSURYHG DV VWDWHGGORB Qppendit VR QRADOMRULQJ RI

IXWXUH ORQJZDOOV LQ $SSLQ $UHD /IRQJZDROLQJ WRKHGXQB
DQG 573V VHW R Xovighal 707K EMP (GDWHG $XJ)XVBMEOHQFOXGHG LQ

Appendix3 7KH /RQJZDOO WR (03 2BUDVBSPRIYBIG E\ '5(

/: (R3 /DQGVFDSH 5HSRUW



APPENDIX 1 — Longwall 705 to 706 Environmental Management Plan

Table 1.1: Appin Area 7 Environmental Monitoring

Monitoring Site

WATER QUALITY

Site Type

Moeonitoring Frequency

Parameters

Nepean River
Baseline upriver sites for cross-
checking for upriver perturbations:

NRO

MR2 (pre Area 9 mining)
MR110 {New site - post Area 9
mining)

NR4

NRS

NRG&

Impact monitoring sites adjacent to
each longwall:

NR11
NR12
NR13
NR20
NR30

Other sites

NR7
NRS9
NR50

Refer Figure 1a

Grab Sample and field
measurements

Manthly baseline prior to mining (data
has been recorded for most sites since
2003).

Weekly observations and field analysis
during mining.

Maonthly detailed laboratory analysis
during mining.

Maonthly monitoring for 2 years post
mining (or as otherwise
required/approved).

If required as a result of assessment of
mining impacts.

Ephemeral Watercourses

Lower Harris Creek (MR3)
Elladale Creek (MR8}
Qusedale Creek (MR10)
Menangle Creek (NR4D)
Upper Harris Creek (HC10)
Foot Onslow Creek (FO1)
Mavigation Creek (NAV1)

Refer Figure 1a

Grab sample and field
measurements

Prior to mining of longwall underlying
watercourse or mining of any
immediately adjacent longwall.
Monthly detailed laboratory analysis
during mining.

Following the development of
incremental subsidence for each
longwall that will impact on the
feature.

Field measurements of:

—  Temperature
Dissolved Oxygen (DO}
Electrical Conductivity
(EC)

- pH

Laboratory analysis of:
pH

- EC

—  MNafiltered
K filtered

- (Cafiltered
Mg filtered

- Clfiltered
Br filtered

—  Ifiltered

- Asfiltered
Cu filtered

—  Pbfiltered
Ni filtered

- Sefiltered
Zn filtered

—  Fefiltered
Mn filtered

— Al filtered

ORP
Time
General Comments.

504 filtered

Fe Total

Mn Total

Al Total

TKN

NH3-N

NOx-N

FRP

TP

Total Alkalinity
TS

TDS

DOC

CH4*

C2H6*

Trace Phenols*
Sulphide*

BHP Billiton lawarra Coal = Appin Area 7, Langwalls 705 and 706

Page 1
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Monitoring Site Site Type Monitoring Frequency Parameters
LEVEL AND FLOW
Nepean River Water Level Manthly baseline prior to mining (data Areas of dry riverbed compared with baseline

= At benchmark sites and water
pump sites:

- NRLOS

— NRL1D

- NRL12
NRL13

- NRL15

— NRL2D

-  Pump 1 NRL
Pump 2 NRL

- NRL25

- NRL3D

— NRL33

- NRL35

— NRL4D

- NRL45

— NRL48

- NRL50

- Pump 5 NRL

—  Pump & NRL

Refer Figure 1a

Water flow {(measured at
SCA weirs})

has been recorded for most sites since
2007).

Weekly manual monitoring at nails
during mining.

Flow monitoring at weirs (data
supplied by SCA}.

Ongoing monthly monitoring for 2
years post mining {or as otherwise
required/approved).

environmental conditions.

Areas of flooded riverbed compared with baseline
environmental conditions.

Field measurement of water height compared with
baseline environmental conditions.

