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Our Reference: CO-0015-2015 
 
5/11/2015 
 
RE: Peer Review - Sinosteel Midwest Corporation Pty Ltd, Blue Hills M59 / 595 and M59 / 

596 Detailed (Level 2) Flora and Vegetation Assessment – Version 1 
 
To Wayne Ennor, 
 
This letter addresses the request from Sinosteel Midwest Corporation Pty Ltd (SMC) for a 
peer review of a Level 2 Flora and Vegetation Assessment of the Blue Hills Project.  The 
report has been prepared by Maia Environmental Consultancy (Maia 2015) in response to a 
request from the Environmental Protection Authority (EPA) within the Environmental 
Scoping Document (ESD) for the SMC Blue Hills Project.  Table 1 provides the terms of 
reference relevant to this request. 
 
The results of the independent review of the assessment report are provided in Table 2.   
 
SMC is developing and operating several iron ore projects in the Midwest Region including 
the Koolanooka/Blue Hills (Mungada) Direct Shipping Iron Ore Project (DSO Project).  The 
DSO Project involves mining iron ore from three pits: one pit at Koolanooka Iron Ore Mine 
and two pits known as Mungada West and Mungada East, located on the Mungada Ridge 
landform at the Blue Hills Iron Ore Mine.  The current proposal is to construct and operate 
one open-cut hematite iron ore mine referred to as the Blue Hills Mungada East Expansion 
and associated mine waste dump, haul roads and access road and supporting mine 
infrastructure.  The proposal is located approximately 66 kilometres north-east of Perenjori 
in the Midwest Region of Western Australia. 
 
The proposal is expected to directly impact a part of the Mungada Ridge landform and its 
associated environmental values including direct and indirect impacts to threatened flora 
(Declared Rare Flora, DRF) listed under the Wildlife Conservation Act 1950 (WC Act) and 
Priority flora.  The threatened flora species Acacia woodmaniorum has an International 
Union for Conservation of Nature (IUCN) threat category ranking of vulnerable and Priority 
1.  Banded Ironstone Formation (BIF) specialist flora species Lepidosperma sp. Blue Hills is 
currently being assessed by the Department of Parks and Wildlife (Parks and Wildlife) to 
determine whether there is sufficient information available for assessing whether the taxon 
meets the criteria for nomination and subsequent consideration for listing as threatened 
flora.  The proposal area occurs within the Blue Hills (Mount Karara/Mungada Ridge/Blue 
Hills) vegetation complexes (banded ironstone formation) Priority Ecological Community 
(Priority 1) (PEC) (EPA 2015). 
 
The EPA’s objective for the factor ‘Flora and Vegetation’ is; “To maintain representation, 
diversity, viability and ecological function at the species, population and community level”. 
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Table 1: Environmental Scoping Document Requirements and Peer Review Terms of Reference 
 

ESD number ESD requirement Peer review terms of reference Review to be conducted by 

1 A peer review of the vegetation and 

flora information by a suitably qualified 

professional will also be required. The 

peer reviewer should be selected in 

accordance with the criteria outlined in 

EPA Guidance Statement 51. 

A peer review is to be conducted of the most recent Level 2 flora and vegetation survey report 

prepared for the Proposal.  The Level 2 flora and vegetation survey report will include all previous 

survey results from the Proposal area and surrounds and will summarise existing and new 

information and potential impacts to flora and vegetation in the Proposal area.   

The peer review will involve the following: 

1. Assess the survey methodology, data analysis, results and report findings of the Level 2 flora and 

vegetation survey and provide responses to the following questions: 

- Was the survey undertaken in accordance with the current survey guidelines and/or accepted 

methodology?  

- Does the data collection and analysis follow the survey methodology and/or accepted 

methodology, including relevant regional studies and species-specific methodology? 

- Are the survey report results and discussion adequately supported by the survey data? 

- Does the Flora and Vegetation information meet the requirements of the ESD in relation to the 

Flora and Vegetation factor? 

