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The content of this map is conceptual only, of a general nature and does not purport to contain all information relevant to future project development associated with the
Project. This map has been prepared solely for the purposes of informing environmental impact assessment pursuant to the Environmental Protection Act 1986 (WA) and
Environment Protection and Biodiversity Conservation Act 1999 and is not intended for use for any other purpose. No representation or warranty is given that project
development associated with any or all of the disturbance indicated on this map will actually proceed. As project development is dependent upon future events, the outcome of
which is uncertain and cannot be assured, actual development may vary materially from this conceptual map.
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has been prepared solely for the purposes of informing environmental impact assessment pursuant to the Environmental Protection Act 1986 (WA) and Environment Protection and
Biodiversity Conservation Act 1999 and is not intended for use for any other purpose. No representation or warranty is given that project development associated with any or all of the
disturbance indicated on this map will actually proceed. As project development is dependent upon future events, the outcome of which is uncertain and cannot be assured, actual
development may vary materially from this conceptual map.

Irrigation along Weeli Wolli Spring not considered in analysis
hence drawdown extent at Weeli Wolli Spring is overestimated

Kilometres

850,000

850,000

900,000 950,000

7,550,000

 —— P —
(»" R
s
s
b

7,500,000

7,450,000

7,400,000

Liabili
BHPBIO does not warrant that this map is fre from errors or omissions. BHPBIO shall not be in
any way liable for loss, damage o injury to the user of this map or any other person o
organisation consequent upon or incidental 1o the existence of error or omissions on this map.
‘This map has been compiled with data from numerous source wilh different levels of reliability

ultimately, map users are required to determine the suitability of use for any particular purpose.

Data Sources:

DPaW Reserves (DPaW 2015); Roads (MRWA 2012) Aerial Image (BHPBIO); Third Pary
Disturbance digitised from Aerial imagery (Aug - Sept 2013) and Approval Documentations up to
September 2014. All other data supplied by BHPBIO (2012); Yandicoogina mining area
comprises Junction Central, Junction South East, Junction South West and the proposed
Oxbow, Pocket and Billard South mining areas

900,000 950,000

Resource Planning Hydrology
BHP BILLITON IRON ORE

edl
bhpbilliton

resourcing the future

ECOHYDROLOGICAL CHANGE ASSESSMENT
Ecohydrological Change Potential - Groundwater Drawdown
BHP Billiton Iron Ore - 30% Development Scenario

N

10

Kilometres

Coordinate System: GDA 1994 MGA Zone 50
Projection: Transverse Mercator, Datum: GDA 1994, Units: Meter

Scale @ A3: 11,000,000 | Prepared: J Botteril
Date: 15/04/2015 Checked: J Vermaak Map
Reviewed: J Youngs

Document Name: \\entper-fil01\2groups\TSRD Application Drive\Resource Planning\Hydro\WAIO-wide Projects\Strategic Environmental Approval\1 Hydrology all\4 GIS\Maps\ 24_GW_Ecohydrological_Change_potential_BHPB_30%_RevD




7,450,000 7,500,000 7,550,000

7,400,000

[eRusjod abuey) umopmelq Mo

600,000 650,000 700,000

Freshwater,
claypans of the
Fortescue Valley

Freshwater,
claypans

| { ! Fortescue' Marsh
/gﬁ L
e /

Freshwater, l
claypans of the
Forescus valloy i

[/

Freshwater /
claypans of the
Forescus vy )

S
el Coondewanna

Flats
5 ~ South
Parmelia

Coondewanna

| o
A

P
-
w~l-_—,

Mudlark

Drawdown Ecohydrological Change Potential

Interception

. No or unmeasurable groundwater risk
Interception

Moderate
(EHU 5, 6)
10 - 30 bgl

Hydrological change
Interception of drawdown

High
(EHU7,8,9)
<10 m bgl

Low
(EHU 1,2, 3,4)
30 m bgl

Ecohydrological sensitivity
Based on depth to groundwater

600,000 700,000

Ecohydrology Study Boundary == BHPBIO Rail Corridor (current & proposed)
) Karijini National Park
[ Ophthalmia Dam = Great Northern Highway

= Third Party Rail Corridor (current) Drawdown Potential

Low: No change to the natural ecological receptor condition

[ Ecohydrological Receptors —— Other Roads Moderate: Small potential for change to the ecological receptor condition

@ Townships BHP Billiton Iron Ore Disturbance 30% Development Scenario Il High: Potential for change to the ecological receptor condition

© Third Party Mining Areas Bl Third Party Reasonably Foreseeable Disturbance
©  BHPBIO Mining Areas

The content of this map is conceptual only, of a general nature and does not purport to contain all information relevant to future project development associated with the Project. This map
has been prepared solely for the purposes of informing environmental impact assessment pursuant to the Environmental Protection Act 1986 (WA) and Environment Protection and
Biodiversity Conservation Act 1999 and is not intended for use for any other purpose. No representation or warranty is given that project development associated with any or all of the
disturbance indicated on this map will actually proceed. As project development is dependent upon future events, the outcome of which is uncertain and cannot be assured, actual
development may vary materially from this conceptual map.

