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1 CONTEXT, SCOPE AND RATIONALE 

This Benthic Communities and Habitat Monitoring and Management Plan (BCHMMP) describes 

the monitoring and management measures to be implemented by Mardie Minerals Pty Ltd 

(Mardie Minerals) during the construction and operation of the Mardie Project (the Proposal) to 

ensure that residual impacts to benthic communities and habitat (BCH) (including Tecticornia spp. 

shrubland vegetation) are minimised. 

 THE PROPOSAL 

The Proposal is a greenfields high quality salt and sulphate of potash (SoP) project and an 

associated export facility at Mardie, approximately 80 km south west of Karratha, in the Pilbara 

region of Western Australia (WA) (Figure 1).   

The Proposal is an evaporative solar project that utilises seawater to produce raw salts as a 

feedstock for dedicated processing facilities that will produce high purity salt, fertiliser grade SoP 

product, and other commercial by-products.  Production rates of 4.4 million tonnes per annum 

(Mtpa) of salt (NaCl), 120 kilotonnes per annum (ktpa) of SoP, and up to 300 ktpa of other salt 

products are being targeted, sourced from a 150 gigalitures per annum (GLpa) seawater intake.  

To meet this production, the following infrastructure will be developed: 

¶ Primary seawater intake pump station; 

¶ Concentrator ponds; 

¶ Processing facilities and stockpiles; 

¶ Causeway, trestle jetty and transhipment berth /  channel; 

¶ Bitterns disposal pipeline and diffuser;  

¶ Drainage channels and flood protection; 

¶ Administration buildings;  

¶ Accommodation village; 

¶ Access / haul roads; 

¶ Desalination plant and seawater intake for fresh water production; 

¶ Boat launching facility and port stockyard; and 

¶ Associated infrastructure including:  power supply, communications, workshop, laydown, 

landfill facility, sewage treatment plant. 

The Development Envelopes and indicative layout of the Proposal are shown in Figure 2 and 

Figure 3. 

Proposal elements that are specifically relevant to this BCHMMP are further detailed in the 

sections below. 
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Figure 1:  Regional Location of the Pro posal 
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Figure 2:  Proposal Development Envelopes and Indicative Disturbance Footprint  
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Figure 3: Indicative location of ponds and infrastructure  
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 KEY ENVIRONMENTAL FACTORS 

The key environmental factors relevant to this BCHMMP are BCH and Flora and Vegetation 

(Tecticornia spp. shrubland vegetation only).  Flora and vegetation was included as samphires are 

considered under both the BCH and Flora and Vegetation factors.  The activities that may affect 

these factors are described in Table 1. 

Table 1:  Proposal activites that may affect BCH 

Key Environmental Factor:  BCH  

Proposal activities 
that may affect 
factor 

¶ Direct disturbance of up to 8,282 ha of BCH, including: 
o 17 ha of mangrove habitat 
o 880 ha of algal mat habitat 
o 954 ha of samphire mudflat habitat 
o 19 ha of vegetated sub-tidal habitat 

¶ BCH may be indirectly impacted by: 
o The introduction of marine pests 
o Increased sedimentation resulting in settlement and smothering of habitat 
o Alteration to surface water regimes 
o Changes to the dynamics of nutrient flows and budgets 
o Leaks or spills of hydrocarbons or chemicals 
o Leaks or spillages of hypersaline brine 
o Potential movement of hypersaline groundwater as a result of hydrostatic 

pressure of the brine in the salt ponds  
o Bitterns disposal (salinity) at discharge locations 
o Restriction of inland movement of zone due to sea level rise 

Environmental 
values that may be 
affected 

¶ General intertidal BCH 
¶ Mangrove communities 
¶ Algal mat habitat 
¶ Samphire / samphire mudflat habitat; and 
¶ Sub-tidal BCH 

Ecosystem health 
condition / sensitive 
component of the 
key environmental 
factor 

The BCH in the area is noted to be of high quality with no current impacts to health or 
condition. 

Existing and/or 
potential uses 

Limited clearing for pastoral use and gas pipelines. 

