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Executive Summary

Project Title Perdaman Urea Project

Proponent name

Perdaman Chemicals and Fertilisers Pty Ltd.

Assessment No.

2184 (WA) & 2018/8383 (Commonwealth)

Ministerial Statement
No.

1180

Construction &
Operations

Commencement Dates.

Construction is scheduled to commence March 2022.
Operation of the facility is proposed to commence August 2025.

Purpose of the SWMP

This Surface Water Management Plan (SWMP) has been prepared to comply with the
Conditions for the Project implementation set out in the Ministerial Statement (MS) 1180.
Condition 8 and Condition 6-1 of MS 1180 includes the implementation Conditions and
procedures for surface water and groundwater that are addressed within the SWMP.

The SWMP provides a framework which describes how the Project will address, manage,
monitor and mitigate impacts to surface water and receiving waterways during construction,
operation and decommissioning phases of the Project in accordance with the applicable
regulatory requirements, permit obligations and industry best practice as outlined in Section
1 of this document.

This SWMP provides monitoring actions for surface water to demonstrate compliance with
the environmental outcomes included in Condition 8-1 and Condition 6-1 of MS 1180.

Key environmental
factors and objectives

The environmental objective for surface water is associated with the EPAS sbjective for the
factor Hydrological Processes: To maintain the hydrological regimes and quality of
groundwater and surface water so that environmental values are protected.

Condition Clauses

Condition requirements related to MS 1180 for the management of Surface Water have
been detailed in Section 1.3 of this Plan.

Condition environmental Objective 6-1: minimise project attributable impacts on
groundwater quality, flow direction and/or depth to maintain the hydrological regimes and
quality of groundwater and surface water so that environmental values are protected.

Condition environmental Objective 8-1: maintain the hydrological regimes and quality of
surface water so that environmental values are protected.

Key provisions in the
Plan

The SWMPO6s key pr oviSedian2 s SudaceWatenMahagedhentPlan n
Provisions. This Section details the outcome and management-based actions, that will be
applied for the life of the Project.

PCF-PD | 09 May 2022 | Commercial in Confidence




(;. Surface Water Management Plan

Perdaman Urea Project
PERDAMAN
INDUSTRIES

Foreword

This Surface Water Management Plan (SWMP) is a sub-plan of the overarching Project Environmental Management
Plan (PEMP) for the Perdaman Urea Project. An overview of the structure of the PEMP and sub-plans is illustrated in
Figure 0-1-1, with the position of the SWMP highlighted within the overall structure.

This Plan shall be reviewed and updated as necessary throughout the construction, operation and decommissioning
phases of the project. The review process is detailed in Section 15 of the PEMP: Review and Continual Improvement.

Confirmed Surface Water Manage ment Plan
(SWMP) PCF-PD-EN-SWMP

Confirmed Light Management Plan (LMP)
PCF-PD-EN-LMP

Confirmed Greenhouse Gas Management Plan
(GHGMP) PCF-PD-EN-GHGMP

Confirmed Threatened Species Management Plan
(TSMP) PCF-PD-EN-TSMP

Confirmed Fauna Management Plan
(FaMP) PCF-PD-EN-FaMP

Confirmed Flora Management Plan
(FMP) PCF-PD-EC-FMP

Confirmed Cultural Heritage Management Plan
(CHMP) PCF-PD-EN-CHMP

Confirmed Hydrogeological Management Plan
(HGMP)(TBC) PCF-PD-EN-HGMP

Air Quality Management Plan (AQMP)
PCF-PD-EN-AQMP

CF-PD-EN-PEMP

=

Weed Management Plan (WMP)
PCF-PD-EN-WMP

Project Environmental Management Plan (PEMP)

Solid & Liquid Management Plan (SLWMP)
PCF-PD-EN-SLWMP

SCJV Construction Environmental Manage ment Plan
(CEMP) (45826-HSE-PL-G-1005)

Pest Management Plan (PMP)
PCF-PD-EN-PMP

Emergency Response Management Plan (ERMP)
(PCF-PD-EN-ERMP)

Compliance Assessment Plan
(MS 1705 Condition 15)

Figure 0-1-1 Structure of the Project Environmental Management Plan and supporting sub-plans
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Surface Water Management Plan
Perdaman Urea Project

1 Context, Scope &
Rationale

1.1 Proposal Description

Perdaman plans to construct and operate a state-of-the-art urea plant with a production capacity of approximately 2
million tonnes per annum (Mtpa) on the Burrup Peninsula in the Northwest of Australia Figure 1-2 (the Project).

The Project infrastructure including the main production facility (urea plant), administration, maintenance and storage
infrastructure, conveyor and port storage and shiploading facilities are situated within the Burrup Strategic Industrial Area
(Burrup SIA) approximately 8 km from Dampier and 20km north-west of Karratha on the Burrup Peninsula. The Burrup
SIA has established industrial facilities including Yara Pilbara Fertilisers and Nitrates plants and Wo o d s i Riuto &NG

plant. The estateds proxi mity tnwmkegibas idealpooation forsthe ®roject her key

The Burrup SIA is located in close proximity to the Murujuga National Park which covers an area of 4,913ha on the
Burrup Peninsula. The area is considered to host the largest concentration of ancient rock art in the world. As such, the
Project will apply effective management strategies that minimise or abate, actual or potential impacts on the
environment, heritage and cultural values of the region.

The Project involves piping natural gas from the nearby Woodside operated LNG facility to the project site under a long
term commercial off-take agreement. Natural gas is converted to urea and the final granulated product is transported by
conveyor to the Dampier Port by closed conveyor along the East West Service route, where new facilities will include an
enclosed stockpile shed and ship loading facilities.

Proven Urea production technology underpins each of the key stages of this project. The technologies being applied to
the plant are equivalent to the industry best for the specific applications and successfully operate elsewhere in the world.
The processing plant can be broadly considered in four sections, or Blocks, namely:

 Gas Block

1  Product Block

9  Utility Block

1 Infrastructure and Logistics

Each of the Process Blocks is made up of process units or physical sections of the plant. Themajor process sections

are described in Figure 1-1 below.
S ®
sapem TOPSOE hyssenkmupp |-
_:____________————————————————————’—————-I-—cProjecthL

Power

Generation

Air

2GT+2HRSG+ISTG 02 )
Separation

| SYNGAS BLOCK ‘l

I‘ UTILITY BLOCK

Urea
Storage Port Storage 3 «
65,000 T §

{PRODUCTBLOCK |

Ship
Loading
2200 TPH

Figure 1-1 Process Block Diagram
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Site C

Site C is relatively undeveloped with the exception of a few access roads. The site is situated adjacent to the Yara
Ammonia Plant to its east, to the north are steep rocky outcrops and to the south the supra-tidal flat area. Surface water
from the site flows in a southerly direction towards the supra-tidal flat between Hearson Cove and King Bay.

Once developed Site C will include the main process plant and a 75,000-tonne urea storage shed.
Site F

Site F is situated to the south of Site C, on the opposite side of the supra-tidal flat area. It includes Hearson Cove Road
and a significant proportion of previously disturbed area (now rehabilitated). Surface water from this area flows primarily
north into the supra-tidal flat.

This area will be used as laydown for equipment and modules, and for shutdown/ maintenance activities. The east
portion of Site F wildl include the Projectds administr

Causeway
The causeway, which links Sites C and F, extends across the supra-tidal flat area.

The causeway will be built up above the supra-tidal flat area to a road height of approximately 6m AHD with regular
culverts to ensure the structure does not impede natural surface water or tidal flows.

Conveyor
The 3.2km conveyor will transport urea from the storage shed at Site C to the Port loading shed.

From Site C the conveyor will be constructed on relatively undisturbed land, to the west of the existing Water Corp
pipeline corridor. It will extend north, connecting to the existing Burrup East West Services Corridor (EWSC).

The EWSC is a bitumen sealed corridor which already i
extends to the Dampier Bulk Liquids Berth (DBLB) adjac
positioned within this corridor and where possible use existing culverts to avoid roads and other infrastructure. Where the
conveyor crosses Woodsideds Haul Road the road wil!.l be

Surface water in the EWSC will be managed via existing surface water systems for the EWSC infrastructure.

Port Area

The Port Area includes a 75,000-tonne storage shed, covered conveyor and ship loader. The storage shed will be
located within an existing quarry and the shiploader on a wharf which will be constructed by Pilbara Port Authority (PPA).
The Conveyor will be situated on cleared area associated with the new wharf and quarry, and a small section of rocky
ground between these two areas.

To maintain product integrity, it is imperative that urea is kept dry throughout the storage, transfer and loading process.
As such, urea will remain isolated from rainfall and stormwater which will be managed through existing surface water
channels.

1.1.1 Scope and Requirement for the Plan

In accordance with condition 8-2 (MS 1180) this Plan has been provided to the CEO at least six (6) months prior to
Ground Disturbing Activities as a revised version of the Surface Water Management Plan, Perdaman Urea Project
Burrup Peninsula, Western Australia (Version PCF 1, 24 January 2021) which has been prepared in consultation with the
Murujuga Aboriginal Corporation and meets the requirements of condition 8-2.

This Confirmed Surface Water Management Plan (SWMP) applies to all Project sites during the construction, operation
and decommissioning phases. This includes, but is not limited to, works at Site C, Site F, the causeway, the conveyor
corridor, Port side storage, product transfer and ship loading areas. A short description of these areas is provided in
Section 1.1 above.

This SWMP has been preparedt o0 meet t he r equi r mstrectiohsson lwow to prapare EnRirArimentaf

Protection Act 1986 Part | V H2021). in accondanceé with miNistenial goaditienn(MS P11 an o

1180) 8-2 this Plan shall demonstrate it has met the requirements detailed within conditions 8-2 (1) through to 8-2 (7).
Specifically, the SWMP applies to:

1 Design considerations for controls based on rainfall statistics and site conditions including geology,
gradient and ground cover;
All ground disturbing activities associated with site establishment;
All earthworks and cut and fill activities including batter formation and stabilisation;
All surface water systems including cut-off drains, table drains, swale drains and sediment basins;
Establishment and use of internal access tracks;

=A =4 =4 4
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1 Establishment and operation of site facilities including administration, maintenance, servicing and
laydown;

Establishment and operation of temporary concrete batching plants;

All sediment control measures including silt fences, rock checks, baffles and sediment basins;
Stockpiles and soil management;

All erosion control measures;

All pollution control measures;

All stormwater and wastewater management measures;

Culverts at the causeway;

Outlet discharge structures; and

=A =4 =4 =4 4 -4 4 -8 -

Site rehabilitation activities.

This document applies to all phases of the Project including but not limited to, Planning, Design, Construction,
Commissioning and Operations.

This document will be periodically updated as new approvals are received and compliance requirements are determined.
This document will be updated following construction to apply to updated operational aspects of the Project.

The scope of this SWMP does not include the construction of port facilities such as the jetty or infill of the coastal area for
the provision of a wharf. These Works are to be managed by the Pilbara Port Authority (PPA) and are subject to
separate approvals. The area in which the conveyor, shiploader and storage shed will be constructed is a highly
disturbed area.

This Surface Water Management Plan (SWMP) provides the environmental management requirements for the diversion,
collection, conveyance, treatment, recycling and discharge of surface water. It includes a series of specific management
strategies that will be applied across the construction, operation and decommissioning phases of the project to avoid and
mitigate impacts.

The main potential surface water impacts on the Project include surface water management within the Project footprint,
diversion of surface water run-off around the site and the disposal of effluent and process waters from the production,
transport and storage facilities. The primary strategies that will be implemented to address these impacts include
treatment systems, surface water storage and discharge infrastructure. Where practicable, treated process water and

effluent, and the sitebds clean stor mwater wi || be reused

treated to a satisfactory standard will be removed off site and disposed of at a suitable waste facility.

A suite of performance criteria and related response actions, management strategies and monitoring programs will be
implemented throughout the construction and operational phases of the project to minimise or abate these impacts.
These in conjunction with the conditions in MS 1180 are the provisions with which this SWMP has been written to comply
and that will be adhered to across all Project sites under the control of Perdaman.

1.1.2 Responsibility
The responsibility for surface water management sits primarily with Perdaman, which will ensure appropriate inductions,

training and communication of this Plan is provided to all Project Personnel.

It is the responsibility of all Project Personnel to understand their scope of works and how surface water
management applies to their activities.

It is the responsibility of the proponent (Perdaman) to ensure that this Surface Water Management Plan satisfies the
requirements of condition 8-2 of MS 1180 at least 6 months prior to ground disturbing activities, which cannot commence
until the CEO (of the EPA) confirms in writing this Plan satisfies these requirements (condition 8-2).

The proponent shall implement the most recent version of the Confirmed Surface Water Management Plan until the CEO
(of the EPA) has confirmed by notice in writing that the proponent has demonstrated that the objective detailed in
Condition 8-1 of MS 1180 has been met.

Section 1.3 of this Plan outlines requirements for the implementation of the Project as provided by the Minister for the
Environment in the Ministerial Statement (1180).

1.1.3 Legislative Framework

Perdaman has sought approvals for the Perdaman Urea Project under both State and Commonwealth legislative
frameworks. The two main legislative Acts that relate to this Project and provide the overall framework for environmental
management for the Project are as follows:

1 Environment Protection and Biodiversity Conservation Act, 1999 - Commonwealth
1  Environmental Protection Act 1986 - State
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The Perdaman Urea Project was referred to the Environmental Protection Authority (EPA) under the Environmental
Protection Act 1986 in accordance with Section 38 Part IV. Pursuant to section 45 of the EP Act, it has been agreed that
this proposal may be implemented under the Conditions of Ministerial Statement 1180, as of the 24th of January 2022.

The Australian Government ds k e y Eervinommental nPnotectionadnd Bioeligeisisyl at i on
Conservation Act 1999 (EPBC Act). The EPBC Act protects and manages matters of national environmental significance
(MNES) which include nationally and internationally important flora, fauna, ecological communities, and heritage places.

The EP Act provides for "the prevention, control and abatement of pollution and environmental harm, for the
conservation, preservation, protection, enhancement and management of the environment and for matters incidental to
or connected with the foregoing".

The Project was also referred to the Commonwealth Department of Agriculture, Water and the Environment (DAWE)

(formerly the Department of the Environment and Energy) under the EPBC Act on the 21%t of December 2018
(Reference: 2018/8383) through the s.87 accreditation provisions. The Commonwealth DAWE determined on 28th
March2019 t hat the Proposed Action was a fAControlled Actiono
2018/8383 considered the relevant controlling provisions to be National Heritage Places, Listed Threatened Species and
Communities; Listed Migratory Species and Commonwealth Marine Species

Additional legislation relevant to surface water management on the Project includes, but is not limited to:

Environmental Protection Act 1986

Environment Protection and Biodiversity Conservation Act 1999 (Cwth)

Rights in Water and Irrigation Act 1986

Soil and Land Conservation Act 1945

Waterways Conservation Act 1976

Dangerous Goods Safety (Storage and Handling of Non-explosives) Regulations 2007
Environmental Protection (Concrete Batching and Cement Product Manufacturing) Regulations 2004
Environmental Protection (Unauthorised Discharge) Regulations 2004

1 Planning and Development (Local Planning Schemes) Regulations 2015

=A =4 =4 -4 -4 -8 -

In addition to the above legislation, this SWMP will be developed and regularly reviewed to comply with the commitments
and legal obligations arising from the P r o j erwitodnmental approvals process. The review and revision process is to
be done in consultation with the Murujuga Aboriginal Corporation.
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1.2 Key Environmental Factors

The EPA identified the Key environmental factors for the Project as including Flora & Vegetation, Terrestrial Fauna,
Inland Waters, Air Quality, Greenhouse Gas Emissions, Coastal Processes, Social Surroundings and Marine
Environmental Quality. This Plan addresses the Inland Waters key environmental factor.