2. Prepare a peer review report to be provided by xx xx 2015 outlining the findings of the peer 

review and conclusions as to whether the survey and report are accurate and appropriate to meet 

the requirements of the flora and vegetation factor in the ESD. 

Greg Woodman 

Managing Director – Woodman Environmental 

Consulting 

Bachelor of Science (B.Sc.), Biology/Biological 

Sciences, General, Honours in Plant Pathology 
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Table 2:  Peer Review Results 
 

Peer review terms of reference Report Content Review Conclusion 

 Assess the survey methodology, data analysis, 

results and report findings of the Level 2 flora and 

vegetation survey and provide responses to the 

following questions: 

- Was the survey undertaken in accordance with the 

current survey guidelines and/or accepted 

methodology?  

- Does the data collection and analysis follow the 

survey methodology and/or accepted methodology, 

including relevant regional studies and species-

specific methodology? 

- Are the survey report results and discussion 

adequately supported by the survey data? 

- Does the Flora and Vegetation information meet 
the requirements of the ESD in relation to the Flora 
and Vegetation factor? 

 
 
 
Desktop Literature Review 
 
 
Survey Methods 
Refer to Table 3 
 
 
 
Data collection and analysis 
Refer to Table 3 
 
 
 
 
Results and Discussion 
The report presents data and discussion pertaining to flora and vegetation as 
required under EPA (2004).  Exceptions to expected data and discussion 
follow. 
 
Data as required in EPA (2004) for identifying conservation significant flora 
taxa.  The Maia report provides a data and discussion on listed conservation 
significant taxa including threatened and Priority listed taxa along with a 
listing of potential taxa where the project area population/s represent range 
extensions and also an assessment of whether any taxa within the project 
area represent local or regional endemics.  However the definition for 
conservation significance within EPA (2004) also includes: 
 

 Taxa which undertake a keystone role in a particular habitat for 
threatened species, or supporting large populations representing 
a significant proportion of the local regional population of a 
species. 

 
 
 
The literature review conducted for this project was extensive and 
covered all required sources and topics. 
 
 
The requirements of a level 2 detailed flora and vegetation 
assessment as per the EPA Guidance Statement No. 51 (EPA 2004) 
have been met by the study. 
 
 
The data collection and analysis followed accepted and appropriate 
methodology.  Survey and impact assessment methods for 
conservation significant species and vegetation utilised appropriate 
methods with the exception of the regional context which was set at 
4km without justification in the document. 
 
The results and discussion sections of the report are consistent with 
requirements under EPA (2004) and relatively comprehensive, 
however the following issues require additional clarification: 
 

 quality control through the plant identification process 
may be required to ensure appropriate identifications 
have been made; 

 expansion of the conservation significant flora section to 
fully address EPA (2004) requirements is required; 

 clarification of local and regional contexts with regard to 
significance of taxa and communities and also with 
regard to discussing impacts is required; 

 additional discussion of proposed impacts is required to 
provide a clear assessment of the significance of the 
project impacts – both direct and indirect; and  

 definition of potential cumulative impacts and what 
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Peer review terms of reference Report Content Review Conclusion 

 Relic status (present due to historical ranges of a taxon). 

 Anomalous features indicating a potential new discovery. 

 Presence of restricted subspecies, varieties, or natural occurring 
hybrids; and 

 Poorly reserved 
 
Determination of vegetation types at the local scale and alignment of these 
with regional data appears to have been conducted appropriately, however 
alignment of the dendrograms with mapped units and explanation of 
differences between the Maia groups and regional data is not clear. 
 
The report does not contain clear referencing for the source of mapping of 
PEC boundaries utilised in analyses. 
 
The impacts assessment section contains many versions/calculations 
presenting percentage impacts however their significance at both a local and 
regional scale are unclear as a result of poor definition of these contexts 
within the report.  The use of WEC 2008 and 2012 mapping as context for 
local/regional significance is useful, however the relationship of Maia units to 
these datasets needs clarification. 
 
