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RE: Objection to the Moolarben Coal Mine on the gro  unds of significant ecological
impacts to the Critically Endangered Ecological Com munity; White Box, Yellow Box,
Blakely’s Redgum Grassy Woodland (WBYBBRGW)

I would like to provide comment on the referral lodged by Moolarben Biota (2007) particularly
as it relates to the information provided and assessment of the proposals impacts on the
Critically Endangered Ecological Community; White Box, Yellow Box, Blakely’'s Redgum
Grassy Woodland (WBYBBRGW). It is my opinion that the current proposal will result in an
unacceptable impact on this vegetation community and as such must be considered a
controlled action and referred to the Minister.

My objections are principally based on the significant ecological impacts resulting from the
proposed mine. | have based my objections on a thorough review of Appendix 11 - Flora,
Fauna and Aquatic Ecology Assessment prepared by Moolarben Biota (2006), the referral
provided by Moolarben Biota (2007), the response to the objections submitted under the
NSW Part 3A of the Environmental Planning & Assessment Act 1979 (EP&A Act) Moolarben
Biota (Dec 2006), field surveys carried out by myself in September and October 2006 within
the study area, relevant local and scientific literature, extensive previous experience in
environmental assessments in NSW and familiarity of the vegetation and threatened flora in
locality of the proposal.

My relevant experience includes over ten years floristic survey experience within the local
area, over five years of employment in the environmental consultancy industry, a thorough
applied understanding of the relevant environmental legislation at both the state and federal
levels, in particular the EP&A, TSC. EPBC and NV Acts. | am currently employed fulltime as
the Senior Botanist for one of NSW largest specialist ecological consultancies and have
completed numerous environmental assessments across the state.

In summary my principle objections for consideration, based on a number substantial
deficiencies identified in regards to the survey methodology, identification of the endangered
ecological community and inadequacy of the mitigation measures proposed to offset the
proposals impacts are as follows;

Inadequate targeted survey and assessment of threat  ened flora



Incorrect interpretation of the scientific committe e’s final determination for the
endangered ecological community, White Box, Yellow Box, Blakely’s Redgum
Woodland (WBYBBRW).

A substantial underestimate of the endangered ecolo gical community, White
Box, Yellow Box, Blakely’'s Redgum Woodland (WBYBBRW ) being impacted by
the proposal

Inadequacies in the impact assessment and offsettin g for the direct loss of the
EEC, WBYBBRW and threatened flora species.

| have provided a detailed report (Attachment 1) that outlines these significant deficiencies,
attached to this letter. |1 hare also provided a detailed additional report (Attachment 2)
commenting on the response by Moolarben Biota (Dec 2006) to previous submissions.

Both of these reports provide detailed reasoning that the area of 64.68 hectares assessed by
Moolarben Biota as being representative of the EEC being cleared by the proposal, is in my
opinion a substantial underestimate of the actual area of EEC being cleared which totals
162.84 hectares.

The deficiencies identified in the attached reports have raised substantial concerns as to the
validity of the ecological assessment reports ability to correctly identifying the proposals
impacts on threatened species and EECs. Consequently, the ecological impacts of the
proposed mine have not been adequately assessed and the mitigating measures,
particularly in regards to the CEEC, WBYBBRGW are unsatisfactory. Particularly as the
existing mitigation strategy has not yet confirmed the 2:1 offset dedication to the local secure
conservation network.

It is my opinion that the current proposal will result in an unacceptable impact on this
Critically Endangered Ecological Community and as such must be deemed a controlled
action and referred to the Minister for a more consider and detailed review of the proposal.

Yours Sincerely,

Alex Cockerill

96 laman St
Cooks Hill 2300
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1. INTRODUCTION

This report has been prepared on the basis of reviewing the adequacy of the Moolarben
Coal Projects Environmental Assessment Report, appendix 11 - Flora, Fauna and Aquatic
Ecology Assessment prepared by Moolarben Biota (2006). In particular, this report focuses
on the adequacy of the floristic survey methods completed and the identification of the
endangered ecological communities within the study area.

This report identifies a number of substantial deficiencies in regards to the floristic survey
methodology, identification of the Endangered Ecological Community (EECs) and
inadequacies in the mitigating measures proposed. These deficiencies have raised
substantial concerns as to the validity of the Flora, Fauna and Aquatic Ecology Assessment
reports ability to correctly identify and assess the proposals impacts on threatened species
and EECs.

2. METHODS
To complete this review the following information was relied upon;

A thorough review of Appendix 11 - Flora, Fauna and Aquatic Ecology Assessment
prepared by Moolarben Biota (2006),

Independent field surveys carried out in September and October 2006;
Relevant Scientific Literature

The author’'s extensive previous experience in environmental assessments in NSW
and familiarity of the vegetation and threatened flora in the locality.

The methodology used to complete the field surveys involved the both opportunistic random
meanders conducted according to Cropper (1993) and the placement of 20 x 20 metre, or
where remnants were linear in nature, 10 x 40 metres quadrats (limited to areas with
access). Within the quadrats all recorded species were allocated a percentage cover
abundance value based on the modified 6 point Braun Blanquet system below.

Rare cover less than 5%
Common cover less than 5%
Cover between 5 and 25%
Cover between 25 and 50%
Cover between 50 and 75%
Cover between 75 and 100%

The results of these field surveys and a figure depicting their location within the site is
provided in appendix 2.

3. THREATENED FLORA
The study area of the proposed mine contains four (4) flora threatened species listed as
Vulnerable or Endangered on the NSW Threatened Species Conservation (TSC) Act (1995).
These species include;

Eucalyptus cannonii (Capertee Stringybark)
Goodenia macbarronii (Narrow-leaved Goodenia)
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Diuris tricolor (Double-tailed Donkey Orchid)
Leucochrysum albicans var tricolor (Hoary Sunray)

One of these species, Leucochrysum albicans var tricolor (Hoary Sunray) is also listed as
endangered on the Environment Protection and Biodiversity Conservation (EPBC) Act 1999.

3.1 Threatened Flora - Diuris tricolor
3.1.1 Location and distribution within the site

Diuris tricolor (Double-tailed Donkey Orchid) is a terrestrial orchid which can only be
observed during its limited flowering period. The Assessment Report identifies a total of 2
specimens were observed within the study area approximately 7km apart in relatively
disturbed vegetation associations; 10 - Unimproved Pasture and 16 - Mudgee wattle.