Perdaman has identified six environmental factors that specifically link with surface water values on the Project. This
Plan has been developed to meet the objectives of the E P A &rsvironmental factors as outlined in Table 1-1. The
relevance of these environmental factors to the Project is presented in Table 1-3.

Table 1-1 Key Environmental Factor & Objective (EPA)

Key Environmental Objective
Factor
Inland Waters To maintain the hydrological regimes and quality of groundwater and surface water

so that environmental values are protected.

Flora and Vegetation ifiTo protect flora and vegetation so

integrityaremai nt ai ned. 0

Terrestrial Fauna iTo protect terrestrial fauna so tha

are maintained. 0

Coastal Processes AiTo maintain geophysical processes t
environmental valuesoft he coast are protected. o

Marine Environmental iTo maintain the quality of water, s

Quality values are protected. o

Marine Fauna ATo protect marine fauna so t hiatdgrityhareo

mai nt ained. 0

Table 1-3 provides an overview of the Inland waters factor and potential impacts to these values during implementation
of the Project, particularly the construction phase. Section 1.2 of this SWMP further describe the environmental values
and potential impacts to surface waters during the Perdaman Project. Section 1.2.1 summarises the surface water
values and existing surface water environment that may be impacted by Project activities.

1.2.1 Inland Water Values and Existing Environment

The Project area (shown in Figure 1-2) extends east-west approximately 3.4km covering about 105 hectares. The
Project Development Envelope can be separated into five key areas, being including Sites C & F, the causeway,
conveyor and Port storage and loading facilities. Each area has specific surface water issues associated with its location
or proposed activities as summarised in Table 1-3.

Maintaining compliance with the EPA factor objective for Inland Waters (see Section 1.4) requires competency in the
understanding of the hydrogeological features relevant to each site within the development envelope of the Project, as
well as the regional hydrogeological context of the Burrup Peninsula. This will include knowledge of site-specific
characteristics as well as the hydrology, elevation, slope, groundwater and site rainfall characteristics including additional
geotechnical information and consideration of the potential presence of acid sulfate soils.

1.2.1.1 Hydrology

Regional hydrological mapping shows a number of watercourses flowing into King Bay to the east of Sites C and F.
These ephemeral streams only flow occasionally, typically as a result of major rainfall events between December and
April.

Although no ephemeral creeks are noted to pass through the Site C area, there are a number that are positioned to the
north of this area, which may produce run-off into the Site C area during high rainfall events. Two surface water pools
have been noted that are positioned around 900 m to the north and 1.3 km to the northwest of the Site C area,
respectively (Coffey, 2022b). The closest permanent surface water bodies to the proposed site areas are features of the
marine environment, namely King Bay, located around 700 m east of the site at its closest point and Hearson Cove,
(Indian Ocean) located 2 km west of the site (Coffey, 2022b).

On Site C, stormwater runoff is reported to flow primarily from the north, where willow bedrock hinders infiltration, runoff
is typically conveyed in small flows, potentially resulting in small alluvial deposits at the base of the slopes.

During significantly high tide (spring tide) events, supratidal waters are known to extend from the western part of the
peninsula from King Bay over to the eastern coastal area and discharge into Hearson Cove.

Hydrology of the Project location is shown in Figure 1-3.
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1.2.1.2 Site Rainfall Characteristics

The average rainfall in the Burrup region is 259.9mm per annum. The wettest months of the year are January, February
and March averaging 47.7mm, 75.4mm and 47.3mm respectively (see Table 1-2). The most extreme rainfall events are
a consequence of the tropical cyclones which generate between 25% and 34% of the annual rainfall near the Pilbara
coast.

Cold fronts moving east across the southern section of Western Australia can reach as far north as the Pilbara resulting
in light winter rains in May and June.

Rainfall is expected to directly infiltrate through the soils to recharge groundwater, evaporate at the surface or be
consumed by vegetation in the root zone. Overland flow will occur during wet periods with the mudflats draining
westward into King Bay. During heavy rains and extreme spring tides, the tidal mudflats between Sites C and F are
subject to flooding and inundation (Coffey, 2022b).

Table 1-2 Rainfall statistics for Karratha Aero (Source: Bureau of Meteorology, 2021).

Mean 47.6 78.7 46.7 17.6 28.5 34.6 14.3 4.0 1.2 0.4 1.3 15.0
Median 20.6 44.6 314 6.3 13.0 12.4 3.4 0.1 0.0 0.0 0.0 0.6
Highest

Daily 2124 210.6 190.8 107.0 107.4 209.4 66.6 28.2 154 6.0 37.8 112.8

1.2.1.3 Hydrogeology & Groundwater Quality

The main aquifer in the area is the Pilbara Fractured Rock Aquifer consisting of Precambrian granite greenstone terrain
overlain by superficial sediments in river valleys. These fractured aquifers are usually of low permeability with limited
storage with yields controlled by the position, extent and size of fracturing. Superficial sediments may act as perched
aquifer bodies where geological conditions allow this.

Superficial groundwater beneath the Site is present within an unconfined clay, sandy clay or sandy gravel aquifer. Based
on typical lithology/hydraulic conductivity estimates (Kruseman and de Riffer, 1991) the estimated groundwater velocity
within the superficial aquifer beneath the Site is likely to be approximately 0.01 to 5 m/day (clay to sandy gravel).
Groundwater velocity within the Gidley Granophyre will vary greatly dependent on the extent of fracturing, which will
provide preferential flow paths and more rapid groundwater flow. Flow velocity may vary from almost O to 103 m/day
(Coffey, 2022b).

Historical groundwater data is sparse for the area; however, several geotechnical investigations have been carried out
on behalf of Perdaman and during the EIA process. The most recent of which were the baseline studies carried out in
January to March 2022 by Tetra Tech (Coffey, 2022b).

The 140436-0000-4GER-0001 i Geotechnical Desktop Study conducted for the project by SNC-Lavalin (2019), reported
that the water quality within the mudflat region located in Site F was significantly saline which is typical given the
intertidal nature of the supra-tidal flat, at salinity levels ranging from 76,000 to 78,000 pg/cm. Previous studies have
confirmed groundwater quality to be hypersaline with TDS concentrations greater than seawater, (40,000-50,000 mg/L)
which is thought typical of supratidal environments that are subject to greater evaporation rates, (HLA Envirosciences,
1999).

Coffey noted (2022b) elevated levels of nutrients in both groundwater and surface water at locations that were mainly in
proximity to the Yara Pilbara Nitrate (YPN) Plant in the eastern section of Site C, within the causeway area between Site
C and Site F and in the central and western area of Site F where it is understood that a former laydown area existed. In
groundwater, there were exceedances relative to adopted criteria for Ammonia, TN and TP. The source of TN is thought
to be from both organic and inorganic sources (faecal matter and nitrogen-based fertilisers) with TP likely to be mineral
based and leached from soil and rocks.

Hydrocarbons were detected in groundwater at BH22 (Site C) and BH31 (Site F). When sampling BH22 it was noted that
the sample was black in colour with a significant organic odour. Total Recoverable Hydrocarbons (TRH) was recorded at
0.22 mg/L however this was below adopted assessment criteria. The exact source of this contamination is unknown, but
it is likely to emanate from the adjacent YPN plant located immediately to the east. BH31 showed a significant
concentration of fuel oil or diesel oil hydrocarbons (11.6 mg/L) exceeding the relevant assessment criteria by a factor of
13. Again, the source is unknown however, as this site is located adjacent to Hearson Cove Road the contamination may
represent a localised vehicle oil spill.

Heavy metals were detected in most groundwater samples across the site but were mainly below assessment criteria.
The exceptions were Copper, Iron, Manganese and Zinc, which exceeded both ANZECC 2000 and DoH NPUG (2014)
criteria in BH12, BH22, BH31, MW01 and MWO06. The source of this contamination is unknown but is likely to be
consistent with regional groundwater quality.
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PFOS was detected by Coffey (2022b) in all samples except MW02, MW03 and MWO07-2 and exceeded the interim 99%
marine species criteria within two samples (BH22 and BH31) exceeding interim 95% marine species criteria. Again, the
source of PFAS and PFOS is thought to be the YPN plant located upgradient of the site to the east.

The pH (field) in groundwater across the Site ranged from 5.91 pH units in MWO5 to 7.78 pH units in MW10 suggesting
that groundwater has a relatively neutral pH across the site with no current acidification.

Groundwater levels are noted to be particularly shallow within the supratidal areas and are noted to be expressed as
surface waters during periods of high rainfall. Groundwater levels are also noted to be particularly affected by tidal
variation in this area and this is very likely to affect groundwater flow direction with groundwater flow likely to be reversed
during periods of high tide (Coffey, 2022b). Historical investigations undertaken for Site C by Soil and Rock Engineering
in 1999 found that groundwater levels ranged from 0.7 to 2.8m below ground surface. The shallowest reading of 0.7m
was located within the supra-tidal flat area. The most recent baseline investigations carried out by Tetra Tech Coffey
(2022b), recorded static water levels (SWLs) ranging from 0.41 mBTOC (MWO09) to 21.61 mBTOC (MWO04) (refer to
Appendix E for monitoring well locations).

During the Coffey (2022b) baseline groundwater monitoring, the following physiochemical parameters were recorded for
site groundwater conditions.

1 Reduction (redox) potential (Eh) measurements were seen to range from -68.6 mV to -169.2 mV within
wells that were primarily screened within the granophyre bedrock showing predominantly reducing

conditions.
T Electrical conductivity ranged from 5, 206 hype&dlicem t o 1
conditions.
1 Field pH measurements ranged from pH 6.56 to pH 7.76 indicating circum-neutral groundwater
conditions.
The potential i mpact on groundwater as a conseacnuannansintef t he

groundwater from the stormwater sump on Site F and unsealed areas across the site. Should groundwater be
contaminated, there is also the potential to contaminate the supra-tidal flat through seepage.

1.2.1.4 Surface Water Quality

Based on the gauging information collected during the baseline hydrogeological assessment by Coffey (2022b),
groundwater levels are very close to surface within the supratidal areas and with surface waters in this area likely to be a
surface expression of groundwater during high rainfall events and high tides.

In surface waters, only Total Phosphorus (TP) and Total Nitrogen (TN) exceeded adopted criteria at 0.02 mg/L and 0.25
mg/L respectively. The source of nitrogen is thought to be organic in nature with phosphorous naturally occurring from
soils in the supratidal area.

Concentrations of CoPCé6s i n sur f a-detctoradow kbosmtarymitsofseportingie r epor
all samples with the following exceptions:
1 Total Nitrogen was reported at concentrations of 2.8 mg/L and 1 mg/L respectively, with both reports
exceeding the adopted assessment criteria of 0.25 mg/L
1 Total Phosphorus was reported at concentrations of 0.22 mg/L and 0.07 mg/L respectively, with both
reports exceeding the adopted assessment criteria of 0.02 mg/L.

Concentrations of PFAS compounds in surface water samples were reported as non-detect or below laboratory limits of
reporting with the following exceptions.

1 SW4. PFBS was reported at a concentration of 0.002 ug/L
SW4 and SW5. PFBA was reported at concentrations of 0.123 ug/L and 0.0165 ug/L respectively
SW4 and SW5. PFPeA was reported at concentrations of 0.698 ug/L and 0.0765 ug/L respectively
SW4 and SW5. PFHxA was reported at concentrations of 0.0586 ug/L and 0.0611 ug/L respectively
SW4 and SW5. PFHpA was reported at concentrations of 0.018 ug/L and 0.0178 ug/L respectively
1 SW4 and SW5. PFOA was reported at concentrations of 0.0017 ug/L and 0.0029 ug/L respectively

=A =4 =4 =4

PFAS was detected in surface waters in the supratidal zone in the eastern section of Site C downgradient of the Yara
fertiliser plant, which is thought to be the source of these detections however, there were no exceedances relative to
adopted criteria.

Sources of nutrients and PFAS in groundwater and surface water are thought to emanate from the YPN plant located
upgradient to the east of the site with hydrocarbon contamination noted to be very localised in nature within the
granophyre bedrock only. This would suggest that the actual Perdaman site itself does not pose a significant risk to
environmental values of the surrounding area including groundwater and surface water. In particular it should be noted
that where TRH was identified in groundwater (BH22 and BH31) the wells were noted to be particularly low yielding. As a
result of this and the likely localised nature of the contamination, this is unlikely to pose a risk to both surrounding
groundwater and the wider environment. The low permeability of the granophyre bedrock with the absence of obvious
fracturing in this area will result in significant retardation of this localised contamination, which is likely to mean that
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contamination will have likely degraded prior to impacting any significant receptor (i.e. superficial deposits or surface
waters).

Furthermore, it should be noted that the low yielding nature of the granophyre bedrock limits its viability for use with only
small amounts of water available in areas where factures and weathering are prevalent. The salinity of groundwater
within the superficial aquifer also limits its environmental value and suitability for a variety of uses other than industrial
and marine ecosystems. Therefore, the limited contamination identified within groundwater on site is considered to pose
a low risk to the surrounding area and environmental values (Coffey, 2022b).

1.2.1.5 Acid Sulfate Soils

Acid Sulfate Soils (ASS) are naturally occurring soils, sediments and peats that contain iron sulfides, predominantly in the
form of pyrite materials. These soils are commonly found in low lying land bordering the coast, in estuarine and saline
wetlands, and in freshwater groundwater dependent wetlands throughout Western Australia.

In an anoxic state, these materials remain benign, and do not pose a significant risk to human health or the environment.
However, the disturbance of ASS within the Project area and its exposure to oxygen, has the potential to cause significant
environmental and economic impacts including fish kills and loss of biodiversity in waterways, contamination of
groundwater by acid, arsenic, heavy metals and other contaminants and corrosion of concrete and steel infrastructure by
acidic soil and water.

There is a reported potential presence of ASS within the southern section of Site C and within the supra-tidal flat area,
associated with the causeway. The potential ASS is categorised as Class 1 with a high to moderate risk of ASS occurring
within 3m of the natural soil surface. Due to the historical disturbance of soil and rock for a laydown area in Site F, there
is minor potential for ASS to exist or develop in that area.

Tetra Tech Coffey carried out a Detailed Site Assessment for ASS (Coffey, 2022a) in accordance with the requirements
of the Department of Water and Environmental Regulation (DWER) guideline Identification and Investigation of Acid
Sulfate Soils and Acidic Landscapes (DER 2015) in January 2022, as required by Condition 7-1 of the Ministerial
Statement (1180). The assessment noted, no actual acidity exists in the form of S-TAA indicating that there is no soluble
and exchangeable acidity within the soil profile. Potential acidity is present at the Site, due to 99% of soil samples
displaying soil pHFOX values greater than pH 6.0 with equivalent %S content between 0.032-0.341 %S. No samples
recorded a pHF to pHFOX change or delta greater than 3.0 which amplifies potential acidity issues for the Site (Coffey,
2022a).

The Coffey Report (2022a) stated that groundwater chemistry in the area generally indicated a hydrogeological system
that has a low vulnerability to acidification in its undisturbed state. ASS indicators that suggest minimal influence from
historical acidification and a relatively low vulnerability to acidification include groundwater pH values within a neutral
range across the site, low acidity values at most locations i.e. <40 mg/L, and high to very high alkalinity indicating some
inherent buffering capacity is naturally present.

