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WALLARAH 2 COAL PROJECT EPBC REF. 2012/6388. ASSESSMENT OF 
BIODIVERSITY OFFSET PACKAGE AGAINST THE EPBC OFFSETS 
ASSESSMENT GUIDE 
 

Dear Dianne, 
 

The Department of Sustainability, Environment, Water, Populations and 
Communities (SEWPaC), during their review of the draft Environmental Impact 
Statement (EIS) for the Wallarah 2 Coal Project (the Project) were concerned that 
the quantification of protected matters potentially occurring on site and impacted 
by the proposal, the nature and scale of these impacts as well the proposed 
mitigation measures and offsets to minimise and compenste for these impacts 
appeared to be inadequate.  

SEWPaC determined that the level of detail for the proposed avoidance, mitigation 
measures and offset package was inadequate and needed to be further addressed 
to provide certainty that impacts on Matters of National Environmental Significance 
(MNES) were adequately compensated. Specifically, SEWPaC required revisions 
to the EIS to demonstrate how the proposed offset was consistent with the new 
Commonwealth Offsets policy (the Policy). 

The Policy is accompanied by an Excel calculator tool that is referred to in the new 
EPBC Act Offsets Policy as the Offsets Assessment Guide. The Offsets 
Assessment Guide is used to assess the adequacy of biodiversity offsetting 
measures in addressing development impacts on MNES. The Offsets Assessment 
Guide was released in late 2012 and was unavailable when the proposed 
Biodiversity Offset Package (BOP) for the Wallarah 2 Coal Project was being 
developed.     

Cumberland Ecology has now conducted an assessment for the Project using 
current data to enter information into the Offsets Assessment Guide. The purpose 
of this letter is to present the key findings of the EPBC Offset Assessment and to 
discuss the implications for the Project. The scores, rationales and assumptions 
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used in the Offsets Assessment Guide have been explained in detail and are appended to this 
letter. 

 

1. Background 

1.1 The Offset Assessment Guide 

The Offsets Assessment Guide (SEWPaC 2012) was designed for SEWPaC’s use to assist in 
the assessment of the suitability of direct offsets proposed for development projects.  It provides 
a prescriptive method for measuring the loss of biodiversity values at a development site and 
the gain in biodiversity values at an offset site.  The offset assessment guide expresses the 
value of a proposed direct offsetting measure as a percentage of the development’s offsetting 
requirement.  

The biodiversity impacts of a development are considered to be adequately compensated for by 
SEWPaC if the direct biodiversity offsets meet at least 90% of the offsetting requirement.  Under 
the new EPBC Act Offsets Policy, the remaining 10% of a development’s offsetting requirement 
can comprise indirect offsets, such as a financial contribution to research or education 
programs. 

1.2 Predicted Impacts to Matters of National Environmental Significance 

The Wallarah 2 Coal Project involves the development of an underground mine and associated 
surface infrastructure.  As part of the development and operation of the mine, it was recognised 
that the Project will require the direct removal of habitat for a number of MNES. Other predicted 
indirect impacts from the development and operation of the mine include potential subsidence 
during the mining process.  

Direct impacts on MNES from the removal of native vegetation and habitat have been assessed 
in accordance with the Offsets Assessment Guide. The Offsets Assessment Guide currently 
does not include assessments of indirect impacts from subsidence. 

The Ecological Impact Assessment determined several MNES that occur or have potential to 
occur within the Project Boundary. The current assessments against the Offsets Assessment 
Guide have largely been limited to the MNES listed as controlled action species during the 
determination of the Project as a controlled action. These include:  

 Angophora inopina (Charmhaven Apple); 

 Tetratheca juncea (Black-eyed Susan); 

 Giant Barred Frog (Mixophyes iteratus); and 

 Spotted-tailed Quoll (Dasyurus maculatus). 
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In addition to the listed control action species, assessments have also been conducted for two 
further species. These are: 

 Acacia bynoeana (Bynoe’s Wattle); and 

 Grey-headed Flying-fox (Pteropus poliocephalus). 

Acacia bynoeana has been assessed as one known individual is likely to be cleared from the 
impact areas. Although the Grey-headed Flying-fox was not recorded within the impact areas, 
the species is highly mobile and has been recorded within other parts of the Project Boundary.  

1.3 Biodiversity Offset Package 

To address these ecological impacts, a substantial BOP with a “maintain or improve” approach 
was developed.  The BOP incorporates retention, improvement and management of areas of 
moderate to good quality vegetation and revegetation of degraded grassland areas to woodland 
habitat. All proposed offset areas are to be conserved in perpetuity. Using the Offsets 
Assessment Guide. 

 

2. Impact Assessment 

Each MNES identified above was assessed within the Offsets Assessment Guide to determine 
the total quantum of impact in hectares based on area of impact and quality of the habitat 
impacted.  The completed assessment spreadsheets are provided in Appendix A. Table 1 
below summarises the assessed impact to each MNES. 

Table 1 Total Quantum of Impacts for each MNES 

MNES EPBC listing Area 

Impacted 

(ha) 

Quality Total 

Quantum of 

Impact 

(adjusted ha) 

Angophora inopina (Charmhaven Apple) Vulnerable 47.7 7/10 33.39 

Tetratheca juncea (Black-eyed Susan) Vulnerable 50.5 6/10 30.30 

Acacia bynoeana (Bynoe’s Wattle) Vulnerable 42.9 4/10 17.16 

Giant Barred Frog (Mixophyes iteratus) Endangered 10.4 4/10 4.16 

Spotted-tailed Quoll (Dasyurus maculatus) Endangered 48.4 4/10 19.36 

Grey-headed Flying-fox (Pteropus 
poliocephalus) 

Vulnerable 48.4 4/10 19.36 
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2.1 Offset Assessment 

The offsets for each MNES comprise several components, which are assessed separately 
within the Offsets Assessment Guide (Appendix A). The assessments were conducted using 
the area of habitat present in the impact and offset areas of the Project for each of the six 
MNES.  

Additional offset assessments included assessment of the proposed revegetation of exotic 
grasslands to moderate quality woodland. The proposed revegetation offset was assessed only 
for Angophora inopina and Tetratheca juncea as the revegetation is aimed specifically at these 
two species 

Table 2 below lists the offset components for each MNES.  Each component is assessed based 
on a number of variables including current and future quality, risks and confidence in achieving 
the desired outcome. Summary tables providing justification of values entered into the Offsets 
Assessment Guide are provided in Appendix B. 

 

Table 2 Offset Components for each MNES 

MNES Offset Components 

Angophora inopina (Charmhaven 
Apple) 

Part 1 - Protection and management of 135.4 ha of moderate to 
good quality habitat for Angophora inopina 

Part 2 - Revegetation of 31.41 ha of degraded grassland to 
moderate to good quality woodland habitat for Angophora inopina 

Tetratheca juncea (Black-eyed 
Susan) 

Part 1 - Protection and mangement of 192.8 ha of moderate to 
good quality habitat for Tetratheca juncea. 

Part 2 - Revegetation of 31.41 ha of degraded grassland to 
moderate to good quality woodland habitat for Tetratheca juncea. 

Acacia bynoeana (Bynoe’s Wattle) Protection and management of 169.4 ha of moderate to good 
quality habitat for Acacia bynoeana 

Giant Barred Frog (Mixophyes 
iteratus) 

Protection and management of 27.3 ha of moderate to good 
quality habitat for  the Giant Barred Frog 

Spotted-tailed Quoll (Dasyurus 
maculatus) 

Protection and management of 118.8 ha of moderate to good 
quality habitat for the Spotted-tailed Quoll 

Grey-headed Flying-fox (Pteropus 
poliocephalus) 

Protection and management of 118.8 ha of moderate to good 
quality habitat for the Grey-headed Flying Fox 
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3. Results 

Table 3 summarises the results of each MNES and offset component.  For each MNES 
assessed, the current BOP is estimated to provide greater than the minimum 90% direct offset 
required by SEWPaC.  This indicates that no further direct offsets are required for the Project for 
predicted impacts to MNES.  

Table 3 Summary of Results for each MNES 

MNES Total Quantum of 
impact (adjusted 

ha) 

Offset areas Total 

  Retained Revegetated  

Angophora inopina 
(Charmhaven Apple) 

33.39 135.4 ha 
(137.03%) 

31.41 ha 
(16.54%) 

166.8 ha 
(153.57%) 

Tetratheca juncea (Black-
eyed Susan) 

30.30 192.8 ha 
(202.82%) 

31.41 ha 
(18.23%) 

224.2 ha 
(221.05%) 

Acacia bynoeana 
(Bynoe’s Wattle) 

17.16 169.4 ha 
(247.98%) 

 169.4 ha 
(247.98%) 

Giant Barred Frog 
(Mixophyes iteratus) 

4.16 27.3 ha 
(91.47%) 

 27.3 ha 
(91.47%) 

Spotted-tailed Quoll 
(Dasyurus maculatus) 

19.36 118.8 ha 
(101.60%) 

 118.8 ha 
(101.60%) 

Grey-headed Flying-fox 
(Pteropus poliocephalus) 

19.36 118.8 ha 
(168.15%) 

 118.8 ha 
(168.15%) 

 

We would be happy to discuss any aspect of this assessment in further detail.  Please do not 
hesitate to contact either myself, or Gitanjali Katrak, on (02) 9868 1933 

 

Yours sincerely 

 

Dr David Robertson 
Director 
David.Robertson@cumberlandecology.com.au 
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Appendix A 
  

Offset Assessment Guide Spreadsheets 
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A.1 Contents 

This appendix contains the following offsets assessment guide spreadsheets 

1. Angophora inopina – Part 1 (Retained Habitat); 

2. Angophora inopina – Part 2 (Revegetation); 

3. Tetratheca juncea – Part 1 (Retained Habitat); 

4. Tetratheca juncea – Part 2 (Revegetation); 

5. Acacia bynoeana; 

6. Giant Barred Frog; 

7. Spotted-tailed Quoll; and 

8. Grey-headed Flying Fox. 
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Offsets Assessment Guide

Matter of National Environmental Significance

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence 
in result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

Risk of loss 
(%) without 

offset

Risk of loss 
(%) with 

offset

Future area 
without offset 

(adjusted 
hectares)

0.0

Future area 
with offset 
(adjusted 
hectares)

0.0

0.00
Time until 
ecological 

benefit

Start quality 
(scale of 0-

10)

Future quality 
without offset 
(scale of 0-10)

Future 
quality with 
offset (scale 

of 0-10)

47.7 Hectares
Risk of loss 
(%) without 

offset
40%

Risk of loss 
(%) with 

offset
5%

7 Scale 0-10

Future area 
without offset 

(adjusted 
hectares)

81.2

Future area 
with offset 
(adjusted 
hectares)

128.6

33.39 Adjusted 
hectares

Time until 
ecological 

benefit
10

Start quality 
(scale of 0-

10)
7

Future quality 
without offset 
(scale of 0-10)

6

Future 
quality with 
offset (scale 

of 0-10)

8 2.00 70% 1.40 1.37

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence 
in result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

No No

45.75 137.03%

$0.00 $0.00

No

No

No

$0.00 $0.00

Number of individuals 0 $0.00

Direct offset ($)
Other 

compensatory 
measures ($)

$0.00

Mortality rate

$0.00

Total ($)

$0.00

$0.00

$0.00

$0.00

Risk-related 
time horizon 

(max. 20 years)

20

Start area 
(hectares)

Start area and 
quality

Future value without 
offset

0 $0.00

$0.00

Number of features 0

Birth rate

N/A

Area of community

0

0 $0.00

Mortality rate
e.g Change in number of road kills 
per year

47.39 95% 45.02

Net present value 

43.26

Threatened species

Time over 
which loss is 

averted (max. 
20 years)

135.4Start area 
(hectares)

Area of community

Yes 33.39

This guide relies on Macros being enabled in your browser.

Name

EPBC Act status 

Annual probability of extinction

Based on IUCN category definitions

Impact calculator

No

Area

Ecological communities

Area of community

Ecological Communities

Quality

Total quantum of 
impact

Future area and 
quality with offset

Net present value 
(adjusted hectares)

Time horizon 
(years)

Key to Cell Colours

Future area and 
quality without 

offset

No

2 October 2012
For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 

Calculated output

Angophora inopina

Vulnerable

0.2%

Im
pa

ct
 c

al
cu

la
to

r

Condition of habitat
Change in habitat condition, but no 
change in extent

Birth rate
e.g. Change in nest success

Number of individuals
e.g. Individual plants/animals

No

Mortality rate
e.g Change in number of road kills 
per year

Birth rate
e.g. Change in nest success

Condition of habitat
Change in habitat condition, but 
no change in extent

Yes

Clearing of 47.7 
ha of moderate to 

good quality 
habitat for 
Angophora 

inopina

Area

Area of habitat

Threatened species habitat

Adjusted 
hectares

Part 1 - Protection and 
management of 135.4 

ha of moderate to good 
quality habitat for 

Angophora inopina

137.03% Yes45.75

Threatened species habitat

O
ff

se
t c

al
cu

la
to

r

Total 
quantum of 

impact

Protected matter 
attributes Quantum of impact Protected matter attributes

Protected matter attributes

Number of features
e.g. Nest hollows, habitat trees

Total 
quantum of 

impact

Area of habitatQuality 

Total quantum of 
impact

Number of individuals
e.g. Individual plants/animals

Protected matter 
attributes

Number of features
e.g. Nest hollows, habitat trees

User input required

Drop-down list

Offset calculator

Not applicable to attribute

No

Start valueTime horizon 
(years)

No No

Threatened species

No

$0.00

$0.00

Future value with 
offset

Summary

 Cost ($)

Quantum of impact

Net 
present 
value of 

offset

% of impact 
offset Direct offset adequate?