Pfe-Mitigation Case

00 800,000 850,000 900,000 950,000

7,550,000

7
4
K

/
e —
o —

v
{Ophthalmiak

[Dam)

’\"AJ.A‘*
&,{ "

7,500,000

URPERIFORTESCUE

7,450,000

/
Eastern | ff/
ge

b
N =
4 / v
3 Ophthalmial
Western ; [Em

RidGe] G

Whaleback

Jim hlebar, \Wheelarra

7,400,000

Liabili
BHPBIO does not warrant that this map is fre from errors or omissions. BHPBIO shall not be in
any way liable for loss, damage o injury to the user of this map or any other person o
organisation consequent upon or incidental 1o the existence of error or omissions on this map.
‘This map has been compiled with data from numerous source wilh different levels of reliability

ultimately, map users are required to determine the suitability of use for any particular purpose.

Data Sources:
DPaW Reserves (DPaW 2015); Roads (MRWA 2012) Aerial Image (BHPBIO); Third Pary
Disturbance digitised from Aerial imagery (Aug - Sept 2013) and Approval Documentations up to
September 2014. All other data supplied by BHPBIO (2012); Yandicoogina mining area
comprises Junction Central, Junction South East, Junction South West and the proposed
Oxbow, Pocket and Billard South mining areas

800,000 850,000 900,000 950,000

." Resource Planning Hydrology
[ J BHP BILLITON IRON ORE
bhpbilliton
resourcing the future
ECOHYDROLOGICAL CHANGE ASSESSMENT
Ecohydrological Change Potential - Groundwater Drawdown
Cumulative - 30% Development Scenario
N

Notes: Pre-mitigation groundwater changes

The map shows the potential for ecohydrological cl
based on two datasets

1) Groundwater drawdown extent Map#21
2) Ecohydrological sensitivity to groundwater change Map#10 10

Kilometres

Coordinate System: GDA 1994 MGA Zone 50
Projection: Transverse Mercator, Datum: GDA 1994, Units: Meter

Scale @ A3: 11,000,000 | Prepared: J Botteril
Date: 15/04/2015 Checked: J Vermaak Map
Reviewed: J Youngs

r-fil01\2groups\TSRD Application Drive\Resource Planning\Hydro\WAIO-wide Projects\Strategic Environmental Approval\1 Hydrology all\4 GIS\Maps\ 25_GW_Ecohydrological_Change_potential_Cumulative_30%_RevE

Infiltration from Ophthalmia Dam not considered in analysis
hence drawdown extent at Ethel Gorge is overestimated

Irrigation along Weeli Wolli Spring not considered in analysis
hence drawdown extent at Weeli Wolli Spring is overestimated

Kilometres

Document Name: \\e




600,000 650,000 700,000 750,000 800,000 850,000 900,000 950,000

\

P\re-Mitigation Case

Freshwater,
claypans of the.
Fortescus Valley

7,550,000

Roy Hill

7,550,000

Freshwater,
claypans

1
/

Fresmmer i
Clayrans of e \
Fortescue Valley, & ik
Forescus
g .= Marsh
7

Freshwater.
claypans of the
Foriescue Valey B

7,500,000
7,500,000

(T
Marillana

Ministers 724

North

UPPER/FORTESCUE

< Coondiner,
South
Flank

7,450,000

o
o
<
o
Yo}
NS
~

Parmelia

Ophthalmia
East

Ophthalmia
Shoelanna

Praire /4 - < N~ 4
Downs J8 i ‘ (“ ) hihalma _— - “A P S

Drawdown Ecohydrological Change Potential RidgeY W £ Y ;gx N
: R S oy

Jimblebar Wheelarra Dbl Caramulla

Interception

7,400,000
7,400,000

No

" No or unmeasurable groundwater risk
Interception

Liabil

BHPBIO does not warrant that this map is free from errors or omissions. BHPBIO shall not be in

. any way liable for loss, damage or injury o the user of this map or any other person or

Low Moderate High 8 organisation consequen upon or incidental to the existence of error or omissions on tiis map.