Key Environmental Factor:  Flora and Vegetation  (Tecticornia  spp. shrubland vegetation only)  

Proposal activities 
that may affect 
factor 

¶ Direct disturbance of up to 1,108 ha of Tecticornia spp. shrubland vegetation, 
including up to 2.6 ha of the significant TtSvTc vegetation type. 

¶ Tecticornia species may be impacted by changes to salinity and hydrological regimes.  
Indirect impacts may result from the following or a combination of the following 
changes: 
o Unintentional spillage or seepage of brine from concentrator and crystalliser 

ponds or pipelines 
o Alteration of hydrological regimes 
o Reduced rehabilitation success due to high salinity 

Environmental 
values that may be 
affected 

¶ Unidentified and potentially undescribed Tecticornia species 
¶ Tecticornia spp. shrubland vegetation including significant vegetation type TtSvTc 

(significant due to the presence of unidentified and undescribed Tecticornia species). 

Ecosystem health 
condition / sensitive 
component of the 
key environmental 
factor 

The Tecticornia spp. shrubland on the tidal mudflats has been subject to little or no 
disturbance apart from 43 ha of disturbance associated with two gas pipelines. 

Existing and/or 
potential uses 

 Limited clearing for pastoral use and gas pipelines.  
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 SCOPE AND ASSOCIATION WITH OTHER MANAGEMENT 

PLANS 

This BCHMMP is designed to align with other Proposal management plans and avoid repetition.  

To that extent, this BCHMMMP provides monitoring and management actions for BCH and 

Tecticornia spp. shrubland vegetation impacts, with the exception of monitoring and management 

actions associated with: 

¶ Dredging activities, which are covered in the Dredge Management Plan; 

¶ Bitterns disposal, which are covered in the Marine Environmental Quality Monitoring and 

Management Plan (MEQMMP). 

The Groundwater Monitoring and Management Plan provides monitoring and management 

actions related to groundwater seepage and mounding, which will trigger some of the BCH 

monitoring actions presented in this BCHMMP.  

The actions in this BCHMMP may trigger additional monitoring measures in the Long-term 

Migratory Shorebird Survey Program. 

The management of marine pests will be in accordance with Department of Primary Industries 

and Development requirements and therefore has not been included in this BCHMMP. 

The management of leaks or spills of hydrocarbons, chemicals or hypersaline brine will be 

managed under the Mining Act 1978 and Part V of the Environmental Protection Act 1986 and 

therefore has not been included in this BCHMMP. 

 CONDITION REQUIREMENT 

The Ministerial Statement for the Proposal has not yet been issued, therefore this section will be 

completed once the conditions are released. 

 RATIONALE AND APPROACH 

 MANAGEMENT OBJECTIVES 

The management objectives of this BCHMMP are: 

1. Limit the direct disturbance of BCH and Tecticornia spp. shrubland vegetation to that 

specified in the ERD; 

2. Ensure that indirect impacts to BCH from changes to hydrological regimes are minimised;  

3. Ensure that indirect impacts to BCH from sedimentation are minimised during 

construction; and 

4. Quantify any changes in BCH boundaries, cover and composition over time. 

 SURVEY AND STUDY FINDINGS 

Survey Effort 

A number of surveys and studies have been undertaken to for BCH and Tecticornia communities 

within the Proposal study areas, including: 
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¶ A regional intertidal BCH assessment of mangal (mangroves) and algal mat communities 

undertaken by Stantec consisting of a desktop (literature) review, preliminary 

hydrological modelling, and reconnaissance and targeted field surveys; 

¶ Intertidal BCH assessments undertaken by O2 Marine, including a comprehensive desktop 

review of the intertidal BCH in vicinity to the Proposal and two field surveys (March 2018, 

December 2018) to collect information to fill any data gaps identified in the desktop 

review; 

¶ A series of five surveys conducted from March 2018 to March 2019 by O2 Marine to 

characterise, map and describe the functional ecological value and regional significance of 

the subtidal BCH within Local Assessment Unit (LAU) 7; 

¶ A detailed flora and vegetation survey by Phoenix Environmental Sciences (Phoenix), 

including extensive reconnaissance and detailed field surveys to verify and build on 

desktop reviews compiled using existing information of the Project and its surroundings.  