Ephemeral Watercourses
= Lower Harris Creek (NR3)
= Elladale Creek {NR8)
*  Qusedale Creek (NR10)
=  Menangle Creek (NR40)
= Upper Harris Creek (HC10)
=  Foot Onslow Creek (FO1)
=  Mavigation Creek (NAV1)

Refer Figure 1a

Water Level

Prior to mining of longwall underlying
watercourse or mining of any
immediately adjacent longwall.
Following the development of
incremental subsidence for each
longwall that will impact on the
feature.

Photo points
Areas of increased flooding or drying of ephemeral
streams

BHP Billiton lllawarra Coal — Appin Area 7, Longwalls 705 and 706

Page 2
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Monitoring Site
APPEARANCE

Site Type

Menitoring Frequency

Parameters

Nepean River
= Visual observations along the
length of the Nepean River

within the active mining area.

Observational and
photographic monitoring

Maonthly baseline prior to mining (data
has been recorded for most sites since
2003).

Weekly observations and field analysis
during mining.

Manthly monitoring for 2 years post
mining (or as otherwise
required/approved).

If required as a result of assessment of
mining impacts.

Iron or salinity staining (e.g. orange or white staining in
water or on banks/seeps).

Water cloudiness

Evidence of springs in Nepean River

Visual signs of impacts (e.g. cracking, vegetation
changes, increased erosion, changes in water colour etc.}
Impacts determined from comparing photo points taken
prior to, during and post mining.

Erosion and/or sedimentation compared with baseline
environmental conditions.

Ephemeral Watercourses
=  Lower Harris Creek {(NR3)
= Elladale Creek (NR8)
= Qusedale Creek (NR10})
=  Menangle Creek (NR40)
= Upper Harris Creek
*  Foot Onslow Creek
=  Mavigation Creek

Observational and
photographic monitoring

Prior to mining of longwall underlying
watercourse or mining of any
immediately adjacent longwall.
Following the development of
incremental subsidence for each
longwall that will impact on the
feature.

Observable iron or salinity staining.

Visual signs of impacts (e.g. cracking, vegetation
changes, increased erosion, changes in water colour etc.}
Impacts determined from comparing photo points taken
prior to, during and post mining.

Water Pumps
*  Pump 1NRL
=  Pump 2 NRL
= Pump3
= Pump4d
=  Pump5NRL
=  Pump 6 NRL

Observational and
photographic monitoring

Pre mining photographs

Weekly visual inspection during mining
If required as a result of assessment of
mining impacts.

Pump submergence and disturbance

BHP Billiton lllawarra Coal — Appin Area 7, Longwalls 705 and 706

Page 3
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Monitoring Site
AQUATIC ECOLOGY

Site Type

Menitoring Frequency

Parameters

Nepean River

= Sites1 and 2 (located
upstream of Longwall 701
near Douglas Park Weir).

®=  Sites 3 and 4 (located
adjacent to Longwalls 701
and 702 near confluence of
the Nepean River and
Elladale Creek).

=  Sites X1 and X2 (located
adjacent to Longwalls 703
and 704).

"  Sites 5 and 6 (located
adjacent to Longwalls 705
and 706 downstream of the
confluences with Mallaty and
Ouesdale Creeks)

®  Sites 7 and 8 (located
downstream of all proposed
Longwalls 701-710}

Refer Figure 20.1 in LW705-710 SMP

Ephemeral Watercourses

= Sites F1and F2 (located on
Foot Onslow Creek, over
Longwalls 708 and 710)

=  Site N1 {located on Navigator
Creek northeast of Longwall
710}

=  General observation of all
other watercourses in active
mining areas.