(EHU 1, 2,3, 4) (EHU 5, 6) (EHU 7, 8,9) - This map has been compiled with data from numerous source with different levels of reliability.

and is considered by the authors 1o be ft for ls intended purpose al the tme of pubication.

30 mbg! 10 -30 bgl <10 m bg! However, it should be noted that the information shown may be subject to change and

. ultimately, map users are required to determine the suitability of use for any particular purpose

Hydrological change
Interception of drawdown

Ecohydrological sensitivity , Data Sources
DPaW Reserves (DPaI 2015); Roads (MRWA 2012) Aetal Image (BHPEIO), Third Party
Based on depth to groundwater Disturbance digtised flom Acria magery (Aug - Sept 2013) and Approval Documeriations up
Seplember 2014, All lhr dsta supplied by BHPBIO (2012), Vandicoogina mining area
compries Juncion Cental, Junctin South East, Auncton Sauth West and the proposed
Grbow. Pocket and Biard South miing areas

600,000 700,000 800,000 850,000 900,000 950,000

° ‘ Resource Planning Hydrology
.‘ BHP BILLITON IRON ORE
bhpbilliton

Notes: Pre-mitigation groundwater changes resourcing the future

The map shows the potential for ecohydrological ¢ : ECOHYDROLOGICAL CHANGE ASSESSMENT
based on two datasets ‘ Ecohydrological Change Potential - Groundwater Drawdown

[ Ecohydrological Receptors —— Other Roads Moderate: Small potential for change to the ecological receptor condition ATH ;
1) Groundwater drawdown extent Map#22 BHP Billiton Iron Ore FuLI Development Scenario

Ecohydrology Study Boundary © BHPBIO Mining Areas (current & proposed) BHP Billiton Iron Ore Disturbance Full Development Scenario
[ Karijini National Park =— BHPBIO Rail Corridor (current & proposed) Drawdown Potential

[ Ophthalmia Dam = Great Northern Highway Low: No change to the natural ecological receptor condition

® Townships Bl High: Potential for change to the ecological receptor condition
2) Ecohydrological sensitivity to groundwater change Map#09 10

Infiltration from Ophthalmia Dam not considered in analysis ‘ ] : (& Kilometres
) ) ) ) ) . . ) . . hence drawdown extent at Ethel Gorge is overestimated . Coordinate System: GDA 1994 MGA Zone 50
The content of this map is conceptual only, of a general nature and does not purport to contain all information relevant to future project development associated with the Project. This map - Projection: Transverse ,&lema"m Datum: GDA 1994, Units: Meter

has been prepared solely for the purposes of informing environmental impact assessment pursuant to the Environmental Protection Act 1986 (WA) and Environment Protection and P . " : . . .
Biodiversity Conservation Act 1999 and is not intended for use for any other purpose. No representation or warranty is given that project development associated with any or all of the :”gatlon along Weeli WoIIIvS\/prlng\/\r;ﬂ’?congdered n anqu3|s Scale @ A3: 1:1,000,000 | Prepared: J Botterill
disturbance indicated on this map will actually proceed. As project development is dependent upon future events, the outcome of which is uncertain and cannot be assured, actual ence drawdown extent at Weeli Wolli Spring is overestimated Dot — CheckedJ Vermaak Map

development may vary materially from this conceptual map.
Kilometres Reviewed: J Youngs

Document Name: \\entper-fil01\2groups\TSRD Application Drive\Resource Planning\Hydro\WAIO-wide Projects\Strategic Environmental Approval\1 Hydrology all\4 GIS\Maps\ 26_GW_Ecohydrological_Change_potential_ BHPB_Full_RevE

|enusjod abuey) umopmeiq Mo




600,000 650,000 700,000 00 800,000 850,000 900,000 950,000

o
S

)\

P\re-Mitigation Case

Freshwater,
claypans of the
Fortescue Valley

7,550,000
7,550,000

Freshwater,
claypans

e
Foneg“cue Mars| ’ ! ’ N

Freshwater,
claypans of the.
Fortescue Valley
Fortescue
Marsh

Freshwater /
claypans of the
Forescus vy )

7,500,000
7,500,000

URPERIFORTESCUE

Coondiner,
Coondewanna
\ Flats .\ 2
By T,
e = Parmelia

7,450,000
7,450,000

Mudlark

p————
_ﬁf -

7S Ophthalmia

Gurinbiddy, Ea_stern

Shovelanna
Whaleback

Praire’
Downs
Western

Drawdown Ecohydrological Change Potential - Ridge

s
Jim slebar, nesiara Jimblébar,

Interception

7,400,000
7,400,000

No

. No or unmeasurable groundwater risk
Interception

Liabil
BHPBIO does not warrant that his map s free from errors or omissions. BHPBIO shall not be in
any way liable for loss, damage or injury to the user of this map or any other person or
organisation consequent upon or incidental to the existence of eror or omissions on this map.