Su
m

m
ar

y

Area of habitat 33.39 Yes $0.00

Quantum of impact

Condition of habitat

0

Protected matter attributes
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in result (%)
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without offset 
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with offset 
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0.0

0.00
Time until 
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benefit

Start quality 
(scale of 0-

10)

Future quality 
without offset 
(scale of 0-10)

Future 
quality with 
offset (scale 

of 0-10)

47.7 Hectares
Risk of loss 
(%) without 

offset
0%

Risk of loss 
(%) with 

offset
10%

7 Scale 0-10

Future area 
without offset 

(adjusted 
hectares)

31.4

Future area 
with offset 
(adjusted 
hectares)

28.3

33.39 Adjusted 
hectares

Time until 
ecological 

benefit
20

Start quality 
(scale of 0-

10)
0

Future quality 
without offset 
(scale of 0-10)

0

Future 
quality with 
offset (scale 

of 0-10)

6 6.00 40% 2.40 2.31

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence 
in result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

No No

5.52 16.54%

0

Protected matter attributes

$0.00

#DIV/0!

Future value with 
offset

Summary

 Cost ($)

Quantum of impact

Net 
present 
value of 

offset

% of impact 
offset Direct offset adequate?

Su
m

m
ar

y

Area of habitat 33.39 No $0.00

Quantum of impact

Condition of habitat

No No

Threatened species

No

Start valueTime horizon 
(years)

Quality 

Total quantum of 
impact

Number of individuals
e.g. Individual plants/animals

Protected matter 
attributes

Number of features
e.g. Nest hollows, habitat trees

User input required

Drop-down list

Offset calculator

Not applicable to attribute

No

Yes

Clearing of 47.7 
ha of moderate to 

good quality 
habitat for 
Angophora 

inopina

Area

Area of habitat

Threatened species habitat

Adjusted 
hectares

Part 2 - Revegetation of 
31.41 ha of degraded 
grassland to moderate 

to good quality 
woodland habitat for 
Angophora inopina

16.54% No5.52

Threatened species habitat

O
ff

se
t c

al
cu

la
to

r

Total 
quantum of 

impact

Protected matter 
attributes Quantum of impact Protected matter attributes

Protected matter attributes

Number of features
e.g. Nest hollows, habitat trees

Total 
quantum of 

impact

Area of habitat

No

2 October 2012
For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 

Calculated output

Angophora inopina

Vulnerable

0.2%

Im
pa

ct
 c

al
cu

la
to

r

Condition of habitat
Change in habitat condition, but no 
change in extent

Birth rate
e.g. Change in nest success

Number of individuals
e.g. Individual plants/animals

No

Mortality rate
e.g Change in number of road kills 
per year

Birth rate
e.g. Change in nest success

Condition of habitat
Change in habitat condition, but 
no change in extent

Net present value 
(adjusted hectares)

Time horizon 
(years)

Key to Cell Colours

Future area and 
quality without 

offset

Area of community

Yes 33.39

This guide relies on Macros being enabled in your browser.

Name

EPBC Act status 

Annual probability of extinction

Based on IUCN category definitions

Impact calculator

No

Area

Ecological communities

Area of community

Ecological Communities

Quality

Total quantum of 
impact

Future area and 
quality with offset

Mortality rate
e.g Change in number of road kills 
per year

-3.14 95% -2.98

Net present value 

-2.87

Threatened species

Time over 
which loss is 

averted (max. 
20 years)

31.41Start area 
(hectares)

0 $0.00

$0.00

Number of features 0

Birth rate

#DIV/0!

Area of community

0

0 $0.00

Risk-related 
time horizon 

(max. 20 years)

20

Start area 
(hectares)

Start area and 
quality

Future value without 
offset

Number of individuals 0 $0.00

Direct offset ($)
Other 

compensatory 
measures ($)

$0.00

Mortality rate

$0.00

Total ($)

$0.00

$0.00

$0.00

#DIV/0!

$0.00 #DIV/0!

No

No

No

$0.00 $0.00
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offset
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Future area 
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(adjusted 
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Future area 
with offset 
(adjusted 
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hectares

Time until 
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benefit
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Start quality 
(scale of 0-
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6

Future quality 
without offset 
(scale of 0-10)

5

Future 
quality with 
offset (scale 

of 0-10)

7 2.00 70% 1.40 1.37

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence 
in result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

No No

61.46 202.82%

0

Protected matter attributes

$0.00

$0.00

Future value with 
offset

Summary

 Cost ($)

Quantum of impact

Net 
present 
value of 

offset

% of impact 
offset Direct offset adequate?

Su
m

m
ar

y

Area of habitat 30.3 Yes $0.00

Quantum of impact

Condition of habitat

No No

Threatened species

No

Start valueTime horizon 
(years)

Quality 

Total quantum of 
impact

Number of individuals
e.g. Individual plants/animals

Protected matter 
attributes

Number of features
e.g. Nest hollows, habitat trees

User input required

Drop-down list

Offset calculator

Not applicable to attribute

No

Yes

Clearing of 50.5 
ha of moderate to 

good quality 
habitat for 

Tetratheca juncea

Area

Area of habitat

Threatened species habitat

Adjusted 
hectares

Part 1 - Protection and 
mangement of 192.8 ha 

of moderate to good 
quality habitat for 
Tetratheca juncea

202.82% Yes61.46

Threatened species habitat

O
ff

se
t c

al
cu

la
to

r

Total 
quantum of 

impact

Protected matter 
attributes Quantum of impact Protected matter attributes

Protected matter attributes

Number of features
e.g. Nest hollows, habitat trees

Total 
quantum of 

impact

Area of habitat

No

2 October 2012
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Calculated output

Tetratheca juncea

Vulnerable

0.2%

Im
pa

ct
 c

al
cu

la
to

r

Condition of habitat
Change in habitat condition, but no 
change in extent

Birth rate
e.g. Change in nest success

Number of individuals
e.g. Individual plants/animals

No

Mortality rate
e.g Change in number of road kills 
per year

Birth rate
e.g. Change in nest success

Condition of habitat
Change in habitat condition, but 
no change in extent

Net present value 
(adjusted hectares)

Time horizon 
(years)

Key to Cell Colours

Future area and 
quality without 

offset

Area of community

Yes 30.30

This guide relies on Macros being enabled in your browser.

Name

EPBC Act status 

Annual probability of extinction

Based on IUCN category definitions

Impact calculator

No

Area

Ecological communities

Area of community

Ecological Communities

Quality

Total quantum of 
impact

Future area and 
quality with offset

Mortality rate
e.g Change in number of road kills 
per year

71.34 95% 67.77

Net present value 

65.11

Threatened species

Time over 
which loss is 

averted (max. 
20 years)

192.8Start area 
(hectares)

0 $0.00

$0.00

Number of features 0

Birth rate

N/A

Area of community

0

0 $0.00

Risk-related 
time horizon 

(max. 20 years)

20

Start area 
(hectares)

Start area and 
quality

Future value without 
offset

Number of individuals 0 $0.00

Direct offset ($)
Other 

compensatory 
measures ($)

$0.00

Mortality rate

$0.00

Total ($)

$0.00

$0.00

$0.00

$0.00

$0.00 $0.00

No

No

No

$0.00 $0.00
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with offset 
(adjusted 
hectares)

28.3

30.30 Adjusted 
hectares

Time until 
ecological 

benefit
20

Start quality 
(scale of 0-

10)
0

Future quality 
without offset 
(scale of 0-10)

0

Future 
quality with 
offset (scale 

of 0-10)

6 6.00 40% 2.40 2.31

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence 
in result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

No No

5.52 18.23%

0

Protected matter attributes

$0.00

#DIV/0!

Future value with 
offset

Summary

 Cost ($)

Quantum of impact

Net 
present 
value of 

offset

% of impact 
offset Direct offset adequate?

Su
m

m
ar

y

Area of habitat 30.3 No $0.00

Quantum of impact

Condition of habitat

No No

Threatened species

No

Start valueTime horizon 
(years)

Quality 

Total quantum of 
impact

Number of individuals
e.g. Individual plants/animals

Protected matter 
attributes

Number of features
e.g. Nest hollows, habitat trees

User input required

Drop-down list

Offset calculator

Not applicable to attribute

No

Yes

Clearing of 50.5 
ha of moderate to 

good quality 
habitat for 

Tetratheca juncea

Area

Area of habitat

Threatened species habitat

Adjusted 
hectares

Part 2 - Revegetation of 
31.41 ha of degraded 
grassland to moderate 

to good quality 
woodland habitat for 

Tetratheca juncea

18.23% No5.52

Threatened species habitat

O
ff

se
t c

al
cu

la
to

r

Total 
quantum of 

impact

Protected matter 
attributes Quantum of impact Protected matter attributes

Protected matter attributes

Number of features
e.g. Nest hollows, habitat trees

Total 
quantum of 

impact

Area of habitat

No

2 October 2012
For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 

Calculated output

Tetratheca juncea

Vulnerable

0.2%

Im
pa

ct
 c

al
cu

la
to

r

Condition of habitat
Change in habitat condition, but no 
change in extent

Birth rate
e.g. Change in nest success

Number of individuals
e.g. Individual plants/animals

No

Mortality rate
e.g Change in number of road kills 
per year

Birth rate
e.g. Change in nest success

Condition of habitat
Change in habitat condition, but 
no change in extent

Net present value 
(adjusted hectares)

Time horizon 
(years)

Key to Cell Colours

Future area and 
quality without 

offset

Area of community

Yes 30.30

This guide relies on Macros being enabled in your browser.

Name

EPBC Act status 

Annual probability of extinction

Based on IUCN category definitions

Impact calculator

No

Area

Ecological communities

Area of community

Ecological Communities

Quality

Total quantum of 
impact

Future area and 
quality with offset

Mortality rate
e.g Change in number of road kills 
per year

-3.14 95% -2.98

Net present value 

-2.87

Threatened species

Time over 
which loss is 

averted (max. 
20 years)

31.41Start area 
(hectares)

0 $0.00

$0.00

Number of features 0

Birth rate

#DIV/0!

Area of community

0

0 $0.00

Risk-related 
time horizon 

(max. 20 years)

20

Start area 
(hectares)

Start area and 
quality

Future value without 
offset

Number of individuals 0 $0.00

Direct offset ($)
Other 

compensatory 
measures ($)

$0.00

Mortality rate

$0.00

Total ($)

$0.00

$0.00

$0.00

#DIV/0!

$0.00 #DIV/0!

No

No

No

$0.00 $0.00



Offsets Assessment Guide

Matter of National Environmental Significance

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence 
in result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

Risk of loss 
(%) without 

offset

Risk of loss 
(%) with 

offset

Future area 
without offset 

(adjusted 
hectares)

0.0

Future area 
with offset 
(adjusted 
hectares)

0.0

0.00
Time until 
ecological 

benefit

Start quality 
(scale of 0-

10)

Future quality 
without offset 
(scale of 0-10)

Future 
quality with 
offset (scale 

of 0-10)

42.9 Hectares
Risk of loss 
(%) without 

offset
40%

Risk of loss 
(%) with 

offset
3%

4 Scale 0-10

Future area 
without offset 

(adjusted 
hectares)

101.6

Future area 
with offset 
(adjusted 
hectares)

164.3

17.16 Adjusted 
hectares

Time until 
ecological 

benefit
10

Start quality 
(scale of 0-

10)
4

Future quality 
without offset 
(scale of 0-10)

3

Future 
quality with 
offset (scale 

of 0-10)

5 2.00 70% 1.40 1.37

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence 
in result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

No No

42.55 247.98%

0

Protected matter attributes

$0.00

$0.00

Future value with 
offset

Summary

 Cost ($)

Quantum of impact

Net 
present 
value of 

offset

% of impact 
offset Direct offset adequate?

Su
m

m
ar

y

Area of habitat 17.16 Yes $0.00

Quantum of impact

Condition of habitat

No No

Threatened species

No

Start valueTime horizon 
(years)

Quality 

Total quantum of 
impact

Number of individuals
e.g. Individual plants/animals

Protected matter 
attributes

Number of features
e.g. Nest hollows, habitat trees

User input required

Drop-down list

Offset calculator

Not applicable to attribute

No

Yes

Clearing of 42.9 
ha of moderate to 

good quality 
habitat for 
Angophora 

inopina

Area

Area of habitat

Threatened species habitat

Adjusted 
hectares

Protection and 
management of 169.4 

ha of moderate to good 
quality habitat for 
Acacia bynoeana

247.98% Yes42.55

Threatened species habitat

O
ff

se
t c

al
cu

la
to

r

Total 
quantum of 

impact

Protected matter 
attributes Quantum of impact Protected matter attributes

Protected matter attributes

Number of features
e.g. Nest hollows, habitat trees

Total 
quantum of 

impact

Area of habitat

No

2 October 2012
For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 

Calculated output

Acacia bynoeana

Vulnerable

0.2%

Im
pa

ct
 c

al
cu

la
to

r

Condition of habitat
Change in habitat condition, but no 
change in extent

Birth rate
e.g. Change in nest success

Number of individuals
e.g. Individual plants/animals

No

Mortality rate
e.g Change in number of road kills 
per year

Birth rate
e.g. Change in nest success

Condition of habitat
Change in habitat condition, but 
no change in extent

Net present value 
(adjusted hectares)

Time horizon 
(years)

Key to Cell Colours

Future area and 
quality without 

offset

Area of community

Yes 17.16

This guide relies on Macros being enabled in your browser.