Dissolved aluminium is a key indicator of historical oxidation of sulfide minerals (i.e., pyrites) and was not detected in
groundwater wells except at BH22 and MW10 with concentrations of 0.05 mg/L and 0.02 mg/L respectively. These minor
detections are below ASS criteria. The chloride: sulfate ratios complied with DER acidification guidelines across the site
indicating a groundwater system that has not been affected by oxidation of sulfides (Coffey, 2022a).

In the event that unexpected acid sulfate soils are disturbed during the implementation of the Project, the proponent shall
treat and manage acid sulfate soils in accordance with the requirements of the Department of Water and Environmental
Regulation (DWER) guideline Identification and Investigation of Acid Sulfate Soils and Acidic Landscapes (DER 2015),
as per Condition 7-2 of the Ministerial Statement (1180). Treatment and management measures for potential acid sulfate
soils have been provided in Table 2-2, in case of unexpected disturbances, to satisfy Condition 8-2(2) of MS 1180.
These measures have been provided in accordance with the DWER guidelines: Identification and investigation of acid
sulfate soils and acidic landscapes, and Treatment and management of soil and water in acid sulfate soil landscapes.

Dewatering may cause disturbances to ASS on site and thus Condition 6-2 of MS 1180 requires the Proponent to
develop a hydrogeological management plan in the case that dewatering is required. Results of supplementary detailed
hydrogeological studies informed that dewatering will not be required for the Project (Coffey 2022b), and thus a
Hydrogeological Management Plan will not be developed. Justification for excluding dewatering and associated ASS
management actions in this Plan is provided in Attachment J, and the hydrogeological report is provided in Attachment
I

The location of potential acid sulfate soils that may be disturbed during the Project is shown in Figure 1-7 below.

PCF-PD | 09 May 2022 | Commercial in Confidence 9



¢

PERDAMAN

INDU

WAL LD

AT R DR oA YO,
MATE AL DU RS COANEC TER,
WTG R et 6 CoMEC TEN,
MATG R Du S CoMEC TEN,
WG R D S COMNEC ol
TG R SUR A Lo TR,

Lllrrbetnnnn

FLATIYWS
INERTIbAL B
SALI CRaTal A
LN

PRl RVELoeas T awmsLond

AT RCOuRSs , Ml i, Ol
wAlERLOURES , MADGTRENR, Mool
WAICAuRES , uE IVER, AOWNREML
MATSACOUREE , sDud Svih, MeRbeda
ATEACOURES , MR TR, MOnREn i
sl ACuRis, MR IVER, MERROCAL

mDORADWE | sovtiedal
DR DA, Ml
MAOORADNSE . vOELt el
MAORRIDVEE . Flkian L
MG A, wosteimial
MALNG Flkam, iscdan b

MRILm SO TOMO CORATAL FLAT (hYEOR) (WSai-120)

£ila. o’
on

Surface Water Management

LOCALITY MaP (NTS)

baal e

19

C. MRONCT TITLE
CODEDOMATS BVATEN. 554 108 WA 20nF W SCALS -
PROONCTION. TRANINIENS MERCETIN
R — . 2 1,000 SM “ FERDAMAN LBSA MO0E0T
PRSI St A I - PE -
PALAE MORTHING . 1N, D00 008, Seen A J DRAMING TITLE
CIAREL MERIZIAA: L17.0e
KLA TACTIR. B ATTAOMENT T
LATITECN OF DEISIN. §.00ee DR § A VDRI 06
I eTee

OMECHSD | 5. FREMOM-BLoWM ar132en FIG oW
S — v o —

Figure 1-3 Hydrology Map of the Project Location
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Figure 1-4 Geology and Soils of the Project Location
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1.2.1.6 Elevation & Slope

Site C

Site C slopes from approximately 28m AHD in the north-west to 2m AHD at its lowest point on the southern boundary. As
shown in Attachment A - Project Surface water Schematic and Plot Plan, the battery limits of the Project will avoid
the steeper and higher areas in the north-west.

During the earthworks phase, the majority of the Site C which will contain the urea production plant and storageshed will be
cut and filled to a level of approximately 6m AHD. The north-east sector which includes the desalination and
demineralisation plants will be tiered at approximately 10m AHD.

The catchment area to the north of the site drains towards the southern boundary and an ephemeral creek lineon the west
portion of the site.

Initial earthworks will include a surface water diversion system to redirect natural runoff around the Project siteand into the
supra-tidal flat area.

Site F

Site F slopes generally from south to north from approximately 12m to 28m AHD along the southern boundary, down to
approximately 6m and 10 m AHD respectively at the northern boundary, adjacent to the supra-tidal flat area.

Where possible permanent infrastructure and laydown areas will avoid the higher, steeper areas along the southern
boundary.

Causeway

The supra-tidal flat area slopes from about 4m AHD at its lowest point. The causeway will be a formation builtup to
approximately 6m AHD as it extends across the supra-tidal flat area and is then graded to join at the finished levels of
Sites C and F.

Conveyor

The eastern segment of the conveyor route starts at approximately 8m AHD at the southern transfer station, up to 18m
AHD as it extends north, then back down to approximately 8m AHD at the northern transfer station.At this point it is routed
through an existing culvert under Burrup Road where it follows the EWSC which risesfrom 8m up to approximately 62m
AHD at its highest point.

The conveyor will follow the EWSC which drops down to approximately 21m AHD where it borders the southernsection of
the existing quarry which will containthe Pr o j e c tstorage $hedr t

Port Area

The floor level of the Port storage shed located in the existing quarry will be built up from natural ground level of
approximately 5m AHD up to approximately 10m AHD.

The ship loader will be constructed on the wharf which will be built by PPA.

1.2.2 Potential Impacts

Potential Impacts have been summarised in Table 1-3.

The Project is located on the Burrup Peninsula directly adjacent to the Murujuga National Park and within the Pilbara
bioregion of the Interim Biogeographical Regionalisation for Australia (IBRA) classification and the Roebourne IBRA sub-
region, of which only 3.45% is currently reserved for conservation.

The EPA (EPA Report 1705, 2021) considers that the likely residual impacts of the Project on inland waters are:

1 impacts to surface water quality from stormwater run-off and project infrastructure, which is unlikely to be
material.

1 impacts to groundwater from potential abstraction and saline wastewater discharge to the Water
Cor por at i-dseroéBsine Retdrnt Line (MUBRL), which is likely to be consistent with the EPA
objective for inland waters, provided appropriate management measures are implemented.

1 potential impacts to surface water and groundwater from the disturbance of acid sulfate soils, which is
likely to be consistent with the EPA objective for inland waters, provided appropriate management
measures are implemented.

The Proposals location within a coastal area supports a distinct correlation between the surface waters and groundwater
environment. The main aquifer bodies (refer to Section 1.2.1.3 above) is overlain with supratidal deposits and both are
considered to be unconfined in nature and in hydraulic connection with groundwater discharge within the intertidal zone
(Coffey, 2022b). Previous studies have supported this with confirmed groundwater quality to be hypersaline with TDS
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concentrations greater that seawater (HLA Envirosciences, 1999). Groundwater levels are noted to be particularly
shallow within the supratidal areas and are noted to be expressed as surface waters during periods of high rainfall.

Groundwater levels are also noted to be particularly affected by tidal variation in this area and this is very likely to affect
groundwater flow direction with groundwater flow likely to be reversed during periods of high tide (Coffey, 2022b).

Due to this distinct correlation between groundwater and surface water and in consideration of the EPA Environmental
Factor f or fidroordweatedand/®arface wated impacts are considered and addressed through this SWMP.

Table 1-3 Environmental Impacts to Inland Waters by Project Activities.

Key Environmental Factor 7 Inland Waters

ATo maintain the hydrological regimes and quality of g

protected. 0o

Project Activities
Impacting Surface Surface Water, Groundwater & Potential Impact
Waters & Associated Values P
Groundwater
Flora & Vegetation A Fresh water quality maintaining A Short and long-term alteration of surface
Factor, Terrestrial Fauna health of surrounding drainage and water flow pathways, including
Factor 7 ecosystems and supporting surface, ground and tidal water flow to
Clearing, grubbing, fauna which utilise these ’ supratidal vegetation.
excavations, cut & fill) ecosystems. A Elevated levels of suspended solids or
Natural drainage channels and contaminants in surface water runoff
temporary watercourses affecting the health of surrounding vegetation
supporting local vegetation and and associated fauna habitat, foraging and
habitat values for conservation food sources.
significant fauna. A Changes to topsoil and subsoil chemistry
Natural microbial presence, may hinder rehabilitation survival rates.
cornposnmn, and distribution in A Increased turbidity of surface waters.
soil layers. . . . . .
y ) . A Low risk (however still some risk) of exposing
Natura_l topson_ chemlstfy and ASS during works within Site F, including
formation of soil horizons. potential heave and expulsion of pore water
Natural species richness and and stockpiling ASS material.
composition of seeds within A ASS exposure has potential to cause
topsoil/subsoil. significant environmental and economic
impacts including fish kills and loss of
biodiversity in waterways.

A ASS exposure may cause contamination of
groundwater by mobilisation of acids,
arsenic, heavy metals and other
contaminants and corrosion of concrete and
steel infrastructure by acidic soil and water.

Flora & Vegetation Natural drainage channels and A Increase in erosion rates.
Factori temporary watercourses A Increased turbidity of surface waters.
Loss & clearing of native supporting local vegetation and A Changes to groundwater levels due to the
vegetation habitat values for conservation e . .
9 P removal of riparian vegetation, potentially
significant fauna. . ; ) .
. impacting hydrological and hydrogeological
Natural ” chferrrstry " ba“(_il functions and processes.
composition of topsoil/subsoi a . . .
from leaf litter and natural 4 Chanhg_ez @ }tjozs.ﬂl t_and su_bsclnl tchemlstry
SRS of decomposed may hinder rehabilitation survival rates.
organic matter.
Flora & Vegetation Natural drainage channels and A Stormwater may be contaminated by fuels,
Factor, Terrestrial Fauna temporary watercourses concrete or other potentially hazardous
Factor i supporting local vegetation and chemicals.
Construction of access habitat values for conservation A Contaminated stormwater run-off may enter
tracks, laydown and significant fauna. the environment.
hardstand areas A Increased erosion around constructed areas;
Infrastructure especially during major storms where run-off
construction is turbulent and concentrated.

A Inadequately designed access tracks may
inhibit natural surface water flows or increase
erosion rates.
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Project Activities
Impacting Surface
Waters &
Groundwater

Surface Water, Groundwater &

Associated Values

Potential Impact

Though considered unlikely, due to design
adopted, construction of access tracks
(including the causeway and activities in
lower elevations and intertidal areas) may
instigate the disturbance of acid sulfate soils.

Elevated levels of suspended solids or
contaminants in surface water runoff
affecting the health of surrounding vegetation
and associated fauna habitat, foraging and
food sources.

A decrease in infiltration from rainfall and
surface to groundwater.

Coastal Process Factor, | A Conservation significant marine Impacts to tidal water flow movements within
Fauna Factors - birds and waders that utilise the the King Bay / Hearson Cove supratidal to
Construction of the samphire shrublands / intertidal flat area, restricting rewetting and
Causeway supratidal flat habitats, drying regimes and potential drying out and
including (but not limited to): oxidation of ASS.
A Curlew Sandpiper Erosion from tidal flows (after disturbance of
A Red Knot the area) may cause sediment deposition,
’ impacting intertidal and supratidal vegetation
'f‘ Lesse.r Sand quver and benthic communities, including the King
A Bar-tailed Godwit Bay mangrove community.
A Australian Fairy Tern Increased turbidity of surface waters
A Great Knot surrounding the causeway.
A Eastern Curlew Causeway construction exhibits risk of ASS
A i q disturbance, impacting marine water quality
A NI 5 mfangrove community. and samphire habitat for conservation
A {\Iatural drainage chatnnels and significant marine birds and waders.
emporary watercourses . . L
supporting local vegetation and :Dc\)l\tle?ttiﬁl cr;l%n%esinto rtld?rlnflowsnd(rest:lcr'glt?g}
habitat values for conservation de /€ gta d r):j ? egf Azssa potentia
significant fauna. rying out and oxidation o :
Stockpiling imported raw| A Natural microbial presence, Run-off from stockpiles may cause
materials, and local composition and distribution in sedimentation and deposition of
topsoil and subsoils soil layers. foreign/introduced/contaminated material into
during construction. A Natural topsoil chemistry and the environment (particularly ASS stockpiles)
formation of soil horizons. Elevated levels of suspended solids or
A Natural species richness and contaminants in surface water runoff
composition of seeds within affecting the health of surrounding vegetation
topsoil. and associated fauna habitat, foraging and
food sources.
Changes to topsoil and subsoil chemistry
may hinder rehabilitation survival rates.
Increased turbidity of surface waters.
Coastal Processes and | A King Bay mangrove community. Potential for spills or leaks to contaminate the
Inland Waters Factors T A Fresh water quality maintaining surrounding surface water values within and
Storage and handling of health of surrounding surrounding the site.
chemicals, hazardous ecosystems and associated Potential for spills or leaks to contaminate
materials and fauna, including conservation surrounding soils and impact natural
wastewater during significant marine birds and chemistry.
construction of the waders that utilise the samphire Pollution Impacts to the supratidal zones
causeway and / or other shrublands /  supratidal  flat (Hearson Cove and King Bay) during the
areas onsite. habitats, including (but not construction of the proposed causeway
) limited to): between sites F and C.
A Curlew Sandpiper Potential impacts to the mangrove
A Red Knot communities at King Bay where spills and

contaminants are delivered to the supratidal
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Project Activities
Impacting Surface

Surface Water, Groundwater &

Potential Impact

Waters & Associated Values
Groundwater

A Lesser Sand Plover to intertidal areas

A Bar-tailed Godwit Changes to topsoil and subsoil chemistry

A Australian Fairy Tern may hinder rehabilitation survival rates.

A Great Knot

A Eastern Curlew

Coastal Processes and | A Fresh water quality maintaining Stormwater or wastewater run-off from the
Inland Waters Factors i health of surrounding concrete batching site have the potential to
Construction and ecosystems and supporting contaminate the surrounding surface water
operation of the concrete fauna which utilise these environment.
batching plant ecosystems. Sediment laden/alkaline water entering
surrounding stormwater / drainage onsite
and exiting site
Alkaline washout impacting soil chemistry/
groundwater and  associated  nearby
receptors
Fines and penalties associated with
Schedule 1 substances being discharged
(Environmental  Protection  [Unauthorised
Discharges] Regulations 2004).
Changes to topsoil and subsoil chemistry
may hinder rehabilitation survival rates.
A decrease in infiltration from rainfall and
surface to groundwater.
Flora & Vegetation, A Fresh water quality maintaining Permanent alteration of surface drainage and
Fauna, Coastal health of surrounding water flow pathways, including surface,
Processes and Inland ecosystems and supporting ground and tidal water flow to supratidal
Waters Factors ¥ fauna which utilise these vegetation;
SRR Ongoing decrease in infiltration from rainfall
Short- and Longer-term A tNer;17t1ur0arladralnage ?Itl:tré?(?:)z rzgg gir;g. surface to groundwater within the Project
potential impacts to porary local 2 d . -
inland waters post supporting local vegetation an Redirection and redistribution of surface
ST E G hfib'_t?t Va';’es for conservation water runoff volumes from hardstand
significant fauna. surfaces into a managed system;

A Natural microbial presence, Degradation of water quality from elevated
composition and distribution in levels of suspended solids or contaminants
soil layers. in surface water runoff;

A Natura_l topson_ cht_amlstry and Increased turbidity of surface waters due to
formation of soil horizons. soil erosion and/or the transport of mobilised

A Natural species richness and sediments from excavation activities (i.e. cut
composition of seeds within and fill) and imported fill material;
topsoil/subsoil. Increased acidity within surface and

A Conservation significant marine groundwater from disturbance of Potential
birds and waders that utilise the Acid Sulfate Soils (PASS);
samphire shrublands / Undetected leaching of ASS material into
supratidal flat habitats surface and/or groundwaters, causing

A King Bay mangrove community. deleterious long-term impacts.

