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OAKAJEE TERRESTRIAL PORT DEVELOPMENT 
 

PUBLIC ENVIRONMENTAL REVIEW 
ASSESSMENT NO. 1817 

 
 

SUMMARY OF MATTERS TO BE ADDRESSED 
REVISION 1 

 
This document forms a summary of matters raised by the Office of the Environmental 
Protection Authority (OEPA). 
 
The public submission period for the PER commenced on 2 August 2010 for a period 
of four weeks, ending 30 August 2010. 
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1. Vegetation & flora 

1.1 Impacts to restricted communities/associations 
 
Issue 1 PER 

modified
The proposal will considerably impact the known extent of two 
restricted communities; Juncus kraussii closed sedgeland on swale 
(vegetation sub-association 2) and Grevillea-Melaleuca and other low 
shrubs over Borya sphaerocephala mats on laterite/sandstone 
(vegetation sub-association 8).  
 
The PER is misleading and pre-emptive in its anticipation that further 
survey will extend the known extent of these communities. This is 
particularly the case for sub-association 8 

No 

 
Vegetation Sub-Association 2 

As outlined previously, vegetation sub-association 2 is situated alongside and down-
gradient of the proposed land based dredge disposal area and the substantial iron 
ore stockyard.  This area of vegetation is likely to be subject to indirect impacts from 
the location of this infrastructure, primarily due to localised changes in surface and 
shallow groundwater hydrology arising from the water draining and infiltrating away 
from the dredge disposal area.  For the purpose of impact assessment, Oakajee Port 
and Rail Pty Ltd (OPR) has anticipated that most, if not all, of the sub-association in 
proximity to the Proposal infrastructure could be lost.  OPR is investigating 
practicable measures to manage this issue but cannot be certain that it will be able to 
prevent indirect changes in vegetation down-gradient of the dredge disposal area.  

This vegetation unit corresponds to that described within the Geraldton Regional 
Flora and Vegetation Survey (GRFVS) as Community 4: Swale: Ficinia nodosa.  
Further examination of the area has established that a small portion is dominated by 
Ficinia nodosa and the majority of this community is dominated by Juncus kraussii. 

Ecologia conducted an additional and broader survey in March 2010 which confirmed 
that vegetation sub-association 2 was likely to occur further afield, specifically at least 
in two additional locations in proximity to Port Gregory, approximately 60 km north of 
the Study Area and the northern boundary of the GRFVS area (Figure 7.3, Table 7.3 
and 7.4 within the Port Terrestrial Public Environmental Review (PER). 

Table 7-3 and 7-4 as outlined within the Port Terrestrial PER are depicted as Table 1 
and 2 in this Response to Submissions document, respectively.  Table 1 outlines the 
current known Juncus kraussii locations within proximity of the Proposal, whilst Table 
2 is a summary of Table 7-4 as outlined within the Port Terrestrial PER, which 
identifies the study area impacts to vegetation sub-association 2. 

Table 1 – Currently known Juncus kraussii closed sedgeland locations (Ecologia, 2010a & b) 

Site Identification  

(refer to Figure 5.12) 

Area (ha) % of known extent 

SW1 (Proposal Area) 0.964 44.3 

SW2 (north of Port Gregory) 0.933 42.9 

SW3 (north of Port Gregory within Utcha 
Well Nature Reserve) 

0.280 12.9 
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Table 2 – Study Area impacts to vegetation sub-association 2 mapped by Ecologia (2010a) 

Vegetation Sub-Associations (Ecologia, 2010a) 

Area 
within 
Study 

Area1 (ha) 

Proposed Disturbance 

Area 
(ha) 

% impacted 
within Study 

Area 

2. Juncus kraussii closed sedgeland on swale 2.21 0.961 44.31 
1 For sub-association 2 Juncus kraussii, a revised Study Area extent and additional areas identified by 
Ecologia (2010b) surveys to the north of Port Gregory, have been included within the total areas and 
impact calculations, see more detailed discussion above and Appendix C of the PER (Ecologia 2010b).  
Otherwise, the known extent is based on data from the Study Area (Ecologia, 2010a).   

 

The March 2010 survey was not exhaustive due to private land access constraints 
and it remains highly probable that additional locations occur within the Geraldton 
Sandplains Bioregion because of the occurrence of the areas that are similar in 
topography, soils and coastal proximity to that which this sub-association has been 
found.  An examination of high resolution aerial imagery of the area surrounding the 
Study Area was recently conducted for the purpose of locating further potential 
populations.  However, it is difficult to detect this community within available imagery 
as it tends to occur in very small, narrow areas within the swales of dunes and is not 
highly coloured or have a distinct appearance from surrounding vegetation.  
Notwithstanding this limitation, several additional potential locations have been 
identified to the south of the Study Area, which will require inspection to confirm 
species composition (as depicted in Figure 1). 

The regional significance of this sub-association is not clearly established.  The lack 
of mapping regionally is likely to be at least partially attributable to the very small 
scale at which it occurs rather than its rarity (Ecologia, 2010b).  Surveys of areas 
containing this community type which did not directly sample locations at which it 
occurs may incorporate those areas into broader community types.  An examination 
of Western Australian Herbarium records for Ficinia nodosa and Juncus kraussii 
indicates that a subset of the lodged specimens for this species occur across a broad 
range of habitats that are very similar to that presented within the Study Area 
(seasonally damp areas in the swales of coastal dunes) with a similar suite of 
associated specimens (Table 3).  In many instances there is insufficient detail within 
the voucher notes regarding associated species and vegetation structure to establish 
how closely the vegetation at these locations correlates to that present within the Port 
Study Area; however, it does demonstrate that these species have an extremely 
large range and that they do occur in similar landforms to those identified at Oakajee.  
Given that neither Ficinia nodosa nor Juncus kraussii are Priority taxa, specimens 
would not be mandatorily lodged with the Herbarium for all surveys in which they 
were collected.  Hence the vouchered specimens are likely to underestimate the 
likely distribution of these two species within this or any other community type.  

The widespread nature of these species (J. kraussii and F. nodosa) and, what 
appears to be a common occurrence within coastal swale systems suggests that this 
sub-association is highly likely to be commonly found at other locations to the north 
and south of the Proposal area.  On this basis, OPR is of the view that this sub-
association is not restricted and is therefore unlikely to be of conservation 
significance.   

Notwithstanding this, OPR has commissioned further aerial photo review and 
supporting field inspections, to verify additional locations of vegetation sub-
association 2, which will occur in mid to late October 2010.  The study results will 
further assist OPR in developing an appropriate management strategy for this 
vegetation sub-association.  
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Table 3 - WA Herbarium records or Ficinia nodosa or Juncus kraussii in potentially similar vegetation units to sub-association 2 

WA Herbarium 
Voucher No.  Species  Habitat  Locality  Associated vegetation  Frequency  Coordinates  Date 

PERTH 06228690  Ficinia nodosa  White sand on 
aeolianite island. 

Near a salty depression in 
NW part of island, North 
Island, Abrolhos Islands 

Associated with sparse dwarf scrub. 
Olearia axillaris and Scaevola crassifolia.  frequent. 

Lat: 28° 18' 
10.0" S Long: 
113° 35' 42.0" 
E (GDA94) 

20‐Nov‐99 

PERTH 05336783  Ficinia nodosa 

Swale in stable dunes. 
Some leaf litter, dry. 
Grey‐white sand over 
Quindalup dunes. 

Mersey Point Reserve, 
Shoalwater Bay, Rockingham, 

Clumps in a swale. Heath A, Acacia 
rostellifera, Trachyandra divaricata.  occasional. 

Lat: 32° 17' 
49.6" S Long: 
115° 42' 20.4" 
E (GDA94) 

30‐Aug‐98 

PERTH 05270146  Ficinia nodosa 

On white soil with 8% 
limestone pavement 
surface cover and 75% 
surface cover of litter, 
in swale. 

Steep Point, Shark Bay, 
approximately 8 km SE of 
Mount Direction  

Acacia ligulata/rostellifera Heath A over 
Olearia axillaris Open Dwarf Scrub C over 
Swainsona sp.Shark Bay (Trudgen 5788)‐
Scaevola anchusifolia‐Senecio lautus Open 
Herbs over Juncus krausii Dense Tall 
Sedges. 

not noted 

Lat: 26° 14' 
52.0" S Long: 
113° 18' 1.0" E 
(GDA94) 

22‐Sep‐97 

PERTH 04126548  Ficinia nodosa 
Interdune peat 
swamp, subject to 
winter inundation. 

Fish Creek 26 km ESE of 
Windy Harbour, swamp 
immediately behind coastal 
foredunes. 

Lepidosperma gladiatum, Evandra 
aristata, Diuris heberlei, Microtis spp., 
Haloragis brownii. 

Common. 

Lat: 34° 54' 
0.0" S Long: 
116° 17' 24.0" 
E (GDA94) 

05‐Jan‐95 

PERTH 04073215  Ficinia nodosa  Sandy soil, adjacent to 
the beach. 

Fisheries Road to Israelite Bay  Beach dune heaths, not burnt. 
locally 
common. 

Lat: 33° 37' 
0.0" S Long: 
123° 51' 40.0" 
E (GDA94) 

16‐Nov‐94 

PERTH 1231685  Ficinia nodosa 

Low area, between 
mobile and stabilised 
dunes; creamy 
calcareous sand, 
damp below surface. 