Name

EPBC Act status 

Annual probability of extinction

Based on IUCN category definitions

Impact calculator

No

Area

Ecological communities

Area of community

Ecological Communities

Quality

Total quantum of 
impact

Future area and 
quality with offset

Mortality rate
e.g Change in number of road kills 
per year

62.68 95% 59.54

Net present value 

57.21

Threatened species

Time over 
which loss is 

averted (max. 
20 years)

169.4Start area 
(hectares)

0 $0.00

$0.00

Number of features 0

Birth rate

N/A

Area of community

0

0 $0.00

Risk-related 
time horizon 

(max. 20 years)

20

Start area 
(hectares)

Start area and 
quality

Future value without 
offset

Number of individuals 0 $0.00

Direct offset ($)
Other 

compensatory 
measures ($)

$0.00

Mortality rate

$0.00

Total ($)

$0.00

$0.00

$0.00

$0.00

$0.00 $0.00

No

No

No

$0.00 $0.00



Offsets Assessment Guide

Matter of National Environmental Significance

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence 
in result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

Risk of loss 
(%) without 

offset

Risk of loss 
(%) with 

offset

Future area 
without offset 

(adjusted 
hectares)

0.0

Future area 
with offset 
(adjusted 
hectares)

0.0

0.00
Time until 
ecological 

benefit

Start quality 
(scale of 0-

10)

Future quality 
without offset 
(scale of 0-10)

Future 
quality with 
offset (scale 

of 0-10)

10.4 Hectares
Risk of loss 
(%) without 

offset
40%

Risk of loss 
(%) with 

offset
5%

4 Scale 0-10

Future area 
without offset 

(adjusted 
hectares)

16.4

Future area 
with offset 
(adjusted 
hectares)

25.9

4.16 Adjusted 
hectares

Time until 
ecological 

benefit
10

Start quality 
(scale of 0-

10)
4

Future quality 
without offset 
(scale of 0-10)

3

Future 
quality with 
offset (scale 

of 0-10)

4 1.00 65% 0.65 0.58

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence 
in result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

No No

3.81 91.47%

0

Protected matter attributes

$0.00

#DIV/0!

Future value with 
offset

Summary

 Cost ($)

Quantum of impact

Net 
present 
value of 

offset

% of impact 
offset Direct offset adequate?

Su
m

m
ar

y

Area of habitat 4.16 Yes $0.00

Quantum of impact

Condition of habitat

No No

Threatened species

No

Start valueTime horizon 
(years)

Quality 

Total quantum of 
impact

Number of individuals
e.g. Individual plants/animals

Protected matter 
attributes

Number of features
e.g. Nest hollows, habitat trees

User input required

Drop-down list

Offset calculator

Not applicable to attribute

No

Yes

Clearing of 10.4 
ha of moderate to 

good quality 
habitat for the 

Giant Barred Frog

Area

Area of habitat

Threatened species habitat

Adjusted 
hectares

Protection and 
management of 27.3 ha 

of moderate to good 
quality habitat for the 

Giant Barred Frog

91.47% Yes3.81

Threatened species habitat

O
ff

se
t c

al
cu

la
to

r

Total 
quantum of 

impact

Protected matter 
attributes Quantum of impact Protected matter attributes

Protected matter attributes

Number of features
e.g. Nest hollows, habitat trees

Total 
quantum of 

impact

Area of habitat

No

2 October 2012
For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 

Calculated output

Mixophyes iteratus

Endangered

1.2%

Im
pa

ct
 c

al
cu

la
to

r

Condition of habitat
Change in habitat condition, but no 
change in extent

Birth rate
e.g. Change in nest success

Number of individuals
e.g. Individual plants/animals

No

Mortality rate
e.g Change in number of road kills 
per year

Birth rate
e.g. Change in nest success

Condition of habitat
Change in habitat condition, but 
no change in extent

Net present value 
(adjusted hectares)

Time horizon 
(years)

Key to Cell Colours

Future area and 
quality without 

offset

Area of community

Yes 4.16

This guide relies on Macros being enabled in your browser.

Name

EPBC Act status 

Annual probability of extinction

Based on IUCN category definitions

Impact calculator

No

Area

Ecological communities

Area of community

Ecological Communities

Quality

Total quantum of 
impact

Future area and 
quality with offset

Mortality rate
e.g Change in number of road kills 
per year

9.56 95% 9.08

Net present value 

7.15

Threatened species

Time over 
which loss is 

averted (max. 
20 years)

27.3Start area 
(hectares)

0 $0.00

$0.00

Number of features 0

Birth rate

#DIV/0!

Area of community

0

0 $0.00

Risk-related 
time horizon 

(max. 20 years)

20

Start area 
(hectares)

Start area and 
quality

Future value without 
offset

Number of individuals 0 $0.00

Direct offset ($)
Other 

compensatory 
measures ($)

$0.00

Mortality rate

$0.00

Total ($)

$0.00

$0.00

$0.00

#DIV/0!

$0.00 #DIV/0!

No

No

No

$0.00 $0.00



Offsets Assessment Guide

Matter of National Environmental Significance

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence 
in result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

Risk of loss 
(%) without 

offset

Risk of loss 
(%) with 

offset

Future area 
without offset 

(adjusted 
hectares)

0.0

Future area 
with offset 
(adjusted 
hectares)

0.0

0.00
Time until 
ecological 

benefit

Start quality 
(scale of 0-

10)

Future quality 
without offset 
(scale of 0-10)

Future 
quality with 
offset (scale 

of 0-10)

48.4 Hectares
Risk of loss 
(%) without 

offset
40%

Risk of loss 
(%) with 

offset
5%

4 Scale 0-10

Future area 
without offset 

(adjusted 
hectares)

71.3

Future area 
with offset 
(adjusted 
hectares)

112.9

19.36 Adjusted 
hectares

Time until 
ecological 

benefit
10

Start quality 
(scale of 0-

10)
4

Future quality 
without offset 
(scale of 0-10)

4

Future 
quality with 
offset (scale 

of 0-10)

5 1.00 65% 0.65 0.58

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence 
in result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

No No

19.67 101.60%

$0.00 $0.00

No

No

No

$0.00 $0.00

Number of individuals 0 $0.00

Direct offset ($)
Other 

compensatory 
measures ($)

$0.00

Mortality rate

$0.00

Total ($)

$0.00

$0.00

$0.00

$0.00

Risk-related 
time horizon 

(max. 20 years)

20

Start area 
(hectares)

Start area and 
quality

Future value without 
offset

0 $0.00

$0.00

Number of features 0

Birth rate

N/A

Area of community

0

0 $0.00

Mortality rate
e.g Change in number of road kills 
per year

41.58 95% 39.50

Net present value 

31.12

Threatened species

Time over 
which loss is 

averted (max. 
20 years)

118.8Start area 
(hectares)

Area of community

Yes 19.36

This guide relies on Macros being enabled in your browser.

Name

EPBC Act status 

Annual probability of extinction

Based on IUCN category definitions

Impact calculator

No

Area

Ecological communities

Area of community

Ecological Communities

Quality

Total quantum of 
impact

Future area and 
quality with offset

Net present value 
(adjusted hectares)

Time horizon 
(years)

Key to Cell Colours

Future area and 
quality without 

offset

No

2 October 2012
For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 

Calculated output

Spotted-tailed 
Quoll

Endangered

1.2%

Im
pa

ct
 c

al
cu

la
to

r

Condition of habitat
Change in habitat condition, but no 
change in extent

Birth rate
e.g. Change in nest success

Number of individuals
e.g. Individual plants/animals

No

Mortality rate
e.g Change in number of road kills 
per year

Birth rate
e.g. Change in nest success

Condition of habitat
Change in habitat condition, but 
no change in extent

Yes

Clearing of 48.4 
ha of moderate to 

good quality 
habitat for the 
Spotted-tailed 

Quoll

Area

Area of habitat

Threatened species habitat

Adjusted 
hectares

Protection and 
management of 118.8 

ha of moderate to good 
quality habitat for the 
Spotted-tailed Quoll

101.60% Yes19.67

Threatened species habitat

O
ff

se
t c

al
cu

la
to

r

Total 
quantum of 

impact

Protected matter 
attributes Quantum of impact Protected matter attributes

Protected matter attributes

Number of features
e.g. Nest hollows, habitat trees

Total 
quantum of 

impact

Area of habitatQuality 

Total quantum of 
impact

Number of individuals
e.g. Individual plants/animals

Protected matter 
attributes

Number of features
e.g. Nest hollows, habitat trees

User input required

Drop-down list

Offset calculator

Not applicable to attribute

No

Start valueTime horizon 
(years)

No No

Threatened species

No

$0.00

$0.00

Future value with 
offset

Summary

 Cost ($)

Quantum of impact

Net 
present 
value of 

offset

% of impact 
offset Direct offset adequate?

Su
m

m
ar

y

Area of habitat 19.36 Yes $0.00

Quantum of impact

Condition of habitat

0

Protected matter attributes



Offsets Assessment Guide

Matter of National Environmental Significance

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence 
in result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

Risk of loss 
(%) without 

offset

Risk of loss 
(%) with 

offset

Future area 
without offset 

(adjusted 
hectares)

0.0

Future area 
with offset 
(adjusted 
hectares)

0.0

0.00
Time until 
ecological 

benefit

Start quality 
(scale of 0-

10)

Future quality 
without offset 
(scale of 0-10)

Future 
quality with 
offset (scale 

of 0-10)

48.4 Hectares
Risk of loss 
(%) without 

offset
40%

Risk of loss 
(%) with 

offset
5%

4 Scale 0-10

Future area 
without offset 

(adjusted 
hectares)

71.3

Future area 
with offset 
(adjusted 
hectares)

112.9

19.36 Adjusted 
hectares

Time until 
ecological 

benefit
10

Start quality 
(scale of 0-

10)
4

Future quality 
without offset 
(scale of 0-10)

4

Future 
quality with 
offset (scale 

of 0-10)

6 2.00 70% 1.40 1.37

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence 
in result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

No No

32.55 168.15%

0

Protected matter attributes

$0.00

$0.00

Future value with 
offset

Summary

 Cost ($)

Quantum of impact

Net 
present 
value of 

offset

% of impact 
offset Direct offset adequate?

Su
m

m
ar

y

Area of habitat 19.36 Yes $0.00

Quantum of impact

Condition of habitat

No No

Threatened species

No

Start valueTime horizon 
(years)

Quality 

Total quantum of 
impact

Number of individuals
e.g. Individual plants/animals

Protected matter 
attributes

Number of features
e.g. Nest hollows, habitat trees

User input required

Drop-down list

Offset calculator

Not applicable to attribute

No

Yes

Clearing of 48.4 
ha of moderate to 

good quality 
habitat for the 
Grey-headed 
Flying Fox

Area

Area of habitat

Threatened species habitat

Adjusted 
hectares

Protection and 
management of 118.8 

ha of moderate to good 
quality habitat for the 
Grey-headed Flying 

Fox

168.15% Yes32.55

Threatened species habitat

O
ff

se
t c

al
cu

la
to

r

Total 
quantum of 

impact

Protected matter 
attributes Quantum of impact Protected matter attributes

Protected matter attributes

Number of features
e.g. Nest hollows, habitat trees

Total 
quantum of 

impact

Area of habitat

No

2 October 2012
For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 

Calculated output

Grey-headed 
Flying fox
Vulnerable

0.2%

Im
pa

ct
 c

al
cu

la
to

r

Condition of habitat
Change in habitat condition, but no 
change in extent

Birth rate
e.g. Change in nest success

Number of individuals
e.g. Individual plants/animals

No

Mortality rate
e.g Change in number of road kills 
per year

Birth rate
e.g. Change in nest success

Condition of habitat
Change in habitat condition, but 
no change in extent

Net present value 
(adjusted hectares)

Time horizon 
(years)

Key to Cell Colours

Future area and 
quality without 

offset

Area of community

Yes 19.36

This guide relies on Macros being enabled in your browser.

Name

EPBC Act status 

Annual probability of extinction

Based on IUCN category definitions

Impact calculator

No

Area

Ecological communities

Area of community

Ecological Communities

Quality

Total quantum of 
impact

Future area and 
quality with offset

Mortality rate
e.g Change in number of road kills 
per year

41.58 95% 39.50

Net present value 

37.95

Threatened species

Time over 
which loss is 

averted (max. 
20 years)

118.8Start area 
(hectares)

0 $0.00

$0.00

Number of features 0

Birth rate

N/A

Area of community

0

0 $0.00

Risk-related 
time horizon 

(max. 20 years)

20

Start area 
(hectares)

Start area and 
quality

Future value without 
offset

Number of individuals 0 $0.00

Direct offset ($)
Other 

compensatory 
measures ($)

$0.00

Mortality rate

$0.00

Total ($)

$0.00

$0.00

$0.00

$0.00

$0.00 $0.00

No

No

No

$0.00 $0.00
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B.1 Contents 

This appendix contains the following forms providing assumptions and rationales used for the 
assessment of the following MNES: 

1. Angophora inopina – Part 1: Retained Habitat (Table 4); 

2. Angophora inopina – Part 2: Revegetation (Table 4); 

3. Tetratheca juncea – Part 1: Retained Habitat (Table 5); 

4. Tetratheca juncea – Part 2: Revegetation (Table 5); 

5. Acacia bynoeana (Table 6); 

6. Giant Barred Frog (Table 7); 

7. Spotted-tailed Quoll (Table 8); and 

8. Grey-headed Flying Fox (Table 9). 

 

The references and information sources utilised to conduct these assessments include 

 Cumberland Ecology (2013). Wallarah 2 Coal Project Ecological Impact Assessment – 
Final Report.  