Contamination of surface and groundwater
due to accidental spills of hydrocarbons /
chemicals used during construction;

Regional stormwater flows from the
catchment flowing through the supratidal flats
to the Burrup Road Causeway Culvert; and

Indirect impact on the mangrove
communities of King Bay as a result of
potential water quality changes.
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Project Activities
Impacting Surface

Surface Water, Groundwater &

Potential Impact

Waters & Associated Values
Groundwater
Flora and Vegetation, A Fresh surface and ground Impacts to soil and water properties if ASS is

Fauna, Coastal
Processes and Inland
Waters Factors ¥

. . A
Project design elements
disturbing ASS or PASS
material. i

A
A
A

water quality maintaining health
of surrounding ecosystems and
supporting fauna which utilise
these ecosystems.

Natural microbial presence,
composition and distribution in
soil layers.

Natural topsoil chemistry and
formation of soil horizons.

King Bay mangrove community.

Conservation significant marine
birds and waders that utilise the

disturbed.
Acidic corrosion of construction materials.

Release of dissolved metals (i.e., aluminium)
and oxidised sulphates.

Contamination of surrounding flora and
vegetation, leading to vegetation health
decline and potential causes of indirect
impacts to fauna utilising the impacted
habitat(s).

Leachate transported downstream to the
supratidal flats and to King Bay through tidal
movements.

samphire shrublands /
supratidal flat habitats

With surface water potentially impacted by various hydrogeological factors, the assessment and maintenance of
geological profiles of the area will be consistent with the objective outlined by the Minister for the Environment, as
explained in Section 1.3 below.

1.2.3 Risk Assessment

Perdaman applied a standard risk assessme nt matrix to its operations, whereby t
events is considered, with management and mitigation actions identified to control the level of risk. The overall risk

register for geotechnical and geoenvironmental risks were compiled by SNC-Lavalin during the geotechnical desktop

study for the project. In addition, a risk and mitigation table is provided within Appendix 3 of this SWMP.

1.3 Part IV Approval Condition Requirements

Pursuant to section 45 of the Environmental Protection Act 1986 (EP Act), it has been agreed that the proposal, as
described in Section 1.1 of this Plan and subject to changes approved under Section 43A of the EP Act on March 20"
2020, February 10" 2021, and May 13™ 2021 may be implemented subject to the implementation conditions and
procedures detailed therein.

Appendix 1 details the Ministerial Statement Conditions relating to Surface Waters and in which Section of the SWMP
each Condition is addressed.

As the Project has the potential to impact aspects with both State and Federal significance, the respective regulatory
bodies (EPA and DAWE) have imposed Conditions associated with environmental approval (MS 1180) for the Project.
The proponent must ensure all details and procedures included in this management Plan are in alignment with the
Conditions provided, and commencement of construction activities are not to proceed until permission has been granted
in writing, by the CEO.

Permission will only be granted if the most recent version of the Plan is updated in consultation with MAC and addresses
the following (as per Condition 8-2):
1 Demonstrates how the environmental objective in Condition 8-1 will be achieved;

1 Specifies the treatment and management of potential acid sulfate soils in accordance with the
requirements of Conditions 7-1 and 7-2;

1  Specifies trigger criteria that will trigger the implementation of management and/or contingency actions
to prevent direct or indirect impacts;

1  Specifies threshold criteria to demonstrate compliance with Condition 8-1;
1  Specifies monitoring methodology to determine if trigger criteria and threshold criteria have been met;

1 Specifies management and/or contingency actions to be implemented if the trigger criteria required by
Condition 8-2(3) and/or the threshold criteria required by Condition 8-2(4) have not been met; and
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1 Provides the format and timing for the reporting of monitoring results against trigger criteria and
threshold criteria to demonstrate that the objective in Condition 8-1 has been met over the reporting
period in the Compliance Assessment Report required by Condition 15-7.

The EPA requires the proponent to maintain the hydrological regimes and quality of surface water so that environmental
values are protected.

In addition to Condition 8 (Surface Water) requirements stated above, the proponent has included the requirements of
Condition 6-1 (MS 1180) within this Surface Water Management Plan due to the correlation between the groundwater
and surface water environment within the Proposal area. Condition 6-1 states:

The proponent shall implement the proposal to meet the following environmental objective:

T (1) minimise project attributable impacts on groundwater quality, flow direction and/or depth to maintain
the hydrological regimes and quality of groundwater and surface water so that environmental values are
protected

The rationale for not addressing all requirements associated with Condition 6 of MS 1180 have been detailed within
Section 1.4.6.1 of this Surface Water Management Plan.

This Surface Water Management Plan is submitted in accordance with MS 1180, Condition 8 for the Project. As
required under Condition 16-1, this Plan will be made publicly available for the life of the Project. The requirement of
these Conditions and where they are addressed in this Plan are presented in Appendix 1. These Conditions and
procedures are set out under section 44(2) of the EP ACT 1986 to be followed for the implementation of this Project.

Perdaman shall not commence any Ground Disturbing Activities until the CEO of the EPA has confirmed in writing that
the Confirmed Surface Water Management Plan satisfies the requirements listed in Condition 8-2 of MS 1180 and as
noted above.

1.4 Rationale & Approach

In accordance with Condition 8-2 of Ministerial Statement 1180, trigger and threshold criteria are required to be
established with reference to baseline survey data. Environmental criteria 2 will be set using groundwater and surface
water baseline survey data collected by Coffey in January 2022 and the EPC Contractor shall conduct ongoing
groundwater and surface water monitoring for that section in accordance with this Plan.

It is intended that trigger criteria provide an advance warning that threshold criteria may be exceeded, which requires
trigger criteria to be set below the corresponding threshold criteria.

The following sections provide more detail and background on this approach for the environmental criteria.

1.4.1 Survey and Study Findings and Requirements

Several geotechnical studies have been conducted to date. SNC-Lavalin prepared a geotechnical desktop study which
was issued for information in April of 2019. SNC-Lavalin recommend that after completion of geotechnical site
investigations and geological mapping,an interpretive geotechnical report should be prepared. The interpretive report will
supersede the desk-top studyand the project design should then be revised considering the site-specific geotechnical
information.

In 2020, the EPC engaged Coffey to conduct a geotechnical study of the Perdaman Urea Project between Village Road
and Hearson Cove Road, in Burrup, WA. The findings of this report are presented in a combined factual / interpretive
report dated 7 October 2020 (Ref. 754-PERGE271567-R05), refer to Attachment D and E for complete reports.

At least six months prior to Ground Disturbing Activities, the proponent was required (by Condition 6-2) to provide the
CEO with the results of supplementary detailed hydrogeological studies undertaken by or on behalf of the proponent to
quantify baseline groundwater quality, groundwater flow directions, and the depth to groundwater beneath Sites C and F,
and such studies shall meet the requirements of:

1 Department of Water 2009, Operational Policy No. 5.12 - Hydrogeological reporting associated with a
groundwater well licence, Department of Water, Perth, November 2009; and

1 EPA Victoria 2006, Hydrogeological Assessment (Groundwater Quality) Guidelines, September 2006

Hydrogeological assessments commenced in December 2021 and the first groundwater monitoring event was planned
for February 2022. The hydrogeological studies were completed by Coffey in March 2022 (Coffey, 2022b) and results are
presented in Attachment |, the findings of the report serve as baseline groundwater quality data to be utilised during the
Projects groundwater monitoring program throughout construction and operations.

In addition to the requirement of hydrogeological studies, the proponent was required by Condition 7-1 of MS 1180 to

undertake intrusive acid sulfate soils investigations in accordance with the DWER guideline Identification and

Investigation of Acid Sulfate Soils and Acidic Landscapes at least six months prior to Ground Disturbing Activities. If acid

sulfate soils are identified on site, it is the requirement of this Plan to specify the treatment and management as per

Condition 8-2(2) of the Ministerial Statement and in alignmentwthDWERG6s gui deline on the treatm
of soil and water in acid sulfate soil landscapes.
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In accordance with Condition 7-1 of MS1180, an ASS investigation was conducted in general accordance with DER 2015
guidelines, where ASS was identified as occurring within the supratidal zone of Site C and the causeway. The Coffey
Detailed Site Assessment for ASS (2022a) noted the following findings:

1 No actual acidity exists in the form of S-TAA indicating that there is no soluble and exchangeable acidity
within the soil profile.

T Analysis for maxi mum peroxide O6oxidisablebd sul fur

guideline of 0.03 %S in nine samples, and
1 Potential Acid Sulfate Soils have been confirmed, however are located within the Supratidal zones.

Further to those findings Coffey concluded (2022a) regarding groundwater:

1 Chloride:sulfate ratios indicate groundwater has not been affected by oxidation of sulfides,
1 Hydrogeological system has a low vulnerability to acidification based on groundwater chemistry,

1 Low acidity and high alkalinity concentrations indicating minimal influence from historical acidification
and inherent buffering capacity, and

1 Dissolved aluminium concentrations generally below detection with only two samples detected below
relevant criteria

Both the Coffey Detailed Site Assessment for ASS (2022a) (refer to Attachment H) and the Baseline Hydrogeological
Assessment (2022b) have been used to confirm the Proposals requirements around Acid Sulfate Soil management and
treatment and dewatering management. This is discussed further within Section 1.4.5.1 and justified in Attachment J.
Attachment H and Attachment | include copies of the investigation reports and findings, while Appendix 2 provides a
summary of the report findings.

See Appendix 3A for the environmental risk assessment for the Project, which includes updated information for surface
water values and risk and in addition ASS risks.

Refer to Appendix 2 for a summary of the Surveys and Key Findings to date in relation to surface waters.

1.4.1.1 Geotechnical Information

Geotechnical information for all Project areas can be found in 140436-0000-4GER-0001 i Geotechnical Desktop Study
(Attachment C) of this Plan. In addition, information has been referenced from the Coffey Perdaman Urea Geotechnical
Investigation (Interpretive Report) prepared for Clough on the 17 November 2020 (Attachment D) and the combined
factual / interpretive report dated 7 October 2020 (Ref. 754-PERGE271567-R05) (Attachment E).

1.4.2 Trigger & Threshold Criteria

Rationale for location specific threshold criteria are based on applicable guidelines or baseline criteria. A summary of the
framework for setting groundwater and surface water threshold and trigger criteria is provided in Table 1-4. This criterion
is applied per analyte per site monitored. Further trigger and threshold values for groundwater have been summarised
within Table 2-8.

Table 1-4 1 Surface Water & Groundwater Trigger & Threshold Criteria Framework

Parameter other than pH

All baseline values are less Set at 115% of trigger criteria. Set at guideline value.
than the guideline value
Two or more baseline Set at one standard deviation Set at 75th percentile of baseline dataset.
values is equal to or above maximum baseline
exceeds the guideline value value.
pH
Upper Limit Set at upper trigger criterion Set at maximum baseline value plus one standard
plus 1. deviation.
Lower Limit Set at lower trigger criterion Set at minimum baseline value minus one
minus 1. standard deviation.
Groundwater Level
Depth to Groundwater Set at the minimum baseline Set at the minimum baseline groundwater level at
(mMBTOC) and (MAHD). groundwater level minus one each groundwater monitoring site.
standard deviation recorded at
each groundwater monitoring
site.
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Note: Baseline values for groundwater and surface water trigger level and threshold levels within Attachment | appendix E.

Trigger criteria are set to ensure the trigger level actions can be implemented well in advance of the environmental
outcome being compromised. Threshold criteria are framed to measure achievement of the environmental outcome.
Failure to meet threshold criteria signals the environmental outcome is not being met.

1.4.2.1 Method for Setting Water Quality Analyte Threshold Criteria

Threshold criteria for each analyte shall be set separately. Groundwater and surface water threshold criteria shall also be
set separately. Triggers and threshold levels will be set using the relevant guidelines

If baseline levels of an analyte recorded at one or more survey sites exceed the guideline value. Where the maximum
baseline value equals or exceeds the guideline value, a site-specific threshold criterion will be set at one standard
deviation of the baseline dataset above the maximum value for the site. The standard deviation and maximum of the
baseline dataset are calculated after discarding outliers from the dataset. The maximum value of the dataset is
representative of baseline characteristics within the system. Adding one standard deviation (representing the dispersion
of the data set from the mean) to the baseline maximum, and also considering the low range between minimum and
maximum values at most locations, will allow for assessment of deviation from threshold levels whilst at the same time
reducing the risk of triggering a Type Il error; i.e., the risk of claiming a pollution event is acceptable.

A modified method for determining threshold criteria applies for pH, which requires a range to be set. A site-specific
lower threshold criterion for pH is set at the lower trigger criterion minus 1. The upper threshold criterion is set at the
upper trigger criterion plus 1. This method is consistent with DER guidance for managing acid sulfate soils (DER, 2015),
which recommends adopting a deviation of 1 from fAbasel:]i
values are taken in this context to be equivalent to the baseline range, which are represented by the baseline maximum
(or minimum) plus (or minus) one standard deviation.

Standard deviations, maxima and minima will be calculated after discarding outliers from the dataset. Outliers will be
excluded in accordance with the statistical method suggested in the Australian Guidelines for Water Quality Monitoring
and Reporting (ANZECC and ARMCANZ, 2000b), where results more than four standard deviations from the mean may
be considered outliers.

1.4.2.1 Method for Setting Water Quality Analyte Trigger Criteria

Trigger criteria for each analyte shall be set separately. Groundwater and surface water threshold criteria are also set
separately.

With reference to the baseline survey, trigger criteria may be greater than the relevant limits of reporting (LOR). Where
trigger criteria are set below the LOR, future laboratory analyses must be amended to ensure the LOR is lowered for
future monitoring rounds.

If baseline levels of an analyte recorded at one or more survey sites exceeds the guideline value, a site-specific trigger
criterion shall be established. Adopting methodology presented within ANZECC and ARMCANZ (2000), a site-specific
trigger shall be calculated using the 75th percentile of the baseline value as a trigger.

It is noted that ANZECC and ARMCANZ (2000) recommends the application of the median as trigger criteria in the
absence of 24 months of data. However, this is not considered a suitable trigger mechanism for this project. The
application of the mean as the trigger level will result in 50% of the data requiring trigger level actions to be implemented
and the risk of triggering a false project-attributable pollution event (Type | error).

A modified method for determining trigger criteria applies for pH, which requires lower and upper limits to be set. Trigger
criteria are set individually for each site. The lower trigger criterion shall be set at the minimum baseline value minus one
standard deviation and the upper trigger criterion shall be set at the maximum baseline value plus one standard
deviation. Minimum and maximum baseline values and standard deviations shall be calculated on a site-by-site basis

1.4.3 Environmental Criteria 1 T Maintaining Groundwater Surface Flows

Review of the drainage design identified flow paths that run across the development envelope into adjacent supratidal
flats located downstream from the development envelope Figure 1-3).