Shark Bay 
Juncus (50%), Isolepsis nodosa (20%), 
Acacia (1‐3%).  not noted 

Lat: 26° 15' 
19.0" S Long: 
113° 18' 0.0" E 
(GDA94) 

25‐Nov‐89 

PERTH 02313111  Ficinia nodosa 

In coarse leached 
white shelly sand on 
edge of river at 
interzone with 
samphires 

S bank of the Swan River at 
Alfred Cove Nature Reserve 
approx. 6 km from Fremantle 

In closed rush community of Juncus 
draussii, Lepidosperma sp. and Gahnia 
trifida with emergent Jacksonia furcellata. 

common. 
Lat: 32° 2' S 
Long: 115° 49' 
E (GDA94) 

 2 April 1980 
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WA Herbarium 
Voucher No.  Species  Habitat  Locality  Associated vegetation  Frequency  Coordinates  Date 

PERTH 02313030  Ficinia nodosa 
Along foreshore of 
river, in white coarse 
white shelly sand. 

S bank of the Swan River at 
Alfred Cove Nature Reserve 
approx. 6 km up river from 
Fremantle 

Juncus kraussii.  common. 
Lat: 32° 2' S 
Long: 115° 49' 
E (GDA94) 

 2 April 1980 

PERTH 07010702  Ficinia nodosa 
Estuary bank. Wet, 
white sand, sediment 
over limestone. 

Toby Inlet estuary 
Herbs, low sedges. Atriplex prostrata, 
Trachymene pilosa, Juncus krausii, 
Sporobolus virginicus. 

common. 
Lat: 33° 39' S 
Long: 116° 1' E 
(GDA94) 

30‐Jan‐05 

PERTH 06914322  Ficinia nodosa  Tidal wetland. 
Long Island, Creery wetlands, 
Mandurah 

Low shrubland. With Allocasuarina obesa, 
Melaleuca cuticularis, Juncus kraussii 
reedy grasses, Frankenia pauciflora, 
Halosarcia sp., Suaeda australis. 
Collection site: reserve. 

not noted 

Lat: 32° 33' 
22.0" S Long: 
115° 43' 55.0" 
E (GDA94) 

15‐Oct‐04 

PERTH 06841201  Ficinia nodosa 
Estuary beach 
adjacent to roadside. 
Wet, white sand. 

Opposite 31 Melville Beach 
Road 

Very sparse vegetation (low to medium 
trees) and disjointed narrow bands of 
sedges on an otherwise sandy beach 

6‐20 plants. 

Lat: 32° 0' 
54.3" S Long: 
115° 49' 44.7" 
E (GDA94) 

18‐May‐04 

PERTH 06417329  Ficinia nodosa 

Landform: sand 
dunes. Soil surface: 
dry beach sand with 
little leaf litter. Soil 
colour: whit/grey. Soil 
type: beach sand. 
Underlying geology: 
limestone. 

First three dunes from ocean 
front at Singleton Beach 

Olearia axillaris, Spinifex longifolius andS. 
hirsutus.  occasional. 

Lat: 32° 26' S 
Long: 115° 45' 
E (GDA94) 

Oct‐02 

PERTH 06192041  Ficinia nodosa  On sand dune.  PK/2, Port Kennedy 
In open heath of Scaevola crassifolia, 
Olearia axillaris, Acanthocarpus preissii 
and Pelargonium capitatum. 

not noted 

Lat: 32° 22' 
10.6" S Long: 
115° 43' 4.4" E 
(GDA94) 

21‐Jun‐02 

PERTH 05623685  Ficinia nodosa  Secondary dune face. 
Bare, off white sand. 

 Drummonds Cove along 
gravel track to Water 
Reserve, bush between there 
and ocean 

Coastal dune scrub. Olearia, Acacia.   infrequent. 
Lat: 28° 41' S 
Long: 114° 37' 
E (GDA94) 

12‐Nov‐01 
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WA Herbarium 
Voucher No.  Species  Habitat  Locality  Associated vegetation  Frequency  Coordinates  Date 

PERTH 05948673  Ficinia nodosa 

Coastal dune, W 
facing. Along strand 
line. Beige sand, shell 
and leaf litter. 

ca 1 km S of Greenough River 
mouth, access from N across 
river mouth and along dune 
tracks, 

Coastal scrub. 3 leaf legume, Scaevola 
tetragona. 

frequent in 
sand drift area 
‐ front line, 
ocean. 

Lat: 28° 52' 
0.3" S Long: 
114° 39' E 
(GDA94) 

15‐Oct‐01 

PERTH 07270240  Juncus kraussii  Wet flat surrounded 
by sand dunes. 

Twilight Cove  Not recorded  not noted 

Lat: 32° 16' 
2.1" S Long: 
126° 2' 43.5" E 
(GDA94) 

10‐Aug‐04 

PERTH 05270138  Juncus kraussii 

On white soil with 8% 
limestone pavement 
surface cover and 75% 
surface cover of litter, 
in swale. 

Steep Point, Shark Bay. 
Approximately 8 km SE of Mt 
Direction 

Acacia ligulata/rostellifera Heath A over 
Olearia axillaris Open Dwarf Scrub C over 
Swainsona sp Shark Bay (Trudgen 5788)‐
Scaevola anchusifolia‐Senecio lautus Open 
Herbs over Juncus krausii Dense Tall 
Sedges. 

not noted 

Lat: 26° 14' 
52.0" S Long: 
113° 18' 1.0" E 
(GDA94) 

22‐Sep‐97 

PERTH 05262909  Juncus kraussii 

On white to grey sand 
to sandy loam with 
60% surface cover of 
litter, in swale. 

Approximately 100m north of 
Crayfish Bay Well, Edel Land, 
Shark Bay. 

Acacia ligulata/rostellifera Low Scrub A 
over A. ligulata/rostellifera‐ Olearia 
axillaris‐Rhagodia latifolia ssp latifolia 
Dense Heath B over Anthobolus 
foveolatus Dwarf Scrub C over Juncus‐
Isolepis Open Tall Sedges. 

not noted 

Lat: 26° 21' 
6.0" S Long: 
113° 18' 35.0" 
E (GDA94) 

19‐Aug‐97 

PERTH 04963334  Juncus kraussii  Salt lake. 
ort Gregory rubbish tip, 2.5 
km SE of town State: WA 

Sedgeland.  dominant. 

Lat: 28° 11' 
39.5" S Long: 
114° 16' 28.1" 
E (GDA94) 

08‐Jul‐97 

PERTH 06068669  Juncus kraussii  Vegetated dunes 
behind beach. 

Point Malcolm camping area, 
Israelite Bay 

Lepidosperma gladiatum (KW 9235). Low 
lying area with Melaleuca surrounding it.  occasional. 

Lat: 33° 47' 
37.0" S Long: 
123° 45' 5.0" E 
(GDA94) 

01‐Dec‐94 

PERTH 3141985  Juncus kraussii 

Pinkish grey sand. 
Topography: 
Seasonally wet flat 
behind foredune. 
Geology: Pleistocene‐
Recent calcareous 
sand. 

Malimup Beach, 
D'Entrecasteaux National 
Park 

Juncus krausii Tall Sedges.  not noted 

Lat: 34° 43' 
7.0" S Long: 
115° 56' 39.0" 
E (GDA94) 

02‐May‐91 
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WA Herbarium 
Voucher No.  Species  Habitat  Locality  Associated vegetation  Frequency  Coordinates  Date 

PERTH 1232797  Juncus kraussii 

Low area between 
mobile and stabilised 
dunes; creamy 
calcareous sand, 
damp below surface. 

 Shark Bay 
Juncus (50%), Isolepsis (20%), Acacia (1‐
4%).  not noted 

Lat: 26° 15' 
19.0" S Long: 
113° 18' 0.0" E 
(GDA94) 

23‐Nov‐89 

PERTH 04374339  Juncus kraussii  Not recorded 
Chapman River, Geraldton, 
near estuary mouth 

Not recorded  not noted 
Lat: 28° 48' S 
Long: 114° 37' 
E (GDA94) 

04‐Jul‐80 

PERTH 03925099  Juncus kraussii 

Along river foreshore 
where it may be 
inundated at high 
tides. In coarse 
leached white shelly 
sand on edge of river 
at interzone with 
samphires. 

S bank of the Swan River at 
Alfred Cove Nature Reserve 
ca 6 km from Fremantle 

In closed rush community of Gahnia 
trifida, Leptocarpus sp. and Lepidosperma 
sp. with emergent Jacksonia furcellata. 

Common. 
Lat: 32° 2' S 
Long: 115° 49' 
E (GDA94) 

02‐Apr‐80 

PERTH 04342771  Juncus kraussii  Not recorded 
Mouth of Murchison River ‐ 
Kalbarri 

Not recorded 
quite 
abundant. 

Lat: 27° 42' 
36.0" S Long: 
114° 9' 29.0" E 
(GDA94) 

08‐Aug‐72 

PERTH 03917134  Juncus kraussii  Not recorded  Sand near sea.  Not recorded  not noted 

Lat: 34° 22' 
59.0" S Long: 
119° 23' 0.0" E 
(GDA94) 

30‐Jan‐72 

PERTH 04342828  Juncus kraussii 

Forming continuous 
belt (ca 50 m across) 
above high water 
level. 