 Dorrough, J., J. Stol, and S. McIntyre. (2008). Biodiversity in the Paddock: a Land 
Managers Guide. Future Farm Industries CRC. 

 Gillespie, M. J., K. S. Baker, and D. R. Mulligan. (2001). Native Understorey Species 
Regeneration at NSW Coal Mines. Final Report. Australian Coal Association 
Research Program, Brisbane, QLD. 

 McIntyre, S., J. G. McIvor, and K. M. Heard. (2002). Managing and Conserving Grassy 
Woodlands. CSIRO Publishing, Collingwood. 

 OEH (2013a). Charmhaven Apple – profile. Office of Environment and Heritage, 
Hurstville. 

 OEH (2013b). Black-eyed Susan – profile. Office of Environment and Heritage, 
Hurstville.  

 OEH (2013c). Bynoes Wattle – profile. Office of Environment and Heritage, Hurstville. 

 OEH (2013d). Giant Barred Frog – profile. Office of Environment and Heritage, 
Hurstville. 
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 OEH (2013e). Spotted-tailed Quoll – profile. Office of Environment and Heritage, 
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Table 4 Data values and Justification for the Assessment of Angophora inopina  

Component Value in 
calculation 

Score Rationale Source 

IMPACT Area of habitat in 
Impact Area (ha) 

47.7 ha Total area of potential A. inopina habitat to be cleared.  Cumberland Ecology 2013. 
Chapter 7 – Impact 
Assessment on MNES 

Quality of Impact 
Area 

7/10 
 

Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate 
because condition of habitat, connectivity and patch size, and abundance are 
important factors influencing the viability of the species. 
 
Site Condition Score 
Site condition score = 6/10.  Habitat within the Impact Area consists of woodland  
and open forest areas, with hollowing, in moderate to good condition. The vegetation 
is consists largely of young regrowth vegetation with scattered mature trees. 
However some scattered patches consist of canopy species only while others have 
high edge to areas ratios, resulting in an increased susceptibility to edge effects. 
 
Site Context Score 
Site Context = 8/10.  Connectivity with the wider locality is variable across the Impact 
Area.  The Impact Area is present within a stronghold area for this species. 

 

 

Cumberland Ecology 2013: 
Chapter 5 - Results, Chapter 6 
- Impact Assessment, Chapter 
7 – Impact Assessment on 
MNES  

 

OEH 2013a 

SEWPaC 2013a 
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Table 4 Data values and Justification for the Assessment of Angophora inopina  

Component Value in 
calculation 

Score Rationale Source 

Stocking Rate Score 
Stocking Rate Score = 7/10.  Several individuals recorded within the Impact Area. 
However many appear to be in poor condition. Likely to form part of a large 
population within the locality and wider region. 

OFFSET AREAS - 
RETAINED 

Area of habitat in 
Offset Area (ha) 

135.4 ha Located in Tooheys Road South, Tooheys Road North and Hue Hue Road offset 
areas 

Cumberland Ecology 2013: 
Chapter 7 – Impact 
Assessment on MNES 

Quality of Offset 
Area  

Current = 7/10 
 

Future (no 
offset) = 6/10 

 
Future (with 

offset) = 8/10 
 

Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate 
because condition of habitat, connectivity and patch size, and abundance of the 
species are important factors influencing the viability of the community. 

The offset properties are located adjacent to impact areas 
 
Site condition score 
Current = 6/10.  Habitat within the proposed Offset Area consists of woodland and 
open forest areas, with hollowing, in moderate to good condition. The vegetation is 
consists largely of young regrowth vegetation with scattered mature trees. However 
some scattered patches consist of canopy species only while others have high edge 
to areas ratios, resulting in an increased susceptibility to edge effects. 
Future (no offset) = 5/10. There is increasing development in the locality and wider 
LGA. The Proposed Offset Area is not subject to any protection/conservation 
scheme and impacts from surrounding land uses have the potential to increase 

Cumberland Ecology 2013: 
Chapter 5 - Results, Chapter 6 
- Impact Assessment, Chapter 
7 – Impact Assessment on 
MNES, Chapter 8 – Impact 
Mitigation 

 

Durrogh et al., 2008. 

McIntyre et al., 2002 

OEH 2013a 

Rawlings et al., 2010 

SEWPaC 2013a 
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Table 4 Data values and Justification for the Assessment of Angophora inopina  

Component Value in 
calculation 

Score Rationale Source 

further than current conditions. 
Future (with offset) = 8/10. The Offset Area is proposed to be protected in perpetuity. 
The cessation of grazing activities in adjacent areas is likely to contribute to the 
improvement of the condition of the vegetation.  The presence of young regrowth 
indicates capability for assisted regeneration. Native grassland areas already show 
indications of natural regeneration to woodland following cessation of slashing 
activity. Revegetation work within these and adjacent areas will also assist in the 
natural regeneration within these patches. 
 
Site Context 
Current = 8/10. Connectivity with the wider locality is variable across the proposed 
Offset Area.  All Offset Areas are present within a stronghold area for this species. 
Future (no offset) = 7/10. Currently surrounded by agricultural land uses and semi-
rural development. Potential for decreased connectivity with other remnants in the 
wider locality. 
Future (with offset) = 9/10. Potential for increased connectivity in conjunction with 
revegetation works. 

 

Stocking Rate Score 
Current = 7/10.  Recorded within Tooheys Road North and Tooheys Road South 
offsets.  Likely to form part of a larger population within the locality and wider region. 
Future (no offset) = 6/10. Currently surrounded by agricultural land uses and semi-
rural development. Potential for reduction in population due to increasing impacts 
from surrounding land uses. 
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Table 4 Data values and Justification for the Assessment of Angophora inopina  

Component Value in 
calculation 

Score Rationale Source 

Future (with offset) = 8/10. Potential to increase abundance of species. 

Time horizon  20 years The life of the mine greater than 20 years. Cumberland Ecology 2013 

Time until 
ecological benefit  

10 years Cessation of current land use activities and implementation of management plans, 
such as weed management, will benefit this species within a short time frame. 
However the proposed revegetation of degraded areas can potentially take up to 10 
years before the understorey approaches the anticipated future quality.  
Revegetation work in adjacent areas will likely benefit this offset, although there 
would be a time lag following planting. 

Durrogh et al., 2008. 

McIntyre et al., 2002 

 

Risk of loss 
without offset 

40% Risk of loss without offset is estimated to be 40% because the proposed offsets are 
located in an area with increasing semi-rural development. There are no formal 
protection mechanisms in place to protect the vegetation from some permitted types 
of clearing or other activities under the current zoning. Other risk factors include 
dieback and drought. 

SEWPaC 2008a 

Wyong Shire Council 2013 

Risk of loss with 
offset 

5% Risk of loss with offset estimated to be 5% because a protection mechanism is likely 
to extinguish risk of further clearing for future development.  However, the protection 
mechanism is unlikely to completely remove risks due to residual factors such as 
illegal clearing and natural disasters such as fires and drought. 

Cumberland Ecology 2013: 
Chapter 8 

Confidence in 
result % 

Averted Loss = 
95% 

Confidence in averted loss is set at 95% assuming there is a very high level of 
protection afforded by the conservation agreement.   

Cumberland Ecology 2013: 
Chapter 8 

Increase in 
Quality = 70% 

Confidence in quality is 70% as ongoing and adaptive management under the BMP 
will increase the chances of success. The understorey in the majority of patches is 
presently in moderate to good condition and has a good opportunity to improve 

This is based upon 
observations by Cumberland 
Ecology that woodland 

CUMBERLAND ECOLOGY © - 11084 - LET20.DOCX 15 17 JUNE 2013  



 
 

Table 4 Data values and Justification for the Assessment of Angophora inopina  

Component Value in 
calculation 

Score Rationale Source 

through assisted natural regeneration. Management measures, such as exclusion 
fencing and buffer planting are likely to protect the vegetation from ongoing edge 
impacts and allow it to establish.  

regeneration is effective in 
areas protected from grazing in 
the locality, without any active 
management. This gives a 
basis for a high degree of 
confidence that regeneration in 
actively managed offsets will 
have a high chance of averting 
loss. 

Durrogh et al 2008 

Gillespie et al. 2001 

OFFSET AREAS - 
REVEGETATED 

Area of habitat in 
Offset Area (ha) 

31.41 ha Located in Tooheys Road South and Hue Hue Road offsets Cumberland Ecology 2013: 
Chapter 7 – Impact 
Assessment on MNES 

Quality of Offset 
Area 

Current = 0/10 
 

Future (no 
offset) = 0/10 

 
Future (with 

offset) = 6/10 
 

Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate 
because condition of habitat, connectivity and patch size, and abundance of the 
species are important factors influencing the viability of the community. 

The offset properties are located adjacent to impact areas 
 

 
Site condition score 

Cumberland Ecology 2013: 
Chapter 5 - Results, Chapter 6 
- Impact Assessment, Chapter 
7 – Impact Assessment on 
MNES, Chapter 8 – Impact 
Mitigation 

 

Durrogh et al., 2008. 
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Table 4 Data values and Justification for the Assessment of Angophora inopina  

Component Value in 
calculation 

Score Rationale Source 

Current = 0/10. Habitat for this species does not occur within these areas. 
Future (no offset) = 0/10. Habitat for this species would not occur within these areas 
without the offset. 
Future (with offset) = 5/10. Significant revegetation work is proposed to restore 
habitat for this species within the offset. 
 
Site Context 
Current = 1/10. Area present within stronghold region of this species but does not 
provide connected woodland in its current form. 
Future (no offset) = 1/10. Currently used for grazing purposes and unlikely to provide 
connected woodland in the future. 
Future (with offset) = 7/10. Potential to become connected with other remnants in the 
locality. 

 

Stocking Rate Score 
Current = 0/10.  Not recorded within this component of the offset and no habitat 
currently available. 
Future (no offset) = 0/10. Currently surrounded by agricultural land uses and unlikely 
to decrease further than current conditions. 
Future (with offset) = 5/10. Potential to support the species. 

McIntyre et al., 2002 

OEH 2013a 

Rawlings et al., 2010 

SEWPaC 2013a 

Time horizon  20 years The life of the mine greater than 20 years – a large proportion of revegetation will be 
well advanced after this time. 

Cumberland Ecology 2013 

Time until 20 years Time to ecological benefit can potentially up to 20 years before the trees and shrubs Durrogh et al., 2008. 
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Table 4 Data values and Justification for the Assessment of Angophora inopina  

Component Value in 
calculation 

Score Rationale Source 

ecological benefit  mature and the understorey approaches the anticipated future quality. McIntyre et al., 2002 

 

Risk of loss 
without offset 

0% Risk of loss without offset is estimated to be 0% as this habitat is absent from this 
component of the Offset Areas.  

 

Risk of loss with 
offset 

10% Risk of loss with offset estimated to be 10% because although a protection 
mechanism is likely to extinguish risk of future development, it is unlikely to 
completely remove risks associated with due to residual factors such as illegal 
clearing and natural disasters such as fires and drought. Furthermore, revegetation 
of degraded areas generally has lower success rates than assissted revegetation of 
naturally regenerating areas.  

Cumberland Ecology 2013: 
Chapter 8 

Confidence in 
result % 

Averted Loss = 
95% 

Confidence in averted loss is set at 95% assuming there is a very high level of 
protection afforded by the conservation agreement.   

Cumberland Ecology 2013: 
Chapter 8 

Increase in 
Quality = 40% 

Confidence in quality is 40% as significant revegetation work is required to restore 
the community.  Ongoing and adaptive management under the BMP will increase the 
chances of success. Revegetation work in adjacent areas and management of feral 
animals is likely to protect the vegetation from ongoing edge impacts and allow it to 
establish. 

This is based upon 
observations by Cumberland 
Ecology that woodland 
regeneration is effective in 
areas protected from grazing in 
the locality, without any active 
management. This gives a 
basis for a high degree of 
confidence that regeneration in 
actively managed offsets will 
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Table 4 Data values and Justification for the Assessment of Angophora inopina  

Component Value in 
calculation 

Score Rationale Source 

have a high chance of averting 
loss. 

Durrogh et al 2008 

Gillespie et al. 2001 
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Table 5 Data values and Justification for the Assessment of Tetratheca juncea 
 

Component Value in calculation Score Rationale Source 

IMPACT Area of habitat in 
Impact Area (ha) 

50.5 ha Total area of potential T. juncea habitat to be cleared.  Cumberland Ecology 2013. 
Chapter 7 – Impact 
Assessment on MNES 

Quality of Impact Area 6/10 
 

Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate 
because condition of habitat, connectivity and patch size, and abundance are 
important factors influencing the viability of the species. 
 