The located within flow paths are expected to maintain the surface water flow to the supratidal flats adjacent to the
development envelope. The culverts will ensure surface water flows to supratidal flats are maintained where the
development envelope intersects natural flow paths to supratidal flats.

The development of threshold and trigger criterion are based on the adequacy of the drainage design and performance
of the culvert system prior to commissioning and operation.

1.4.4 Environmental Criteria 217 Groundwater and Surface Water Quality

1.4.4.1 Baseline Surveys and Ongoing Monitoring Assessments

PCF-PD | 09 May 2022 | Commercial in Confidence 22



Surface Water Management Plan
Perdaman Urea Project

The Hydrogeological Assessment carried out by Tetra Tech Coffey (2022b) provide baseline groundwater and surface
water conditions for the Perdaman site, which will be used as a basis for assessing the potential effects of the
development on the groundwater quality and environment during construction and continuing into operations as required.
It can also be used for determining suitable management measures to minimise or prevent impacts to surface water and
groundwater so that environmental values are protected.

The objectives of the baseline survey were to:
1 Determine groundwater and surface water baseline values for monitoring future project environmental
performance; and
1 Inform the selection of trigger and threshold criteria for environmental criteria 2.

1.4.4.2 Groundwater & Surface Water Assessment Criteria

Assessment and comparison of groundwater and surface water quality results of each monitoring event undertaken
during the Proposal life against the baseline results will adopt the assessment criteria of the following guidelines and
standards:

1 HEPA (2020) PFAS National Environmental Management Plan (NEMP), Version 2.0 Final 2020.

1 NEPC (2013) National Environment Protection (Assessment of Site Contamination) Measure (1999) as
amended 2013. National Environment Protection Council

1 DWER (2021) Assessment and management of contaminated sites.

1 Australia and New Zealand Water Quality Guidelines (ANZG, 2018) - Marine Water 95% Species
Protection

1 ANZECC and ARMCANZ (2000) (Table 3.3.4) i Pilbara and Kimberley regions slightly disturbed
ecosystems

Additional guidelines that will be utilised are detailed in Section 2.3.2 and 2.3.3 of this Plan.
1.4.4.3 Water Quality Analytes

Groundwater and surface water quality is determined by a range of parameters relating to physical, chemical and other
properties of water.

The proposed water quality analytes for groundwater and surface water to be monitored are presented below.

Table 1-5 - Water quality analytes to be monitored under this plan

Group Analyte

Aluminium (Al)
Arsenic (As)
Cadmium (Cd)
Chromium (Cr)
Copper (Cu)
Iron (Fe)

Lead (Pb)
Manganese (Mn)
Mercury (Hg)
Nickel (Ni)
Selenium (Se)
Zinc (Zn)

TRH C6-C10
TRH >C10-C40
BTEXN

Metals

Total recoverable hydrocarbons (TRH) /
benzene, toluene, ethylbenzene and xylenes
(BTEX)

> >>>|>>>>>>>> > > > >

Polycyclic aromatic hydrocarbons (PAH) Total PAHs
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Acidity (as CaCO3)

Nitrogen (total)

pH

Phosphate (total) (P)
Phosphorus (reactive as P)
TDS

Turbidity (surface water only)

Nutrients and physical parameters

> > > > D> > D> >

Other Ethanolamine6 gDieethanol amine, Ethanolamine, MDEA)

1.4.5 Environmental Criteria 317 Groundwater Levels

The selection of environmental criteria for groundwater levels was based on the results of the groundwater and surface
water baseline survey (Coffey 2022b).

The baseline survey included water levels at each groundwater monitoring well. The groundwater in the area is subject
to variations in water levels due to tidal influence (extreme high tides). Appendix 6 summarises the Groundwater levels
and monitoring well information for the proposal site.

The depth to groundwater varies between 0.41 mBTOC and 21.61 mBTOC with surface waters being an expression of
groundwater in the supratidal area during periods of groundwater in the supratidal area during periods of high rainfall and
following tidal inundation, therefore groundwater levels will not be the only selected criteria used to determine changes to
hydrological regimes attributable to Project activities.

1.4.6 Management Approach

The management approach of this SWMP has been informed by best practice and the expectations within the
environmental Conditions stated within MS 1180 and has been informed by the various geotechnical studies undertaken
for the Project area (refer to section 1.4.1). The primary approach taken focusses on avoiding potential impacts through
design and planning mechanisms.

To ensure that management provisions are comparable to the risks, Perdaman has adopted an outcome-based and
objective-based approach to achieve the desired environmental outcome for surface and groundwater values. Table 1-6
briefly lists the elements adopted within each approach and is further described below and within Sections 2.1 and 2.2 of
this Plan.

Table 1-6 Overview of Management Approach

Outcome | Based Trigger criteria, threshold criteria, response actions (trigger level actions and threshold
contingency actions), monitoring (including indicators), timing/ frequency of monitoring, and
reporting.

Objective - Based Management actions, management targets, monitoring and reporting.

Where the impacts are unavoidable, the management approach includes provisions to identify triggers that detect when
inland water values are at risk; threshold criteria to quantify the maximum allowable impact before the environmental
outcomes presented in Section 2.1 are exceeded and management actions to minimise the duration, intensity or extent
of the potential impact to surface water which are presented in Section 2.2.

In addition, implementation of an Environmental Management System (EMS) Framework provides a structure for
achieving the key environmental objectives during the construction and operational phases of the Project.
Implementation of the EMS Framework ensures environmental performance is achieved through environmental
management practices that are consistent with the Perdaman Environmental Policy and Objectives. Management
measures and actions are specifically detailed within this Plan (Section 2.2) and then reiterated within the Erosion,
Sediment & Control and Water Quality Management Protocol within the PEMP. The Perdaman Environmental
Management Protocols have been developed to address the environmental risks posed by the Project and its associated
construction and operational based activities.

The Project has carried out a risk assessment specific to inland water values and potential impacts from construction and
operations (refer to Appendix 3), additionally this risk assessment includes mitigation measures to be implemented that
will aim to avoid, reduce and minimise environmental impacts to surface water within and adjacent to the Project
Development Envelope (PDE).

1.46.1 Management Approach to ASS and Dewatering
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The primary management objective during construction in relation to ASS and dewatering is to avoid and eliminate the
need for excavating ASS / PASS and avoid the need for extracting groundwater during excavations through adoption of
construction methods and design strategies which aid in achieving this objective. Following the Coffey Detailed Site
Investigation for ASS (2022a) and the Coffey Baseline Hydrogeological Assessment (2022b) findings coupled with
assessment and review of the design and construction methodology, it has been determined that Acid Sulfate Soils or
PASS will not be intercepted or present at the cut and fill and excavation sites during construction, and therefore
management and treatment of ASS will not be required.

The ASS findings are summarised as follows:

1 No actual acidity exists in the form of S-TAA indicating that there is no soluble and exchangeable acidity
within the soil profile.

1  Analysis for maximum peroxide 6o xi di sabl ed sul fur present i MMASS he soi
guideline of 0.03 %S in nine samples, and

1 Potential Acid Sulfate Soils have been confirmed, however are located within the Supratidal zones
1 The sail is heavily buffered by high alkalinity versus a relatively low total acidity.

Ground disturbance activities associated with construction will involve earthworks or cut and fill activities where soil and
rock from above 4 mAHD across Site C and above 10 mAHD across Site F will be excavated and used as fill material for
the construction of a causeway running between Site C and Site F. Areas of the Site where earthworks are at most risk
of disturbing ASS include the southern half of Site C and the causeway (Coffey, 2022a).

The causeway design has also been reviewed to minimise disturbance of ASS or the requirement to dewater during
construction. The construction of the causeway connecting Sites C and F across the supratidal flats shall be built on
grade and will not require the need to excavate or dewater. The supratidal flats area is known to be subject to flooding
from storm surge events (S 4.2 Environmental Review Document, Cardno, March 2020). The lower elevations of both
Sites C and F are required to be raised above +6m AHD which will comprise between 1 and 4m of fill. It is anticipated
that all services will be located within this fill material.

No Actual or Potenti al Acid Sulfate Soils (AASS and PASS re
locations (refer to Appendix 5 for locations against the ASS risk and identified areas).

Two samples within the causeway footprint were identified as PASS (Coffey, 2022a). The base of the causeway is 2
mAHD which is existing ground surface level within the supratidal and intertidal zone. Approximately three meters of
sand bedding will be applied above this level with concrete culverts embedded within sand to permit the flow of
stormwater from east to west across the supratidal and intertidal areas of the Site. A compacted fill layer 1.7 m thick will
then be placed on top of the sand bedding layer to provide a base for final causeway road layers such as crushed
aggregate and asphalt. Fill material will be used primarily on top of sand bedding to stabilise the causeway surface
before final layers such as crushed aggregate, granular materials and asphalt are applied. The finished grade will be
6.15 mAHD.

Coffey (2022a) noted i ASSwésddentified betaistonvaece i@ antikely based dn design plans
provided and limited to no cut and fill within high to moderate risk ASS areas at the Site, ASS management is not
required. However, if ASS are disturbed during the implementation of the proposal, the proponent shall treat and manage
ASS in accordance with the requirements of the (DER 2015)a Based on the findings of the Coffey Acid Sulfate Soil
Investigation and a review of the EPC causeway and civil design information, the EPC Contractor is therefore not
anticipating disturbing Acid Sulfate Soils during the construction of the Project. However in accordance with Condition 7-
2 (MS1180) will implement management in the event ASS disturbance does occur onsite.

Due to dewatering no longer being a requirement for the Project, the Proponent is not obligated to develop a
Hydrogeological Management Plan in accordance with Condition 6-3 of MS 1180.

If unexpected ASS is disturbed during the implementation of the proposal, the proponent shall treat and manage ASS in
accordance with the requirements of the (DER 2015). If acid sulfate soils are disturbed on site, it is the requirement of
this Plan to specify the treatment and management as per Condition 8-2(2) of the Ministerial Statement and in alignment
with DWERO&6s guideline on the treatment and management of soi

Table 2-2 of this Plan summarises the best practise management and treatment that the Proponent will carry out where
ASS is unexpectantly encountered. Where it is encountered, Condition 8-2 (2) and Condition 7-1 and 7-2 of MS1180 will
be applied to the Project works accordingly and this Plan will be reviewed and updated.

1.4.7 Monitoring Approach

The purpose of implementing a monitoring program is to inform, through the environmental criteria, if the environmental
outcomes and objectives (Conditions 6-1 & 8-1) are being achieved and if required, to determine when trigger level or
threshold levels are exceeded. The exceedance of trigger or threshold criteria then informs which contingency
management measures need to be implemented. This further discussed in Section 2.3 of this document, outlining how
the proponent will undertake monitoring to determine performance against the environmental criteria outlined in the
outcome and objective-based provisions (see Sections 2.1 and 2.2).

A statistical approach based on a BACI (before i after - control i impact) design will be used to provide objectivity and
rigor to thresholds and triggers. The BACI a p phasocamentencéds t o s a
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to determine how the activities will change the condition of a site from its historical condition, whilst Control and Impact
sampling will enable the effects of activities to be discerned from natural variation and other events. BACI designs are
useful where there are large potential changes after impact and where changes may be permanent after impact. This
approach is consistent with rigorous monitoring programs and for monitoring programs undertaken elsewhere in the
Pilbara.

Monitoring will occur during construction and post-construction. In accordance with condition 8-4 of Ministerial Statement
1180, monitoring will continue to be implemented until the CEO of the DWER has confirmed by notice in writing that the
Project has demonstrated that the objective detailed in condition 8-1 has been met.

All monitoring will be undertaken to provide for a representative dataset capturing natural variations, with the preferred
timing to be executed during the dry season and extending throughout the wet season so as to capture predicted
fluctuations of chemical composition due to movement of water through the soils of varying physical and chemical
structure. In the case of areas at potential risk from waterlogging, monitoring in April to June after the wet season is
required as waterlogging effects are more likely to be expressed during this period. Refer to monitoring provisions within
Section 2.3.2 and 2.3.3 of this Plan.

An effective monitoring program may be adaptive over time, dependent on quality and quantity of data collected from
each site, with innovations in monitoring techniques and methodologies incorporated into program design over time. This
would however be dependent on and be driven by the quality and quantity of data collected from each site, coupled with
a periodic review of monitoring methods. Further, program design should be based on replicable sampling at impact and
reference sites.

A set of preliminary monitoring parameters and methods have been selected to provide broad coverage of potential
changes in surface water flow and quality that can be expected under a range of different construction and operational
related impacts. The number of monitoring parameters will vary depending on the approval conditions and surface water
dependent systems.

Surface water sampling should be conducted in accordance with AS/NZS 5667.1:1998 Water Quality- Sampling -
Guidance on the design of sampling programs, sampling techniques and preservation and handling of samples and the
Department of Water Field Sampling Guidelines: A guideline for field sampling for surface water quality monitoring
programs.

Section 2.3 of this SWMP provides further details to the monitoring program, methods and parameters.

1.4.7.1 Baseline Monitoring

To account for natural variations in surface water quality and flow regimes, representative sampling of site must be
achieved. This approach aligns with the BACI monitoring; ensuring that all variation is captured for more accurate
inferences on the contamination source or sources of impact to surface waters on the project. Baseline sampling for
surface water quality will be conducted following significant rainfall events. To account for seasonal variation, water
samples will be collected over a three-year period to ensure a statistically valid dataset of the sites water quality and
spatial flow regimes.

Consideration must be given towards the sites spatial soil variations and profiles (physical and chemical), the weather
conditions associated with the timing of sampling (in consideration of the effects of dilution / concentration of chemical
parameters) and the locations where sampling occurs. These elements are to be considered to ensure that Perdaman
are accountable for surface water contamination that occurs due to site activities and not a result of historic or existing
conditions. This will also enable accurate baseline modelling to be achieved to help make better informed decisions
regarding the treatment and management of potential contamination or variation to water quality as caused by site
activities.

1.4.8 Rationale for Choice of Provisions

The rationale for the choice of management provisions including the trigger and threshold criteria, response actions,
monitoring and reporting has been made partly on the basis of Ministerial Statement Condition 8 requirements. The EPA
report 1705 (Assessment No. 2184) also provides recommendations pertaining to management / contingency actions in
alignment with s.44 of the Environmental Protection Act 1986 (WA). Additionally, the Environmental Review Document
(2020) and associated investigations for the Project have informed the specific surface water regimes, correlating
groundwater quality and surface water quality triggers and thresholds to ensure that the environmental objectives stated
in Conditions 6-1 and 8-1 of MS 1180 are achieved. The Objectives relating to Inland Water management (Surface
Water & Groundwater) is presented and detailed in Section 1.4.8.1 below.

The proponent has also considered the EP Act environmental protection principals for the proposal. These principles
provide a guideline for decision making and advice to government on matters of environmental protection, and the
principles considered for the inland watersf act or wi | | b eaintamiag the Rydrological rpdimes and quality
of surface water so that environmental values are protected6 In 2003, the EP Act was amended to include these
principles and as such, it is now the object of the Act to protect the environment of the State having regard to these
principles.

Exceedances of trigger and threshold criteria, summarized in Table 2-1 indicate the response action required to manage
said exceedance. Exceedances will also warn management of associated rates of change in the environment as caused
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by the impact. Understanding environmental rates of change can assist in developing early warning indicators or
predetermining potential exceedances during monitoring of trigger and threshold criteria.