Refer Figure 20.1 in SMP

Quantitative and
observational monitoring

Two Baseline monitoring campaigns
(autumn/spring) prior to mining
Annual monitoring campaigns (autumn
and spring) during mining (i.e.
longwall within 400m of maonitoring
site)

Two monitoring campaigns
{autumn/spring) past mining

General observation of all streams in
the active mining areas during all other
monitoring

Photographic records

Macro-invertebrate Assessment

Fish sampling
Water Quality

Monitored in conjunction with:

Flow
River Morphology

BHP Billiton lllawarra Coal — Appin Area 7, Longwalls 705 and 706

Page 4
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Monitoring Site Site Type Moeonitoring Frequency Parameters
GROUNDWATER
Water Level Groundwater level IC Bores NGW Bores {open holes)
IC monitoring bores = Pre-mining {data has been recorded =  Standing groundwater level in bore using vibration wire
= NGW3 since September 2004 for some sites) Piezometer and logger — 1 hour recording.
= NGW4 = Water level logged hourly Grouted monitaring holes
= NGWS6 = Post-mining = following the =  Piezometric head in various strata
= NGWS development of incremental Private bores
=  NGW7 subsidence for each longwall that will =  \Water level measured with dip metre (where access to
= NGW9 potentially impact on the borehole. property is available and in agreement with landholder)
= NGWI10 = Monitoring to continue for at least 12
= NGWI11 months post mining.
=  EAWS Private Bores
= EAWYT (51936) = Prior to mining of longwall underlying
= 51584 bare ar mining of any immediately
= 51809 adjacent longwall (if in agreement with
= 51853 landhaolder).
= 51854 = Post-mining — following the
development of incremental
Private bores subsidence for each longwall that will
»  10registered bores within the impact on the borehole (ifin
SMP area (refer to Built Feature agreement with landholder).
Management Plans for = Asrequested by landhaolder or if
monitoring/management) physical impacts to bare identified
R i i (landholder to observe during use of
bore).

BHP Billiton lllawarra Coal = Appin Area 7, Longwalls 705 and 706

Page 5
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Monitoring Site
Water Quality
IC monitoring bores
=  NGWS6
=  NGWS5

Private bores
= 10 registered bores within the
SMP area (refer to Built Feature
Management Plans for
maonitoring/management)

Site Type
Grab Sample

IC Bores

Moeonitoring Frequency

Pre-mining — prior to mining of
longwall underlying bore or mining of
any immediately adjacent longwall.
Post-mining — following the
development of incremental
subsidence for each longwall that will
impact on the feature (i.e. each
longwall}).

As required to provide additional data
for any bore impact investigation or if
physical impacts to bore identified.

Private Bores

Prior to mining of longwall underlying
bore or mining of any immediately
adjacent longwall (if in agreement with
landholder}.

Past-mining — following the
development of incremental
subsidence for each longwall that will
impact on the borehole (ifin
agreement with landholder}.

As requested by landholder or if
physical impacts to bore identified
{landholder to observe during use of
bare).

Parameters
Observable iron or salinity staining determined from
comparison of pre-mining and post-mining photographs.
Water quality field and lab parameters as outlined in the
Nepean River Water Quality section.

Mine Water Inflows

Active mining areas— longwall face
and roadway development.

Mined goaf areas — 705 and 706

= Visual
= Flow Meter

Daily statutory mine inspections

Mine dewatering monitored
throughout the mining process by flow
meter of water pumped into and
discharged from workings.

Groundwater make increasing from histarical range as
measured by mine dewatering manitoring

Inflow event from mining area

Water sample of any inflow event (Laboratory Analysis
for major Cations & Anions as well as 5table Isotopes) for
comparison to surface waters

BHP Billiton lllawarra Coal — Appin Area 7, Longwalls 705 and 706
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Monitoring Site Site Type Menitoring Frequency Parameters
LANDSCAPE FEATURES
Cliffs Once prior to mining. Photographic = (Cliff and steep slopes will be observed for any instability
= Along Nepean Gorge records taken. (e.g. rack falls, mass movement)} and seeps.
Steep Slopes During mining, monthly visual

= Along Nepean Gorge,
associated tributaries and
above western end of the
proposed longwalls.