Leschenault Inlet, 9 miles N 
of Bunbury 

Not recorded 
Continuous 
belt 

Lat: 33° 15' 
0.0" S Long: 
115° 43' 0.0" E 
(GDA94) 

05‐Dec‐71 

PERTH 04342798  Juncus kraussii  In marsh behind 
foredunes. 

Long Point, Warnbro Sound  Not recorded  not noted 
Lat: 32° 22' S 
Long: 115° 44' 
E (GDA94) 

May‐69 

PERTH 04342860  Juncus kraussii  In the littoral of sandy 
shore. 

Pelican Point  Not recorded 
large clumps, 
occasional. 

Lat: 31° 58' 
11.0" S Long: 
115° 47' 53.0" 
E (GDA94) 

29‐Nov‐56 
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Vegetation Sub-Association 8 

OPR acknowledges the concerns regarding any impact to sub-association 8 and has 
refined Proposal engineering design to reduce impacts to vegetation communities 
within the Proposal area.  As a result of refining the engineering design for the 
Proposal, it has been determined that a 5.61 ha reduction in impact on vegetation 
sub-association 8 is achievable.  This represents approximately 35% less impact 
than predicted within the PER, which includes cumulative impacts on mapped 
vegetation sub-associations from the combined Approved Port (Ministerial Statement 
469 (MS469)) and the Port Terrestrial Proposal.  Table 4 outlines the comparison 
between impacts described within the PER and the most recent Proposal footprint. 

 

Table 4 – Impact to Vegetation Sub-Association 8 

Vegetation Sub-Association (Ecologia 
2010) 

Area within 
study area (ha) 

Proposed 
Disturbance - 
PER (ha) 

Revised 
Proposed 
Disturbance 
(ha) 

8. Grevillea – Melaleuca and other low 
shrubs over Borya sphaerocephala mats 
on laterite/sandstone 

52.6 15.9 (30.2% loss 
within the Study 
area) 

10.29 (19.56% 
loss within the 
Study area) 

 

To inform OPR’s mitigation and management for sub-association 8, OPR will 
implement a targeted and regionally focused survey within remnant vegetation 
beyond the Study Area.  Ahead of this regional survey, OPR has conducted further 
desktop assessments, including: 

1. a review of aerial photography of the surrounding region, which has identified 
several additional locations to the north and south of the Proposal, where this 
community is considered likely to occur (Figure 2). 

2. identification of potential locations of this community (Table 5) from a review 
of the WA Herbarium records for Borya sphaerocephala, a species which is 
dominant within the ground cover of sub-association 8 (Ecologia unpublished, 
2010). 

These potential areas of additional sub-association 8 are a subset of the records for 
B. sphaerocephala within the Geraldton Sandplains regions or its immediate east, 
which occur on low lateritic – sandstone outcropping formations, or with some 
similarity (where noted) to the species present in sub-community 8.  However, 
because B. sphaerocephala also occurs on other soil types including clay, sand and 
loamy soils and a variety of vegetation associations, it is likely that only a subset of 
the locations in Table 5 will correspond to sub-community 8 upon field inspection.  
Conversely, as the occurrence of B. sphaerocephala or any other species within this 
sub-community is not exhaustively represented in the WA Herbarium records, it also 
possible that additional records of sub-community 8 occur for which there are no 
voucher records at present.  Therefore the search for further occurrences of this sub-
community will use both the distribution of favourable habitat (based on geological 
mapping) and voucher specimen locations to provide points of investigation. 

This list of potential locations is unlikely to be exhaustive and may include some 
locations which, on field inspection, prove to be dissimilar to sub-association 8 
(Ecologia unpublished, 2010). 
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Table -5  WA Herbarium records of Borya sphaerocephala in potentially similar vegetation units to sub-association 8 (Ecologia, 2010a) within the Region 
surrounding the Oakajee Port Study Area  

WA Herbarium 
Voucher No.  Species  Habitat  Locality  Associated vegetation  Coordinates  Date 

PERTH 01942212  Borya 
sphaerocephala 

On and amongst rocks, In shallow 
clay soil, muddy and wet in 
winter. 

Howatharra Hill Reserve, 
Moresby Range, 21 road miles 
N of Geraldton 

Not recorded Lat: 28°32' 11"S 
Long: 114°37' 41" N 

10‐Aug‐74 

PERTH 01955128  Borya 
sphaerocephala 

Not recorded  Spalding Park, 3 miles N of 
Geraldton  

Not recorded Lat: 28°43' 0"S Long: 
114°36' 0" N 

30‐Aug‐65 

PERTH 01965956  Borya 
sphaerocephala 

On granite, clay soil.  325 miles peg, Geraldton 
Highway, Moresby Range area 

Not recorded Lat: 28°41' 59"S 
Long: 114°40' 0" N 

14‐Aug‐76 

PERTH 04235088  Borya 
sphaerocephala 

Small rocky hill near homestead. 
Sand over granite rocks. 

Jindabyne Farm, 57.5 km SE of 
Kalbarri on Ogilvie  

In low heath of Grevillea sp., 
Dryandra sp., Eutaxia sp., 
Scaevola spp., Boronia sp. and 
grasses. 

Lat: 28°5' 0"S Long: 
114°24' 0" N 

31‐Jul‐95 

PERTH 04525760  Borya 
sphaerocephala 

Rocky breakaways, brown sand 
over sandstone. 

Gravel pit (disused), 7.3 km 
from Kalbarri and .7 km NW of 
Ajana/ Kalbarri road 

Scrub, Solanum sp., 
Thryptomene sp., Grevillea 
thelemanniana, Conostylis sp. 

Lat: 27°42' 35"S 
Long: 114°13' 57" N 

09‐Aug‐96 

PERTH 05396263  Borya 
sphaerocephala 

Outcrop, dry red ?loam. Thin soil 
on depressions on granite sheet. 

Lot 3157, Isseka Road, East 
Northampton,  

Not recorded Lat: 28°25' 0"S Long: 
114°41' 0" N 

13‐Apr‐99 

PERTH 05397820  Borya 
sphaerocephala 

Granite depressions. Thin soil on 
granite. 

Lot 3157 Isseka Road East, 13 
km SE of Northampton 

Not recorded Lat: 28°25' 0"S Long: 
114°11' 0" N 

23‐Aug‐98 

PERTH 05423880  Borya 
sphaerocephala 

 Yam, Thryptomene, yellow 
brushes, weeds. 

Lot 3157 Isseka Road, E 
Northampton,  

Herbs. Yam, Thryptomene, 
yellow brushes, weeds. 

Lat: 28°25' 0"S Long: 
114°41' 0" N 

07‐Aug‐99 

PERTH 05476011  Borya 
sphaerocephala 

Mid slope of breakaway, W 
slope. Wet, gravel; quartz and 
laterite and dead wood. Brown, 
fine to medium. Over laterite‐

Greg Burrows block, S of Olsen 
Road, Oakajee State 

Low Heath. Melaleuca sp., 
Sedges sp., Egg and Bacon, ? 
Verticordia sp., Hakea sp. 

Lat: 28°31' 0"S Long: 
114°41' 0" N 

29‐Jul‐99 
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WA Herbarium 
Voucher No.  Species  Habitat  Locality  Associated vegetation  Coordinates  Date 

sandstone. 

PERTH 05775124  Borya 
sphaerocephala 

Flat area, sandy, yellow sand  Indarra Springs Reserve, site B, 
first windmill between both 
tracks below hill. 

Dense heathland, casuarinas, 
Myrtaceae spp., Thryptomene, 
etc. 

Lat: 28°41' 20"S 
Long: 115°2' 0" N 

11‐Sep‐98 

PERTH 06138411  Borya 
sphaerocephala 

Gully. Moist dark brown sandy ‐ 
clayey loam. 

Moresby Conservation 
Reserve, access via White Peak 
Road, SW facing gully 

Heath, Acacia.  Lat: 28°37' 0"S Long: 
114°38' 0" N 

11‐Aug‐01 

PERTH 06162614  Borya 
sphaerocephala 

Stony outcrop, large lumps of 
quartz on surface, grey soil over 
granite. 

97 m [miles] E Geraldton on 
Geraldton to Yalgoo Road 

Not recorded  Lat: 28°46' 0"S Long: 
116°12' 0" N 

02‐Aug‐72 

PERTH 06321496  Borya 
sphaerocephala 

Breakaway edge. Sandy gravel 
over laterite. 

Chapman Park, Fairfax carpark 
to South  

Low heath. Melaleuca radula, 
Thryptomene stenophylla, 
Moss. 

Lat: 28°44' 0"S Long: 
114°39' 0" N 

11‐Sep‐02 

PERTH 06481957  Borya 
sphaerocephala 

Well drained site with 
moderately steep NE facing 
slope. Brown (wet) skeletal 
loamy‐clay with sandstone 
exposed to 30% of surface over 
sandstone at depth. 

Adjacent Quadrat 17 Bushland 
Plant Survey of remnant 
vegetation on Greg and Tanya 
Burrows property Hawkrise in 
the Shire of Chapman Valley c. 
24 km N and 35 km NE of the 
Geraldton Townsite. (c. 450 km 
N of Perth). The bush block 
straddles the Oakajee and 
Buller North‐East Catchments 

Melaleuca megacephala [Big‐
headed Honeymyrtle] Closed 
Heath over Scholtzia ciliata and 
Grevillea pinaster Low Open 
Heath over Lepidosperma 
tenue Open Sedgeland. 