Moderate
This map has been compiied with data from numerous source with different levels of refabilty

Low High
(EHU 1,2, 3, 4) (EHU 5, 6) (EHU 7,8, 9)

30 m bgl 10 - 30 bl <10 m bgl = :
Y Rt iimalely, map users ae requlred o determing tne suabity of se fo any partuiar purpose.

Hydrological change
Interception of drawdown

Ecohydrological sensitivity ‘ e —
X /- DPaW Reserves (DPaW 2015); Roads (MRWA 2012) Aerial Image (BHPBIO); Third Party
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comprises Junction Central, Junction South East, Junction South West and the proposed
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Notes: Pre-mitigation groundwater changes resourcing the future

The map shows the potential for ecohydrological cl ) < ECOHYDROLOGICAL CHANGE ASSESSMENT
based on two datasets : Ecohydrological Change Potential - Groundwater Drawdown
Cumulative - Full Development Scenario

N

Ecohydrology Study Boundary == BHPBIO Rail Corridor (current & proposed) Drawdown information not available
) Karijini National Park = Great Northern Highway Drawdown Potential
[ Ophthalmia Dam = Other Roads Low: No change to the natural ecological receptor condition
[ Ecohydrological Receptors BHP Billiton Iron Ore Disturbance Full Development Scenario Moderate: Small potential for change to the ecological receptor condition
® Townships B Third Party Reasonably Foreseeable Disturbance Bl High: Potential for change to the ecological receptor condition 1) Groundwater drawdown extent Map#22
© Third Party Mining Areas

o BHPBIO Mining Areas 2) Ecohydrological sensitivity to groundwater change Map#09 / 10

Infiltration from Ophthalmia Dam not considered in analysis 3 Kilometres
) ) ) ) i . . ) . . hence drawdown extent at Ethel Gorge is overestimated . Coordinate System: GDA 1994 MGA Zone 50
The content of this map is conceptual only, of a general nature and does not purport to contain all information relevant to future project development associated with the Project. This map Projection: Transverse ,\);‘ema('or Datum: GDA 1994, Units: Meter

has been prepared solely for the purposes of informing environmental impact assessment pursuant to the Environmental Protection Act 1986 (WA) and Environment Protection and P . . . : . .
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= ———| = : :

development may vary materially from this conceptual map.
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Potential Stygofauna Habitat affected by Groundwater Drawdown
30% Development Scenario BHP Billiton Iron Ore & Third Party

Stygofauna Habitat Change Potential

BHPBIO Mining Areas
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Notes: Pre-mitigation groundwater changes:

The map shows the potential stygofauna habitat and the portion of the habitat that might be subjected
to groundwater drawdown. Stygofauna abundance is higher in areas with a shallow depth to
groundwater (<10m associated with EHUs 7, 8 and 9) and lower in areas with deep groundwater levels
(>30m associated with EHUs 1, 2, 3 and 4). Areas with a medium depth to groundwater levels
(between 10 and 30 m associated with EHUs 5 and 6) is assumed to have a moderate stygofauna
abundance

The potential stygofauna habitat that might be subjected to >1m groundwater drawdown are shown as
hashed brown areas. Stygofauna communities are resilient to changes in groundwater levels and the
affected stygofauna habitat is therefore considered conservative

The high stygofauna abundance rating for saline groundwater systems (e.g. aquifers underneath the
Fortescue Valley) has been retained in accordance to the precautionary principle because of a lack of
knowledge of stygofauna communities in saline groundwater environments

The content of this map is conceptual only, of a general nature and does not purport to contain all information relevant to future project development associated with the Project. This map has been prepared solely for the purposes of informing environmental impact assessment pursuant to the Environmental
Protection Act 1986 (WA) and Environment Protection and Biodiversity Conservation Act 1999 and is not intended for use for any other purpose. No representation or warranty is given that project development associated with any or all of the disturbance indicated on this map will actually proceed. As project

development is dependent upon future events, the outcome of which is uncertain and cannot be assured, actual development may vary materially from this conceptual map.
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BHPBIO does not warrant that this map is fre from errors or omissions. BHPBIO shall not be in
any way liable for loss, damage o injury to the user of this map or any other person o
organisation consequent upon or incidental to the existence of error or omissions on this map.
This map has been compiled with data from numerous source with different levels of reliabilty
and is considered by the authors to be fit for ts intended purpose at the time of publication.
However, it should b noted that the information shown may be subject to change and
ultimately, map users are required to determine the suitability of use for any particular purpose.