Refer Figure 19.1 in LW705-710 SMP

inspections, increased to weekly
inspections during critical periods (for
cliffs and steep slopes along the
Nepean Gorge and associated
tributaries).

Manitoring to continue 6 monthly for
2 years following the completion of
mining (or as otherwise
required/approved).

As required when specific impacts are
identified or when concern is raised by
a landowner.

As required, in accordance with Built
Feature Management Plans and
landholder agreement.

TERRESTRIAL ECOLOGY

Monitored in conjunction with general
observational monitaring for the
Mepean River, ephemeral
watercourses and landscape.

If required as a result of assessment of
mining impacts.

General observation of active mining
areas during all other monitoring.

Vegetation communities
Vegetation condition
Changes in vegetation.
Tree health

Threatened species.

BHP Billiton lllawarra Coal — Appin Area 7, Longwalls 705 and 706
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Monitoring Site
ABORIGINAL ARCHAEOLOGY

Site Type

Menitoring Frequency

Parameters

*=  Nepean River 4 (52-2-2098)
= Mepean River 5 (52-2-2097)
=  Nepean River 6 (52-2-2095)
= Mepean River 7 (52-2-2096)
=  Nepean River 8 (52-2-2239)
=  Upper Nepean Hand Stencils
*  Bulli Site 40 (BS 40)

Refer to Figure 5-22 of Bulli Seam
Operations EA and Figure 3 Bulli Seam
QOperations Appendix G (Aboriginal
Cultural Heritage Assessment)

Observational and
photographic monitoring

Baseline archival recording prior to
longwall mining.

Final impact assessment recording 12
months after undermining or final
subsidence movement at the site.

*  Macro and micro recording using digital photography

= Detailed elevation plans of shelter walls recording
structural and surface features including but not limited
to the art itself, graffiti, joints, bedding planes,
exfaoliation scars, cracks, mineral and micro-organism
growth, drip line and water seepage locations.

HISTORIC HERITAGE

= Buildings or structures of
identified heritage significance

Note: Detailed Heritage Management
Plans to be developed prior to any heritage
item being influence by mining

Observational, photographic
monitoring and structural
inspections.

Baseline assessment recording prior to
longwall mining.

Monitoring during subsidence (ifin
agreement with landholder}

Final assessment recording 12 months
after undermining or final subsidence
movement at the site.

= Building/structure condition
= Heritage value

* Analytes tested for only when gas release cbserved

BHP Billiton lllawarra Coal — Appin Area 7, Longwalls 705 and 706
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Monitoring Trigger Action

WATER QUALITY
Nepean River Level 1 (Within Prediction, L = Continue monitoring program
Impact manitoring sites adjacent toeach | Impact monitoring sites: = Report impacts to key stakeholders
Longwall: =  pH reduction greater than 1 standard deviation but less than 2 = Summarise impacts and record

- NR11 standard deviation from pre-mining mean resulting from the mining for

= NR1Z two consecutive months

2 NR13 = DO reduction greater than 1 standard deviation but less than 2

a NR20 standard deviation from pre-mining mean resulting from the mining for

two consecutive months

= NR30 = |dentification of strata gas plume of flow rate < 3000 L/min 2

ReferEipiee 18 Level 2 (Within Prediction — CMAs may be required, ! »  Actions as stated for Level 1 plus:
Impact monitoring sites: = Review monitoring program

Notes:

Baseline upriver sites will be used for cross-
checking for upriver perrurbatians"“:"

Baseline Upriver site NR2 data to be updated
at end of panel following completion of each
longwall, subject to checks-for, and discard-of
upriver perturbed data

pH reduction greater than 2 standard deviation from pre-mining mean -
resulting from the mining for two consecutive months
DO reduction greater than 2 standard deviation from pre-mining mean
resulting from the mining for two consecutive months

EC, total Fe and total Mn increases greater than 2 standard deviation .
from pre-mining mean resulting from the mining for two consecutive
maonths .
Identification of strata gas plume of flow rate 3000 L/min"

Notify relevant specialists (BHPBIC) and develop and implement remedial
action if necessary

Strata Gas Emission Plume:

Estimate gas emission flow rates. Re-estimate should significant change be
observed
Take sample of plume (if possible) for:
- chemical composition
- dissolved methane from exactly above gas plume and at
established downriver monitoring sites
- dissolved sulfide and total phenols from exactly above gas plume
and at nearest downriver monitoring site(s)

Actions as stated for Level 2 plus:

Immediately notify OEH, D&P|, NoW & DRE and any other relevant
specialist.