It should be noted that consideration of impacts external to functions of the Project will be important, as natural impacts
independent of the Project activity should not implicate the responsibility of the Proponent. However, awareness of
external impacts may require mitigation through alignment with the Proponents interests and/or environmental policy.
These could include impacts from external land-use activities including tourism/recreation, industrial or cultural activities,
as well as external environmental processes, such as weathering from heavy rains, dust as a result of high winds etc.

1.4.8.1 Objectives

The proponent shall implement the proposal to achieve the following environmental objectives:

Table 1-7 Ministerial Statement No. 1180 Inland Water Objectives

Condition Objective

6-1 (1) Minimise project attributable impacts on groundwater quality, flow direction and/or depth to
maintain the hydrological regimes and quality of groundwater and surface water so that
environmental values are protected.

8-1 (1) Maintain the hydrological regimes and quality of surface water so that environmental values are
protected.

These objectives will be achieved through specific measures ensuring appropriate environmental management
measures (in addition to monitoring) are implemented during the construction, commissioning and operation phases of
the Project (life of the Project).

The specific targets and management actions associated with the Inland Waters (Surface Water & Groundwater)
objectives stated above (Conditions 6-1 & 8-1) are detailed in Section 2.2 of this Plan. These Objectives have also been
used to establish applicable environmental outcomes for surface waters and groundwater within the Project development
envelope and the associated trigger, threshold and contingency actions to measure the Projects performance against the
outcome and objective.

1.4.9 Key Assumptions & Uncertainties

Assumptions relating to surface water or design elements to manage surface water throughout this Plan include:

1 That investigations conducted to-date have accurately recorded the existing environment in relation to
inland waters within and adjacent to the Project.

1 That conditions experienced during previous investigations were ideal for recording an accurate baseline
of the inland wa t eenvéamment, drainage patterns, natural flows etc.

1  The hydrogeological investigation and the intrusive acid sulfate soils investigations carried out by Coffey
in 2021 and 2022 have provided robust baseline data to both exclude the requirement to management
ASS during construction and to use as a baseline comparison for future monitoring events.

1  That the Project site will be subjected to a 1i 100-year rainfall event, and thus the quantity of rainfall
during such event will be incorporated into the design to prevent overflow of hold ponds, diversion
channels and other stormwater management elements.

1  The Conveyor Route adjacent to Site C (i.e., not within the existing pipeline easement) footings should
be taken through the colluvium to found in the rock strata beneath, a site walkover of the route should be
undertaken to confirm these assumptions and borehole investigations should be undertaken at the
location of critical structures.

M This report assumes, in accordance with industry practice, that the site ASS conditions recorded by
Coffey during intrusive ASS investigations recognised through discrete sampling are representative of
actual conditions throughout the investigation area. Recommendations are based on the resulting
interpretation. Should further data be obtained that differs from the data on which the Coffey report
recommendations are based (such as through excavation or other additional assessment), then the
recommendations would need to be reviewed and may need to be revised.
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2 Surface Water
Management Plan
Provisions

This Section of the SWMP sets out the provisions that will be implemented for the Project. This Plan outlines both
outcome-based (Section 2.1) and management-based (Section 2.2) provisions. All management requirements will be
carried out during construction and operations and until the Perdaman Urea Plant is decommissioned and closed.

Due to variable surface water management requirements depending on the hydrological elements and Project activities
across each site within the development envelope, Progressive Erosion and Sediment Control Plans will be developed
for each project area as detailed in Section 2.2.

Surface Water Controls, Erosion and Sediment Pollution Controls, Site stormwater management and management of the
storage and handling of fuels and hazardous substances are also detailed separately within this Section of the SWMP
due to the differing approaches required to manage each aspect relevant to surface water management, however
management actions and associated targets have been identified for each aspect and included within Table 2-2.

2.1 Outcome Based Provisions

The provisions within this Section are outcome based as specified by the Ministerial Statement (1180) requirements
stated within Condition 8-2 (3)(4)(5)(6) and (7). Outcome based provisions are performance based and are used where a
potential impact on the environment is conducive to objective measurement and reporting.

The EPA Conditions did not specify an outcome to which these triggers and threshold would apply, however the
objectives stated in Conditions 6-1 and 8-1 requires demonstration of compliance through threshold criteria.

In the following Sections, Table 2-1 and Table 2-2 outline the legal requirements for the Project and provides detail of the
Environmental Criteria (Triggers & Threshold criteria), Response Actions (and contingency actions), and Monitoring and
Reporting required to ensure compliance with the specified objective. The objectives have been outlined in Section
1.4.8.1.

These triggers and contingency actions will be adopted to monitor and track impacts to local surface water and
groundwater where controls and management measures are not employed or are effective. Exceedances to the
threshold criteria presented in Table 2-1 require the response actions to be implemented to reduce the impact and
potential damage to surface water and groundwater environment and to maintain objectives relevant to inland waters.

The triggers pre-empt a potential threshold exceedance. Trigger Level Actions including but not limited to the Table 2-1
and inspections/investigations on-site will be utilised where practicable to reduce the risk of reaching a threshold and the
need to implement the contingency actions.

In the case that a trigger or threshold is exceeded as a result of project activities (see Section 2.4.4 for contingency
measures to be implemented), a report will be provided to the CEO within 21 days from the date of awareness of
exceedance which contains; details of the management actions implemented against the threshold and their
effectiveness; details of the cause for exceedance; any potential environmental harm or alteration of the environment
that occurred due to threshold criteria being exceeded; measures to prevent future threshold exceedances and
measures to prevent, control or abate the environmental harm which may have occurred. The remaining threshold
criteria is to be justified based on demonstrating that the outcomes will continue to be met through a better
understanding and application of the management provision. Implementing these contingency actions upon a trigger or
threshold exceedance satisfies Condition 8-5 of MS 1180.
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Table 2-1 Inland waters Outcome-based Conditions (Triggers, Thresholds, Contingency Actions)

EPA Factors and Objectives

Outcomel/s

Key Environmental Values

Key Impacts and Risks

Inland Waters - To maintain the hydrological regimes and quality of groundwater and surface water so that environmental values are
protected.

8-1 (1) Maintain the hydrological regimes and quality of surface water so that environmental values are protected.

6-1 (1) Minimise project attributable impacts on groundwater quality, flow direction and/or depth to maintain the hydrological regimes
and quality of groundwater and surface water so that environmental values are protected.

Fresh water quality maintaining the health of surrounding ecosystems and supporting fauna which utilise these ecosystems.

Natural drainage channels and temporary watercourses supporting local vegetation and habitat values for conservation significant
fauna.

Hydrological regime and correlation between the surface water and groundwater exchange and environment.

Natural microbial presence, composition, and distribution in soil layers.

Natural species richness and composition of seeds within topsoil/subsoil.

Natural chemistry and composition of topsoil/subsoil from leaf litter and natural sources of decomposed organic matter.

Short and long-term alteration of surface drainage and water flow pathways, including surface, ground and tidal water flow to supratidal
vegetation.

A decrease in infiltration from rainfall and surface to groundwater within the project development envelope.

Increased turbidity of surface waters due to soil erosion and/or the transport of mobilised sediments from excavation activities and
imported fill material.

Increased acidity within surface and groundwater from disturbance of Potential Acid Sulfate Soils.

Contamination of surface and groundwater due to accidental spills of hydrocarbons / chemicals used during construction.
Redirection and redistribution of surface water runoff volumes from hardstand surfaces into a managed system.
Degradation of water quality from elevated levels of suspended solids or contaminants in surface water runoff.

Regional stormwater flows from the catchment flowing through the supratidal flats to the Burrup Road Causeway culvert.
Changes to soil chemistry and characteristics may impede survival rates of plants during rehabilitation.
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ENVIRONMENTAL
CRITERIA

Trigger Criteria
Threshold Criteria

Surface Water Flows

RESPONSE ACTIONS
Trigger Level Actions

Threshold Contingency Actions

MONITORING

Monitoring Indicators, Methods and
Locations

Timing & Frequency

Surface Water Management Plan
Perdaman Urea Project

REPORTING
Under EPA Act
DWER

Trigger Criterion 1:

Presence of backwater or
ponding of water from the
edge of the development
envelope over a period of
two (2) consecutive days
from the date ponding is
identified at distances
further than 6 m.

Trigger Response 1:

Investigations will take place to identify the cause(s)
of the exceedance(s). Such investigations may
include confirmation of the integrity of site storage
facilities, identification of plant failures and/or spills
and assessment of general housekeeping etc.

Investigate if the cause of change is due to
construction or operation of the Project. If results
are assessed to be likely due to construction or
operation, the exceedance is considered to be
project-attributable, and the trigger criteria are
considered to have been exceeded.

Where an exceedance of the trigger value is
identified, increase monitoring frequency from 6
monthly to quarterly to assess trends or whether
increase/exceedance is persistent.

Identify additional measures to prevent the trigger
level being exceeded in the future and to prevent
reaching threshold.

Once actions to address the identified
exceedance(s) have been implemented, the
proponent shall monitor the effectiveness of the
actions and shall continue until such time as they
are advised by the CEO to cease.

Threshold Criterion 1:

Presence of backwater or
ponding of water from the
edge of the development
envelope over a period of

Threshold Contingency Actions 1:

Confirm the validity of result (i.e., review sampling
procedures, review dataset).

Investigate the cause of exceedance.

Indicator

Visual identification of backwater or
ponding at site located upstream of the
project site on the Project Development
Envelope.

Method

Site walkover / visual inspection

Refer to Section 2.3

During site operations, the proponent

shall ensure that plant inspections,
procedures and maintenance are
sufficient to identify, prevent and/or

minimise releases to the environment,
which pose a risk to environmental
values.

If the exceedances are determined by
the CEO to be attributable to site
activities, the proponent shall submit a
report detailing the actions to be taken to
address the exceedance(s) within 7 days
of the proponent being notified in writing
of the determination made;

Locations
Refer to Section 2.3

Timing & Frequency
Refer to Section 2.3.

The proponent shall report exceedance
findings to the CEO within seven days
of the exceedance being identified;

If the exceedances are determined by
the CEO to be attributable to site
activities, the proponent shall submit a
report detailing the actions to be taken
to address the exceedance(s) within
seven days of the proponent being
notified in writing of the determination
made;

The proponent shall submit all results of
the site groundwater monitoring bi-
annually or at a frequency deemed
sufficient by the CEO until the CEO
determines that reporting may cease.

Exceedance reporting as per Section
2.4.4.

Monthly environmental reports as per
Section 2.4.1.

Trigger Reporting 1:

Document the trigger exceedance for
later inclusion into the annual
Compliance Assessment Report (refer
to section 2.4.3.)

Threshold Reporting 1:

Notify the CEO within 7 business days
of becoming aware of the exceedance.

Provide a report to the CEO within 21
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ENVIRONMENTAL
CRITERIA

Trigger Criteria

Threshold Criteria

two (2) consecutive days
from the date ponding was
identified at distances
further than 10 m.

RESPONSE ACTIONS
Trigger Level Actions

Threshold Contingency Actions

Identify additional measures to prevent the trigger
level being exceeded in the future.

Identify and implement relevant alternative activities
which do not contribute to the exceedance.

Implement the management and/or contingency
actions within seven days of the exceedances being
reported and continue implementation of those
actions until the CEO has confirmed by notice in
writing that it has been demonstrated that the
threshold criteria are being met and implementation
of the management and/or contingency actions are
no longer required

Investigate to provide information for the CEO to
determine potential environmental harm or
alteration of the environment that occurred due to
threshold criteria being exceeded.

MONITORING

Monitoring Indicators, Methods and

Timing & Frequency

Surface Water Management Plan
Perdaman Urea Project

REPORTING
Under EPA Act
DWER

days from the date of awareness of
exceedance which contains details of
the management actions implemented
against the threshold and their
effectiveness, details of the cause for
exceedance  and any  potential
environmental harm or alteration of the
environment that occurred due to
threshold criteria being exceeded,
measures to prevent future threshold
exceedances and measures to prevent,
control or abate the environmental harm
which may have occurred. The
remaining threshold criteria is to be
justified based on demonstrating that
the outcomes will continue to be met
through a better understanding and
application of the management
provision.

Exceedance reporting as per Section
24.4.

Surface Water Quality
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ENVIRONMENTAL
CRITERIA

Trigger Criteria
Threshold Criteria

Trigger Criterion 2:

Exceedance of Surface
Water quality trigger levels
(refer to Table 1-4).

RESPONSE ACTIONS
Trigger Level Actions

Threshold Contingency Actions

Trigger Response 2:

Confirm validity of result (i.e., review sampling
procedures, review dataset, review baseline data).

Review results from nearby monitoring locations,
where available.

Investigate if the cause of change is due to
construction or operation of the Project using
appropriate trends/statistical analyses. If results are
assessed to be likely due to the construction or
operation of the proposal, the exceedance is
considered to be project-attributable, and the trigger
criteria are considered to have been exceeded.

Identify and implement relevant alternative activities
which do not contribute to the exceedance.

MONITORING

Monitoring Indicators, Methods and
Locations

Timing & Frequency

Indicator

Water quality parameters at each surface
water monitoring location.

Method
Refer to Section 2.3

Resample affected monitoring location as
soon as practicable and review the result
no later than one week following
resampling.

Locations
Refer to Section 2.3

Timing & Frequency
Refer to Section 2.3.

Surface Water Management Plan
Perdaman Urea Project

REPORTING
Under EPA Act
DWER

The proponent shall report exceedance
findings to the CEO within seven days
of the exceedance being identified;

If the exceedances are determined by
the CEO to be attributable to site
activities, the proponent shall submit a
report detailing the actions to be taken
to address the exceedance(s) within
seven days of the proponent being
notified in writing of the determination
made;

The proponent shall submit all results of
the site surface water monitoring bi-
annually or at a frequency deemed
sufficient by the CEO until the CEO
determines that reporting may cease.

Exceedance reporting as per Section
24.4.

Monthly environmental reports as per
Section 2.4.1.

Trigger Reporting 2:
Notify the CEO within 7 days of
becoming aware of the exceedance.

Document the trigger exceedance for
later inclusion into the annual
Compliance Assessment Report (refer
to section 2.4.3.).
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ENVIRONMENTAL
CRITERIA

Trigger Criteria
Threshold Criteria

Threshold Criterion 2:

Exceedance of Surface
Water quality threshold
levels (refer to Table 1-4).

RESPONSE ACTIONS
Trigger Level Actions

Threshold Contingency Actions

Threshold Contingency Actions 2:

Confirm validity of result (i.e., review sampling
procedures, review dataset, review baseline data).

Review results from nearby monitoring locations,
where available.

If results are assessed as likely to be due to
construction or operation of the proposal, resample
affected monitoring location as soon as possible
(within one day) to verify the result.

Where construction or operation of the proposal are
found to contribute to the exceedance, halt relevant
activities. Remediate, where necessary.

Identify additional measures required to prevent the
threshold level being exceeded in the future (refer
to Section 3 adaptive management)

Implement the management and/or contingency
actions within seven days of the exceedances being
reported and continue implementation of those
actions until the CEO has confirmed by notice in
writing that it has been demonstrated that the
threshold criteria are being met and implementation
of the management and/or contingency actions are
no longer required.

Investigate to provide information for the CEO to
determine potential environmental harm or
alteration of the environment that occurred due to
threshold criteria being exceeded

MONITORING

Monitoring Indicators, Methods and
Locations

Timing & Frequency

Indicator, Location, Timing and
Frequency
Continue monitoring including

effectiveness of remediation to determine
potential  environmental harm  or
alteration of the environment.