The population within the locality includes the specimens observed within the study area and
arecord12 km to the south in the Cooyal Creek catchment. This local population is isolated
from the eastern limit outlier population of Muswellbrook by over 100km, while the nearest
other location is over 100km to the west in Dubbo. It is considered that due to this isolation,
the local population is likely to be genetically different to other populations of this species.

The retention of genetic diversity and variation within a species is important to the long term
survival of the species. It is therefore considered that the presence of Diuris tricolor (Double-
tailed Donkey Orchid) within the locality is of importance to the species survival.

3.1.2 Preferred Habitat

The preferred habitat for this species has been described as “sclerophyll forest among
grass, often Callitris” (Harden 2002); Grassy Callitris Woodland in Sandy soils on flats or
small hill tops (Bishop 2000); dry sclerophyll forests and woodlands, grasslands (includes
pasture) with observations from the Hunter valley catchment indicating a preference for
Permian conglomerates (Ecovision Consulting 2004, Moolarben Biota 2006) and; Box and
Ironbark Woodlands (personal observations).

The total potential habitat for this species within the MCP DA area would cover
approximately >1000 hectares, inclusive of the following vegetation associations;

20 Broad-leaved Ironbark/ Grey Gum

21 Ironbark/ Grey Gum/ Stringybark

22 Ironbark/ Black Cypress Pine

23 Black Cypress Pine

24 Narrow-leaved Ironbark/ Red Stringybark

25 Ironbark/ Slaty Gum

30 Yellow Box/ Red Stringybark/ Blakely's Redgum
31 White Box/ Narrow-leaved Ironbark

33 Grey Box/ Narrow-leaved Ironbark/ Blakely's Redgum
34 Grey Box/ Ironbark/ Slaty Gum

35 Grey Box/ Ironbark

36 Grassy White Box

37 Shrubby White Box

39 Slaty Gum

40 Blakely's Redgum

41 Tumbledown Redgum
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3.2 Deficiencies in the Survey for  Diuris tricolor

The Flora, Fauna and Aquatic Ecology Assessment (Moolarben Biota 2006) correctly
identifies that this species flowers in “early October and can last for a week”. This is
consistent with the known flowering period of this species in the Muswellbrook populations in
2004 and 2005 (personal observations) and literature (Bishop 2000, Harden 1993).

The only flora survey completed by the environmental assessment (Moolarben Biota 2006)
during this species flowering period is that between October 10-14™ 2005. The report states
that this survey involved “20 x 20 metre quadrats 110 -122, opportunistic records, targeted
orchid searches”.

Of the twelve (12), 20 x 20 metre quadrats sampled during this period across the entire
study area, only four (4) plots were completed in the development application area. This
equates to only approximately 0.016% of the potential habitat for this species.

In addition to the quadrats sampling, the assessment report identifies “opportunistic records
and targeted orchid searches” were completed during this survey period. While these are the
industry accepted methods for targeting cryptic flowering orchid species, the ability of the
suitably qualified botanist, Mark Aitken adequately covering the 1000 hectares of potential
habitat for this species within the study area over a single limited (4 day) survey period is
impossible.

This is particularly evident when considering; the extent of the survey area; the disjunct
distribution of many of the areas of potential habitat (separated by up to 6km), and that
during the limited targeted survey period a quadrat survey involving a number of widely
distributed 20 x 20 metre quadrats were being sampled concurrently in areas not considered
to be potential habitat for the species. Furthermore the need for a significantly greater survey
effort is of significant additional importance given the observation of this species with the
development area during limited surveys.

It is my opinion, based on the above factors; an adequate targeted survey of the
development area would require at least 4 suitably qualified botanists for a two week period,
coinciding with the species flowering. This survey would consist of parallel transect surveys
spaced 20-30 metres apart (Cropper 1993) in suitable habitat surrounding the recorded
populations and targeted biodiversity searches or “random meanders” in the remainder of
the potential habitat within the study area.

This level of survey is considered to be the minimum level required to adequately determine
the distribution and size of a known population of a species recorded within the MCP DA
area. Similar levels of survey to those proposed above have previously been required by
consent authorities for adequately targeting Diuris tricolor within the Muswellbrook LGA,
including the ecological surveys of the “Anvil Hill” coal project (Umwelt 2006, Ecovision
Consulting 2004). Similar levels of survey have also been completed for other Diuris and
Cryptic flora species on the Central Coast and North Coast of NSW.

It is my considered opinion that given the presence of Diuris tricolor within the proposed
development area, the extent of potential and known habitat for this species within the
development area, the potential significance of the local population to maintaining genetic
diversity, and previous levels of survey completed for the species. The targeted surveys
completed were inadequate for determining the extent of the species distribution or the size
of the local population within the subject site. Subsequently, the Assessment Report
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prepared by Moolarben Biota (2006) inadequately assessed the proposals impacts on this
species.

3.3 Inadequate Assessment of Diuris tricolor

The assessment of the proposals impact (in relation to DEC and DPI) prepared by
Moolarben Biota (2006) is fundamentally flawed by the inadequacy of the survey completed.
This assessment makes a number of broad generalisations in regards to the impotence of
the recorded population of two widely spaced individuals including;

“exhibits a disjunct and fragmented distribution” and that “the low population size indicates a
likelihood that this species would become locally extinct”.

However these assumptions are not founded on a demonstrated accurate understanding of
the local population for this species.

The assessment also fails to consider the impacts of the proposal on the extent of this
species habitat within the study area. The assessment of threatened species under the TSC
Act (1995) is specifically required to consider the potential impacts of a proposal on a
threatened species habitat. However, the assessment only considered the proposals impact
as “the removal of a single specimen”.

3.4 Inadequate Assessment of All Threatened Flora

Likely Impacts -2 “How is the proposal likely to affect the habitat of a threatened
species population or ecological community”

The assessment for each of the threatened species recorded within the study area only
considers the impact of the proposal on the recorded species and their immediate habitat.
While the actual loss of a threatened species is of importance, it is insufficient not to assess
the effects of clearing on the extent habitat within the locality for each of these species.

With regards to the point - 4 “How will the proposal likely to affect current disturbance
regimes”.

The assessment identifies that the proposal will “reduce many of the existing disturbances”
and that “Future revegetation works throughout cleared lands would improve local habitat
values” However the assessment fails to identify the significant excerebration of the
disturbance regimes resulting from the complete clearing of native vegetation associated
with an open cut mining.