Consultation with stakeholders.

Collect laboratory samples and analyse for:

- pH, EC, Total Fe and Mn

- Suite of Filterable metals.

- Dissolved methane, sulfide and total phenaols (if relevant).
Develop site management measures as soon as practically possible (pending
stakeholder availability) and seek any approvals required to implement

Exceeding Prediction .

Maore than negligible gas releases -

Actions as stated for Level 3
Investigate reasons for the exceedance
Update future predictions based on the outcomes of the investigation

BHP Billiton lllawarra Coal = Appin Area 7, Longwalls 705 and 706
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Monitoring
WATER LEVEL AND FLOW

Trigger

Action

Nepean River

=  Visual cbservations along the length
of the Nepean River within the active
mining area

Level 1 (Within Prediction)™

= Observation of areas of dry and/or flooded riverbed in comparison to
pre-mining baseline observations and flows, for less than 2 consecutive
months.

Continue monitaring program
Report impacts to key stakeholders
Summarise impacts and record

Level 2 {Within Prediction - CMAs may be required]”

®=  Observation of areas of dry and/or flooded riverbed in comparison to
pre-mining baseline observations and flows, for mare than 2
consecutive months,

Actions as stated for Level 1

Review manitaring program

Notify relevant technical specialists and seek advice on any CMA required
Implement agreed CMAs as approved

APPEARANCE

Actions as stated for Level 2

Immediately notify relevant government agencies, other resource managers
and relevant technical specialists and seek advice on any CMA required.
Site visits with stakeholders if required

Develop site CMA in consultation with key stakeholders within 1 month.
Completion of works following approvals

Issue CMA report within 1 month of works completion

Conduct initial follow up monitoring & reporting within 2 months of CMA
completion if required

Review the relevant TARP and Management Plan in consultation with key
stakeholders

Nepean River

= Visual observations along the length
of the Nepean River within the active
mining area

Level 1 (Within Prediction)"™

=  |dentified iron staining resulting from the mining for two consecutive
months

= |dentified water cloudiness resulting from the mining for two
cansecutive months

Continue monitoring program
Report impacts to key stakeholders
Summarise impacts and record

Level 2 (Within Prediction - CMAs may be required)'”

= lron staining greater than baseline monitoring resulting from the
mining for two consecutive months

= Water cloudiness greater than baseline monitoring resulting from the
mining for two consecutive months

Actions as stated for Level 1

Review monitoring program

Notify relevant technical specialists and seek advice on any CMA required
Implement agreed CMAs as approved

BHP Billiton lllawarra Coal = Appin Area 7, Longwalls 705 and 706
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Monitoring

Exceeding Prediction

= Moare than negligible iron staining resulting from the mining

- More than negligible increase in water cloudiness resulting from the
mining

Action
Actions as stated for Level 2
Immediately notify relevant government agencies, other resource managers
and relevant technical specialists and seek advice on any CMA required.