Site Condition Score 
Site condition score = 6/10.  Habitat within the Impact Area consists of woodland and 
open forest areas, with hollowing, in moderate to good condition. The vegetation is 
consists largely of young regrowth vegetation with scattered mature trees. However 
some scattered patches consist of canopy species only while others have high edge 
to areas ratios, resulting in an increased susceptibility to edge effects. 
 
Site Context Score 
Site Context = 6/10. Connectivity with the wider locality is variable across the Impact 
Area.  The Impact Area is present towards the southern extent of the species 
distribution. The species is known to occur in conservation reserves in the locality 
and wider LGA. Population or sub population on the site is likely to be disjunct from 
other populations/subpopulations in the locality given the predominance of asexual 
reproduction.  

Cumberland Ecology 2013: 
Chapter 5 - Results, Chapter 6 
- Impact Assessment, Chapter 
7 – Impact Assessment on 
MNES  

 

OEH 2013b 

SEWPaC 2013b 
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Table 5 Data values and Justification for the Assessment of Tetratheca juncea 
 

Component Value in calculation Score Rationale Source 

 

 

Stocking Rate Score 
Stocking Rate Score = 5/10. Scattered individuals/clumps recorded within the Impact 
Area.  There is some potential to form part of a larger population within the locality 
and wider region, despite a predominance of asexual reproduction. 

OFFSET AREAS - 
RETAINED 

Area of habitat in 
Offset Area (ha) 

192.8 ha Located in Tooheys Road South, Tooheys Road North and Hue Hue Road offset 
areas 

Cumberland Ecology 2013: 
Chapter 7 – Impact 
Assessment on MNES 

Quality of Offset Area Current = 
6/10 

 
Future (no 

offset) = 5/10 
 
 

Future (with 
offset) = 7/10 

 

Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate 
because condition of habitat, connectivity and patch size, and abundance of the 
species are important factors influencing the viability of the community. 

Offset areas are located adjacent to impact areas 
 
Site condition score 
Current = 6/10.  Habitat within the proposed Offset Area consists of woodland and 
open forest areas, with hollowing, in moderate to good condition. The vegetation is 
consists largely of young regrowth vegetation with scattered mature trees. However 
some scattered patches consist of canopy species only while others have high edge 
to areas ratios, resulting in an increased susceptibility to edge effects. 
Future (no offset) = 5/10. There is increasing development in the locality and wider 
LGA. Proposed Offset Area is not subject to any protection/conservation scheme and 

Cumberland Ecology 2013: 
Chapter 5 - Results, Chapter 6 
- Impact Assessment, Chapter 
7 – Impact Assessment on 
MNES, Chapter 8 – Impact 
Mitigation 

 

Durrogh et al., 2008. 

McIntyre et al., 2002 

OEH 2013b 

Rawlings et al., 2010 

SEWPaC 2008b 

SEWPaC 2013b 
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Table 5 Data values and Justification for the Assessment of Tetratheca juncea 
 

Component Value in calculation Score Rationale Source 

impacts from surrounding land uses have the potential to increase further than 
current conditions. 
Future (with offset) = 8/10. The Offset Area is proposed to be protected in perpetuity. 
The cessation of grazing activities in adjacent areas is likely to contribute to the 
improvement of the condition of the vegetation.  The presence of young regrowth 
indicates capability for assisted regeneration. Native grassland areas already show 
indications of natural regeneration to woodland following cessation of slashing 
activity. Revegetation work within these and adjacent areas will also assist in the 
natural regeneration within these patches. 
 
Site Context 
Current = 6/10. Connectivity with the wider locality is variable across the Offset Area.  
The proposed offsets are located towards the southern extent of the species 
distribution. The species is known to occur in conservation reserves in the locality 
and wider LGA. Population or sub population on the site is likely to be disjunct from 
other populations/subpopulations in the locality given the predominance of asexual 
reproduction 
Future (no offset) = 6/10. Currently surrounded by agricultural land uses and semi-
rural development. Some potential for decreased connectivity with other remnants in 
the wider locality but is unlikely to increase significantly over current conditions, given 
the predominance of asexual reproduction. 
Future (with offset) = 6/10. Some potential for increased connectivity in conjunction 
with revegetation works but is likely to be limited due to the predominance of asexual 
reproduction. 
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Table 5 Data values and Justification for the Assessment of Tetratheca juncea 
 

Component Value in calculation Score Rationale Source 

Stocking Rate Score 
Current = 6/10.  Large numbers of clumps recorded within the Tooheys Road North 
and Hue Hue Road offsets. Some scattered individuals also present in the Tooheys 
Road South offsets.  Has some potential to form part of a larger population within the 
locality and wider region, despite a predominance of asexual reproduction. 
Future (no offset) = 5/10. Currently surrounded by agricultural land uses and semi-
rural development. Potential for reduction in population due to increasing impacts 
from surrounding land uses. 
Future (with offset) = 7/10. Potential to increase abundance of species. 

Time horizon  20 years The life of the mine greater than 20 years. Cumberland Ecology 2013 

Time until ecological 
benefit  

10 years Cessation of current land use activities and implementation of management plans, 
such as weed management, will benefit this species within a short time frame. 
However the proposed revegetation of degraded areas can potentially take up to 10 
years before the understorey approaches the anticipated future quality.  
Revegetation work in adjacent areas will likely benefit this offset, although there 
would be a time lag following planting. 

Durrogh et al., 2008. 

McIntyre et al., 2002 

 

Risk of loss without 
offset 

40% Risk of loss without offset is estimated to be 40% because the proposed offsets are 
located in an area with increasing semi-rural development. There are no formal 
protection mechanisms in place to protect the vegetation from some permitted types 
of clearing or other activities under the current zoning. Other risk factors include 
dieback and drought. 

Wyong Shire Council 2013 

Risk of loss with offset 5% Risk of loss with offset estimated to be 5% because a protection mechanism is likely 
to extinguish risk of further clearing for future development.  However, the protection 
mechanism is unlikely to completely remove risks due to residual factors such as 

Cumberland Ecology 2013: 
Chapter 8 
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Table 5 Data values and Justification for the Assessment of Tetratheca juncea 
 

Component Value in calculation Score Rationale Source 

illegal clearing and natural disasters such as fires and drought. 

Confidence in result % Averted Loss 
= 95% 

Confidence in averted loss is set at 95% assuming there is a very high level of 
protection afforded by the conservation agreement.   

Cumberland Ecology 2013: 
Chapter 8 

Increase in 
Quality = 

70% 

Confidence in quality is 70% as ongoing and adaptive management under the BMP 
will increase the chances of success. The understorey in the majority of patches is 
presently in moderate to good condition and has a good opportunity to improve 
through assisted natural regeneration. Management measures, such as exclusion 
fencing and buffer planting are likely to protect the vegetation from ongoing edge 
impacts and allow it to establish.  

This is based upon 
observations by Cumberland 
Ecology that woodland 
regeneration is effective in 
areas protected from grazing in 
the locality, without any active 
management. This gives a 
basis for a high degree of 
confidence that regeneration in 
actively managed offsets will 
have a high chance of averting 
loss. 

Durrogh et al 2008 

Gillespie et al. 2001 

OFFSET AREAS - 
REVEGETATED 

Area of habitat in 
Offset Area (ha) 

31.41 ha Located in Tooheys Road South and Hue Hue Road offsets Cumberland Ecology 2013: 
Chapter 7 – Impact 
Assessment on MNES 

Quality of Offset Area Current = 
0/10 

 
Future (no 

Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate 
because condition of habitat, connectivity and patch size, and abundance of the 

Cumberland Ecology 2013: 
Chapter 5 - Results, Chapter 6 
- Impact Assessment, Chapter 
7 – Impact Assessment on 

CUMBERLAND ECOLOGY © - 11084 - LET20.DOCX 24 17 JUNE 2013  



 
 

Table 5 Data values and Justification for the Assessment of Tetratheca juncea 
 

Component Value in calculation Score Rationale Source 

offset) = 0/10 
 

Future (with 
offset) = 6/10 

 

species are important factors influencing the viability of the community. 

Offset areas are located adjacent to impact areas 
 
Site condition score 
Current = 0/10. Habitat for this species does not occur within these areas. 
Future (no offset) = 0/10. Habitat for this species would not occur within these areas 
without the offset. 
Future (with offset) = 5/10. Significant revegetation work is proposed to restore 
habitat for this species within the offset. 
 
Site Context 
Current = 1/10. Area present within stronghold area of this species. Does not provide 
connected woodland in its current form. 
Future (no offset) = 1/10. Currently used for grazing purposes and unlikely to provide 
connected woodland in the future. 
Future (with offset) = 7/10. Potential to become connected with other remnants in the 
locality. 

 

Stocking Rate Score 
Current = 0/10.  Not recorded within this component of the offset and no habitat 
currently available. 
Future (no offset) = 0/10. Currently surrounded by agricultural land uses and unlikely 
to decrease further than current conditions. 
Future (with offset) = 5/10. Potential to support the species. 

MNES, Chapter 8 – Impact 
Mitigation 

 

Durrogh et al., 2008. 

McIntyre et al., 2002 

OEH 2013b 

Rawlings et al., 2010 

SEWPaC 2008b 

SEWPaC 2013b 

Time horizon  20 years The life of the mine greater than 20 years – a large proportion of revegetation will be Cumberland Ecology 2013 
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Table 5 Data values and Justification for the Assessment of Tetratheca juncea 
 

Component Value in calculation Score Rationale Source 

well advanced after this time. 

Time until ecological 
benefit  

20 years Time to ecological benefit can potentially take up to 20 years before the trees and 
shrubs mature and the understorey approaches the anticipated future quality. 

Durrogh et al., 2008. 

McIntyre et al., 2002 

 

Risk of loss without 
offset 

0% Risk of loss without offset is estimated to be 0% as this habitat is absent from this 
component of the Offset Areas.  

 

Risk of loss with offset 3% Risk of loss with offset estimated to be 10% because although a protection 
mechanism is likely to extinguish risk of future development, it is unlikely to 
completely remove risks associated with due to residual factors such as illegal 
clearing and natural disasters such as fires and drought. Furthermore, revegetation 
of degraded areas generally has lower success rates than assissted revegetation of 
naturally regenerating areas. 

Cumberland Ecology 2013: 
Chapter 8 

Confidence in result % Averted Loss 
= 95% 

Confidence in averted loss is set at 95% assuming there is a very high level of 
protection afforded by the conservation agreement.   

Cumberland Ecology 2013: 
Chapter 8 

Increase in 
Quality = 

40% 

Confidence in quality is 50% as significant revegetation work is required to restore 
the community.  Ongoing and adaptive managment under the BMP will increase the 
chances of success. Revegetation work in adjacent areas and management of feral 
animals is likely to protect the vegetation from ongoing edge impacts and allow it to 
establish. 

This is based upon 
observations by Cumberland 
Ecology that woodland 
regeneration is effective in 
areas protected from grazing in 
the locality, without any active 
management. This gives a 
basis for a high degree of 
confidence that regeneration in 
actively managed offsets will 
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Table 5 Data values and Justification for the Assessment of Tetratheca juncea 
 

Component Value in calculation Score Rationale Source 

have a high chance of averting 
loss. 

Durrogh et al 2008 

Gillespie et al. 2001 
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Table 6 Data values and Justification for the Assessment of Acacia bynoeana 

Component Value in 
calculation 

Score Rationale Source 

IMPACT Area of habitat in 
Impact Area (ha) 

42.9 ha Total area of potential A. bynoeana habitat to be cleared.  Cumberland Ecology 2013. Chapter 
7 – Impact Assessment on MNES 

Quality of Impact 
Area 

4/10 
 

Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate because 
condition of habitat, connectivity and patch size, and abundance are important factors 
influencing the viability of the species. 
 
Site Condition Score 
Site condition score = 6/10.  Habitat within the Impact Area consists of woodland and 
open forest areas, with hollowing, in moderate to good condition. The vegetation is 
consists largely of young regrowth vegetation with scattered mature trees. However 
some scattered patches consist of canopy species only while others have high edge 
to areas ratios, resulting in an increased susceptibility to edge effects. 
 
Site Context Score 
Site Context = 5/10. Connectivity with the wider locality is variable across the Impact 
Area. The Impact Area is present towards the northern distribution of the species 
distribution and is not in the vicinity of any stronghold (the Blue Mountains) for this 
species.  

 

Cumberland Ecology 2013: Chapter 
5 - Results, Chapter 6 - Impact 
Assessment, Chapter 7 – Impact 
Assessment on MNES  

 

OEH 2013c 

SEWPaC 2013c 
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Table 6 Data values and Justification for the Assessment of Acacia bynoeana 

Component Value in 
calculation 

Score Rationale Source 

Stocking Rate Score 
Stocking Rate Score = 2/10. A single individual was recorded within the Impact Area. 
Has some potential to form part of a larger population within the locality and wider 
region, despite seed production being minimal. 

OFFSET AREAS - 
RETAINED 

Area of habitat in 
Offset Area (ha) 

169.4 ha Located in Tooheys Road South, Tooheys Road North and Hue Hue Road offset 
areas 

Cumberland Ecology 2013: Chapter 
7 – Impact Assessment on MNES 

Quality of Offset 
Area 

Current = 
4/10 

 
Future (no 

offset) = 3/10 
 
 

Future (with 
offset) = 5/10 

 

Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate because 
condition of habitat, connectivity and patch size, and abundance of the species are 
important factors influencing the viability of the community. 