35 Conclusion

Based on an insufficient level of survey for Diuris tricolour, the assessment completed by
Moolarben Biota (2006) on the possible impacts to this species is unsubstantiated.

In regards to all threatened flora species recorded within the study area, the assessments

were flawed by only considering the direct impacts of the proposal on the loss of the species
and their immediate habitat.
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4.0 ENDANGERED ECOLOGICAL COMMUNITY - Grassy White Box, Yellow Box,
Blakely’s Redgum Woodland

The environmental assessment prepared by Moolarben Biota (2006) identified the presence
of the endangered ecological community, Grassy White Box, Yellow Box, Blakely’s Redgum
Woodland within the MCP DA area corresponding with only the following vegetation
associations;

30- Yellow Box / Red Stringybark / Blakely’s Redgum

31 — White Box / Narrow —leaved Ironbark

33 — Grey Box / Narrow-leaved Ironbark / Blakely’s Redgum

36 — Grassy White Box

40 - Blakely’s Redgum

60- Yellow Box/Rough-barked Apple as corresponding with the

This subsequent assessment of the EEC by Moolarben Biota (2006) identified that the
proposal will result in the direct loss of a total of 64.68 hectares corresponding with the
above six vegetation associations.

4.1 Moolarben Biota’s (2006) interpretation of what  constitutes the EEC, WBYBBRW

Moolarben Biota (2006) state that the following two methods were utilised in their
determination of what constitutes this EECs within the study area was through;

A statistical analysis of quadrats using TWINSPAN with weightings applied to the
diagnostic species of this EEC, as listed by the NSW Scientific Committee (2002)

The Identification Guidelines for White Box Yellow Box Blakely’s Red Gum Woodland
(NPWS 2002)

Moolarben Biota (2006) has not adequately assessed this community against the scientific
committee’s Final Determination for this EEC.

4.1.1 Review of Vegetation Association 37 — Shrubby White Box Woodland against
the NSW Scientific committee Final Determination.

An endangered ecological community, listed under the TSC Act (1995) by the NSW
Scientific committee is an artificial construct identified strictly by the information provided in
the Final Determination. Furthermore to be classified as EECs a particular vegetation
association must meet both the “area” and “floristic assemblage” criteria listed in the Final
Determination (Preston and Adam 2005).

The vegetation community profile provided by Moolarben Biota (2006) for 37 — Shrubby
White Box Woodland includes a number of species that are listed in the final determination
for the EEC. Furthermore a number of the floristic survey quadrats sampled by Moolarben
Biota (2006) were also found to be statistically similar to the EEC, based on the
characteristic species within the final determination. Therefore its is my considered opinion
based on the facts provided that the vegetation community association 37 — Shrubby White
Box Woodland adequately meets the “floristic assemblage” criteria listed in the Final
Determination for this EEC.
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4.1.2 Review of Vegetation Associations 34 — Grey B ox / Slaty Gum / Ironbark Forest,
35 — Grey Box / Ironbark and 39 — Slaty Gum Open Fo rest against the NSW
Scientific committee Final Determination.

Paragraph 4 of the Final Determination for this EEC, clearly states, those communities that
constitute;

“Woodlands including Eucalyptus crebra, Eucalyptus dawsonii and Eucalyptus moluccana
(and intergrades with Eucalyptus albens), for example in the Merriwa plateau, Goulbourn
River National Park and Western Wollemi National Park, are included.”

It is considered that communities 34 — Grey Box / Slaty Gum / Ironbark Forest, 35 — Grey
Box / Ironbark and 39 — Slaty Gum Open Forest are clearly representative of the community
identified by the scientific committee in Paragraph 4. In this regards the final determination is
specific in relation to this community because of the presence of floristic similarities and the
hybrid nature of Eucalyptus moluccana and Eucalyptus albens in these areas.

The Assessment Report identifies numerous times, including within the Executive Summary,
that within the study area there is “a hybrid zone between White Box (Eucalyptus albens)
and Coastal Grey Box (Eucalyptus moluccana)’. Therefore it can be assumed that areas of
the vegetation community associations identified by Moolarben Biota (2006) as being
dominated by Eucalyptus moluccana, contain a degree of the characteristic canopy species
White Box (Eucalyptus albens) and as such adequately meet the criteria of both the final
determination and the Identification Guidelines for White Box Yellow Box Blakely’s Red Gum
Woodland (NPWS 2002).

4.1.3 Review of the TWINSPAN Analysis of the EEC, W BYBBRW

While a summary of the statistical analysis completed were not available for review, | have
been able to compare the distribution of the TWINSPAN results for the MCP DA area in
Figure 3.4 with the distribution of the determined Endangered Ecological Communities for
the MCP DA area in Figure 3.5. The results of this comparison show the following numerous
differences between the areas finally mapped as EEC.

1 quadrat, (139) out of a total 3 identified by the TWINSPAN analysis as being
“Similar to WBYBBRW” was not mapped as the EEC. This quadrat was located in
vegetation association 37 — Shrubby White Box.

8 quadrats, (66 36, 113, 77, 62 38, 83 and 13) or 50% of the total 16 identified by the
TWINSPAN analysis as being “Moderately Similar to WBYBBRW (gassy
understorey)” were also not mapped as EEC. A number of these quadrats (113, 77,
38), were also identified as being located within the vegetation association 37 —
Shrubby White Box Woodland.

These discrepancies further highlight that the methods used by Moolarben Biota (2006) to
identify the EEC, WBYBBRW were inadequate. Many of the discrepancies identified above
by the TWINSPAN analysis are the direct result of Moolarben Biota (2006) excluding
vegetation associations that were identified as floristically characteristic of the endangered
ecological community, (WBYBBRW), however, failed in their opinion to meet the
Identification Guidelines for White Box Yellow Box Blakely’s Red Gum Woodland (NPWS
2002). In particular, these excluded vegetation associations included;

34 — Grey Box / Slaty Gum / Ironbark Forest
35 — Grey Box / Ironbark;
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37 — Shrubby White Box Woodland
39 — Slaty Gum Open Forest

Based on the reasoning provided in Section 3.3.4 of the assessment report and Section 3.5
of the appendix 2 of the environmental assessment prepared by Moolarben Biota (2006) the
ecological assessment determined that these associations were not characteristic of the
EEC and as such these communities were not considered in the assessment of the
proposals impact.