The assessment of cumulative impact is poorly defined and does not provide 
adequate definition of what impacts are being assessed and over which local 
or regional context. 

projects/activities have been included in the assessment 
is required. 

 
In general the survey report results and discussion are supported by 
the survey data. 

Flora and Vegetation Factor 
 
To maintain representation, diversity, viability and ecological function at the 
species, population and community level 
 
The report provides extensive quantification of impacts to flora and 
vegetation associations along with other mapped data (Beard Vegetation 
Units, Landsystem Mapping Units and WEC mapped units) with some 
presentation of regional context for each.  However the significance of 
proposed impacts are not discussed in relation to the factor.  Rankings of 
impact are provided at various scales and appendices present ranking scales 
and how they were derived, however justification for the factors utilised is 
not provided. 

The report provides extensive data on the receiving environment 
and quantification of impacts however provides no detailed 
discussion of the significance of proposed impacts or the potential 
cumulative impacts of the proposal with other local projects.  
Therefore this requirement of the ESD is only partially addressed by 
the report. 
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Table 3: Summary of the Surveys Undertaken for the Project Area with Regard to the Requirements of a Level 2 Survey (EPA 2004) 
 

Parameter Requirement Summary of Review Requirement Met 

Personnel conducting 
surveys 

Surveys should be conducted by botanists who have 
had training, mentoring and experience in flora and 
vegetation survey, and have specific training or 
experience in ecology and taxonomy of the 
Australian flora, normally the W.A. flora, and 
preferably the flora of the region being surveyed. 

 The current survey has been conducted by botanists with several years of 
experience in WA.  The senior and lead botanist Scott Hitchcock is highly 
experienced with knowledge of the local flora and vegetation. 

Yes 

Timing of Survey Primary flora and vegetation survey should be 
undertaken following the season which normally 
contributes the most rainfall.  Additional surveys 
should be undertaken according to secondary peaks 
in rainfall and/or the flowering period for additional 
suites of species or significant flora or plant 
communities, and to take into account short-term 
climatic fluctuations such as droughts. 

 The current survey was conducted in a variety of seasons, including in spring, 
which follows the season which contributes the most rainfall.   

 The majority of quadrat data collection for the current survey was undertaken 
during winter (which is sub-optimal for this region) with only selected quadrats 
re-assessed in September.  This may result in a skewing of analysis results in the 
event that some perennial taxa were not fully identifiable within quadrats at that 
time.  Other quadrat data used in the analyses was collected during spring. 

 Survey timing to identify known conservation significant species was undertaken 
during the optimal period recorded for each taxon. 

Largely met. 
Some quadrats assessed 
outside of spring may not 
have affected the analysis 
as annuals and singletons 
were removed from the 
analysis dataset (as per 
previous analyses in the 
area) 

Survey Type and Intensity Surveys should address landforms (scale, 
heterogeneity, rarity), habitat (scale, heterogeneity, 
rarity), vegetation structure diversity and 
seasonality, potential for conservation significant 
flora, results of reconnaissance investigations and 
preliminary sampling, and information on adjacent 
areas.  Survey that includes point-based survey is 
preferable, with multiple samples in each vegetation 
unit.  Stratified transects and targeted sampling may 
also be appropriate 

Vegetation/Census of Vascular Flora 

 The report states that to date, the combined survey coverage achieved in the 
Project Area is 69.09% and the combined coverage achieved outside of the 
Project Area but within the Study Area is 41.34% which is a significant effort.  
Sample locations and survey coverage logs as presented on map 11.2 indicate all 
landforms and areas of the Study area have been adequately accessed for 
survey. 

 Species accumulation curves indicate up to a potential maximum of 81% of 
species within the study area were identified in quadrats assessed by Maia. 

 Species census derived from current and previous work and includes all point 
based quadrats and relevees within the Study Area. 