Site visits with stakeholders if required

Develop site CMA in consultation with key stakeholders within 1 month.
Completion of works following approvals

Issue CMA report within 1 month of works completion

Conduct initial follow up monitoring & reporting within 2 months of CMA
completion if required

Review the relevant TARP and Management Plan in consultation with key
stakeholders

Actions as stated for Level 3
Investigate reasons for the exceedance
Update future predictions based on the outcomes of the investigation

Ephemeral Watercourses
=  Upper Harris Creek (HC10}
*  Foot Onslow Creek (FO1)
=  Mavigation Creek (NAV1)

Visual observations at water quality
monitoring sites and along the length of
the stream within the active mining area
where landholder access is granted

Level 1 (Within Prediction)"™

=  Fracturing with no observable loss of surface water flow

= Fracturing with no reduction in pool water level when compared to
similar environmental conditions in baseline period

- Increase in turbidity, iron staining, algal growth, or other visible water
quality parameters resulting from the mining for two consecutive
months determined by comparing baseline photos with photos during
the mining period

Continue monitoring program
Report impacts to key stakeholders
Summarise impacts and record

lewl 2 (Within Prediction — CMAs may be required)™
Fracturing resulting in loss of surface flow in some creeks or tributary

= Fracturing resulting in water loss from some permanent pools

*  Reduced water retention time in pools

® Increase in turbidity, iron staining, algal growth, or other visible water
quality parameters resulting from the mining for two consecutive
months determined by comparing baseline photos with photos during
the mining period

Actions as stated for Level 1

Review monitoring program

Notify relevant technical specialists and seek advice on any CMA required
Implement agreed CMAs as approved

BHP Billiton lllawarra Coal = Appin Area 7, Longwalls 705 and 706
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Monitoring Action

Actions as stated for Level 2

Immediately notify relevant government agencies, other resource managers

and relevant technical specialists and seek advice on any CMA required.

=  Site visits with stakeholders if required

= Develop site CMA in consultation with key stakeholders within 1 month.

= Completion of works following approvals

= |ssue CMA report within 1 month of works completion

= Conduct initial follow up monitoring & reporting within 2 months of CMA
completion if required

= Review the relevant TARP and Management Plan in consultation with key
stakeholders

Exceeding Prediction = Actions as stated for Level 3
*  Fracturing of controlling rockbars and/or stream bed, resulting in the = Investigate reasons for the exceedance
diversion of all stream flow in the mining area = Update future predictions based on the outcomes of the investigation
®  |ncreased leakage from all pools in the mining area
Water Pumps = Pump not functioning due to physical disturbance from subsidence = Continue monitaring program
= There are six pumps in the Nepean = Reportimpacts to key stakeholders
River which will be monitored for the = Summarise impacts and record
effects from subsidence: = Develop and implement CMA (if required) in consultation with key
i Pump 1 stakeholders
- Pump2
- Pump3
- Pumpd
- PumpS5
- Pumpé
AQUATIC ECOLOGY
Nepean River Level 1 (Within Prediction)™ = Continue monitoring program
= Sites5 and 6 {located adjacentto | = 1 season reduction in aquatic habitat resulting from the mining when = Reportimpacts to key stakeholders
Longwalls 705 and 706 comparing to baseline condition = Summarise impacts and record
downstream of the confluences
with Mallaty and Quesdale
Creeks)
BHP Billiton lllawarra Coal = Appin Area 7, Longwalls 705 and 706 Page 4
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APPENDIX 2 — Longwall 706 Impact Summary, TARPs and Performance Measures

Feature

Performance
Measure*

Potential Impacts

ExceedindPrediction

TARP Trigger Level

Observed Impacts

Additional Comments

Appearance

Nepean River

Visual observations
along the length of the
Nepean River within
the active mining area

Negligible environmental
consequences including:

x Negligible gas releases
and iron staining; and

x Negligible increase in
water cloudiness

- Minor iron flocs in
association with gas
releases.

x More thannegligible iron
staining resulting from
the mining

x More than negligible
increase in water
cloudiness resulting from
the mining

Level 1

x Iron staining resulting
from the mining for two
consecutive months

X Water cloudiness
resulting from the mining
for two consecutive
months

One gas release observed
(Impact Ref
AA7_LW706_001)

This impactvaslocated
approximately 3800m from
the nearest point of
Longwall 706t the time of
initial observation

Level 2

x Iron staining greater than
baselinemonitoring
resulting from the mining
for two consecutive
months

x Water cloudiness greater
than baseline monitoring
resulting from the mining
for two consecutive
months

No Level 2 impacts
observed.