Surface Water Management Plan
Perdaman Urea Project

REPORTING
Under EPA Act
DWER

Threshold Reporting 2:

Notify the CEO within 7 days of
becoming aware of the exceedance.

Regardless of whether or not the
threshold exceedance is project-
attributable, provide a report to the CEO
within 21 days from the date of
awareness of exceedance which
contains details of the management
actions implemented against the
threshold and their effectiveness, details
of the cause for exceedance and any
potential  environmental harm or
alteration of the environment that
occurred due to threshold criteria being
exceeded, measures to prevent future
threshold exceedances and measures
to prevent, control or abate the
environmental harm which may have
occurred. The remaining threshold
criteria is to be justified based on
demonstrating that the outcomes will
continue to be met through a better
understanding and application of the
management provision.

Exceedance reporting as per Section
2.4.4.
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ENVIRONMENTAL
CRITERIA

Trigger Criteria
Threshold Criteria

Groundwater Quality

RESPONSE ACTIONS
Trigger Level Actions

Threshold Contingency Actions

MONITORING

Monitoring Indicators, Methods and
Locations

Timing & Frequency

Surface Water Management Plan
Perdaman Urea Project

REPORTING
Under EPA Act
DWER

Trigger Criterion 3

Exceedance of
groundwater quality trigger
levels.

Physical Parameters
(including major ions,
pH, EC and ORP)
Major ions = Significant
change (i.e. +/-25%) from
baseline chemistry.

pH = 1 pH unit decrease.

EC = 20% change under
same tidal conditions.

ORP = Change from
oxidising to reducing or
vice versa.

Total Recoverable

Hydrocarbons (TRH)

Baseline value (where
detected) +10%. Where
Baseline value is <LOR,
trigger is equal to LOR.

Benzene, Toluene,
Ethylbenzene and Xylene
(BTEX)

Where Baseline value is
<LOR, trigger is equal to

LOR.

Nutrients (Ammonia,
Total Nitrogen, Nitrite,
Nitrate and Total Kjeldahl

Trigger Response 3:

Confirm validity of result (i.e., review sampling
procedures, review baseline data, review dataset).

Review results from nearby monitoring locations,
where available.

Increase the monitoring frequency to assess trends
or whether increase / exceedance is persistent.

Investigate if the cause of change is due to
construction or operation of the Project using
appropriate trends/statistical analyses. If results are
assessed to be likely due to the construction or
operation of the proposal, the exceedance is
considered to be project-attributable, and the trigger
criteria are considered to have been exceeded.

Such investigations may include confirmation of the
integrity of site storage facilities, identification of
plant failures and or spills and assessment of
general housekeeping.

Once actions to address the identified
exceedance(s) have been implemented, the
proponent shall monitor the effectiveness of the
actions and shall continue until such time as they
are advised by the CEO to cease.

For Project Attributable exceedances of trigger
criteria:

Resample affected monitoring location as soon as
practicable and review the result no later than one
week following resampling.

If both rounds of monitoring show trigger levels
have been exceeded, increase frequency of
monitoring in order to further assess changes.

Notify CEO within 7 days of become aware of the

Indicator

Water quality parameters at
groundwater monitoring location.

Method
Refer to Section 2.3

Resample affected monitoring location as
soon as practicable and review the result
no later than one week following
resampling.

each

Locations
Refer to Section 2.3

Timing & Frequency
Refer to Section 2.3.

The proponent shall report exceedance
findings to the CEO within seven days
of the exceedance being identified;

If the exceedances are determined by
the CEO to be attributable to site
activities, the proponent shall submit a
report detailing the actions to be taken
to address the exceedance(s) within
seven days of the proponent being
notified in writing of the determination
made;

The proponent shall submit all results of
the site groundwater monitoring bi-
annually or at a frequency deemed
sufficient by the CEO until the CEO
determines that reporting may cease.

Exceedance reporting as per Section
2.4.4.

Monthly environmental reports as per
Section 2.4.1.

Trigger Reporting 3:
Notify the CEO within 7 days of
becoming aware of the exceedance.

Document the trigger exceedance for
later inclusion into the annual
Compliance Assessment Report (refer
to section 2.4.3.).
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ENVIRONMENTAL
CRITERIA

Trigger Criteria

Threshold Criteria
Nitrogen)

Baseline value (where
detected) +10%. Where
Baseline value is <LOR,
trigger is equal to LOR.

Metals (Total Iron, Total

Aluminium, Arsenic,
Cadmium, Cobalt,
Copper, Lead,
Chromium, Nickel,
Selenium and Zinc)

Baseline value (where

detected) +10%. Where
Baseline value is <LOR,
trigger is equal to LOR.

RESPONSE ACTIONS
Trigger Level Actions

Threshold Contingency Actions

exceedance.

Identify and implement relevant alternative activities
which do not contribute to the exceedance.

Identify and implement relevant alternative activities
or additional measures to prevent exceedance and
which do not contribute to the exceedance.

Provide report within 21 days to CEO.

MONITORING

Monitoring Indicators, Methods and
Locations

Timing & Frequency

Surface Water Management Plan
Perdaman Urea Project

REPORTING
Under EPA Act
DWER

Threshold Criterion 3

Exceedance of
groundwater quality
threshold levels.

Physical Parameters

(including major ions,

pH, EC and ORP)

Major ions = +/-30% from
baseline chemistry pH =
<4.5

EC = 30% change under
same tidal conditions

ORP = Change from
oxidising to reducing or
vice versa.

Total Recoverable

Hydrocarbons (TRH)

Maximum concentration +
Standard Deviation.

Threshold Contingency Actions 3:

Confirm validity of result (i.e., review sampling
procedures, review dataset, review baseline data).

Review results from nearby monitoring locations,
where available.

If results are assessed as likely to be due to
construction or operation of the proposal, resample
affected monitoring location as soon as possible
(within one day) to verify the result.

Where construction or operation of the proposal are
found to contribute to the exceedance, halt relevant
activities. Remediate, where necessary.

Identify additional measures required to prevent the
threshold level being exceeded in the future (refer
to Section 3 adaptive management)

Implement the management and/or contingency
actions within seven days of the exceedances being
reported and continue implementation of those
actions until the CEO has confirmed by notice in
writing that it has been demonstrated that the

Indicator, Location, Timing and
Frequency
Continue monitoring including

effectiveness of remediation to determine
potential  environmental harm  or
alteration of the environment.

Threshold Reporting 3:

Notify the CEO within 7 days of
becoming aware of the exceedance.

Regardless of whether or not the
threshold exceedance is project-
attributable, provide a report to the CEO
within 21 days from the date of
awareness of exceedance which
contains details of the management
actions implemented against the
threshold and their effectiveness, details
of the cause for exceedance and any
potential  environmental harm or
alteration of the environment that
occurred due to threshold criteria being
exceeded, measures to prevent future
threshold exceedances and measures
to prevent, control or abate the
environmental harm which may have
occurred. The remaining threshold
criteria is to be justified based on
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ENVIRONMENTAL
CRITERIA

Trigger Criteria

Threshold Criteria

Benzene, Toluene,
Ethylbenzene and Xylene
(BTEX)

Exceedance relative to
designated environmental
criteria (Marine  Water
LOSP 95%).

Nutrients (Ammonia,
Total Nitrogen, Nitrite,
Nitrate and Total Kjeldahl
Nitrogen)

Maximum concentration +
Standard Deviation.

Metals (Total Iron, Total

Aluminium, Arsenic,
Cadmium, Cobalt,
Copper, Lead,
Chromium, Nickel,

Selenium and Zinc)

Maximum concentration +
Standard Deviation

RESPONSE ACTIONS
Trigger Level Actions

Threshold Contingency Actions

threshold criteria are being met and implementation
of the management and/or contingency actions are
no longer required.

Investigate to provide information for the CEO to
determine  potential environmental harm or
alteration of the environment that occurred due to
threshold criteria being exceeded.

MONITORING

Monitoring Indicators, Methods and

Locations

Timing & Frequency

Surface Water Management Plan
Perdaman Urea Project

REPORTING
Under EPA Act
DWER

demonstrating that the outcomes will
continue to be met through a better
understanding and application of the
management provision.

Exceedance reporting as per Section
2.4.4.

Groundwater Levels

Trigger Criterion 4

Continuous increasing
trend and/or continuous
decreasing trend in the
Depth to groundwater
(mBTOC and mAHD).

Trigger Response 4:

Confirm validity of result (i.e., review sampling
procedures, review dataset, review baseline data).

Review results from nearby monitoring locations,
where available.

Investigate if the cause of change is due to
construction or operation of the Project using
appropriate trends/statistical analyses. If results are
assessed to be likely due to the construction or
operation of the proposal, the exceedance is
considered to be project-attributable, and the trigger
criteria are considered to have been exceeded.

Indicator

Groundwater level changes at
groundwater monitoring locations during
quarterly monitoring events .

Method
Refer to Section 2.3.3

Resample affected monitoring location as
soon as practicable and review the result
no later than one week following
resampling.

The proponent shall report exceedance
findings to the CEO within seven days
of the exceedance being identified;

If the exceedances are determined by
the CEO to be attributable to site
activities, the proponent shall submit a
report detailing the actions to be taken
to address the exceedance(s) within
seven days of the proponent being
notified in writing of the determination
made;

The proponent shall submit all results of
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ENVIRONMENTAL
CRITERIA

Trigger Criteria
Threshold Criteria

RESPONSE ACTIONS
Trigger Level Actions

Threshold Contingency Actions

Identify and implement relevant alternative activities

which do not contribute to the exceedance.

For Project Attributable exceedances of trigger
criteria:

Undertake additional gauging round as soon as
practicable following implementation of contingency
actions and review the result.

If both rounds of monitoring show trigger levels
have been exceeded increase frequency of
monitoring in order to further assess changes.

Notify the CEO within 7 days of becoming aware of
the exceedance.

Identify additional measures required to prevent the
trigger level being exceeded and implement as
required.

Provide report within 21 days to CEO.

MONITORING

Monitoring Indicators, Methods and

Locations

Timing & Frequency

Locations

Refer to Section 2.3.3 and Appendix 4

Timing & Frequency
Refer to Section 2.3.3

Surface Water Management Plan
Perdaman Urea Project

REPORTING
Under EPA Act
DWER

the site groundwater monitoring bi-
annually or at a frequency deemed
sufficient by the CEO until the CEO
determines that reporting may cease.

Exceedance reporting as per Section
2.4.4.

Monthly environmental reports as per
Section 2.4.1.

Trigger Reporting 4:
Notify the CEO within 7 days of
becoming aware of the exceedance.

Document the trigger exceedance for
later inclusion into the annual
Compliance Assessment Report (refer
to section 2.4.3.).

Threshold Criterion 4

Continuous
increasing/decreasing
trend of >12 months.

Threshold Contingency Actions 4:

Confirm validity of result (i.e., review sampling
procedures, review dataset, review baseline data).

Review results from nearby monitoring locations,
where available.

If results are assessed as likely to be due to
construction or operation of the proposal, resample
affected monitoring location as soon as possible
(within one day) to verify the result.

Where construction or operation of the proposal are
found to contribute to the exceedance, halt relevant
activities. Remediate, where necessary.

Identify additional measures required to prevent the
threshold level being exceeded in the future (refer
to Section 3 adaptive management)

Implement the management and/or contingency

Indicator, Location, Timing and
Frequency
Continue monitoring including

effectiveness of remediation to determine

potential  environmental  harm

alteration of the environment.

or

Threshold Reporting 4:

Notify the CEO within 7 days of
becoming aware of the exceedance.

Regardless of whether or not the
threshold exceedance is project-
attributable, provide a report to the CEO
within 21 days from the date of
awareness of exceedance which
contains details of the management
actions implemented against the
threshold and their effectiveness, details
of the cause for exceedance and any
potential  environmental harm or
alteration of the environment that
occurred due to threshold criteria being
exceeded, measures to prevent future
threshold exceedances and measures
to prevent, control or abate the
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ENVIRONMENTAL
CRITERIA

Trigger Criteria
Threshold Criteria

RESPONSE ACTIONS
Trigger Level Actions

Threshold Contingency Actions

actions within seven days of the exceedances being

reported and continue implementation of those
actions until the CEO has confirmed by notice in
writing that it has been demonstrated that the
threshold criteria are being met and implementation
of the management and/or contingency actions are
no longer required.

Investigate to provide information for the CEO to
determine potential environmental harm or
alteration of the environment that occurred due to
threshold criteria being exceeded.

MONITORING

Monitoring Indicators, Methods and

Timing & Frequency

Surface Water Management Plan
Perdaman Urea Project

REPORTING
Under EPA Act
DWER

environmental harm which may have
occurred. The remaining threshold
criteria is to be justified based on
demonstrating that the outcomes will
continue to be met through a better
understanding and application of the
management provision.

Exceedance reporting as per Section
2.4.4
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2.2  Objective based Provisions

An objective-based provision is the Project-specific desired state for an environmental factor to be achieved from the
i mpl ementation of management actions and must relate t

This Section of the SWMP provides details of the objective based provisions to be implemented for the project.
Objective-based provisions relate to management actions and are used where it is not practical, efficient or necessary to
implement outcome-based provisions because the priority for protection is lower. Management actions are the actions
i mpl emented to achieve the environmental objective whi
mitigation hierarchy, while management targets are a type of indicator defined to demonstrate that the objective is being
met.

The surface water management performance objectives of the Project are to prevent the unmanaged discharge of
surface and process waters to the surrounding environment.

This will be achieved through:

1 Minimising ground disturbance and implementation of progressive erosion and sediment controls;
Construction of adequately sized onsite retention basins;
Controlled release of water from the site after water quality testing;

= =4 =4

Preventing leaks or spills of chemicals and other contaminants (oily water) from entering surface water
and groundwater;

Treating contaminated water for reuse or approved disposal;
Timely rehabilitation of disturbed areas;

Resurfacing with stored topsoil; and

1 Revegetation of the disturbed areas as soon as practicable.

= =4 =

The Project has included management targets and management actions that will aid the Project in achieving the
objectives stated within Condition 6-1 and 8-1 of MS 1180 as well as the overall EPA objective for Inland Waters and
these are outlined in Table 2-2 below.
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Surface Water Management Plan
Perdaman Urea Project

Table 2-2 Surface Water Objective-Based Conditions (Management Actions, Targets and Monitoring)

EPA Factors and Objectives

Objective from MS 1180

Key Environmental Values

Key Impacts and Risks

Inland Waters - To maintain the hydrological regimes and quality of groundwater and surface water so that environmental values are protected.

Condition 8-1 - Maintain the hydrological regimes and quality of surface water so that environmental values are protected.

Condition 6-1 - Minimise project attributable impacts on groundwater quality, flow direction and/or depth to maintain the hydrological regimes
and quality of groundwater and surface water so that environmental values are protected.

Fresh water quality maintaining the health of surrounding ecosystems and supporting fauna which utilise these ecosystems.

Natural drainage channels and temporary watercourses supporting local vegetation and habitat values for conservation significant fauna.
Natural microbial presence, composition and distribution in soil layers.

Natural species richness and composition of seeds within topsoil/subsoil.

Natural chemistry and composition of topsoil/subsoil from leaf litter and natural sources of decomposed organic matter.

Short and long-term alteration of surface drainage and water flow pathways, including surface, ground and tidal water flow to supratidal
vegetation.

A decrease in infiltration from rainfall and surface to groundwater within the project development envelope.

Increased turbidity of surface waters due to soil erosion and/or the transport of mobilised sediments from excavation activities and imported fill
material.