 Plant specimen identification appears consistent with previous surveys, however 
cross checking of specimens with regional collections vouchered by Markey and 
Dillon to ensure consistency would have improved analysis confidence (e.g. 
Acacia quadrimarginea was listed in the report however is not currently known 
from the Project area while a very similar taxon Acacia umbraculiformis is a 
dominant taxon within some vegetation communities on hills in the local area) 
(Maslin and Buscumb 2008). 

Yes 
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Parameter Requirement Summary of Review Requirement Met 

Conservation Significant Flora 

 Transecting for conservation significant flora appears to have been undertaken 
at a range of densities with the broadest transect spacing (outside of the Project 
Area) at around 100m spacing.  Portions of the Project Area appear to have been 
searched on a very fine grid (approx. 10m). 

 The report is not explicit in stating that searching on all transects targeted all 
known conservation significant flora taxa however coverage appears excellent. 

Yes 

Limitations of survey Limitations of methods used for survey should be 
clearly identified 

 Limitations have been clearly identified and documented in the survey report 
with no significant limitations to restrict survey findings reported. 

Yet 

Definition of Vegetation 
Types 

A multivariate analysis of data should be used to 
define vegetation types, with data analysed to 
include presence/absence and perennial species 

 Multivariate analysis has been conducted to address questions of floristic 
communities and regional significance of vegetation. 

 Analysis stress value of 0.23 has been cited as good, however this is considered 
high by some authors.  Despite this the stress value merely indicates goodness of 
fit of the data to the final analysis groupings and the final interpretation of 
groups and mapping is the most important step in determining groups.  This 
value may be improved utilising alternative analysis pathways or manipulating 
the input data however this may change groupings from the earlier Markey and 
Dillon (2008) analysis and therefore make regional representation analyses 
difficult to interpret. 

 All quadrats from within the Study Area were used to define floristic community 
types for the Study Area however only an additional 100 quadrats (total number 
of quadrats 290) from within only 4km of the Study Area were used to examine 
regional significance.  The existing and available regional quadrat dataset (WEC 
2012) includes 990 quadrats from the ranges and surrounding landforms of the 
region encompassing the Project Area, Mt Karara, John Forrest lookout, Jasper 
Hill, and stretching north to Shine and Minjar sites. 

Largely met however 
regional context requires 
justification 

Presentation of Vegetation 
Types and Vegetation Data 

The following should be presented: 

 A description of vegetation types and their 
key component species 

 GPS coordinates of sampling sites 

 A map of vegetation types and sampling sites 

 A description and map of vegetation 
condition 

 Data on each site location 

 A table of the area of each vegetation unit 
and the percentage affected by the Project 
area 

 Descriptions and maps of vegetation types have been presented.   

 Maps of sampling sites have been presented.   

 A map of vegetation condition has been presented. 

 Site location data has been presented. 

 A table of the area of each vegetation unit in the project area has been 
presented. 

Yes 
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Parameter Requirement Summary of Review Requirement Met 

Presentation of Flora Data The following should be presented: 

 A list of taxa recorded by family 

 An estimate of what proportion of the total 
flora was found 

 A description of conservation significant flora, 
and estimate of numbers and distribution in 
the Project area and regionally 

 Consideration of disturbance including weed 
species 

 A list of taxa has been presented. 

 An estimate of the proportion of the total flora in the Project area, and the wider 
area of which the Project area is a part of, is presented along with species 
accumulation curves. 

 Descriptions and counts/estimates of abundance and distribution have been 
presented for all conservation significant flora located within the Project area 
both locally and regionally. 

 Data on disturbance and weed species presence and distribution along with 
vegetation condition are well documented. 

Yes 
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In summary, the flora and vegetation assessment prepared by Maia (Maia 2015) largely 
fulfils the requirements of Level 2 flora and vegetation assessments as defined within EPA 
Guidance Statement No. 51 (EPA 2004).  The sampling intensity across the project area and 
immediate surrounds (Study Area) was exceptional and survey timing was appropriate 
resulting in a comprehensive census of the flora, especially in combination with the previous 
surveys in the area.  Data analyses and presentation was consistent with expectations 
however more detailed analysis and discussion to align the local vegetation data with 
regional data would have been beneficial. 
 