Level 3

x Iron staining greater than
baseline monitoring
resulting from the mining
for six consecutive
months

x Water cloudiness greater
than baseline monitoring
resulting from the mining
for six consecutive

No Level 3 impacts
observed.

months
Ephemeral No greater subsidence - fracturing in the - Fracturing of controlling Level 1 No Level 1 impacts
Watercourses impact or environmental uppermost bedrock rockbars and/or stream x Fracturing with no observed.

consequences than

predicted in the EA or SMP,.

observable loss of

surface water flow
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Performance

Feature Measure* Potential Impacts ExceedindPrediction TARP Trigger Level  Observed Impacts  Additional Comments

x Upper Harris Creek - localised increase in bed, resulting in the x Fracturing with no

(HC10) ponding and flooding. reduction in pool water
x Foot Onslow Creek diversion of all stream flow| level when compared to
(FO1) in the mining area baseline period
x Navigation Creek x Increase in turbidity, iron
(NAV1) staining, algal growth, or

- Increased leakageom all

pools in the mining area other visiblewater

Visual observations at quality parameters .

water quality resulting from the mining

monitoring sites and for two consecutive

along the length ofhe months_determln.ed by

stream within the comparing baseline

active mining area photos with photos

where landholder during the mining period

access is granted Level 2 No Level 2 impacts

x Fracturing resulting in | observed.
loss of surface flow in
somecreeks or tributary

x Fracturing resulting in
water loss from some
permanent pools

x Reduced water retention
time in pools

x Increase in turbidity, iron
staining, algal growth, or
other visible water
quality parameters
resulting from the mining
for two consecutie
months determined by
comparing baseline
photos with photos
during the mining period

Level 3 No Level 3 impacts

x Fracturing resulting in | observed.
total loss of surface flow
in all sections of a creek
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Feature

Performance
Measure*

Potential Impacts

ExceedindPrediction

TARP Trigger Level

Observed Impacts

Additional Comments

or tributary

x Fracturing resulting in
total waterloss from all
permanent pools in the
mining area

x Reduced water retention
time in all pools in the
mining area

Water Pumps

Pump 1
Pump 2
Pump 3
Pump 4
Pump 5
Pump 6

X X X X X X

Pump not functioning due
to water level changes or
physical disturbance from
subsidence.

No such impacts observed
or reported.

Landscape Features

Cliffs

X  Along Nepean
Gorge

Steep Slopes

X  Along Nepean
Gorge, associated
tributaries and
above western
end of the
proposed
Longwalls

Cliffs flanking the Nepean
River

x Negligible environmental
consequences (that is
occasional rockfalls,
displacement or
dislodgement of boulders
or slabs, or fracturing,
that in total do not
impact more than 0.5%
of the total face area of
such cliffs within the
Longwall mining domain)

Cliffs of ‘special

- minorisolated rock falls
could occur

- any impacts on the cliffs ig
expected to represent in the
order of 1% to 3% of the
total length of the cliffs in
the SMP Area.

- surface cracking may occy
on steep slopes, however
only minor in nature.

h

=

Cliffs flanking te Nepean
River

x More than negligible
environmental
consequences (that is
occasional rockfalls,
displacement or
dislodgement of boulders
or slabs, or fracturing,
that in total impacts
more than 0.5% of the
total face area of such
cliffs within the Longwall
mining domain)

x Rockfall or erosion that

Level 1

x Any rock fall,
displacement,
dislodgement of boulders
or slabs or fracturing of &
cliff line flanking the
Nepean River resulting
from mining

x Erosian resulting from
mining localised to a
small area that should
naturally stabilise within
the monitoring period

x Surface movement
resulting from mining
with no more than

negligible soil surface

No Level 1 impacts
observed.
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Feature

Performance

Measure*
significance’ (i.e. cliffs
longer than 200m and/or
higher than 40m; and cliff
like rock faces higher than
5m constitute waterfalls)

- Negligible environmental
consequences (that is
occasional rockfalls,
displacement or
dislodgement of bulders
or slabs, or fracturing, that
in total do not impact more
than 0.5% of the total face
area of such cliffs wiih the
longwall mining domain).