Offset areas are located adjacent to impact areas 
 
Site condition score 
Current = 6/10.  Habitat within the proposed Offset Area consists of woodland and 
open forest areas, with hollowing, in moderate to good condition. The vegetation is 
consists largely of young regrowth vegetation with scattered mature trees. However 
some scattered patches consist of canopy species only while others have high edge 
to areas ratios, resulting in an increased susceptibility to edge effects. 
Future (no offset) = 5/10. There is increasing development in the locality and wider 
LGA. The proposed Offset Area is not subject to any protection/conservation scheme 
and impacts from surrounding land uses have the potential to increase further than 
current conditions. 

Cumberland Ecology 2013: Chapter 
5 - Results, Chapter 6 - Impact 
Assessment, Chapter 7 – Impact 
Assessment on MNES, Chapter 8 – 
Impact Mitigation 

 

Durrogh et al., 2008. 

McIntyre et al., 2002 

OEH 2013c 

Rawlings et al., 2010 

SEWPaC 2013c 
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Table 6 Data values and Justification for the Assessment of Acacia bynoeana 

Component Value in 
calculation 

Score Rationale Source 

Future (with offset) = 8/10. The Offset Area is proposed to be protected in perpetuity. 
The cessation of grazing activities in adjacent areas is likely to contribute to the 
improvement of the condition of the vegetation.  The presence of young regrowth 
indicates capability for assisted regeneration. Native grassland areas already show 
indications of natural regeneration to woodland following cessation of slashing activity. 
Revegetation work within these and adjacent areas will also assist in the natural 
regeneration within these patches. 
 
Site Context 
Current = 5/10. Connectivity with the wider locality is variable across the proposed 
Offset Area. The proposed offsets are present towards the northern distribution of the 
species and are not in the vicinity of any stronghold (the Blue Mountains) for this 
species. 
Future (no offset) = 5/10. Currently surrounded by agricultural land uses and semi-
rural development. Some potential for decreased connectivity with other remnants in 
the wider locality but is unlikely to increase significantly over current conditions, given 
the limited seed production and dispersal for this species. 
Future (with offset) = 5/10. Some potential for increased connectivity in conjunction 
with revegetation works but is likely to be limited due to the limited seed production 
and dispersal for this species. 

 

Stocking Rate Score 
Current = 1/10.  No individuals were recorded within the proposed Offset Area. 
However one individual was recorded east of the Tooheys Road offset properties. 
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Table 6 Data values and Justification for the Assessment of Acacia bynoeana 

Component Value in 
calculation 

Score Rationale Source 

Future (no offset) = 0/10. Currently surrounded by agricultural land uses and semi-
rural development. Potential for reduction in population due to increasing impacts from 
surrounding land uses. 
Future (with offset) = 1/10. Potential to increase abundance of species is limited due 
to small size of populations in a locality. 

Time horizon  20 years The life of the mine greater than 20 years. Cumberland Ecology 2013 

Time until 
ecological 
benefit  

10 years Cessation of current land use activities and implementation of management plans, 
such as weed management, will benefit this species within a short time frame. 
However the proposed revegetation of degraded areas can potentially take up to 10 
years before the understorey approaches the anticipated future quality.  Revegetation 
work in adjacent areas will likely benefit this offset, although there would be a time lag 
following planting. 

Durrogh et al., 2008. 

McIntyre et al., 2002 

 

Risk of loss 
without offset 

40% Risk of loss without offset is estimated to be 40% because the proposed offsets are 
located in an area with increasing semi-rural development. There are no formal 
protection mechanisms in place to protect the vegetation from some permitted types 
of clearing or other activities under the current zoning. Other risk factors include 
dieback and drought. 

Wyong Shire Council 2013 

Risk of loss with 
offset 

5% Risk of loss with offset estimated to be 5% because a protection mechanism is likely 
to extinguish risk of further clearing for future development.  However, the protection 
mechanism is unlikely to completely remove risks due to residual factors such as 
illegal clearing and natural disasters such as fires and drought. 

Cumberland Ecology 2013: Chapter 
8 

Confidence in Averted Loss Confidence in averted loss is set at 95% assuming there is a very high level of Cumberland Ecology 2013: Chapter 
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Table 6 Data values and Justification for the Assessment of Acacia bynoeana 

Component Value in 
calculation 

Score Rationale Source 

result % = 95% protection afforded by the conservation agreement.   8 

Increase in 
Quality = 70% 

Confidence in quality is 70% as ongoing and adaptive management under the BMP 
will increase the chances of success. The understorey in the majority of patches is 
presently in moderate to good condition and has a good opportunity to improve 
through assisted natural regeneration. Management measures, such as exclusion 
fencing and buffer planting are likely to protect the vegetation from ongoing edge 
impacts and allow it to establish.  

This is based upon observations by 
Cumberland Ecology that woodland 
regeneration is effective in areas 
protected from grazing in the 
locality, without any active 
management. This gives a basis for 
a high degree of confidence that 
regeneration in actively managed 
offsets will have a high chance of 
averting loss. 

Durrogh et al 2008 

Gillespie et al. 2001 
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Table 7 Data values and Justification for the Assessment of Giant Barred Frog 

Component Value in 
calculation 

Score Rationale Source 

IMPACT Area of habitat in 
Impact Area (ha) 

10.4 ha Total area of potential Giant Barred Frog habitat to be cleared.  Reassessment of potential 
habitats for Giant Barred Frog  
listed in Cumberland Ecology 
2013. Chapter 7 – Impact 
Assessment on MNES:  

Quality of Impact 
Area 

4/10 
 

Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate because 
condition of habitat, connectivity and patch size, and abundance are important factors 
influencing the viability of the species. 
 
Site Condition Score 
Site condition score = 6/10.  Habitat within the Impact Area has limited areas of riparian 
and swamp forest in moderate to good condition. The vegetation is consists largely of 
young regrowth vegetation with scattered mature trees. However some scattered patches 
high edge to areas ratios, resulting in an increased susceptibility to edge effects. There 
are some 2nd order streams present which provide some potential breeding habitat for 
this species. 
 
Site Context Score 
Site Context = 4/10. Connectivity with the wider locality is variable across the Impact 
Area. The Impact Area is not in the vicinity of any known stronghold (Coffs Harbour) for 

Cumberland Ecology 2013: 
Chapter 5 - Results, Chapter 6 - 
Impact Assessment, Chapter 7 – 
Impact Assessment on MNES  

 

OEH 2013d 

SEWPaC 2013d 
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Table 7 Data values and Justification for the Assessment of Giant Barred Frog 

Component Value in 
calculation 

Score Rationale Source 

this species. Lack of baseline data limits the assessment of the distribution of this 
species. However, the disturbance areas are not located near the boundaries of known 
distribution for this species. 

 

Stocking Rate Score 
Stocking Rate Score = 1/10. No individuals were recorded within the Disturbance Area. 
However 4 individuals were recorded within Project Boundary areas to the west of the 
infrastructure areas. There is some potential to form part of a larger population within the 
locality and wider region, although this may be limited due to the ephemeral nature of 
smaller water bodies in the area. 

OFFSET AREAS - 
RETAINED 

Area of habitat in 
Offset Area (ha) 

27.3 ha Located in Tooheys Road South, Tooheys Road North and Hue Hue Road offset areas Reassessment of potential 
habitats for Giant Barred Frog  
listed in Cumberland Ecology 
2013: Chapter 7 – Impact 
Assessment on MNES 

Quality of Offset 
Area 

Current = 
4/10 

 
Future (no 
offset) = 

3/10 
 
 

Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate because 
condition of habitat, connectivity and patch size, and abundance of the species are 
important factors influencing the viability of the community. 

Offset areas are located adjacent to impact areas 
 
Site condition score 

Cumberland Ecology 2013: 
Chapter 5 - Results, Chapter 6 - 
Impact Assessment, Chapter 7 – 
Impact Assessment on MNES, 
Chapter 8 – Impact Mitigation 

 

Durrogh et al., 2008. 
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Table 7 Data values and Justification for the Assessment of Giant Barred Frog 

Component Value in 
calculation 

Score Rationale Source 

Future (with 
offset) = 

4/10 
 

Current = 6/10.  Habitat within the proposed Offset Area has areas of riparian and swamp 
forest in moderate to good condition. The vegetation is consists largely of young regrowth 
vegetation with scattered mature trees. However some scattered patches high edge to 
areas ratios, resulting in an increased susceptibility to edge effects. There are some 2nd 
order streams present which provide some potential breeding habitat for this species. 
Future (no offset) = 5/10. There is increasing development in the locality and wider LGA. 
The proposed Offset Area is not subject to any protection/conservation scheme and 
impacts from surrounding land uses have the potential to increase further than current 
conditions. 
Future (with offset) = 8/10. The Offset Area is proposed to be protected in perpetuity. The 
cessation of grazing activities in adjacent areas is likely to contribute to the improvement 
of the condition of the vegetation. The proposed feral species management will further 
reduce threats to this species.  
 
Site Context 
Current = 4/10. Connectivity with the wider locality is variable across the Proposed Offset 
Area. The Offset Area is not in the vicinity of any known stronghold (Coffs Harbour) for 
this species. Lack of baseline data limits the assessment of the distribution of this 
species. However, the disturbance areas are not located near the boundaries of known 
distribution for this species. 
Future (no offset) = 4/10. Currently surrounded by agricultural land uses and semi-rural 
development. Some potential for decreased connectivity with other remnants in the wider 
locality but is unlikely to increase significantly over current conditions. 
Future (with offset) = 4/10. Some potential for increased connectivity in conjunction with 

McIntyre et al., 2002 

OEH 2013d 

Rawlings et al., 2010 

SEWPaC 2013d 
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Table 7 Data values and Justification for the Assessment of Giant Barred Frog 

Component Value in 
calculation 

Score Rationale Source 

management plans but is likely to be limited due to the ephemeral nature of the smaller 
water bodies in the area. 

 

Stocking Rate Score 
Current = 1/10.  No individuals were recorded within the Offset Area. However  individuals 
were recorded at four locations within Project Boundary areas to the west of the 
infrastructure areas. There is some potential to form part of a larger population within the 
locality and wider region, although this may be limited due to the ephemeral nature of 
smaller water bodies in the area. 
Future (no offset) = 0/10. Currently surrounded by agricultural land uses and semi-rural 
development. Potential for reduction in population due to increasing impacts from 
surrounding land uses 
Future (with offset) = 1/10. Assessment of the potential to increase abundance of species 
is limited due to lack of data on breeding success for this species. 

Time horizon  20 years The life of the mine greater than 20 years. Cumberland Ecology 2013 

Time until 
ecological benefit  

10 years Cessation of current land use activities and implementation of management plans, such 
as weed management and feral species management, will benefit this species within a 
short time frame. However the proposed revegetation of degraded areas can potentially 
take up to 10 years before the understorey approaches the anticipated future quality.  
Revegetation work in adjacent areas will likely benefit this offset, although there would be 
a time lag. 

Durrogh et al., 2008. 

McIntyre et al., 2002 

 

Risk of loss 
without offset 

40% Risk of loss without offset is estimated to be 40% because the proposed offsets are 
located in an area with increasing semi-rural development. There are no formal protection 

Wyong Shire Council 2013 
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Table 7 Data values and Justification for the Assessment of Giant Barred Frog 

Component Value in 
calculation 

Score Rationale Source 

mechanisms in place to protect the vegetation from some permitted types of clearing or 
other activities under the current zoning. Other risk factors include dieback and drought. 

Risk of loss with 
offset 

5% Risk of loss with offset estimated to be 5% because a protection mechanism is likely to 
extinguish risk of further clearing for future development.  However, the protection 
mechanism is unlikely to completely remove risks due to residual factors such as illegal 
clearing and natural disasters such as fires and drought. 

Cumberland Ecology 2013: 
Chapter 8 

Confidence in 
result % 

Averted 
Loss = 95% 

Confidence in averted loss is set at 95% assuming there is a very high level of protection 
afforded by the conservation agreement.   

Cumberland Ecology 2013: 
Chapter 8 

Increase in 
Quality = 

65% 

Confidence in quality is 65% as ongoing and adaptive management under the BMP will 
increase the chances of success. The understorey in the majority of patches is presently 
in moderate to good condition and has a good opportunity to improve through assisted 
natural regeneration. Management measures, such as control of weeds and feral species 
will reduce the threats to the Giant Barred Frog.  

This is based upon observations 
by Cumberland Ecology that 
woodland regeneration is 
effective in areas protected from 
grazing in the locality, without 
any active management. This 
gives a basis for a high degree of 
confidence that regeneration in 
actively managed offsets will 
have a high chance of averting 
loss. 

Durrogh et al 2008 

Gillespie et al. 2001 
  

CUMBERLAND ECOLOGY © - 11084 - LET20.DOCX 37 17 JUNE 2013  



 
 

 

Table 8 Data values and Justification for the Assessment of Spotted-tailed Quoll 

Component Value in 
calculation 

Score Rationale Source 

IMPACT Area of habitat in 
Impact Area (ha) 

48.4 ha Total area of potential Spotted-tailed Quoll habitat to be cleared.  Cumberland Ecology 2013. Chapter 7 
– Impact Assessment on MNES 

Quality of Impact 
Area 

4/10 
 

Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate 
because condition of habitat, connectivity and patch size, and abundance are 
important factors influencing the viability of the species. 
 