Data Sources.
DPaW Reserves (DPaW 2015); Roads (MRWA 2012) Aerial Image (BHPBIO); Third Pary
Disturbance digitised from Aerial imagery (Aug - Sept 2013) and Approval Documentations up to
September 2014. All other data supplied by BHPBIO (2012); Yandicoogina mining area
comprises Junction Central, Junction South East, Junction South West and the proposed
Oxbow, Pocket and Billard South mining areas
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Notes: Pre-mitigation groundwater changes:

The map shows the potential stygofauna habitat and the portion of the habitat that might be subjected
to groundwater drawdown. Stygofauna abundance is higher in areas with a shallow depth to
groundwater (<10m associated with EHUs 7, 8 and 9) and lower in areas with deep groundwater levels
(>30m associated with EHUs 1, 2, 3 and 4). Areas with a medium depth to groundwater levels
(between 10 and 30 m associated with EHUs 5 and 6) is assumed to have a moderate stygofauna
abundance

Potential Stygofauna Habitat affected by Groundwater Drawdown >1m

Full Development Scenario BHP Billiton Iron Ore & Third Party

Stygofauna Habitat Change Potential

Light blue: low stygofauna abundance

Moderate blue: moderate stygofauna abundance

B Dark blue: high stygofauna abundance

The potential stygofauna habitat that might be subjected to >1m groundwater drawdown are shown as
hashed brown areas. Stygofauna communities are resilient to changes in groundwater levels and the
affected stygofauna habitat is therefore considered conservative

The high stygofauna abundance rating for saline groundwater systems (e.g. aquifers underneath the
Fortescue Valley) has been retained in accordance to the precautionary principle because of a lack of
knowledge of stygofauna communities in saline groundwater environments

The content of this map is conceptual only, of a general nature and does not purport to contain all information relevant to future project development associated with the Project. This map has been prepared solely for the purposes of informing environmental impact assessment pursuant to the Environmental
Protection Act 1986 (WA) and Environment Protection and Biodiversity Conservation Act 1999 and is not intended for use for any other purpose. No representation or warranty is given that project development associated with any or all of the disturbance indicated on this map will actually proceed. As project
development is dependent upon future events, the outcome of which is uncertain and cannot be assured, actual development may vary materially from this conceptual map.
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and is considered by the authors to be fit for it intended purpose at the time of publication.
However, it should b noted that the information shown may be subject to change and
ultimately, map users are required 1o determine the suitabilty of use for any particular purpose
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BHPBIO does not warrant that this map is free from errors or omissions. BHPBIO shall not be in
any way liable for loss, damage or injury to the user of this map or any other person or
organisation consequent upon or incidental o the existence of error or omissions on this map.
This map has been compiled with data from numerous source with different levels of reliabilty
and is considered by the authors to be fit for it intended purpose at the time of publication.
However, it should b noted that the information shown may be subject to change and
ultimately, map users are required 1o determine the suitabilty of use for any particular purpose

Data Sources.
DPaW Reserves (DPaW 2015); Roads (MRWA 2012) Aerial Image (BHPBIO); Third Party
Disturbance digitised from Aerial imagery (Aug - Sept 2013) and Approval Documentations up to
September 2014. All other dala supplied by BHPBIO (2012); Yandicoogina mining area
comprises Junction Central, Junction South East, Junction South West and the proposed
Oxbow, Pocket and Billard South mining areas
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[ Karijini National Park BHPBIO Rail Corridor B Third Party Existing Disturbance
) y 9 The map shows the change in surface water availability ECOHYDROLOGICAL CHANGE ASSESSMENT

1 Ecohydrological Receptors — Third Party Rail Corridor Surface Water Reduction caused by the mining disturbance areas. The assessment Surface Water Change
was carried out using terrain analysis and is based on: : Cumulative - Existing Development
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I Ophthalmia Dam — Great Northern Highway No or unmeasureable < 5% loss of catchment
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°  BHPBIO Mining Areas Drainage Lines 5-30m DEM M High >20% loss of catchment proportional to the change in catchment area v Kilometres
Runoff from the upstream catchments are diverted around . Coordinate System: GDA 1994 MGA Zone 50

the disturbance areas and flow to the downstream Projection: Transverse Mercator, Datum: GDA 1994, Units: Meter

catchments, 1km downstream of the disturbance areas Scale @ A3: 1:1,000,000 | Prepared: J Botteril
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