Other cliffs

- Minor environmental
consequences (that is
occasional rockfalls,
displacement or
dislodgement of boulders
or slabs, or fracturing, that
in total do not impact more
than 3% of the total face
area of such cliffs within
any longwall mining
domain).

Potential Impacts

ExceedindPrediction

poses more than a
negligible increased risk
to public safety

TARP Trigger Level

exposed

Observed Impacts

Additional Comments

Level 2

X Any rockalls,
displacements,
dislodgements of
boulders or slabs or
fracturing of a cliff line(s)
flanking the Nepean
River resulting from
mining that in total
impacts 0.3% of the total
cliff line face area of the
mining domain.

x Erosion resulting from
mining likey to naturally
stabilise within the
monitoring period.

x Surface movement or
rock displacement
resulting from mining
with no more than minor
soil surface exposed

No Level 2 impacts
observed.

Level 3

x Any rock falls,
displacements,
dislodgements of
boulders or slabs or
fracturing of a cliff line(s)
flanking the Nepean
River resulting from
mining that in total
impacts up to 0.5% of the
total cliffline face area of
the mining domain.

x Any rock falls,
displacements,
dislodgements of

No Level 3 impacts
observed.
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Feature

Performance
Measure*

Potential Impacts

ExceedindPrediction

TARP Trigger Level

Observed Impacts

Additional Comments

boulders or slabs or
fracturing of a cliffline(s)
flanking the Nepean
River resulting from
mining that in total
impacts 0.4% of the total
cliffline face area of the
mining domain after 1
longwall.

x Mass movement of a
slope causing large areas
of exposed soll

x Any form of rockfdlor
erosion that poses a
threat to public safety

Terrestrial Ecolo

gy

Monitored in
conjunction with
general observational
monitoring for the
Nepean River,
ephemeral
watercourses and
active mining area

Negligible environmental
consequences

Endangered Ecological
Communities (and other
vegetation)

- Potential gas emissions
may result in small, isolated
areas of vegetation dieback
in the Nepean River gorge.
Potential surface fracturing
and gas emissions
considered unlikely to result
in alteration of species
composition or distribution.

Unlikely to have a
significant impact on any
plant communities.

Threatened flora

Volume of water available

More than negligible
environmental
consequences on
threatened species,
threatened populations, or
endangered ecological
communities

Level 1

x Vegetation impacted by
mining (by rockfalls, soil
slippage, gas emissions)
that is likely to naturally
regenerate within the
monitoring period

No Level 1 impacts
observed.

Level 2

x Vegetation impacted by
mining (by rockfalls, soil
slippage, gas emissions)
that is unlikely to
naturally regenerate
within the monitoring
period

No Level 2 impacts
observed.

Levd 3

x Vegetation impacted by
mining that is not
responding tadCMAs

No Level 3 impacts
observed.
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Performance
Feature

Potential Impacts

Exceedindrediction TARP Trigger Level  Observed Impacts

Additional Comments

Measure*

for plant use is unlikely to
be significantly impacted. It
is congilered unlikely that
subsidence impacts would
result in a broad change in
the floristic composition of
the riparian zone. No
significant impact to
threatened flora.

Threatened fauna and flora
habitat

Changed surface water
conditions, such as effects
to pools and streams.
Impacts to steep slopes and
cliffs. Impacts of gas
emissions on water quality
and riparian vegetation.
Unlikely to result in a
significant impact to
threatened fauna.
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APPENDIX 3 — Longwall 707 to 710 Environmental Monitoring Plan (appr oved)
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