Site Condition Score 
Site condition score = 6/10.  Habitat within the Impact Area consists of woodland 
and open forest areas, with hollowing, in moderate to good condition. However 
some scattered patches consist of canopy species only while others have high edge 
to areas ratios, resulting in an increased susceptibility to edge effects. The Impact 
Area has moderate to good foraging habitat for this species but is likely to be more 
limited for breeding habitat due to limited availability of caves and rocky outcrops for 
den sites. 
 
Site Context Score 
Site Context = 5/10. Connectivity with the wider locality is variable across the 
Disturbance Area. The Disturbance Area is well within the known distribution for this 
species.  

Cumberland Ecology 2013: Chapter 5 
- Results, Chapter 6 - Impact 
Assessment, Chapter 7 – Impact 
Assessment on MNES  

 

OEH 2013e 

SEWPaC 2013e 
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Table 8 Data values and Justification for the Assessment of Spotted-tailed Quoll 

Component Value in 
calculation 

Score Rationale Source 

 

Stocking Rate Score 
Stocking Rate Score = 1/10. No individuals were recorded within the Disturbance 
Area. However this species moves over large home ranges and has been historially 
recorded in the locality and wider LGA. 

OFFSET AREAS - 
RETAINED 

Area of habitat in 
Offset Area (ha) 

118.8 ha Located in Tooheys Road South, Tooheys Road North and Hue Hue Road offset 
areas 

Cumberland Ecology 2013: Chapter 7 
– Impact Assessment on MNES 

Quality of Offset 
Area 

Current = 
4/10 

 
Future (no 

offset) = 4/10 
 
 

Future (with 
offset) = 5/10 

 

Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate 
because condition of habitat, connectivity and patch size, and abundance of the 
species are important factors influencing the viability of the community. 

Offset areas are located adjacent to impact areas 
 
Site condition score 
Current = 6/10.  Habitat within the Offset Area consists of woodland and open forest 
areas, with hollowing, in moderate to good condition. However some scattered 
patches consist of canopy species only while others have high edge to areas ratios, 
resulting in an increased susceptibility to edge effects. The Offset Area has 
moderate to good foraging habitat for this species but is likely to be more limited for 
breeding habitat due to limited availability of caves and rocky outcrops for den sites. 
Future (no offset) = 5/10. There is increasing development in the locality and wider 
LGA. The proposed Offset Area is not subject to any protection/conservation 

Cumberland Ecology 2013: Chapter 5 
- Results, Chapter 6 - Impact 
Assessment, Chapter 7 – Impact 
Assessment on MNES, Chapter 8 – 
Impact Mitigation 

 

Durrogh et al., 2008. 

McIntyre et al., 2002 

OEH 2013e 

Rawlings et al., 2010 

SEWPaC 2013e 
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Table 8 Data values and Justification for the Assessment of Spotted-tailed Quoll 

Component Value in 
calculation 

Score Rationale Source 

scheme and impacts from surrounding land uses have the potential to increase 
further than current conditions. 
Future (with offset) = 8/10. The Offset Area is proposed to be protected in 
perpetuity. The cessation of grazing activities in adjacent areas is likely to contribute 
to the improvement of the condition of the vegetation and thus habitat quality for this 
species. The proposed feral species management will further reduce threats to this 
species.  
 
Site Context 
Current = 5/10. Connectivity with the wider locality is variable across the Offset 
Area. These areas are well within the known distribution for this species 
Future (no offset) = 5/10. Currently surrounded by agricultural land uses and semi-
rural development. Some potential for decreased connectivity with other remnants in 
the wider locality but is unlikely to increase significantly over current conditions. 
Future (with offset) = 6/10. Some potential for increased connectivity in conjunction 
with management plans. 

 

Stocking Rate Score 
Current = 1/10.  No individuals were recorded within the Disturbance Area. However 
this species moves over large home ranges and has been historially recorded in the 
locality and wider LGA. 
Future (no offset) = 1/10. Currently surrounded by agricultural land uses and semi-
rural development. . Some potential for decreased connectivity with other 
populations in the wider locality but is unlikely to increase significantly over current 
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Table 8 Data values and Justification for the Assessment of Spotted-tailed Quoll 

Component Value in 
calculation 

Score Rationale Source 

conditions, given the wide-ranging nature of this species. 
Future (with offset) = 1/10. Assessment of the potential to increase abundance of 
species is limited due to the wide home ranges of individuals. 

Time horizon  20 years The life of the mine greater than 20 years. Cumberland Ecology 2013 

Time until 
ecological 
benefit  

10 years Cessation of current land use activities and implementation of management plans, 
such as weed management and feral species management, will benefit this species 
within a short time frame. However the proposed revegetation of degraded areas 
can potentially take up to 10 years before the understorey approaches the 
anticipated future quality.  Revegetation work in adjacent areas will likely benefit this 
offset, although there would be a time lag. 

Durrogh et al., 2008. 

McIntyre et al., 2002 

 

Risk of loss 
without offset 

40% Risk of loss without offset is estimated to be 40% because the proposed offsets are 
located in an area with increasing semi-rural development. There are no formal 
protection mechanisms in place to protect the vegetation from some permitted types 
of clearing or other activities under the current zoning. Other risk factors include 
dieback and drought. 

Wyong Shire Council 2013 

Risk of loss with 
offset 

5% Risk of loss with offset estimated to be 5% because a protection mechanism is likely 
to extinguish risk of further clearing for future development.  However, the protection 
mechanism is unlikely to completely remove risks due to residual factors such as 
illegal clearing and natural disasters such as fires and drought. 

Cumberland Ecology 2013: Chapter 8 

Confidence in 
result % 

Averted Loss 
= 95% 

Confidence in averted loss is set at 95% assuming there is a very high level of 
protection afforded by the conservation agreement.   

Cumberland Ecology 2013: Chapter 8 

Increase in Confidence in quality is 65% as ongoing and adaptive management under the BMP This is based upon observations by 
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Table 8 Data values and Justification for the Assessment of Spotted-tailed Quoll 

Component Value in 
calculation 

Score Rationale Source 

Quality = 65% will increase the chances of success. The understorey in the majority of patches is 
presently in moderate to good condition and has a good opportunity to improve 
through assisted natural regeneration. Management measures, such as control of 
weeds and feral species will reduce the threats to the Spotted-tailed Quoll.  

Cumberland Ecology that woodland 
regeneration is effective in areas 
protected from grazing in the locality, 
without any active management. This 
gives a basis for a high degree of 
confidence that regeneration in 
actively managed offsets will have a 
high chance of averting loss. 

Durrogh et al 2008 

Gillespie et al. 2001 
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Table 9 Data values and Justification for the Assessment of Grey-headed Flying Fox 

Component Value in 
calculation 

Score Rationale Source 

IMPACT Area of habitat 
in Impact Area 
(ha) 

48.4 ha Total area of potential Grey-headed Flying-fox habitat to be cleared.  Cumberland Ecology 2013. Chapter 7 
– Impact Assessment on MNES 

Quality of 
Impact Area 

4/10 
 

Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate 
because condition of habitat, connectivity and patch size, and abundance are 
important factors influencing the viability of the species. 
 
Site Condition Score 
Site condition score = 6/10.  Habitat within the Impact Area consists of woodland 
and open forest areas, with hollowing, in moderate to good condition. However 
some scattered patches consist of canopy species only while others have high edge 
to areas ratios, resulting in an increased susceptibility to edge effects. The Impact 
Area has moderate to good foraging habitat for this species but is unlikely to be 
used for roosting and breeding due to the absence of camp sites within the 
disturbance area. 
 
Site Context Score 
Site Context = 4/10. The species is a highly mobile species that can travel large 
distances. Connectivity with the wider locality is likely to be high but variable across 
the Impact Area. The Impact Area is well within the known distribution for this 

Cumberland Ecology 2013: Chapter 5 
- Results, Chapter 6 - Impact 
Assessment, Chapter 7 – Impact 
Assessment on MNES  

 

OEH 2013f 

SEWPaC 2013f 
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Table 9 Data values and Justification for the Assessment of Grey-headed Flying Fox 

Component Value in 
calculation 

Score Rationale Source 

species but is not near any known strongholds for this species.  

 

Stocking Rate Score 
Stocking Rate Score = 3/10. No individuals were recorded within the Impact Area. 
However this species has been recorded within areas of the Project Boundary to the 
west of the Impact Area. This species is highly mobile and there is a high likelihood 
of this species passing through the Impact Area while foraging. 

OFFSET AREAS - 
RETAINED 

Area of habitat 
in Offset Area 
(ha) 

118.8 ha Located in Tooheys Road South, Tooheys Road North and Hue Hue Road offset 
areas 

Cumberland Ecology 2013: Chapter 7 
– Impact Assessment on MNES 

Quality of 
Offset Area 

Current = 
4/10 

 
Future (no 

offset) = 4/10 
 
 

Future (with 
offset) = 6/10 

 

Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate 
because condition of habitat, connectivity and patch size, and abundance of the 
species are important factors influencing the viability of the community. 

Offset areas are located adjacent to impact areas 
 
Site condition score 
Current = 6/10.  Habitat within the Offset Area consists of woodland and open forest 
areas, with hollowing, in moderate to good condition. However some scattered 
patches consist of canopy species only while others have high edge to areas ratios, 
resulting in an increased susceptibility to edge effects. The Offset Area has 
moderate to good foraging habitat for this species but is unlikely to be used for 

Cumberland Ecology 2013: Chapter 5 
- Results, Chapter 6 - Impact 
Assessment, Chapter 7 – Impact 
Assessment on MNES, Chapter 8 – 
Impact Mitigation 

 

Durrogh et al., 2008. 

McIntyre et al., 2002 

OEH 2013f 

Rawlings et al., 2010 

SEWPaC 2013f 
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Table 9 Data values and Justification for the Assessment of Grey-headed Flying Fox 

Component Value in 
calculation 

Score Rationale Source 

roosting and breeding due to the absence of camp sites within the disturbance area. 
Future (no offset) = 5/10. There is increasing development in the locality and wider 
LGA. The proposed Offset Area is not subject to any protection/conservation 
scheme and impacts from surrounding land uses have the potential to increase 
further than current conditions. 
Future (with offset) = 8/10. The Offset Area is proposed to be protected in perpetuity. 
The cessation of grazing activities in adjacent areas is likely to contribute to the 
improvement of the condition of the vegetation and thus habitat quality for this 
species. The proposed feral species management will further reduce threats to this 
species.  
 
Site Context score 
Current = 4/10. The species is a highly mobile species that can travel large 
distances. Connectivity with the wider locality is likely to be high but variable across 
offset areas. These areas are well within the known distribution for this species but 
are not near any known strongholds for this species. 
Future (no offset) = 4/10. Currently surrounded by agricultural land uses and semi-
rural development. Some potential for decreased connectivity with other populations 
in the wider locality but is unlikely to increase significantly over current conditions. 
Future (with offset) = 5/10. Some potential for increased connectivity in conjunction 
with management plans. 

 

Stocking Rate Score 
Current = 3/10.  No individuals were recorded within the offset areas. However this 
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Table 9 Data values and Justification for the Assessment of Grey-headed Flying Fox 

Component Value in 
calculation 

Score Rationale Source 

species has been recorded within areas of the Project Boundary to the west of the 
offset areas. This species is highly mobile and there is a high likelihood of this 
species passing through the disturbance area while foraging. 
Future (no offset) = 3/10. Currently surrounded by agricultural land uses and semi-
rural development. Some potential for decreased connectivity with other populations 
in the wider locality but is unlikely to increase significantly over current conditions, 
given the wide-ranging nature of this species. 
Future (with offset) = 4/10. Some potential for increased abundance in the area in 
conjuction with management plans and revegetation. 

Time horizon  20 years The life of the mine greater than 20 years. Cumberland Ecology 2013 

Time until 
ecological 
benefit  

10 years Cessation of current land use activities and implementation of management plans, 
such as weed management and feral species management, will benefit this species 
within a short time frame. However the proposed revegetation of degraded areas 
can potentially take up to 10 years before the understorey approaches the 
anticipated future quality.  Revegetation work in adjacent areas will likely benefit this 
offset, although there would be a time lag. 

Durrogh et al., 2008. 

McIntyre et al., 2002 

 

Risk of loss 
without offset 

40% Risk of loss without offset is estimated to be 40% because the proposed offsets are 
located in an area with increasing semi-rural development. There are no formal 
protection mechanisms in place to protect the vegetation from some permitted types 
of clearing or other activities under the current zoning. Other risk factors include 
dieback and drought. 

Wyong Shire Council 2013 

Risk of loss 
with offset 

5% Risk of loss with offset estimated to be 5% because a protection mechanism is likely 
to extinguish risk of further clearing for future development.  However, the protection 

Cumberland Ecology 2013: Chapter 8 
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Table 9 Data values and Justification for the Assessment of Grey-headed Flying Fox 

Component Value in 
calculation 

Score Rationale Source 

mechanism is unlikely to completely remove risks due to residual factors such as 
illegal clearing and natural disasters such as fires and drought. 

Confidence in 
result % 

Averted Loss 
= 95% 

Confidence in averted loss is set at 95% assuming there is a very high level of 
protection afforded by the conservation agreement.   

Cumberland Ecology 2013: Chapter 8 

Increase in 
Quality = 65% 

Confidence in quality is 65% as ongoing and adaptive management under the BMP 
will increase the chances of success. The understorey in the majority of patches is 
presently in moderate to good condition and has a good opportunity to improve 
through assisted natural regeneration. Management measures, such as control of 
weeds and feral species will reduce the threats to the Grey-headed Flying fox.  