This review found the report to be generally thorough with presentation of very detailed 
information/analyses, potentially at the expense of clarity of findings.  Presentation and 
quantification of impacts in the local and regional contexts requires additional clarification 
and discussion to address the ESD requirement for the flora and vegetation factor. 
 
References 
 
Environmental Protection Authority (EPA) (2002) 

Terrestrial Biological Surveys as an Element of Biodiversity Protection. Position 
Statement No. 3. Available: 
http://www.epa.wa.gov.au/News/mediaStmnts/Pages/1115_EPAPositionStatementN
o3TerrestrialBiologic.aspx?pageID=138&url=News/mediaStmnts. 

 
Environmental Protection Authority (EPA) (2004) 

Guidance for the Assessment of Environmental Factors: Terrestrial Flora and 
Vegetation Surveys for Environmental Impact Assessment in Western Australia. No. 51. 

 
Maia Environmental Consultancy Pty Ltd (2015) 

Blue Hills M59 / 595 and M59 / 596 Detailed (Level 2) Flora and Vegetation 
Assessment – Version 1.  Unpublished Report prepared by Haycock R and Cox C of 
Maia Environmental Consultancy Pty Ltd for Sinosteel Midwest Corporation Pty Ltd. 
October 2015. 

 
Markey, A.S. & Dillon, S.J. (2008) 

Flora and Vegetation of the Banded Ironstone Formations of the Yilgarn Craton: The 
Central Tallering System. Conservation Science W. Aust. 7 (1): 121-149. 

 
Maslin, B.R. and Buscumb, C. (2008) 

Acacia umbraculiformis (Leguminosae: Mimosoideae), a new species related to A. 
quadrimarginea from the Midwest Region of south-west Western Australia. Nuytsia 
18: 133–138 

 
Woodman Environmental Consulting (WEC) (2008) 

Karara – Mungada Project Survey Area Flora and Vegetation. Unpublished report 
prepared for Gindalbie Metals Ltd, May 2008. 

 
Woodman Environmental Consulting (WEC) (2012) 

Regional Flora and Vegetation of the Karara to Minjar Block. Unpublished report 
prepared for Karara Mining Limited, June 2012. 

http://www.epa.wa.gov.au/News/mediaStmnts/Pages/1115_EPAPositionStatementNo3TerrestrialBiologic.aspx?pageID=138&url=News/mediaStmnts
http://www.epa.wa.gov.au/News/mediaStmnts/Pages/1115_EPAPositionStatementNo3TerrestrialBiologic.aspx?pageID=138&url=News/mediaStmnts


  

PO Box 50 Applecross WA 6953 woodmanenv.com.au  Tel: 08 931504688 

 
DISCLAIMER 
 
This document is prepared in accordance with and subject to an agreement between 
Woodman Environmental Consulting Pty Ltd (“Woodman Environmental”) and the 
client for whom it has been prepared (“Sinosteel Midwest Corporation Pty Ltd”) and is 
restricted to those issues that have been raised by the Client in its engagement of 
Woodman Environmental and prepared using the standard of skill and care ordinarily 
exercised by Environmental Scientists in the preparation of such Documents. 
 
Any organisation or person that relies on or uses this document for purposes or 
reasons other than those agreed by Woodman Environmental and the Client without 
first obtaining the prior written consent of Woodman Environmental, does so entirely 
at their own risk and Woodman Environmental denies all liability in tort, contract or 
otherwise for any loss, damage or injury of any kind whatsoever (whether in 
negligence or otherwise) that may be suffered as a consequence of relying on this 
document for any purpose other than that agreed with the Client. 
 
 
 
 
 
 
 
Yours sincerely, 
Greg Woodman 
Principal, Woodman Environmental Consulting Pty Ltd. 
 
 