4.1.4 Review of Vegetation Association 37 — Shrubby White Box Woodland against
Identification Guidelines for White Box Yellow Box Blakely’'s Red Gum
Woodland (NPWS 2002 ).

I have reviewed in detail, Section 3.3.4 of the assessment report and section 3.5 of the
appendix 2 of the environmental assessment prepared by Moolarben Biota (2006), the
scientific committee final determination for the EEC WBYBBRW, relevant associated
literature and completed analysis of surveys conducted at a number sites identified and
mapped by Moolarben Biota (2006) as corresponding with these communities.

Based on the following evidence it is my considered opinion that some of the above
excluded vegetation communities associations clearly correspond with the EEC, WBYBBRW
and as such are required to be considered in the assessment of the proposals impacts.

| have provided below a review of each of the vegetation associations that contained many
of the floristic characteristics of the endangered ecological community, (WYBRW) and
reasoning for their inclusion within the scientific committee’s final determination.

Moolarben Biota (2006) discounted this community association from corresponding with the
EEC, WBYBBRW based principally on the following reasoning within the Identification
Guidelines for White Box Yellow Box Blakely’s Red Gum Woodland (NPWS 2002)

A. “shrubby woodlands, which generally occur in upper or midslope
situations on shallower soils, are not part of the EEC. Such woodlands are
more prevalent on hillsides of the North Western sl opes (Nandewar and
Brigalow Belt South bioregions). Where shrubby wood lands dominated by
White Box, Yellow Box or Blakely’s Red Gum intergra  des with the Box —
Gum Woodlands the more shrubby free sections of the community should

not be regarded as Box — Gum Woodlands (NPWS 2002).” .

B. the community is “ characterised by non-pioner shrubs _ such as Honey pots
(Acrotriche rigida), Peach Heath (Lissanthe strigos a) and Black Cypress
Pine (C. endlicherii) . Moolarben Biota (2006)”

Response to Reason A;

These guidelines also clearly state that “Shrub species are recognised as important
constitutes of this community as 27 of the 95 characteristic species listed in the Final
Determination are shrubs.”

Of the three shrub species identified by Moolarben Biota (2006) as dominating the
understorey, two species, Peach Heath (Lissanthe strigosa) and Black Cypress Pine (C.
endlicherii) are identified in the Final Determination as part of the assemblage of species that
characterise the EEC, Grassy White Box, Yellow Box, Blakely’s Redgum Woodland. While
the Final Determination for this EEC, clearly states;
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“Shrubs are generally sparse or absent, though they may be locally common”.

Furthermore, the occurrence of many of the remnant vegetation patches identified by
Moolarben Biota (2006) as being vegetation association 37 — Shrubby White Box Woodland
are located on the valleys lower slopes and not the steep mid to upper slopes as stated by
the Identification guidelines for Endangered Ecological communities. Furthermore a number
of these remnant patches are located down slope of the EEC vegetation association 36 —
Grassy White Box Woodland.

Response to reason B;

The statement that the community is “characterised by non-pioner shrubs such as Honey
pots (Acrotriche rigida), Peach Heath (Lissanthe strigosa) and Black Cypress Pine (C.
endlicherii)” Moolarben Biota (2006) is both misleading and not supported by their own
scientific analysis of the community associations provided in appendix 3 of the Ecological
Assessment Report. The Identification Guidelines for White Box Yellow Box Blakely’s Red
Gum Woodland (NPWS 2002) clarify the above statement on the exclusion of shrubby
woodlands by also stating;

“In some other instances, the shrub layer is primarily Acacia spp. or Cassinia sp., which are
characteristically pioneer colonising species that invade sites after disturbances such as
clearing, overgrazing or fires... These areas are regarded as Box — Gum Woodland.”

Firstly, the community description provided by Moolarben Biota (2006) for the vegetation
association 37 — Shrubby White Box Woodland lists four dominant shrub species; Honey
pots (Acrotriche rigida), Peach Heath (Lissanthe strigosa); Cassinia arcuata and Cassinia
qguinquefaia.

Therefore based on their own vegetation community analysis, 50% of the positive indicator
shrubs (Cassinia arcuata and Cassinia quinquefaia) for vegetation association 37— Shrubby
White Box Woodland are characteristic pioneer species.

This is supported by the Identification Guidelines for White Box Yellow Box Blakely’'s Red
Gum Woodland (NPWS 2002) which clearly state;

“In some other instances, the shrub layer is primarily Acacia spp. or Cassinia sp., which are
characteristically pioneer colonising species that invade sites after disturbances such as
clearing, overgrazing or fires... These areas are regarded as Box — Gum Woodland.”

Secondly, Black Cypress Pine (C. endlicherii) is not recognised as a shrub species by the
relevant literature (Harden 1990), however, this species is commonly associated with
regrowth areas excluded from agricultural activities, including road reserves. In this regard it
would be considered a colonising species.

Thirdly, despite stating the vegetation association 37 — Shrubby White Box Woodland, is
dominated by the shrub species Black Cypress Pine (C. endlicherii), this species is not even
listed within Moolarben Biota’'s (2006) description of the dominant floristic characteristics of
this community. This species is however, listed as one of the dominant floristic
characteristics of the vegetation association 36 — Grassy White Box Woodland, identified by
Moolarben Biota (2006) as commensurate to the EEC.

4.2 Results of the Independent Field Survey
A primlimanry field verification exercise was completed on the limited publicly accessible

lands identified by Moolarben Biota (2006) vegetation community mapping as corresponding
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with the vegetation association 37 — Shrubby White Box Woodland. This field survey
involved the random placement (limited to areas with access) of 20 x 20 metre, or where
remnants were linear in nature 10 x 40 metres quadrats.

The floristic results of these quadrats and their location are provided in appendix 2. While a
selection of photographs from each of the sample sites is provided in appendix 1. The
floristic composition, structural density and photographic evidence from these sites clearly
identify that areas of the vegetation community association 37 — Shrubby White Box
Woodland correspond with the EEC, WBYBBRW.

Both of these quadrats were dominated in the understorey by grasses species characteristic
of the EEC, WBYBBRW. While the shrub layer of Quadrat 1 was notably absent, the shrub
layer of Quadrat 2 was dominated by four pioneer shrub species of the Acacia implexa,
Acacia decora, Cassinia quinquefaria and Cassinia arcuata.