This is based upon observations by 
Cumberland Ecology that woodland 
regeneration is effective in areas 
protected from grazing in the locality, 
without any active management. This 
gives a basis for a high degree of 
confidence that regeneration in 
actively managed offsets will have a 
high chance of averting loss. 

Durrogh et al 2008 

Gillespie et al. 2001 
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Advice to decision maker on coal mining project 

Proposed action: Wallarah 2 Coal Project (EPBC 2012/6388) – New Development 

Requesting 

agency 

Department of Sustainability, Environment, Water, Population and Communities  

Date of request 18 April 2013 

Date request 

accepted 

18 April 2013 

Advice stage  Environment Impact Assessment (draft) 

Summary of 

request from the 

regulator 

The Department of Sustainability, Environment, Water, Population and Communities (the 

Department) is currently assessing the proposed project in accordance with the 

provisions of the Environment Protection and Biodiversity Conservation Act 1999 (EPBC 

Act). 

The Department notifies the Independent Expert Scientific Committee on Coal Seam Gas 

and Large Coal Mining Development (the Committee) of an opportunity to comment on 

the Draft Environmental Impact Assessment. Specifically, the Department poses the 

following questions to the Committee: 

1. Does the Committee consider that the proponent has provided sufficient information 

on water resources and its management to assess the likely significant impacts from 

its proposed action? – If the information is considered insufficient, what advice 

regarding areas of inadequacy can the Committee provide? 

2. What are the likely impacts of the proposed mine on surface and ground water 

resources, in particular, changes to surface and/or ground water dynamics and 

resources that may support surface habitat for threatened species and communities? 

3. Does the Committee find the water balance and conclusions relating to water 

management provided by the proponent and attached to this brief to be reasonable? 

Advice 

The Committee was requested to provide advice on the Wallarah 2 Coal Project in New South Wales to the 

Commonwealth regulator at the Environmental Impact Assessment (Draft) stage. This advice draws upon 

aspects of the information in the draft Environmental Impact Assessment provided by the proponent, together 

with the expert deliberations of the Committee. The draft Environmental Impact Assessment and information 

assessed by the Committee are listed in the source documentation at the end of this advice. 

The proposed project is for a new underground coal mine development, producing up to 5 million tonnes per 

annum of coal for a period of 28 years. The proposed project is located on the central coast of New South 

Wales in the northeast of the Sydney Basin and in the southern part of the Newcastle Coalfield. The Project 
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area lies 4.7 km to the southeast of the township of Wyong. Mining will take place between 350 m and 690 m 

below the surface targeting the Wallarah and Great Northern Coal Seams by means of 46 underground 

longwalls in an area of 37 km². 

The Committee, in line with its Information Guidelines
1
, has considered whether the proposed project 

assessment has used the following: 

Relevant data and information: key conclusions 

Information provided addresses many of the key areas in the Information Guidelines
1
 however, relevant data 

and information has not been provided on the following: 

 the risks associated with potential reduction of surface runoff  caused by subsidence and the adverse 

affects on the Gosford-Wyong Water Supply Scheme; 

 the fracture potential of the strata between the targeted coal seam and the surface; 

 changes to the regional water balance; 

 the potential impacts of the project on aquatic ecology; and 

 cumulative impacts associated with current and future mines within the area. 

Appropriate methodologies which have been applied correctly: key conclusions 

The key methodologies and assessments needed to fully assess the proposed project that have not been 

provided include: 

 a regional water balance, that gives particular consideration to both surface and groundwater impacts 

to the Gosford-Wyong Water Supply Scheme; 

 assessment of subsidence issues associated with longwall mining, relating to the changing of 

catchment characteristics, variation in groundwater aquifers and potential increased surface water 

and aquifer interconnectivity; 

 a comprehensive risk assessment of the impacts of the proposed project on surface water and 

groundwater dependent ecosystems; and 

 a cumulative impact assessment associated with creek systems flowing from the Mandalong Southern 

Extension Project directly through the proposed extraction site. 

Reasonable values and parameters in calculations: key conclusions 

The draft Environmental Impact Assessment generally uses reasonable values and parameters in 
calculations, with the exception of the use of data from Wallarah Creek in the water balance and the 
discussion on water quality. The monitoring point located outside the proposed main extraction site may not 
be an appropriate calibration tool for the site water balance. A lack of supporting information on flood events 
and impacts on aquatic ecology has also limited the onsite assessments. The proponent has relied heavily on 
literature reviews to provide analysis and assessments. 
 
Question 1: Does the Committee consider that the proponent has provided sufficient information on water 

resources and its management to assess the likely significant impacts from its proposed action? – If the 

information is considered insufficient, what advice regarding areas of inadequacy can the Committee provide? 

1. The Committee considers that while the proponent has provided water resources and management 

information, there is limited information on the full suite of groundwater impacts; risks to the regional water 

balance; subsidence-related impacts; impacts on aquatic ecology; and the project’s risk to the Gosford-

Wyong Water Supply Scheme. 

Question 2: What are the likely impacts of the proposed mine on surface and ground water resources, in 

particular, changes to surface and/or ground water dynamics and resources that may support surface habitat 
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for threatened species and communities? 

2. The Committee advises that there are significant risks associated with the proposed project having a 

detrimental and long-lasting effect on an already stressed water supply catchment. The proposal is 

located within the Jilliby Jilliby Creek Catchment, a major water source for the Gosford-Wyong Water 

Supply Scheme, which provides water to 285,000 people within the central coast of New South Wales. 

The proposal has the potential to significantly reduce surface runoff, with the project area covering 5% of 

the entire scheme’s catchment area. 

3. The proposal has the potential to change surface and groundwater dynamics within the Jilliby Jilliby Creek 

Catchment through subsidence-related impacts. This includes the following: 

a. Subsidence can lead to increased drainage between aquifers, altering water table heights, flow 

rates and water quality. Groundwater dependent ecosystems, which rely on shallow water tables, 

have been identified along surface drainage channels within the project boundary. Regular 

monitoring of the water table in these areas is needed to ensure that any variation in level can be 

resolved by remediation measures; 

b. The predicted subsidence has the potential to alter flooding regimes, causing localised 

ponding/damming of catchment runoff waters. This has the potential to cause change in depth of 

water bodies leading to inundation or water logging of emergent or marginal/riparian vegetation, 

and causing aquatic habitat alteration due to draining or additional deepening of existing ponds, 

wetlands or dams; 

c. The proponent has indicated that fracturing as a result of subsidence will extend upwards to a 

maximum of 200 m from the coal seam. The potential impact caused by fracturing through the 

entire strata would have detrimental effects, including the reduction of surface flow and draining of 

shallow aquifers, on which groundwater dependant ecosystems depend. Findings need to be 

based on both localised modelling, and within a regional context through robust analysis of similar 

projects in the area, and; 

d. The forested hill areas of the proposed project are susceptible to surface deformation and 

cracking due to subsidence. This has the potential to destabilise soils and sediments and mobilise 

these into creeks and streams increasing sediment loads and nutrient loads. It is noted that the 

proponent will prepare an Erosion and Sediment Control Plan. It is recommended that this plan 

address these issues, with specific attention given to the potential impact on the Gosford-Wyong 

Water Supply Scheme. 

4. The proposal indicates that brine and salt concentrate could potentially be stored below ground within the 

extracted coal seam. Monitoring of groundwater quality, particularly in relation to the storage of salt 

concentrate, along with mitigation measures, would be required to ensure water quality is not degraded. 

Contamination of the regional groundwater supply could have severe ramifications for the water quality of 

the Gosford-Wyong Water Supply Scheme. Due to the potential risk involved, a rigorous groundwater 

monitoring system is needed to identify and then mitigate any impacts. 

5. It is recommended that the proponent develop a post-mine management plan to reduce the impacts on 

water resources from continued depressurisation after mining. The predicted continued depressurisation 

500 years after cessation is likely to impact the surrounding water extraction sources by creating a 

groundwater sink, having the potential to impact on existing groundwater bores and to contribute to 

cumulative impacts with surrounding mines. 

6. There is insufficient evidence to support the proponent’s conclusion of negligible cumulative impacts. In 

particular, the potential cumulative impacts brought about by the potential Mandalong Southern Extension 

Project are likely to have impacts within the Jilliby Jilliby Creek Catchment. It is recommended that an 

assessment of cumulative groundwater and surface water impacts be undertaken, incorporating where 

possible current and future mining and other extractive industries. 

7. The proponent’s assessments regarding the extent of aquifer connectivity are not justified by the data 



Final Advice 24 May 2013 
4 

provided in the project assessment documentation. To increase confidence in the proponent’s 

assessment of aquifer connectivity, further data collection or validation is needed, both from within the 

extraction area and at a regional level. 

8. The proposed project area includes both threatened and vulnerable flora and fauna species listed under 

the EPBC Act. The proposal could directly impact populations of EPBC Act listed water dependent 

species present or potentially present within the proposed project boundary, specifically: 

 two fish species – Australian Grayling (Prototroctes maraena) and the Macquarie perch 

(Macquaria australasica); 

 four frog species – Littlejohn’s Tree Frog (Litoria littlejohni), the Stuttering Frog (Mixophyes 

balbus), the Giant Barred Frog (Dasyurus maculates maculates) and the Green and Golden Bell 

Frog (Litoria aurea), and; 

 one groundwater dependent ecosystem – Biconvex Paperbark [paperbark swamp] (Melaleuca 

biconvex). 

The proposal may also directly impact the existing populations of New South Wales Threatened Species 

Conservation Act 1995 listed water dependent species present or potentially present within the proposed 

project boundary, specifically: 

 the Wallum Froglet (Crinia tinnula), and; 

 two dragonfly species – the Adams emerald dragonfly (Archaeophya adamsi) and the Giant 

dragonfly (Petalura gigantean). 

It is noted that an ecological monitoring program will be established as a component of the Biodiversity 

Management Plan. This plan is designed to monitor the ongoing status and health of flora and fauna 

communities that will be retained within the project boundary. It is recommended that the Biodiversity 

Management Plan specify what mitigation measures are in place for the protection of EPBC Act listed 

species. 

Question 3: Does the Committee find the water balance and conclusions relating to water management 

provided by the proponent and attached to this brief to be reasonable? 

9. A regional water balance, which is considered essential to appropriately assess the regional cumulative 

impacts and risks to the Gosford-Wyong Water Supply Scheme, has not been provided. 

10. The proponent has not considered the potential impacts on the surrounding creeks and water quality as a 

result of uncontrolled discharge from the mine operations dams. The mine operation dams are currently 

designed to contain a 100 year average recurrence interval 72 hour storm event. Consideration should be 

given to mine operation dams being redesigned to contain a larger storm event (1 in 1000 year average 

recurrence interval) to minimise the potential for downstream water quality and ecological impacts. 

11. Further assessment is recommended to gauge the extent of water interaction within the extraction 

boundary. The proponent has assessed the calibration of the runoff model using a gauging station on the 

Wallarah Creek. It is noted that the station only operated from 1965 to 1976 and is not located within the 

main project area. This dataset provides limited confidence in the calibration of the surface water balance.  

12. The proponent has stated that a water treatment plant will treat mine water to a quality that is similar to 

the existing Wallarah Creek water quality values, before being discharged into the creek system. Further 

clarification is needed on what the proponent specifies as ‘existing water quality values’ proposed for 

treated water released into the Wallarah Creek. All site and surface water plans should be constructed in 

accordance with the National Water Quality Management Strategy². 

13. The release of controlled treated mine water is likely to occur when there is no natural flow in Wallarah 

Creek, and these releases have the potential to change flow regimes of the creek. The proponent has 

stated that Wallarah Creek will remain ephemeral in nature, after water releases have been made. It is 
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recommended that mitigation measures are put in place to conserve the natural flow characteristics of the 

Wallarah Creek. 

14. The proponent has entitlements to extract water from both surface and groundwater sources within the 

proposed extraction area. The proposed project requires external water to make up the deficit. The 

proponent has advised that this will be done through town water supplies with relevant licences still to be 

obtained. It is suggested that an assessment be made on the potential impacts of extracting water from 

town sources during extreme weather periods including drought conditions. 

15. The Northern Sydney Basin has been identified as a Bioregional Assessment priority region. Data and 

relevant information from the proposed project should be made accessible for this Bioregional 

Assessment to assist the knowledge base for regional scale assessments. 

Date of advice 24 May 2013 

Source 

documentation 

available to the 

Committee in 

the formulation 

of this advice 

Hansen Bailey 2013. Wallarah 2 Coal Project, Environmental Impact Statement. 

Prepared for Wyong Areas Coal Joint Venture. February 2013 

References 

cited within the 

Committee’s 

advice 

1 
Information Guidelines for Proposals Relating to the Development of Coal Seam Gas 

and Large Coal Mines where there is a Significant Impact on Water Resources available 
at: http://www.environment.gov.au/coal-seam-gas-mining/project-advice/pubs/iesc-
information-guidelines.pdf 
 
² Australian and New Zealand Guidelines for Fresh and Marine Water Quality. National 

Water Quality Management Strategy (NWQMS). Volume 4. Australian and New Zealand 

Environment and Conservation Council & Agriculture and Resource Management Council 

for Australia and New Zealand. Canberra. 
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