Lat: 28°49' 45.5"S 
Long: 114°3' 10.2" N 

29‐Aug‐99 

PERTH 06597548  Borya 
sphaerocephala 

Topography: Gentle upper SW 
slope. Soil: White‐grey loamy clay 
over permian siltstone at 20 cm. 

On S side of Campbells Road, 
2.1 km E of Bindoo Road, East 
Yuna Nature Reserve, c. 37 km 
WNW of Mullewa. 

Melaleuca uncinata, Acacia 
acuminata open scrub, over 
Melaleuca nematophylla, 
Baeckea aff. grandis low scrub 
A, over Verticordia dasystylis 
open dwarf scrub D, over 
Borya constricta, Waitzia 
acuminata herbs. 

Lat: 28°24' 46.6"S 
Long: 115°1' 59.5" N 

27‐Oct‐98 

PERTH 06597904  Borya 
sphaerocephala 

Topography: Gentle E midslope. 
Soil: Brown clay over laterite at 5 

On W side of North West 
Coastal Highway and E side 

Melaleuca uncinata, Petrophile 
conifera dense heath B, over 

Lat: 28°10' 10"S 
Long: 114°3' 48.9" N 

14‐Aug‐99 
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WA Herbarium 
Voucher No.  Species  Habitat  Locality  Associated vegetation  Coordinates  Date 

cm.  Borya sphaerocephala open 
herbs. 

PERTH 06820883  Borya 
sphaerocephala 

Topography: Gentle upper NE 
slope. Soil: Gritty red loam over 
granite fragments at 10 to 30 cm. 

On E side of railway line, 1.7 
km N along railway  

Acacia acuminata, 
Calycopeplus ephedroides 
scrub, over Melaleuca fulgens, 
Baeckea megaflora, Grevillea 
tenuiloba low scrub B, over 
Trachymene ornata, Velleia 
rosea, Brachyscome 
iberidifolia, Schoenia  

Lat: 28°52' 40.4"S 
Long: 115°5' 38.6" N 

26‐Oct‐98 

PERTH 08147302  Borya 
sphaerocephala 

W slope. Gravelly beige loam.  Bella Vista Reserve, Bella Vista 
Road N off Howath 

Very open shrubland over 
herb/sedgeland. With 
Jacksonia, Acacia acuminata, 
Hakea recurva, Dianella, 
Olearia, Diosorea. 

Lat: 28°32' 9.4"S 
Long: 114°40' 25.5" 
N 

17‐Jul‐08 

PERTH 1339532  Borya 
sphaerocephala 

Near foot of hill in undulating 
terrain. Red loamy soil. 

Kalbarri ‐ Ajana Road, 3.6 km E 
of Kalbarri Nation 

Not recorded  Lat: 27°55' 0"S Long: 
114°34' 0" N 

08‐Aug‐86 

PERTH 1339540  Borya 
sphaerocephala 

In swampy flat, dark brown clay‐
loam and gravel. 

8.8 km S of Ogilvie W road on 
Yerina Springs road  

Low scrub of Melaleuca 
undulata, M. radula and Hakea 
obliqua. 

Lat: 28°9' 0"S Long: 
114°24' 0" N 

08‐Aug‐86 

PERTH 1965131  Borya 
sphaerocephala 

Red clayey sand.  14.4 km S of Northampton 
along NW Coastal Highway  

Open scrub.  Lat: 28°30' 0"S Long: 
114°38' 0" N 

21‐Aug‐83 

PERTH 1965166  Borya 
sphaerocephala 

Brown clayey sand.  22.1 km S of Northampton‐
Nanson turnoff 1 km SE of NW 
Coastal Highway 

Open scrub.  Lat: 28°34' 0"S Long: 
114°38' 0" N 

21‐Aug‐83 

PERTH 1965174  Borya 
sphaerocephala 

Red clayey sand, hillslope.  HIlls Lookout Nanson‐
Geraldton road, S Moresby Ran 

High shrubland.  Lat: 28°43' 0"S Long: 
114°43' 0" N 

24‐Aug‐83 

PERTH 1965298  Borya 
sphaerocephala 

Brown sandy clay on hilltop.  4.4 km NE of Moonyoonooka 
turnoff Nanson‐Geradlton 

Open scrub.  Lat: 28°40' 0"S Long: 
114°43' 0" N 

25‐Aug‐83 

PERTH 1965425  Borya 
sphaerocephala 

In clay on sandstone.  SE corner of property of C.H. 
Royce, Howatharra St 

Tall opens shrubland.  Lat: 28°33' 0"S Long: 
114°40' 0" N 

13‐Sep‐77 
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WA Herbarium 
Voucher No.  Species  Habitat  Locality  Associated vegetation  Coordinates  Date 

PERTH 1966030  Borya 
sphaerocephala 

In damp depressions on rocky 
hillside. 

Near NW Coastal Highway, 41 
km N of Geraldton 

Low Acacia woodland.  Lat: 28°28' 0"S Long: 
114°39' 0" N 

27‐Sep‐82 

PERTH 3153010  Borya 
sphaerocephala 

On sandstone and poor sandy 
soil. 

Kalbarri National Park, 
Murchison River Gorge, The 

Wattle and myrtle scrub.  Lat: 27°32' 42"S 
Long: 114°27' 48" N 

02‐Oct‐91 

PERTH 6924271 
 

Borya 
sphaerocephala 

Well drained gentle E facing 
slope. Yellow sand over laterite. 

Quadrat VALLEY 01 on Eurardy 
Station, which is ca 43 km N of 
Kalbarri turn‐off on the North 
West Coastal Highway and N of 
the Murchison River in the 
Shire of Northampton State 

Verticordia polytricha, 
Allocasuarina campestris, 
Melaleuca concreta, Hakea 
orthorrhyncha var. filiformis 
Open Heath over Borya 
sphaerocephala Very Open 
Herbland. Assoc. species: 
Acacia oldfieldii, Petrophile 
conifera, Calothamnus 
homallophyllus, Scholtzia sp. 
Eurardy (J.S. Beard 6886), 
Micromyrtus aff. racemosa, 
Comesperma integerrimum, 
Leptosema aphyllum, 
Lachnostachys ferruginea, 
Melaleuca lara, Grevillea 
pinaster. 

Lat: 27°32' 0.3"S 
Long: 114°34' 0.7" N 

29‐Aug‐03 
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Noting the outcome of this desktop survey, it is anticipated that the regional site 
survey will extend the known range of this sub-association within the Geraldton 
Sandplain Bioregion.   

It is expected that OPR’s impacts to sub-association 8 will be much less than 19.56% 
currently predicted to be impacted by the Proposal.  OPR will endeavour to 
implement its activities such that impacts to sub-association 8 are further minimised. 
In terms of managing indirect impacts from the Proposal, during the final and more 
detailed phases of engineering OPR will investigate options to ensure that potential 
indirect impacts are appropriately managed.  These management actions will include 
the implementation of a vegetation health monitoring program, which sets specified 
limits for acceptable decline in vegetation health and will form part of the Vegetation 
and Flora Management Plan. 

1.2 Priority ecological communities (PECs) 
 
Issue 1 PER 

modified
The PER does not identify any TECs or PECS, but one may occur 
within the site.  
 
Tall shrubs of Grevillea - Melaleuca - Acacia spp. over species rich 
open heath, sand over laterite on undulating plains (vegetation sub-
association 10) described by Ecologia (2010a) corresponds with 
GRFVS community 15, that Ecoscape (2010) matches to the 
description of the Priority 1 PEC ‘Plant assemblages of the Moresby 
Range system’.   

No 

 
The Priority 1 Priority Ecological Community (PEC) vegetation assemblages of the 
Moresby Range system are summarised as: 
 

“Melaleuca megacephala and Hakea pycnoneura thicket on stony slopes, Verticordia 
dominated low heath, and Allocasuarina campestris and Melaleuca uncinata thicket on 
superficial laterite on Moresby Range” (DEC May 2010). 

 
Two quadrats were established in the small areas mapped as sub-association 10 
within the Port Terrestrial Study Area (Ecologia, 2010a).  The structure of vegetation 
at each of these locations was described as: 
 
Site 11 Tall shrubs of Grevillea eriostachya - Melaleuca huttensis over open 

heath of Conospermum stoechadis - Melaleuca huttensis over open 
Triodia danthonioides and open Mesomelaena pseudostygia - 
Desmocladus asper sedges and rushes; and 

Site 12 Acacia rostellifera - Acacia dielsii - Allocasuarina campestris tall open 
shrubs and Conospermum stoechadis - Verticordia spp - Acacia 
spathulifolia low shrubs over Mesomelaena pseudostygia - 
Desmocladus aspera open sedges and rushes. 

 
Based on the information contained within the PEC vegetation assemblage 
descriptions (Ecologia, 2010a), the vegetation within the sub-association 10 
(Ecologia, 2010a) has a low correlation to the Moresby Range assemblages.  Neither 
Melaleuca megacephala nor Hakea pycnoneura were recorded within this sub-
association.  Allocasuarina campestris was recorded within one quadrat as part of an 
open upper stratum in which Acacia rostellifera and A. dielsii were co-dominant, 
rather than Melaleuca uncinata, which was not recorded within sub-association 10.  
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Furthermore, Verticordia species were recorded as only a component of the shrub 
stratum at one location within sub-association 10, unlike the, the PEC description 
which would suggest a heath in which the upper shrub stratum is largely absent and 
Verticordia spp. dominate the lower shrub stratum. 
 