While it is accepted that this survey was limited, it adequately demonstrates that the
vegetation mapping provided by Moolarben Biota is flawed, and also significantly it
demonstrates areas of the vegetation community association 37 — Shrubby White Box
Woodland are definitely characteristic of the EEC, WBYBBRW.

4.3 Inadequacies of the impact assessment and offse  tting for the direct loss of the
EEC, WBYBBRW

It is clear that vegetation community associations 37 — Shrubby White Box Woodland, 34 —
Grey Box / Slaty Gum / Ironbark Forest, 35 — Grey Box / Ironbark and 39 — Slaty Gum Open
Forest or, at least a significant proportion of these communities, should have been identified
as commensurate with the EEC, WBYBBRW.

Moolarben Biota (2006) assessment of the likely impacts on the EEC, WBYBBRW identified
that the proposal would result in the clearing of 64.68 hectares. The actual area of this EEC
being cleared is 162.84 hectares. Consequently the assessment completed by Moolarben
Biota (2006) on the proposals impact, was on only 40% of the actual impact and as such is
fundamentally flawed. As is for that matter the adequacy of the proposed mitigation
measures that will result in offsite dedication of ‘like for like’ EECs at a ratio of only <1:1.

In my experience offset dedication of ‘like for like’ EECs is typically significantly higher than a
ratio of only 1:1. The Department of Environment and Conservation (DEC) often stipulates
that these offsets should be in the order of 3:1 at the minimum.

4.4 CONCLUSION

| have demonstrated that the vegetation community associations; 37 — Shrubby White Box
Woodland, 34 — Grey Box / Slaty Gum / Ironbark Forest, 35 — Grey Box / Ironbark and 39 —
Slaty Gum Open Forest are characteristic of the EEC, WBYBBRW as defined by the
scientific committee’s Final Determination.

In regards to the Identification Guidelines for White Box Yellow Box Blakely’s Red Gum
Woodland (NPWS 2002), it is my considered opinion that the interpretation by Moolarben
Biota (2006) of the vegetation community associations 37 — Shrubby White Box Woodland,
34 — Grey Box / Slaty Gum / Ironbark Forest, 35 — Grey Box / Ironbark and 39 — Slaty Gum
Open Forest is incorrect.

Shrubby woodlands are only excluded where they are not dominated by pioneer species.

Moolarben Biota’s (2006) own vegetation community analysis however, clearly identifies that
at least 50% of the characteristic shrub species for this community are pioneer species,
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while a number of their own quadrats placed within this communities extent in the MCP DA
area were found statistically to be more similar to WBYBBRW (gassy understorey) than not.
Furthermore an independent field survey completed by the writer identified that mapped
occurrences of this community are also either dominated by a grassy understorey or pioneer
shrub species.

Therefore the exclusion of these communities can not be accepted. Especially considering
that, the Identification Guidelines for White Box Yellow Box Blakely’'s Red Gum Woodland
(NPWS 2002), specifically state in the conclusion;

“Where doubt exists over an appropriate category (e.g whether the site is mainly grassy or is
shrubby), use the precautionary approach that assumes that the community is present.”

It is clear those vegetation community associations; 37 — Shrubby White Box Woodland, 34
— Grey Box / Slaty Gum / Ironbark Forest, 35 — Grey Box / Ironbark and 39 — Slaty Gum
Open Forest or at least a significant proportion of these communities should have been
identified as commensurate with the EEC, WBYBBRW. The additional area of vegetation
community associations being cleared by the proposal, for the communities identified above
as being characteristic of the EEC, WBYBBRW includes;

34 Grey Box/ Ironbark/ Slaty Gum 6.14 hectares
35 Grey Box/ Ironbark 17.41 hectares
37 — Shrubby White Box Woodland 65.64 hectares
39 Slaty Gum 8.97 hectares

Given that the area assessed by Moolarben Biota (2006) as being representative of the EEC
and being cleared by the proposal, is 64.68 hectares. This is in my opinion a substantial
underestimate of the actual area of EEC being cleared which totals 162.84 hectares.
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APPENDIX 1

Photos of Grassy White Box, Yellow Box, Blakely’'s Redgum Wood
Mapped as Shrubby White Box Woodland
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Located approximately 1.5km to the east of Moolarben Biota Flora Quadrat nhumber 139,
within vegetation association 37- Shrubby White Box Woodland. Note:
absence of shrub layer and dominance of grassy understorey.

Quadrat 1- Located approximately 1.8 km to the east of Moolarben Biota Flora Quadrat
number 139, within vegetation association 37- Shrubby White Box Woodland.
Note: absence of shrub layer and dominance of grassy understorey.
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Quadrat 2- Located approximately 1.8 km to the east of Moolarben Biota
Flora Quadrat number 139, within vegetation association 37- Shrubby White

Box Woodland. Note: The dominant shrub species are Black Cypress Pine
(C. endlicherii) and Cassinia spp.
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APPENDIX 2
Results of field Survey
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APPENDIX 2

FLORA SPECIES OBSERVED IN QUADRATS

Braun -
Blanquet
Cover
Abundance
Quadrat
Number
Family Scientific Name Common Name 1 2
TREES
Cupressaceae Callitris endicheri - 0 4
Myrtaceae Eucalyptus albens White Box 3 4
Santalaceae Exocarpos cupressiformis Native Cherry 0 1
Sterculiaceae Brachychiton populneus Kurrajong 2 2
SHRUBS
Asteraceae Cassinia arcuata Sifton Bush 0 2
Cassinia quinquefaria - 0 1
Epacridaceae Melichrus urceolatus - 0 1
Fabaceae Indigofera adesmiifolia - 0 1
Mimosaceae Acacia implexa Hickory 0 1
Acacia decora - 0 2
Pittosporaceae Bursaria spinosa var. spinosa Blackthorn 0 2
Rhamnaceae Cryptandra amara var.floribunda | - 0 2
Thymelaeaceae Pimelea curviflora ssp. sericea | - 2 2
GROUNDCOVERS
Asteraceae Senecio sp.* Fireweed 2 1
Vittadinia cuneata var. cuneata | Fuzzweed 2 0
Boraginaceae Echium plantagineum* Patterson's Curse 3 1
Campanulaceae Wahlenbergia communis Tufted Bluebell 2 0
Cyperaceae Gahnia aspera Saw Sedge 3 2
Lomandraceae Lomandra confertifolia - 3 3
Lomandra filiformis var. filiformis | Wattle Mat-rush 1 0
Lomandra multiflora Many-flowered Mat-rush 1 2
Plantaginaceae Plantago gaudichaudi - 3 3
Plantago lanceolata* Ribwort 2 2
Poaceae Aristida calycina Wire Grass 2 1
Aristida ramosa Wire Grass 2 3
Aristida vagans Three-awn Speargrass 1 1
Aristida warburgii Wire Grass 1 1
Austrodanthonia racemosa Wallaby Grass 3 2
Austrodanthonia sp. Wallaby Grass 1 0
Austrostipa verticillata - 2 0
Lolium rigidum* Stiff Ryegrass 2 0
Microlaena stipoides var.
stipoides Weeping Rice Grass 1 1
Poa labillardieri var. labillardieri Tussock Grass 3 1
Themeda australis Kangaroo Grass 4 3
Sinopteridaceae Cheilanthes sieberi subsp. sieberi | Poison Rock Fern 0 1
Review of Impacts of Moolarben Coal Project on threatened flora and EECs. October 2006 21