Survey effort included two helicopter reconnaissance surveys (August 2017, September 

2017), a first phase detailed flora survey (May 2018), a second phase detailed flora survey 

(August 2018) and an additional survey of extended survey areas (September 2019).  

These surveys included Tecticornia spp. shrubland vegetation within the vicinity of the 

Proposal.  An additional targeted conservation significant flora survey was conducted in 

March 2020, with the results incorporated into a revised Phoenix (2020a) Flora and 

Vegetation Survey Report.  The survey included a targeted survey for Minuria tridens (P1) 

and unidentified Tecticornia species; and 

¶ Actis Environmental Services conducted a review of the survey effort within samphire 

communitiesȡ ȬSurvey Adequacy of Tecticornia Communities at the Proposed Mardie Salt 

FieldȭȢ 

These survey reports are included in the Proposal Environmental Review Document and 

Response to Submissions document available on the EPA website.  The results of the surveys as 

relevant to this BCHMMP are summarised in the sections below.  

Local Area Assessment Units 

Seven LAUs were established across the O2 Marine Study Area, to provide a regional context for 

characterisation, mapping and assessment of impacts to BCH (Figure 4).  LAUs were determined 

through consideration of the following key factors: 

¶ BCH type, condition, extent and distribution; 

¶ Management boundaries (i.e. Regionally significant mangrove areas); 

¶ Bathymetry; and 

¶ Coastal geomorphology. 

Additional information related to the LAUs is provided in the Mardie Project ERD (Preston 

Consulting, 2020) and the BCH Cumulative Loss Assessment Report (O2 Marine, 2020XX), which 

are ÁÖÁÉÌÁÂÌÅ ÏÎ ÔÈÅ %0!ȭÓ ×ÅÂÓÉÔÅ. 
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Figure 4:  Boundaries of LAUs 
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Intertidal Benthic Communities and Habitat Summary  

Eight broad intertidal BCH classes were identified and mapped within the Study Area, as shown 

in Figure 5 and detailed in Table 2. 

Table 2:  Description of broad intertidal BCH classes mapped within the Study A rea. 

Habitat Class Example Image 

Algal Mat  

Algal mats are typically green to grey or black, and either 
contiguous or fragmented.  11 species were identified 
with filamentous cyanobacteria Microcoleus sp. and 
Lyngbya sp. the dominant species.  

Algal mat communities extend over 3,400 ha and 
comprise 10% of the total mapped intertidal BCH area. 
They predominantly occur in two major communities 
within the central and northern sections of the Study 
Area.  They occur within a relatively nominal elevation of 
1.1 ɀ 1.3 m AHD which is lower than the adjacent seaward 
BCH where they form vast shallow lakes at high tides 
(>1.2m). 

 

Foreshore Mudflat/Tidal Creek  

A variety of benthic habitat types from flat fine to coarse 
sands, flat mud, sparse to high macroalgae, and low to 
moderate seagrasses were identified occurring within 
Foreshore Mudflats/Tidal Creeks. 

Foreshore Mudflats/Tidal Creeks occur over 5,000 ha and 
comprise 14% of the total mapped intertidal BCH area.  
Tidal creeks are typically well established within the 
southern LAUs (Robe River Delta) and become sparser in 
the northern LAUs.  Foreshore mudflats extend over a 
wider area through the central LAUs with subtidal area 
much closer to the coastline in the northern and southern 
LAUs. 

 

CC Mangroves 

CC mangroves comprise the greater structural 
complexity, typically higher seaward mangrove 
associations. Avicennia marina dominate the species with 
Rhizophora stylosa the sub dominant species. 

CC mangrove communities extend over 1,280 ha and 
comprise 4% of the total mapped intertidal BCH area. 
They are very well established within LAU 6, with over 
46% of their total area represented.  CC mangroves occur 
as ribbons along the coastline and fringing tidal creeks, 
with more vast forest occurring within the southern LAU, 
particularly LAU 6 within the boundary of the Robe River 
Delta Mangrove Management Area. 

 






































