Sub-association 10 has a low correlation to the Moresby Range PEC assemblages. 
 

1.3 Priority species 
 
Issue 1 PER 

modified
Of the priority listed flora that will be impacted by the proposal,  
Lasiopetalum oppositifolium (P3), Acanthocarpus parviflorus (P3) and 
Melaleuca huttensis (P1) will be most significantly impacted (33%, 
16.5% and 7% loss of known plants, respectively).   
 
The significance of this impact has not been quantified in the context of 
long-term viability of local populations. 
 
The PER suggests further survey is expected to extend the range of 
these species and states targeted survey for these priority flora will be 
undertaken prior to construction 
 
Submitters expect the conservation significance of these impacts to be 
quantified in the context of long-term viability of local population, and 
that this be determined in consultation with DEC, and reported to the 
EPA, through targeted surveys prior to on-ground disturbance or 
construction.  
 
Has a framework for this determination been designed and factored 
into the project’s implementation strategy? 

Yes 

 
Since publishing the PER for the Port Terrestrial Proposal, OPR has been reviewing 
Proposal design in order to identify opportunities to further minimise impacts on the 
environment.  This design review has identified an opportunity to significantly reduce 
impacts to the species listed above.   

Further to this, additional surveys of the distribution of Lasiopetalum oppositifolium 
(P3) and Melaleuca huttensis (P1) within the Study Area and region were conducted 
in October 2010 to understand the regional distribution of these species (Ecologia 
2010c; Ecologia 2010 d). 

Current Proposal design has reduced impacts to priority flora in comparison to those 
impacts described within the PER.  Table 6 provides a comparison between the 
impacts stated within the PER and current Proposal design, which shows a 57%, 
90% and 56% decrease in impacts to Lasiopetalum oppositifolium (P3), 
Acanthocarpus parviflorus (P3) and Melaleuca huttensis (P1) respectively. 
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Table 6 – Impact to Priority Flora 

Priority Flora No. of Plants 
within GS 
Bioregion 

Proposed 
Cumulative 
Disturbance 
- PER 
(number of 
plants) 

% impact on 
total known 
no. Plants 
(PER 
Footprint) 

Revised 
Cumulative 
Proposed 
Disturbance 
(number of 
plants) 

% impact on 
total known 
no. Plants 
(revised 
footprint) 

Acanthocarpus 
parviflorus (P3) 

715 118 16.5 11 1.54 

Melaleuca 
huttensis (P1) 

7009 3971 5.71 176 2.5 

1Although the PER stated a that for Melaleuca Huttensis there was a known population of 4976 plants 
and that the Proposal would impact a total of 335 plants (6.7% of the known population), these values 
have been amended based on more recent population data (Ecologia 2010c). 
 
OPR will endeavour to further minimise priority flora plant loss during the detailed 
design phases ahead of implementation of the Proposal.  OPR will also endeavour to 
incorporate priority flora species within site rehabilitation programs that will be 
implemented post construction. 
 
Lasiopetalum oppositifolium (P3) 

No additional records of Lasiopetalum oppositifolium were located within the Study 
Area. Furthermore, all previous voucher specimens within the Study Area, including 
an earlier specimen lodged at the WA Herbarium in 1997 were reexamined and 
identified as Lasiopetalum angustifolium, a species that is morphologically very 
similar to Lasiopetalum oppositifolium (Ecologia, 2010d). The redetermination of 
these collections as L. angustifolium has been verified by Drs. Kelly Shepherd and C. 
Wilkins of the WA Herbarium. Both Dr. Shepherd and Wilkins have confirmed that 
they consider Lasiopetalum oppositifolium to be confined to a very restricted range in 
the Kalbarri area and that the soils of the Oakajee Port Study Area do not provide 
suitable habitat for this species.  

Given that L. oppositifolium is not present within the study area and L. angustifolium 
is not a Priority flora species, neither species will be discussed further within this 
document.  

Melaleuca huttensis (P1) 

An initial Melaleuca huttensis survey was conducted by Ecologia in March 2010, the 
results of which estimated a total of 4976 plants in the GS bioregion (Ecologia 
2010a). However, it was considered likely that the abundance of these species 
outside the Study Area had been significantly underestimated and inferred that 
further populations were highly likely to be found within unsurveyed remnant 
vegetation located on private landholdings surrounding the Study Area.  

A further survey of the distribution of Melaleuca Huttensis within the Study Area and 
region was conducted in October 2010 to provide a more detailed understanding of 
the distribution of this species (Ecologia, 2010c). The survey focused on the 
vegetation within the Port Study Area and within the Oakajee Industrial Estate. Due 
to access restrictions private landholdings were not accessed during this survey. 

An additional 136 locations of Melaleuca huttensis were located during the October 
2010 survey (Ecologia, 2010c). The results of this study increased the known 
population of Melaleuca huttensis in the Geraldton Sandplains bioregion to a total of 
7009 plants.  

The revised Proposal design has reduced the width of the rail corridor and removed 
the Construction Services Road (formerly situated alongside the rail alignment).  
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These design amendments have resulted in a decrease in the total number of M. 
huttensis plants impacted by the Proposal from approximately 397 (PER Proposal) to 
176 (revised Proposal) (Figure 3).   

Figure 3 shows the known distribution of Melaleuca huttensis within the study area. 

With respect to the local ongoing viability of this species, it is already known that 
communities of M. huttensis have survived within highly fragmented remnant 
vegetation located within the northern sections of the Oakajee Industrial Estate (OIE) 
Buffer (Figure 3).  In a number of circumstances, these fragmented remnants are 
considerably more fragmented than those areas of vegetation in proximity to the 
Proposal and that will remain once the Proposal is implemented. It is noted that the 
clearing around these highly fragmented areas to the north of the Proposal was most 
likely to have occurred in excess of 50 years ago.  Despite these circumstances it is 
clearly demonstrated that populations of M. huttensis have the capacity to persist 
within a highly fragmented landscape.   

Noting the substantial size of remnants that will exist post implementation of the 
Proposal, it is unlikely that the local long-term viability of M. huttensis in proximity to 
the Proposal will be affected. 

Acanthocarpus parviflorus (P3) 

Recent refinement in the Proposal’s design has resulted in a significant reduction to 
the number of Acanthocarpus parviflorus being impacted from 16.5% to 1.5%.  
Noting this significant reduction in impact, and given that this species is known to 
occur at a number of locations to the north and south of the Port Study Area, the 
Proposal is considered unlikely to affect the local or regional viability of this species.  
As such, OPR believes that the information available regarding this priority flora is 
sufficient for the purposes of this assessment.  
 
To ensure that impacts to M. Huttensis and other Priority species are minimised as 
much as possible during implementation of the Proposal and conservation status is 
maintained or improved OPR will also ensure that: 

• final design attempts to further reduce direct impacts to these species as 
much as practicable; 

• location of temporary construction facilities (roads, laydown, turkey nests) 
avoid these species as much as practicable; 

• indirect impacts from dust, saltwater, off track driving are avoided; and 

• these species are included within any rehabilitation works where suitable. 
 
OPR is currently finalising an Offsets Strategy in consultation with the EPA and DEC 
EMB which will identify the scope of an appropriate offsets package to mitigate 
significant residual environmental impacts to Priority flora.   
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Figure 3  Melaleuca huttensis locations within the Port Study Area and Revised Proposal 
Footprint  
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1.4 Access roads 
 
Issue 1 PER 

modified
Any alternative proposal (such as the conceptual alternative southern 
access road) that reduces the amount of native vegetation clearing 
would be of benefit. 

No 

 
As an outcome of consultation with Department of State Development (DSD), 
LandCorp and the Geraldton Port Authority (GPA), OPR’s Proposal has been 
modified to exclude the requirement to seek approval for both the northern and 
southern port access road simultaneously. Instead, OPR has designed a northern 
port access road that avoids the area of remnant vegetation located to the south of 
the Proposal, which was identified by the Environmental Protection Authority (EPA) 
as having significant environmental values.  It is understood that DSD, GPA and 
LandCorp’s requirement for a southern access road will be included within future 
master planning proposals being discussed with the EPA.  It is understood that these 
agencies are also working to identify an alignment that reduces impacts to these 
valuable coastal vegetation associations to the south of the Proposal.   

OPR prepared and submitted a supplementary report for the revised Proposal which 
excludes the southern access road and includes the new northern port access road.  
The OPR Terrestrial Port Development Supplementary Advice to the PER Revision 1 
(OPR 2010) presents the revised cumulative impacts associated with both the 
approved Oakajee Deepwater Port and the revised Port Terrestrial Proposal.  
Although most of the information contained within this report has been incorporated 
within OPR’s response to PER submissions, for completeness, OPR has submitted 
the Supplementary Advice document (OPR 2010) to the EPA and the DEC 
Environmental Management Branch (EMB) to assist in the assessment process. 

2. Fauna 

2.1 Regional significance  
 
Issue 1 PER 

modified
There is detailed published information on regional significance of 
some faunal groups (e.g. Maryan, B. 2005. A Herpetofaunal Hotspot, 
the Central West Coast of Western Australia, Western Australian 
Naturalist 25: 1-24) that has not been used.  
 