* = |Introduced Species

Percentage foliage cover of stratum (%)

Tree Canopy 20 30
Shrubs <5 15
Groundcover 60 40

Location of the Survey Quadrats in relation to Mool arben Biota (2006) Figure 3.5 — Distribution

of EECs.

Quadrat 1 Quadrat 2
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ATTACHMENT 2

Comments on the adequacy of Moolarben Biota detaile  d response
to the submission of objection on the ENDANGERED ECOLOGICAL
COMMUNITY - Grassy White Box, Yellow Box, Blakely’'s  Redgum
Grassy Woodland
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Introduction

The response provided by Moolarben Biota (Dec 2006) on the submission of objections
interpretation of the endangered ecological community, White Box Yellow Box Blakely’s Red
Gum Woodland (WBYBBRGW) (Cockerill 2006), provides no convincing arguments to reject
that a number of additional vegetation communities not considered by the initial
environmental assessment (Moolarben Biota 2006) are in fact representative of the EEC,
WBYBBRW. In general the response by Moolarben Biota (Dec 2006) focuses initially on
discrediting the submission by suggesting that it was at odds with the adequacy of
Moolarben Biota’'s use of the NPWS (2002) Identification Guidelines for Box — Gum
Woodlands’ guidelines for the identification of the WBYBBRW, EEC.

The submission however, provides no such statement or assertion that the use of the
‘Identification Guidelines for Box — Gum Woodlands’ (NPWS, 2002) is considered
inadequate. Rather; it is my opinion that these guidelines provide clear and concise
interpretation of the scientific committee’s final determination of the EEC, WBYBBRW.
However, Moolarben Biota selective and incorrect interpretation of these guidelines is in my
opinion, and based on the information provided within the results of Moolarben Biota’s own
Environmental Assessment Report (2006), inadequate.

Comments on the adequacy of survey

The response by Moolarben Biota (Dec 2006) also attempts to discredit the submission of
objection by critically reviewing the survey and analysis completed as being inconsistent with
the MCP flora survey methodology and industry accepted Draft Threatened Biodiversity
Survey and Assessment Guidelines (DEC, 2004). Their response goes as far as stating that
the survey completed was inaccurate and misleading based on:

i.  Insufficient poorly collected independent data;

ii. Survey design inconsistent with the Moolarben B iota survey and Draft
Threatened Biodiversity Survey and Assessment Guide lines (DEC, 2004); and

iii. Disregard of the disturbed roadside corridor a nd its impact on vegetation
structure and floristics.

Response to i. and ii.)

The attempt to discredit the survey design within the submission of objection is also false
and grossly misleading. The survey was completely in accordance with the Draft Threatened
Biodiversity Survey and Assessment Guidelines (DEC, 2004) and Moolarben Biota’s own
systematic survey methodology, as it was a randomized, stratified, replicated survey
methodology.

The study area for this survey was defined as an area of the Shrubby White Box Woodland
as mapped by Moolarben Biota (2006) that was accessible to the general public. Within this
study area two replicate 20x20 metre sample quadrats were randomly marked on an air
photo for sampling. Within each of these sample quadrats, all plant species were recorded
and allocated a stratum and percentage cover abundance identical to the one used by
Moolarben Biota (2006).

Response to iii.)
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In regards to the suggestion that an apparent impact of disturbances affected the validity of
the sample quadrats; | have provided the following comments;

Moolarben Biota (Dec 2006) suggests that “Edge impacts arising from the adjoining modified
grazing lands and the Moolarben road surface” would have led to a “substantial influence on
understorey structure and floristics”. However, as evident in the quadrat results, of the 34
plant species recorded, only 4 exotic groundcovers were observed in quadrat 1 and 3 in
guadrats 2. These species were also not dominant species in terms of cover abundance.
Simply, the evidence of the data collected by the quadrats does not support Moolarben
Biota’s assumption that past agricultural and road side disturbances have substantially
influenced the understorey floristics of the sample sites. This assumption is also
unsupported by the scientific literature, which suggests roadside reserves within agricultural
environments provide significant refuge for native plant assemblages.

In regards to the apparent impacts of the “Repetitive roadside management activities such
as shrub understorey slashing and table drain”. There are historic accounts from local
landowners that significantly question any previous roadside management activities over the
last 10-15years along this minor dirt road. Furthermore the assumption that an annual
slashing maintenance program has occurred, is at best, highly unlikely given the local
councils limited roadside management of the local and regional main sealed roads.

Regardless of the dubious statements from Moolarben Biota (Dec 2006), the quadrat 2 was
located on a raised buffer from the road and contained a relatively high stem density of
mature pioneer shrub species and trees. This area was highly unlikely to have been cleared
in any form over the past 5-10 years.

In regards to the “Altered surface water regimes arising from roadside drainage”, quadrat 2
was located up slope of the roadside away from any influence of “Altered surface water
regimes”, while quadrat 1 was also elevated from the road side, albeit only partially, and their
was little evidence of significant species commonly associated with altered surface water
regimes being recorded.

The further assertions by Moolarben Biota (Dec 2006) that “the conclusions presented in the
submission have placed great weight on quadrat data” are also grossly overstated. The
submission of objection never suggested that the survey completed should be regarded as a
comprehensive comparison to the survey completed by Moolarben Biota (2006). In fact, the
submission states that the survey is only preliminary. The survey was simply used to provide
an example that areas currently mapped by Moolarben Biota (2006) as not representative of
the EEC, WBYBBRW showed overwhelming characteristics of the EEC, WBYBBRW and
regardless of spurious claims of previous disturbance or not, should have clearly been
regarded as being such.