Citation of this reference in Table 5-11 and Appendix D would have 
enabled a more comprehensive assessment of the regional context of 
the project area. 

No 

 
In Guidance Statement No. 56 it states that a proponent must complete a “review of 
background (literature search, metadata search including appropriate search of 
specimen databases, e.g. W.A. Museum Faunabase)”.  
 
OPR completed searches for existing literature via Google Scholar (search engine for 
published scientific journals), and through existing literature within the Ecologia 
library.  OPR believes that the previous surveys and literature consulted, as indicated 
in Table 5-11 of the Port Terrestrial PER accompanied by the database searches 
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identified in Table 5-10, are deemed sufficient to account for all of the potential fauna 
species occurring in the Proposal Area.  References such as A Herpetofaunal 
Hotspot, the Central West Coast of Western Australia, were not found during the 
Literature review and are unlikely to add any new species to the potential fauna 
assemblage within the Proposal area.  This reference can be utilised as required, for 
the preparation of additional documentation relevant to the Proposal; however it is 
not expected to significantly alter the outcomes of this impact assessment. 
 
 
Issue 2 
 

PER 
modified 

The regional significance of the Common Brushtail Possum (section 
4.1.1 Terrestrial Vertebrate Fauna Assessment Report) is understated.  
 
The population in the project area is part of an isolated population that 
is likely to be genetically distinct from other surviving populations a 
considerable distance to the south of the project area.  
 
The PER needs to provide management proposals for this regionally 
significant species. 
 

No 

 
The south west sub species of the Common Brushtail Possum has undergone a 
range reduction particularly in the mid-west area.  The population in the Proposal 
area is part of a remnant population found North of Geraldton.  Naturemap shows 
there are no records between this population, situated North of Geraldton, and just 
North of Perth in the last 20 years, making it of regional significance.  Information 
from DEC indicate that this population is thought to be isolated, but it is not currently 
known whether this population is genetically distinct or important. No information 
from the Western Australian Museum has been able to be provided regarding the 
significance of this population in relation to genetic diversity.  The remnant population 
near Geraldton is still classed as the same subspecies (Trichosurus vulpecula 
hypoleucus) found elsewhere in the southwest and is not considered conservation 
significant under any guidelines or legislation. 
 
Within Section 7.3.3.1 of the Port Terrestrial PER, further information is provided on 
the impacts to the population of Brushtail Possum, which are expected to be limited 
to vehicle strike.  The PER includes management measures to ensure impacts to the 
species are avoided, including: 
 

 Setting and enforcing of speed limits 
 Use of signage  
 Implementation of an appropriate induction program that increases 

awareness and protection of fauna including this species.  
 
In addition, the Brushtail Possum will form a key focus for habitat restoration along 
the Oakajee River.  OPR is in currently finalising an Offsets Strategy in consultation 
with the EPA and DEC EMB which includes:  

 the conservation and enhancement of an east-west ecological corridor 
between the coast and Moresby Ranges along the Oakajee River; 

 the protection of north south coastal ecological corridor along the foreshore 
north of Oakajee, providing up to 360 ha of suitable vegetation; and 
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 the removal or reduction of threatening processes and the implementation of 
management measures to improve the condition and extent of the vegetation 
in relation to ecological corridors.  

 
These measures are intended to offset minor impacts to current linkages specifically 
where the planned access roads traverse the Oakajee River and any associated 
drainage lines and associated vegetation.  
 
Furthermore, OPR’s commitment to implement a feral animal control program is also 
expected to decrease predation to the Brushtail Possum, which increase the strength 
and viability of populations within the local region. 
 
Issue 3 PER 

modified
Neither the PER nor the supporting technical document on terrestrial 
vertebrate fauna consider the regional distribution patterns of faunal 
species.  
 
Nor do the documents consider the relationship between soil types and 
distribution patterns in some faunal groups especially reptiles. 

No 

 
The distribution of conservation significant fauna species that could potentially be 
impacted by the Proposal has been discussed within Section 7.3.3.1 (pg 153) of the 
Port Terrestrial PER and supporting technical documents.  General regional 
distribution patterns of faunal species is beyond the scope of this Proposal and would 
typically require large scale detailed surveys, such as those recently conducted in the 
Pilbara by the DEC, and undertaken for vegetation and flora locally in the GRFVS. 
 
Where soil types are associated with the distribution of a conservation significant 
species, the soil type has been considered within the Port Terrestrial PER.  Only one 
species’ distribution and preferred habitat is dependent on soil type, as identified by 
Ecologia (2010c, Appendix D of the PER). This species is Lerista lineata and its 
association with sandy soils is discussed on page 153 of the PER. 

2.2 Ecological linkage 
 
Issue 1 PER 

modified
Regional ecological linkages have not been considered by the 
proponent.  
 
This is an important omission considering that a considerable number 
of species, especially reptiles that only occur in coastal landform 
habitats, will suffer complete distributional separation between northern 
and more southern populations if no linkages are provided in the 
vicinity of the project area. 
 

No 

 
OPR has further discussed the subject of regional and local ecological linkages or 
wildlife corridors with DEC.  Ecological linkages are important for maintaining the 
genetic health of populations and supporting local and regional biodiversity values.  
DEC has identified the potential importance of maintaining some level of habitat 
connection between the coastal habitats at Oakajee, the Moresby Ranges and 
foreshore corridors north and south of the Project.  
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OPR had focussed its impact assessment in regard to ecological corridors primarily 
on key issues such as conservation significant species.  In particular, OPR 
considered that there is one species that could potentially be impacted by population 
separation in the Oakajee Port area; Lerista lineata (DEC Priority 3).  However, L. 
lineata is a fossorial animal that has an extensive coastal distribution between 
Busselton and Shark Bay, although some known location gaps exist in the current 
literature (see Figure 4).  It is expected that location gaps are mainly due to a lack of 
fauna surveys conducted in these areas. 
 

 
Figure 4  Coastal Distribution of Lerista lineata between Busselton and Shark Bay 

 
OPR recognises that consideration of ecological linkages should take into account all 
species that utilise the habitats at Oakajee, such as the Brushtail Possum in the 
riverine habitat of the Oakajee River, and local bird and other reptile species. 
 
OPR has further evaluated the potential impacts of the Port Proposal in this context 
and has found that: 

 Where the planned access roads traverse the Oakajee River and any 
associated drainage lines and associated vegetation, there will be a minor 
disruption in the perceived east-west corridor running along the river valley.  
This corridor is however already disrupted, quite significantly in some areas, 
due to existing roads and cleared land further upstream. 

 The port infrastructure may increase the level of separation between intact 
foreshore habitat to the north and south of Oakajee.  This separation is likely 
to be a combination of effects from the Proposal and from approved and 
planned development at the port and in the OIE.   
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OPR is in currently finalising an Offsets Strategy in consultation with the EPA and 
DEC EMB which includes:  

 the conservation and enhancement of an east-west ecological corridor 
between the coast and Moresby Ranges along the Oakajee River; 

 the protection of north south coastal ecological corridor along the foreshore 
north of Oakajee, providing up to 360 ha of suitable vegetation; and 

 the removal or reduction of threatening processes and the implementation of 
management measures to improve the condition and extent of the vegetation 
in relation to ecological corridors.  

 
Such measures are expected to require cooperation between multiple proponents 
and government agencies to provide appropriate level of resourcing and access to 
land. 
 

2.3 Mitigation 
 
Issue 1 PER 

modified
The lists of species recorded or likely to be present highlight the local 
and regional significance of the project area for fauna.  
 
Although these values have been reduced by habitat reduction and 
fragmentation they are nevertheless likely to be regionally significant 
but have not been adequately recognized in the PER.  
 
Consequently the PER does not propose sufficient outcomes for 
protection of these values, or failing this it does not propose offsets to 
mitigate against these losses. 
 

No 

 
The wider mid-west region of WA between the northern Swan Coastal Plain and 
Shark Bay supports diverse vertebrate fauna assemblages, and the region therefore 
has biodiversity value on this basis. Impacts on conservation significant species have 
been assessed within the PER, the remainder are generally widespread within the 
Midwest and Southwest regions and not listed as conservation significant. They have 
however been considered in the assessment of environmental impacts and proposed 
mitigation. 
 
The potential species list is an indication of the maximum number of species that 
could potentially occur in the Proposal study area, and is typically an over estimation.  
The number of species actually recorded during the survey of the Proposal study 
area is expected to be a truer representation of the faunal assemblages that are 
actually present in the area.  This is shown by the species accumulation curves 
presented in the technical fauna assessment report conducted by Ecologia (2010c, 
Appendix D – Vertebrate Fauna Assessment in the PER), which are depicted as 
Figure 5 and 6 below. 
 

“For both birds and reptiles the number of recorded species approached the 
asymptote (i.e. the species observed or Sobs line approached a plateau), indicating 
that survey effort was sufficient, as almost all taxa present at the time of surveying 
were recorded.” (page 46, Appendix D within the Port Terrestrial PER). 
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Figure 5 Species accumulation curve based on bird survey data.  Sobs curve represents actual 
survey results (species observed).  ICE and Chao2 are predictors of the number of species likely 
to be present. 

 

 
Figure 6 Species accumulation curve based on reptile survey data.  Sobs curve represents 
actual survey results (species observed).  ICE and Chao2 are predictors of the number of 
species likely to be present. 

 
This is further confirmed by the similar number of species recorded in previous 
surveys in the region (Chapman River survey, (Desmond and Heriot 2002)).  The 
intensive nature of this level of assessment is expected to record the majority of 
fauna species present.  Therefore, the faunal assemblages recorded in the Proposal 
area have not been observed to be significantly higher than other areas in the region, 
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and thus are unlikely to be regionally significant.  The regional significance of the 
Proposal area as remnant vegetation is discussed within the Flora Section of this 
document. 
 
Nevertheless, OPR recognises the local importance of this area and are currently 
finalising an Offsets Strategy in consultation with the EPA and DEC EMB which 
includes:  

 the conservation and enhancement of an east-west ecological corridor 
between the coast and Moresby Ranges along the Oakajee River; 

 the protection of north south coastal ecological corridor along the foreshore 
north of Oakajee, providing up to 360 ha of suitable vegetation; and 

 the removal or reduction of threatening processes and the implementation of 
management measures to improve the condition and extent of the vegetation 
in relation to ecological corridors.  

 
Such measures are expected to require cooperation between multiple proponents 
and government agencies to provide appropriate level of resourcing and access to 
land. 

3. Marine Environment 

3.1 Coastal Processes 
 
Issue 1 PER 

modifie
d 

Submission contends that the proposed marine port infrastructure 
associated with the terrestrial port will permanently interrupt long-shore 
drift and cause changes to the marine environment.  
 
It is considered that the burden of cost which will result from impacts to 
sand displacement and the marine environment caused by proposed 
infrastructure will become the fiscal responsibility of tax payers into the 
future.  
 
Suggests permanent sand displacement can be avoided by designing a 
port that allows 100 metres of jetty on piles where rock wall meets the 
shore and by moving the rock platform out to sea by a similar distance. 

No 

 
The construction of the Oakajee Deepwater Port facilities and potential longshore 
drift impacts are not within the scope of the Port Terrestrial PER.  This has been 
previously assessed by the EPA under s38 of the Environmental Protection Act 1986 
(EP Act).  The EPA concluded, within Bulletin 866, that a port could be placed in this 
area and managed to ensure that unacceptable impacts to the marine and coastal 
environment are avoided.  The EPA assessed these issues in its consideration of the 
detailed PER for the port proposal developed by the State Government at the time 
(Alan Tingay & Associates & Welker Environmental Consultancy, 1997).  The issue 
of long-shore drift and changes to the marine environment are addressed in MS469 
(refer consolidated commitment 8 and 9 of MS469) for the approved Oakajee 
Deepwater Port.   

The Port Terrestrial Proposal has no additional implications for coastal processes. 
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Consolidated Commitment 8 and 9 of MS469 requires the preparation of a Coastal 
Stability Management Plan, which includes the development and implementation of a 
program to monitor the redistribution of sand accumulated against the port 
breakwater and to minimise the possibility of shoreline erosion.  This Coastal Stability 
Management Plan is currently being developed in consultation with DEC and 
requires approval from the EPA.  Once approved, these plans will be made publically 
available. 
 
Furthermore, port design, as suggested in this submission (100m jetty on piles), is 
not considered a viable option.  Whilst the suggested design may allow longshore 
drift in the short term, it would significantly increase the occurrence of long-period 
wave and substantially reduce harbour tranquillity.  This would result in unsafe 
conditions being created within the harbour impacting on the Port’s operability and 
therefore viability.  Furthermore, the inclusion of gap between the causeway and the 
Oakajee Beach would unacceptably reduce the integrity of the Port structure.  

Despite the above, OPR is committed to managing longshore drift effects, should 
they occur as a result of the Oakajee Deepwater Port.  OPR anticipates that 
longshore drift will be minimal; however, there is currently a body of work being 
undertaken to assess the sediment transport in the region and the effect that the port 
development will have on this transport. Preliminary findings suggest that the 
transport will be minimal, being approximately 50,000m3 of sediment moving 
northwards annually (with some southern movement during winter). The northerly 
sand movement may result in sand accumulating against the breakwater. It is 
anticipated that accumulated sand bypassing will need to be implemented, the details 
of which will be discussed within the Coastal Stability Management Plan required by 
Consolidated Commitment 8 and 9 of MS469. 

3.2 Desalination plant 
 
Issue 1 PER 

modified
Statement in Table ES-1 (p. xiii) – Key Characteristics of the Proposal 
“Desalination Plant – Rated to treat a peak capacity of 14ML/day” – the 
definition of peak capacity and what it refers to is unclear – is 
14ML/day the brine discharge rate, the freshwater production rate or 
the saltwater intake rate? 
   

No 

 
The definition of ‘peak capacity’ relates to the freshwater production rate of the 
desalination plant.  The desalination plant will generate up to approximately 18 ML 
per day of hypersaline water (salinity of approximately 64,000 mg/L) that will be 
disposed of by return to the ocean, for the expected recovery rate of freshwater from 
seawater of 44 per cent (Consulting Environmental Engineers, 2010).   
  



 30

 
Issue 2 PER 

modified
The diffuser is not in the key characteristics table – this is a key part of 
the overall footprint and should be clearly defined as a key 
characteristic of the proposal.   

Yes 

 
Noted.  Key Characteristics Table 4-1 as outlined within the Port Terrestrial PER has 
been amended to include the desalination plant diffuser and is depicted as Table 7 
below. 
 

Table 7 – Key Characteristics of the Proposal 

Non-spatial elements Description

Project Life In excess of 50 years. 

Desalination Plant  
Rated to treat a peak capacity of 14 ML/day – approximately 5GL per 
annum.  The desalination plant will generate up to approximately 18 ML 
per day of hypersaline water. 

Transport of Product Rail to Port, Port to Rail. 

Power Station 30MW per annum gas fired power station with 2MW diesel back-up.  

Hours of operation 24 hours a day, 7 days a week, 365 days a year. 

Port throughput 45 Mtpa of iron ore product, including hematite (lump and fines) and 
magnetite and hematite concentrate. 

Spatial elements Description Footprint 

Total area of disturbance 
Up to 324 ha within the Proposal area as described 
by Figure 4.2. 

up to 324 ha 

Total Area of native 
vegetation clearing 

This area is included within total area of disturbance 
above.  

up to 211 ha 

Rail facilities 
Rail formation and alignment, rail yard and service 
maintenance workshops. 

approx. 110 ha 

Iron ore stockpiles and 
materials handling 

Including lump rescreening plant, stackers, 
reclaimers, stockyard, ship loader, and other 
ancillary facilities. 

approx. 70 ha 

Utilities and other 
infrastructure 

Other utilities including power, water storage, 
construction roads, laydown areas, laboratories and, 
administration facilities. 

approx. 2 ha 

Heavy haulage access 
roads 

A northern and a southern access road are 
proposed.  

Note that the proposed area of vegetation clearing 
is approximate and will be subject to change.  The 
area will be dependent on further planning and 
engineering for these roads which will endeavour to 
minimise vegetation clearing.  Refer to Section 
4.2.4.4 for more information on this planning 
process. 

approx. 40 ha 

Dredge Spoil Area Location for land-based dredge spoil disposal 
approved under Statement 469. 

approx. 4 ha 

Desalination 
This facility is located within the area approved 
under Statement 469 (refer Figure 1.3). 

Not applicable 

Desalination Plant Diffuser 

The diffuser is to be located on the southern side of 
the breakwater at a depth of approximately 8 m.  
The diffuser will be located in the disturbance 
footprint approved under MS469. 

Not applicable 
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Issue 3 PER 

modified
Figures of the overall proposal do not display the diffuser or discharge 
point of the desalination plant – it is not displayed until page 172 of the 
PER in Figure 7.2 - this needs to be displayed as a key characteristic 
of the proposal. 

Yes 

 
Noted.  The desalination plant diffuser is included on Figure 7 below and has also 
been displayed as a key characteristic in Table 7 above.   
 
 
Issue 4 PER 

modified
Statement on page 171 “the seawater intake for the desalination plant 
is currently proposed to be located on the North West corner of the 
reclaimed land adjacent to the breakwater infrastructure included in the 
Approved Port”. The suggested location of the intake pipes is 
ambiguous – its proposed location should be specified and clearly 
displayed. 
 
Additionally – is this statement inferring that the intake pipes form part 
of the Approved Port or part of the Terrestrial Port PER? Requires 
clarification. 
 

Yes 

 
Noted.  The intake pipes are situated on the deepwater port infrastructure i.e. the 
breakwater, which is situated in the approved MS469 footprint.  For the purposes of 
this document the location of the desalination plant intake pipes are included on 
Figure 7 below.  
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Figure 7 Desalination Intake and Diffuser Location 
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Issue 5 PER 
modified

Is there going to be any other discharge of effluent not already 
displayed in the PER, either through the same desalination brine 
discharge line or other discharge points – please clarify. 
 

No 

 
There will be no additional discharge of effluent, which is not already displayed within 
the Port Terrestrial PER.  
 
Issue 6 PER 

modified
Temporary brine discharge – please clarify location, volume,  duration, 
configuration of the associated temporary infrastructure and the 
predicted dilution contours for the temporary infrastructure and the 
associated environmental outcome expressed as LEPA/HEPA etc.. 
 

No 

 
The temporary desalination plant is not contained within the scope of the Port 
Terrestrial PER; however will be managed in accordance with the deepwater port 
Construction Environmental Management Plan, developed as part of the MS469 
approval.   
 