In questioning the accuracy of Moolarben Biota (2006) determination of what constitutes the
EEC, WBYBBRW, the submission of objection relied heavily on Moolarben Biota’s own
environmental assessment, floristic analysis and stated methodology. While the independent
flora survey was only used as minor support to the conclusion that their interpretation of
what vegetation communities constitute the EEC, WBYBBRW within the site was
inadequate.

Comments on Moolarben Biota (Dec 2006) interpretati  on of Vegetation Association 34,
35, 37 and 39.

A number of the significant inadequacies within Moolarben Biota (2006) initial assessment

have largely been unanswered in their response to the submission and as such have been
restated below;
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Vegetation Association 37 — Shrubby White Box Woodl and

In regards to shrubby woodlands the interpretative assessment guidelines of clearly state
that “Shrub species are recognised as important constitutes of this community as 27 of the
95 characteristic species listed in the Final Determination are shrubs.” (DEC 2002). These
guidelines also clearly state that shrubby understoreys dominated by “characteristically
pioneer colonising species, namely Acacia spp. or Cassinia sp.”, are also regraded as the
EEC WBYBBRW.

The community description provided by Moolarben Biota (2006) own survey, analysis and
assessment for the vegetation association 37 — Shrubby White Box Woodland which has
been derived from their quadrat data used within the TWINSPAN analysis lists four dominant
shrub species; Honey pots (Acrotriche rigida), Peach Heath (Lissanthe strigosa); Cassinia
arcuata and Cassinia quinquefaia.

Based on their own vegetation community analysis, 50% of the indicator shrubs (Cassinia
arcuata and Cassinia quinquefaia) for vegetation association 37— Shrubby White Box
Woodland are characteristic pioneer species. While one of the two characteristic non-
pioneering shrubs species, Peach Heath (Lissanthe strigosa), is identified in the Final
Determination as part of the assemblage of species that characterise the EEC, Grassy White
Box, Yellow Box, Blakely’s Redgum Woodland.

Therefore, there is a strong possibility that areas of vegetation association 37— Shrubby
White Box Woodland currently exhibiting a structurally dense shrub layer comprised of the
short lived pioneer Cassinia arcuata and Cassinia quinquefaia may revert back to a grassy
understorey with a sparse shrub layer characteristic of the EEC, WBYBBGRW.

The exclusion of this community by Moolarben Biota (2006) based principally on the
statement within the Identification Guidelines for White Box Yellow Box Blakely’s Red Gum
Woodland (NPWS 2002) that; “shrubby woodlands, which generally occur in upper or
midslope situations on shallower soils, are not part of the EEC. Such woodlands are more
prevalent on hillsides of the North Western slopes (Nandewar and Brigalow Belt South
bioregions)”, without consideration of the additional criteria identified above, is flawed. The
identification guidelines (NPWS 2002) are specific in identifying that the Non EEC shrubby
woodlands are prevalent within the Nandewar and Brigalow Belt South bioregions and not
within the NSW South Western Slopes Bioregion in which the subject site is located.

Furthermore the assertion by Moolarben Biota (Dec 2006) that the Shrubby White Box
Woodlands described for the MCP DA area are more consistent with the description for
‘Western Slopes Dry Sclerophyll Forest’ vegetation is not supported by the NPWS (Now
DEC) own description of this community (DEC 2007).

Within the description of ‘Western Slopes Dry Sclerophyll Forest’ of nine (9) dominant trees
species listed by DEC only, Eucalyptus crebra (Thin Leaved Ironbark) listed by Moolarben
Moolarben Biota (Dec 2006) as a canopy dominant within the 37 - Shrubby White Box
Woodland is identified as a being a characteristic canopy species of Western Slopes Dry
Sclerophyll Forest, however only in the northern parts of this communities range, and thus
not within the subject site. Alternatively however, both of the dominant trees, Thin Leaved
Ironbark and White Box are identified as canopy species within the determination of the
EEC, WBYBBRW.

Similarly, out of the 27 shrubs listed by DEC as being characteristic of Western Slopes Dry

Sclerophyll the 3 identified by Moolarben Biota within the 37 - Shrubby White Box Woodland
are also listed Scientific Committees Final Determination for the WBYBBRW EEC.
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While of the 18 groundcovers listed by DEC as being characteristic of Western Slopes Dry
Sclerophyll, Moolarben Biota identified only 3 as characteristic within their 37 - Shrubby
White Box Woodland vegetation community, however, two of those and a further two are
also listed in the Scientific Committees Final Determination for the WBYBBRW EEC.

It is therefore very difficult to determine how Moolarben Biota support the suggestion that the
white box community identified as vegetation association 37 - Shrubby White Box Woodland
within the subject site is more consistent with the description for ‘Western Slopes Dry
Sclerophyll Forest’ vegetation, than the Scientific Committees Final Determination for the
WBYBBRW EEC.

Vegetation Association; 34 — Grey Box / Slaty Gum / Ironbark Forest, 35 — Grey Box /
Ironbark and 39 — Slaty Gum

In regards to the Moolarben Biota’s exclusion of vegetation communities; 34 — Grey Box /
Slaty Gum / Ironbark Forest, 35 — Grey Box / Ironbark and 39 — Slaty Gum. Paragraph 4 of
the Final Determination for this EEC, clearly states, those communities that constitute;

“Woodlands including Eucalyptus crebra, Eucalyptus dawsonii and Eucalyptus moluccana
(and intergrades with Eucalyptus albens), for example in the Merriwa plateau, Goulbourn
River National Park and Western Wollemi National Park, are included.” (Paragraph 4 NSW
Scientific Committee Final Determination for WBYBBRW)

It is considered that communities 34 — Grey Box / Slaty Gum / Ironbark Forest, 35 — Grey
Box / Ironbark and 39 — Slaty Gum Open Forest are clearly representative of the community
identified by the scientific committee in Paragraph 4. In this regards the final determination is
specific in relation to this community because of the presence of floristic similarities and the
hybrid nature of Eucalyptus moluccana and Eucalyptus albens in these areas. This can be
interpreted as suggesting, were intergrades with Eucalyptus albens occur, or where
communities of Grey Box occur in the Merriwa plateau, Goulbourn River National Park and
Western Wollemi National Park that resemble the total floristic assemblage, the vegetation
should be considered to be commensurate with the EEC, WBYBBRW.