The deepwater port Construction Environmental Management Plan, which is 
currently being prepared, will include details of the brine discharge expected and the 
location, volume, duration and configuration of the associated temporary 
infrastructure.  In addition, the predicted dilution contours for the temporary 
infrastructure and the associated environmental outcome will be included.  Once 
complete, this deepwater port Construction Environmental Management Plan will be 
submitted to the EPA for approval. 
 

3.3 Dredging 
 
Issue 1 PER 

modified
Disposal of return water may be an issue. This has not been 
addressed or displayed in the PER. 
 
Clarification is needed regarding dredging falling under approval 469 or 
the Port PER – there is no detail/minimal information in the PER 
regarding dredging. 
 

No 

 
The activity of dredge spoil disposal is covered under the Approved Port and will be 
managed via the Dredge and Land Reclamation Management Plan required under 
MS469. This Dredge and Land Reclamation Management Plan will also be subject to 
approval by the EPA.  The dredge disposal area has been included within the Port 
Terrestrial Proposal for the purposes of seeking approval for impacts to terrestrial 
vegetation.  Inclusion of this area was informally agreed with officers of the EPA prior 
to the publication of the PER. 
 
The near and onshore disposal of dredge will provide for a much better 
environmental outcome when compared to offshore disposal. Offshore disposal has 
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a much greater potential to impact on marine water quality and benthic primary 
producer habitat, including seagrasses that exist in the area. 

3.4 Management strategies & Ministerial Statement 469 
 
Issue 1 PER 

modified
Management strategies and timing of strategies requires discussion – 
considered unacceptable with ambiguous wording and lack of surety 
for the environment. e.g. “the model will output a contour plot of 
dilutions with increasing distance from the diffuser to confirm the 
acceptability of the designated LEPA area (approximately 50m in all 
directions from the diffuser)”  
 
In this case the purpose is not to confirm the acceptability of the 
designated LEPA. The LEPA is designated and the purpose is to 
confirm the acceptability of the diffuser/effluent combination. 
 

Yes 

 
OPR agrees the wording outlined in the Port Terrestrial PER with regards to the 
designated Low Ecological Protection Area (LEPA) is ambiguous.  OPR has 
amended the statement contained within MR3 of Table 7-18 of the Port Terrestrial 
PER as follows: 
 
“the model will output a contour plot of dilutions with increasing distance from the 
diffuser to confirm the acceptability of the effluent combination within the designated 
LEPA area (approximately 50m in all directions from the diffuser)”  
 
Issue 2 PER 

modified
Throughout the PER there is too much deferral of management 
strategies to 469 – to the point where it becomes vague and 
ambiguous as to how many things have been approved already and 
how they are proposed to be managed.  
 
This requires clarification as many of the management strategies have 
not been implemented nor accepted under approval 469. 

No 

 
This submission does not seek to gain any additional approvals for the Oakajee 
Deepwater Port, which has already been assessed under Part IV of the EP Act and 
approved via MS469.  Any activities which are conducted in the marine environment, 
apart from the permanent desalination plant, are contained within the scope of the 
MS469 approval.   
 
The management strategies, which are covered by the MS469 approval, are outlined 
in Table 8 below.  Table 8 outlines the MS469 reference, the title of the management 
plan as outlined within MS469 and the proposed title / scope of the management 
plans currently being prepared.  OPR is currently preparing these management plans 
on behalf of DSD (the proponent) in consultation with DEC and other relevant 
agencies. Each management plan will require approval and / or assessment by the 
EPA, to ensure potential environmental issues are managed appropriately. 
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Table 8 – MS469 Management Plans 

MS 469 

Condition 
MS469 Title Proposed MP 

5-3 (1) Rehabilitation and Coastal Management Plan Flora and Vegetation MP 

5-3 (2) 

Marine Flora and Fauna Management Plan to 
include: 

Marine Flora and Fauna MP 

- habitat description;  
- benthic surveys; 

Dredging, Breakwater Construction and 
Land Reclamation MP  

- marine mammal surveys (as it relates to 
underwater noise);  

Underwater Noise MP 

- wrack monitoring and management; Wrack MP 

- water quality monitoring Water Quality Monitoring and MP 

5-3 (3) 
Introduced Marine Organisms Management 
Plan: 

Introduced Marine Organisms MP 

5-3 (4) Construction Management Plan Construction MP 

5-3 (5) Dredge and Dredge Spoil Management Plan 
Dredging, Breakwater Construction and 
Land Reclamation MP (as above) 

5-3 (6) 
Material Handling Environmental 
Requirements Specification 

Material Handling Environmental 
Requirements Specification 

5-3 (7) Accidental Spillage Management Plan Accidental Spillage MP 

5-3 (8) 
Drainage Design and Treatment 
Management Plan 

Drainage Design and Treatment 
Specifications MP 

5-3 (9) Oil Spill Contingency Plan 
Oil Spill Contingency Plan (separate 
Construction and Operation) 

5-3 (10) Port Waste Management Plan Port Waste MP 

5-3 (11) 
Water and Sediment Quality Monitoring and 
Management Plan 

Water Quality Monitoring and MP (as 
above) 
Sediment Quality Monitoring and MP 

5-3 (12) Air Quality Management Plan Air Quality MP 

5-3 (13) Noise Management Plan Noise MP 

5-3 (14) Heritage Management Plan Heritage MP 

5-3 (15) Recreation Management Plan Recreation and Fishing Access MP 

7-1 Fishing Access Management Plan 
Recreation and Fishing Access MP(as 
above)

CC1 Coastal Stability Management Plan Shoreline Stability MP 

 
  

                                            

1 CC - Consolidated Commitments 8 and 9 (Attachment 1 to MS 469) -  see legislative and other requirement (Table 1-2)  
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Issue 3 PER 

modified
Figures overlapping Approval 469 and the Terrestrial Port PER are 
confusing. The PER requires figures of one footprint and the other to 
clarify each footprint – this has not been made available.  

Yes 

 
An updated Project Interface figure has been prepared, to further clarify the approved 
footprint of MS469 and the footprint of the Port Terrestrial Proposal (Figure 8). 
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Figure 8 Oakajee Port Project Interfaces 
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4. Access road selection 
 
Issue 1 PER 

modified 
The proponent should clarify which access road(s) are to be 
considered, and provide sufficient environmental information for the 
EPA to complete its assessment.  That is, does the proponent intent to 
construct the north, central, south original or alternative access roads to 
the port. 
 
Spatial characteristics of the roads should be clearly defined and 
factored into the Key Characteristics Table and Proposal Area figures 
of the PER. 
 

N/A 

 
As an outcome of consultation with DSD, LandCorp and the GPA, OPR’s Proposal 
has been modified to exclude the requirement to seek approval for both the northern 
and southern port access road simultaneously.  Instead, OPR has designed a 
northern port access road that avoids the area of remnant vegetation located to the 
south of the Proposal, which was identified by the EPA as having significant 
environmental values.  It is understood that DSD, GPA and LandCorp’s requirement 
for a southern access road will be included within future master planning proposals 
being discussed with the EPA.  It is understood that these agencies are also working 
to identify an alignment that reduces impacts to these valuable coastal vegetation 
associations to the south of the Proposal.   

OPR prepared and submitted a supplementary report for the revised Proposal which 
excludes the southern access road and includes the new northern port access road.  
The OPR Terrestrial Port Development Supplementary Advice to the PER Revision 1 
(OPR 2010) presents the revised cumulative impacts associated with both the 
approved Oakajee Deepwater Port and the revised Port Terrestrial Proposal.  
Although most of the information contained within this report has been incorporated 
within OPR’s response to PER submissions, for completeness, OPR has submitted 
the Supplementary Advice document (OPR 2010) to the EPA and the DEC 
Environmental Management Branch (EMB) to assist in the assessment process. 

5. Omissions & errors of fact 

5.1 Flora & Fauna 
 
Issue 1 PER 

modified
Technical errors include:  

 the inclusion of Crenadactylus ocellatus twice in Appendix D3 
(thus affecting the species counts)  

 omission of species name for Cryptoblepharus in the same 
table  

 listing Rock Dove and Laughing Dove as mammals in table D2.  
 The statement on page 89 of the PER that frog species were 

absent due to dry conditions is misleading; presumably what is 
meant is they were inactive due to dry conditions. 

 

Yes 
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The inclusion of Crenadactylus ocellatus twice in Appendix D3 and the omission of 
species name for Cryptoblepharus plagiocephalus is a typographic mistake. 
Therefore, the correct potential number of reptile species is 104 instead of 105.  In 
addition, the omission of species name for Cryptoblepharus in the same table is a 
typographic mistake. 
 
The heading ‘Introduced Mammals’ as outlined in Table D2 is a typographic mistake 
due to predictive text features of Microsoft excel. 
 
Appendix D - Vertebrate Fauna Assessment, as contained within the Port Terrestrial 
PER states: 
 

“A total of 15 frog species have the potential to occur in the Study Area and it 
is possible that some of these species were absent at time of surveying due 
to dry conditions.” 

 
OPR agrees that the wording contained within the Port Terrestrial PER should 
therefore be amended to the following: 
 

“A total of 15 frog species have the potential to occur in the Study Area and it 
is possible that some of these species were not recorded during the survey 
due to dry conditions” 
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