The Environmental Assessment Report (Moolarben Biota 2006) identifies numerous times,
including within the Executive Summary, that within the study area there is “a hybrid zone
between White Box (Eucalyptus albens) and Coastal Grey Box (Eucalyptus moluccana)”.
Therefore it can be assumed that areas of the vegetation community associations identified
by Moolarben Biota (2006) as being dominated by Eucalyptus moluccana, may contain a
degree of gentic hybridisation of the characteristic canopy species White Box (Eucalyptus
albens) and as such, adequately meet the criteria of both the final determination and the
Identification Guidelines for White Box Yellow Box Blakely’s Red Gum Woodland (NPWS
2002).

The above paragraph 4 of the Scientific Committee Final Determination for WBYBBRW has
been specifically included within the scientific committee’s final determination to ensure that
those areas within the Merriwa plateau, Goulbourn River National Park and Western Wollemi
National Park that are floristically characteristic of the EEC, WBYBBGRW however, contain
the Grey Box species and its intergrades should be included. The specific areas mentioned
are located immediately to the east, south and north of the subject site, while intergrades
between Grey Box and White Box have been previously identified within the Muswellbrook
area over 100km to the east of the study area.

The acceptance by Moolarben Biota that a “hybrid zone between White Box (Eucalyptus
albens) and Coastal Grey Box (Eucalyptus moluccana)” occurs within the study area, further
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supports the likelihood of the Grey Box (Eucalyptus moluccana) within the site as containing
a degree of genetic integration with the white box within the site. The environmental
assessment by Moolarben Biota provides no evidence of confirmation their identification of
Grey Box (Eucalyptus moluccana) within the subject site is not a hybrid with the more
common White Box (Eucalyptus albens) and its is highly unlikely that without collection of
fruit and bud material from numerous specimens collected throughout the particular
communities that scientifically certainty can be maintained that no intergrades occur within
the site.

This is direct contradiction to Moolarben Biota (Dec 2006) simple statement that “intergrade
between Eucalyptus moluccana and Eucalyptus albens are irrelevant to the assessment of
WBYBBRW EEC within the MCP DA area”. As it is clearly identified above, it was the
scientific committee intention to include vegetation communities within the area of the
Merriwa plateau, Goulbourn River National Park and Western Wollemi National Park that
contained the a floristic assemblage of the EEC, WBYBBRGW however, were dominated in
the canopy by Grey Box and its intergrades with White Box, particularly when these
communities are found in direct association with more pure stands of White Box
communities accepted as being the EEC.

Comments on the contractions within the TWINSPAN an  alysis.

Moolarben Biota’s (Dec 2006) response identifies that 5 of the 12 quadrats within the
shrubby white box community are influenced by disturbance categories and thus unreliable
for determination of similarity to the EEC, WBYBBRW. Each of these quadrats were
identified by the TWIN SPAN analysis to be statistically floristically similar to the EEC
WBYBBRW.

These quadrats were not included within the areas of EEC assessed by Moolarben Biota
(2006) based on the following subjective interpretations of disturbance;

While it is accepted that some subjective interpretation may be necessary when using
complex statistical analysis for determining whether a sample plot is accurately representing
a vegetation community. The above reasoning is in my opinion questionable in the following
cases.

The quadrats 139 and 77 were identified by the TWINSPAN analysis as being characteristic
of the EEC, however were simply discounted due to the influence of disturbances regimes
impacting on the floristic assemblage. The disturbances identified as the primary reason for
these quadrats being floritcially similar to the EEC, includes road side slashing affecting
shrub growth, sheep grazing and edge impacts. It is accepted that these disturbances could
lead to the suppression of certain native shrub and understorey species. The suggestion
however, these disturbances had so drastically altered the natural floristic composition of the
remnant community and the exiting floristic composition is artificially similar to the EEC, is
irrelevant. It is widely accepted that the EEC can exist in a variety of highly disturbed states.
Therefore given these quadrats are found to be floristically characteristic of the EEC they
should still be considered to be representative of the EEC, albeit disturbed.

The EEC, WBYBBRGW has been highly disturbed by the above regimes across the extent

of its range and it may be argued that these particular regimes have also contributed
significantly to its decline. Such disturbances clearly can influence and degrade the natural
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state of the community, however an assessment of the existing floristic assemblages is still a
valid method for identifying if the remaining remnants were once and still are more
representative of the EEC, or in fact some other remnant vegetation.

For quadrats 38 and 130 a shrubby rather than a grassy understorey was the principle
subjective reason for discounting it as an EEC. While without the detailed list of the shrub
species recorded in these quadrats it is difficult to assess the floristic composition. It is
however, important to note that Moolarben Biota’s (2006) summary description for
vegetation association 37 — Shrubby White Box Woodland, which is based on all the
guadrats completed within this vegetation unit, identified the majority of the characteristic
shrubs as either the pioneer Cassinia spp. or shrubs listed in the final determination as
characteristic of the EEC, WBYBBRW.

Therefore, given the TWINSPAN analysis identified the native floristic assemblage within
these quadrats as being most characteristic of the EEC and that the shrubby understorey for
the vegetation association in which these quadrats occur is characterised by pioneer species
and shrubs species characteristic of the EEC, WBYBBRW, it is difficult not to support that
these quadrats are simply the EEC, WBYBBRW, periodically influenced by a pioneer
shrubby understorey.

Conclusion

The response by Moolarben Biota (Dec 2006) does not provides a convincing argument to
reject the criticism raised in the review of the ecological assessment prepared previously
(Cockerill 2006), particularity as it relates to the interpretation and assessment of the EEC,
WBYBBRW.

It is my opinion that those vegetation community associations; 37 — Shrubby White Box
Woodland, 34 — Grey Box / Slaty Gum / Ironbark Forest, 35 — Grey Box / Ironbark and 39 —
Slaty Gum Open Forest or at least a significant proportion of these communities should still
have been identified as commensurate with the EEC, WBYBBRW.

Therefore it is still my considered opinion that the area identified and assessed as being
impacted by the proposal is a substantial underestimate of the actual area of EEC being
cleared which totals 162.84 hectares.

Yours Sincerely,

Alex Cockerill
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