Increased acidity within surface and groundwater from disturbance of Potential Acid Sulfate Soils.

Contamination of surface and groundwater due to accidental spills of hydrocarbons / chemicals used during construction.
Redirection and redistribution of surface water runoff volumes from hardstand surfaces into a managed system.
Degradation of water quality from elevated levels of suspended solids or contaminants in surface water runoff.

Regional stormwater flows from the catchment flowing through the supratidal flats to the Burrup Road Causeway culvert.
Changes to soil chemistry and characteristics may impede survival rates of plants during rehabilitation.
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Surface Water Management Plan
Perdaman Urea Project

Reporting

Management Actions 17 Hydrological
Management

Establish sediment, erosion and water
quality control measures including silt
fences, clean and dirty water diversions,
sediment basins and stockpile areas
down gradient of disturbed areas.

Where possible, diverted water is to be
discharged into remnant sections of
natural water courses downstream of the
Project work area.

Existing drainage lines will be protected,
and any diversion of these lines should
be kept to a minimum.

Flow management across the site will
prevent the concentration and diversion
of waters onto steep or erosion prone
slopes.

Any diversion of drainage lines will be
directed to slopes that are not prone to
erosion.

Disturbance to watercourses, riparian
vegetation and flood plains will be
avoided or minimised, wherever
practicable, and managed in accordance
with this SWMP.

Where possible, existing vegetation
surrounding the construction site will be
used as a buffer zone to help filter
surface runoff and should not be
disturbed unless necessary for the
purpose of construction.

Any disturbance of watercourses should
be completed during dry, non-flow
periods.

Natural surface water channels will be
reinstated wherever possible following
disturbanceto a watercourse.

Establish access routes for site vehicles
and deliveries to minimise disturbance of
cleared areas.

SWMT 1

Maintain the natural landscape and
surface water flows as much as
practicable.

Monitoring
Indicator
Variation from natural watercourse
conditions (can include direct

disturbance to watercourses during
construction, or indirectly from erosion
causing accumulation of sediments
downstream, impacting surface water
flows.)

Method
GPS data of the natural site hydrology
(landscape  depressions)  will  be

compared to the changing state during
clearing and construction.

Inspections of the effectiveness of
surface water diversions during first rains
and heavy rainfall events.

Location

Project site (natural site hydrology)
surface water channels and diversions.
Timing & Frequency

During Construction and Operation (Life
of Project)

Weekly environmental inspections.
Water diversions inspected during first
rains.

Compliance with SWM Target 1 will be
reported in the CAR, as per Section
2.4.3 and in alignment with the CAP.

CAR submitted to EPA.

All clearing/disturbance that does not
follow the conditions on the Ground
Disturbance Permit (GDP) will be
required to be reported as an incident in
Perdamands incide
system.

Exceedance reporting as per Section
2.4.4 if discharged water does not
comply with DWER guidelines.

A log of water used for dust suppression
will be maintained and reported in the
Monthly Environmental Report.
Information reported will include, where
relevant, the source of the water (eg:
bore reference number or standpipe
reference), date and time, volume
removed (including meter reading at
start and finish), location where water
was used.
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A Diversion channels will be constructed
with similar gradients to the natural
surface water systems in the Project
area.

N Stabilisation of the banks of any open
diversion channels is to be undertaken
with direct seeding of native vegetation
species endemic to water courses in the
region, or through use of weed free,
excess topsoil from a similar area
previously cleared from the project site.

Management Action 2 i Groundwater
Baseline

N Establish baseline condition of the
groundwater environment and quality and
to determine treatment requirements (if
any).

N Undertake more than one monitoring
event to ensure the data are
representative and to capture seasonal
variations.

N The laboratory analytical suite of samples
taken through boreholes should include:
pH, total acidity, total alkalinity, sulfate,
chloride, sodium, ammonia (as nitrogen),
total dissolved solids (TDS), EC, total

nitrogen, total phosphorus, dissolved
aluminium (filtered), total aluminium,
dissolved arsenic (filtered), dissolved

chromium (filtered), dissolved cadmium
(filtered), total iron, dissolved iron
(filtered, dissolved manganese (filtered,
dissolved nickel (filtered), dissolved
selenium (filtered) and dissolved zinc
(filtered).

Measurements of pH, redox potential
(Eh), dissolved oxygen (DO), total
titratable acidity, total titratable alkalinity
and conductivity should be made in the
field. DER recommends low-flow
sampling methods over the use of

SWMT 2

Conduct baseline ground and surface
water investigations to determine
baseline water quality and the local
hydrological regimes.

Indicator

Baseline ground and surface water
quality as indicated by the Coffey 2022b
Report (Appendix E of Attachment I).

Method

Engage specialist to carry out baseline
groundwater assessment at least six
months prior to ground disturbance.

Review baseline data to develop a
monitoring program including sampling
frequencies, locations and analytes.

Locations

Groundwater monitoring bores (refer to
Appendix E).

Timing & Frequency
Prior to Construction commencing

Baseline from February 2022 compared
against ongoing monitoring on a
quarterly basis.

Hydrogeological Assessment will be
provided to the CEO in accordance with
6-2 of MS 1180.

Compliance with SWM Target 2 will be
reported in the CAR, as per Section
2.4.3 and in alignment with the CAP.

CAR submitted to EPA

Where changes in groundwater quality
exceeds baseline water quality, reporting
of exceedances will be implemented as
per Section 2.4.4.
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bailers for sampling groundwater.
Management Actions 3 1 Surface SWMT 3 Indicator Compliance with SWM Target 3 will be
Water Quality During and after works, the physical Surface water quality in alignment with reported in the CAR, as per Section
Undertake quarterly monitoring of surface parameters of surface water are not to DER guidelines prior to discharge or 2.4.3 and in alignment with the CAP.
waters and compare against baseline significantly vary or fall below the values reuse (see Table 2-3 2.3.2). CAR submitted to EPA.
results. that exist onsite, prior to the works Surface water baseline results. Exceedance reporting as per Section
Implement the surface water monitoring commencing. 2.4.4 if surface water quality does not
program  (Section 2.3.2) throughout Method meet DWER guidelines (Table 2-6 and
construction and operation of the Project . i h Table 2-7).
to ensure there are no adverse impacts Monitor water quality as per the . . .
attributable to Project activities to surface provisions and method provided in Table Unauthorlsed ‘ discharge into the
water quality, including indications of 2-3. environment will be reported.
excess nutrients, hydrocarbons, and ASS Compare against baseline surface water Report observations made at time of
indications (i.e. Aluminium etc) and other quality as indicated by the Coffey 2022b survey if no surface water is present to
COPC, identified in samples taken. Report (Appendix E of Attachment 1) monitor.
Water will be treated to ensure discharge and compare results against the
from hold ponds is clean and consistent nominated ANZECC guidelines.
with naturally occurring water quality from
nearby creeks or surface runoff (compare )
monitoring results against baseline). Location o ,
Hold pond water to be treated and tested _Sur_face water : monitoring locations as
to ensure compliance with water quality |nd|c_ate_d by Flgure 2-1 Surface Water
. X . Monitoring Locations
requirements prior to discharge.
Measure physicochemical water quality o
at the surface water locations and collect Timing and Frequency _ )
samples, if surface water is present. Note During Construction and Operation (Life
observations if no surface water is of Project)
present at the time of survey. Baseline from February 2022 compared
against ongoing monitoring on a
quarterly basis.
Management Action 4 i Groundwater SWMT 4 Indicator Compliance with SWM Target 4 will be
Monitoring During and after works, the physical . reported !n the CAR, as per Section
Establish a ground water monitoring parameters of groundwater are not to EEUme ST EUENY (PEENErss i 2.4.3 and in alignment with the CAP.
program to determine groundwater significantly vary or fall below the values 1I\;|?)tr)1lﬁorinzg-88chepéﬁf:aof’ggffey(;;%uzg%\;vater CAR submitted to EPA.
glcjtal\lllltt)lle;mpa(;:tlsrlnféom fggjsetfl§C§gszIaa?’:g E:r:)zir;mee)(r:itin;nSIte’ priorfo fhe works Triggers and thresholds (Tab|e 2_8) in Where changgs in groundvyater quallty
operations : 99 _ )L exceeds baseline water quality, reporting
. Groundwater levels shall not be relation to baseline results (Appendix E of exceedances will be implemented as
Monitor  the  groundwater  quality adversely impacted due to project of Attachment I). per Section 2.4.4.
parameters provided in Table 2-8 to attributable activities (i.e. a pattern of . .
identify any exceedances to groundwater decline, due to changes in -lp—ge results of an_l); f'sld tes“r.'g 'dn ASS r?r
corresponding triggers and thresholds surface water flows from construction or SS areas will 'be provided (o the
43
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also provided in the proposed monitoring
schedule (Table 2-8).

Assess the current and latest monitoring
event data with the baseline data to
determine  groundwater quality and
potential indicators (trigger and threshold
exceedances) that construction or
operations are impacting groundwater
environment adversely.

Collect groundwater samples using a
passive sampling device or other industry
accepted method deemed suitable for
groundwater monitoring purposes.

Parameters to be monitored are included
within Section 2.3.2 of this Plan.

operational activities).

Method

Monitor depth to groundwater and the
following quality parameters (mBTOC
and mAHD), pH, redox (Eh), electrical
conductivity (EC), Total Titratable Acidity
(TTA) and Total Alkalinity (Talk),
Oxidation Reduction Potential (ORP),
Total Recoverable Hydrocarbons (TRH),
benzene, toluene, ethylbenzene, xylene
(BTEX), ammonia (NHs), total nitrogen
(TN), nitrate (NOs’), nitrite (NO2), total
kjeldahl nitrogen (TKN), total iron (TFe),
total aluminium (TAl), arsenic (As),
cadmium (Cd), cobalt (Co), copper (Cu),
lead (Pb), chromium (Cr), manganese
(Mn), mercury (Hg), nickel (Ni), selenium
(Se), and zinc (zn) through groundwater
bores to detect possible leaching.

Water sampling should be undertaken in
accordance with the relevant guidelines
and standard operating procedures.

EPC shall sample and monitor all
groundwater bores at least every six (6)
months and compare the results against
the baseline groundwater quality,
groundwater flow directions, and depth
to groundwater obtained from the
hydrogeological studies referred to in
Condition 6-2.

Locations

Groundwater monitoring bores (see
Appendix 4).

Timing & Frequency
During Construction and Operation (Life
of Project)

Monthly in construction zones.
Quarterly in all other areas (March, June,

HSSE Manager immediately on their
receipt and prior to the commencement
of ground disturbing activities.

In the event that monitoring indicates an
exceedance of trigger levels, EPC shall
report findings to Perdaman, who will
report findings to the CEO within seven
days of the exceedance being identified.
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Management Targets

Monitoring

September and December).

Ongoing subsequent monitoring to occur
quarterly.

Weekly Inspections

Surface Water Management P
Perdaman Urea Proj

Reporting

lan
ect

Management Actions 5 1 Pollution

Control & Prevention

All surface water discharges on site shall
be diverted to a purpose-built facility to
treat (if required) and be contained by
implementing the following actions:

External water flows entering the
Pr o] ebatterg $imits will be diverted
around the construction footprint, using
drainage structures such as catch drains
and bunds.

All drainage lines likely to receive run-off
from disturbed areas, such as those
downstream of worksites, will be fitted
with geotextile silt fences. Rock checks
should also be used in drains to slow
flows and provide a lining to prevent
scouring of underlying surfaces.

Sediment basins will be added to
drainage lines as necessary. Basins shall
be designed relative to the catchment
and likely flow levels for higher rainfall
events. For water containing very fine
sediment a longer detention period may
be necessary to prevent turbid discharge.

All stormwater proposed for discharge
will first be contained in an appropriately
lined sediment or attenuation basin, to
encourage sediment to settle out.

Where possible, stormwater will be
captured and used for construction
activites and will be treated to meet
regulatory discharge requirements before
it leaves the Project boundary. Potentially
contaminated stormwater (e.g. runoff
which contains hydrocarbons) will not be
discharged into the environment.

SWMT 5
Pollution caused by site activities will be
avoided through appropriate

containment, diversion and treatment of
surface water run-off.

Indicator

Stormwater (fresh and contaminated)
run-off collection systems are effective.

Signs of stormwater not being captured.

Method

Conduct inspections of stormwater
drainage, storage and sediment control
structures to ensure hydraulic integrity
and effectiveness.

Water quality will be monitored to ensure
compliance with standards prior to
discharge. Monitoring water quality as
per the Monitoring Provisions in Table 2-
3.

Monitoring for potential trace elements
surrounding identified areas of
sedimentation (to ensure accidental
discharge has not occurred).

Monitoring of vegetation health.

Location
Stormwater drainage channels (both
natural and made diversions), hold

ponds and surface water processing
systems.

Timing & Frequency

During Construction and Operation (Life
of Project)

Weekly inspections of stormwater
drainage and control structures.

Compliance with SWM Target 5 will be
reported in the CAR, as per Section
2.4.3 and in alignment with the CAP.

CAR submitted to EPA.

Unauthorised  discharge into the
environment will be reported

Where spills leach offsite or impact
surrounding environmental values,
reporting of exceedances will be
implemented as per Section 2.4.4

Damages to pollution control structures
will be reported as incidents.
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Storm water collected from construction
areas that is considered not to be at risk
from hydrocarbon contamination will be
kept separate from natural surface water
and reused on site or discharged via
sediment reduction controls.

Run-off  collected from  hardstand
surfaces, conveyor and product storage
sheds in the production plant and the port
areas will be managed to minimise
impacts on surrounding environments,
including marine environmental quality.

During operation of the Urea Plant:

Use granular urea instead of prilled urea
to minimise fines and dust production
which may accidentally be discharged
during conveying and ship-loading
activities.

Revegetate and rehabilitate areas no
longer in use and implement landscaping
where possible around site facilities to act
as a filter for potential offsite
contamination.

(Specific Post Construction Management
Action and Targets associated with
emissions will be addressed in the EPA
Part V Works Approval and Operating
License for the facility).

Management Targets

Monitoring

Surface Water Management P
Perdaman Urea Proj

Reporting

lan
ect

Management Actions 6 1 Erosion &
Sedimentation

Sediment controls are designed to
prevent the transportation of sediment
and other pollutants from worksites to
waterways. They will be installed across
the Project sites in areas where land is
disturbed, and any identified damage to
structures is to be repaired immediately
upon discovery. To minimise the land
exposure and potential risk of erosion, all
land disturbances should be confined to
a minimum practical working area and

SWMT 6

Erosion and sedimentation caused by
site activities will be minimised through
appropriate containment and diversion of
surface water run-off.

Indicator /s

Unnatural erosion and deposition of
sediments.

Stormwater not  captured  within
structures as designed.

Evidence of stormwater impacting
natural  landforms  (i.e.  exposed

vegetation roots, poor drainage etc).

Method

Review of Erosion and Sediment Control
Plans and validate that the proposed

Compliance with SWM Target 6 will be
reported in the CAR, as per Section
2.4.3 and in alignment with the CAP.

CAR submitted to EPA.

If containment capacities are exceeded,
report any exceedances as per Section
2.4.4.

Damages to sediment control structures
will be reported as incidents.
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within the vicinity of the identified work
areas. Sediment controls will include the
following:

Sedimentation controls will be
constructed prior to the clearing of any
large areas at risk ofgenerating runoff.

Ensure that silt from batters, cut-off
drains, table drains, and road works is
retained on site and replaced as soon as
practicable, sediment controls will be
installed downstream of any disturbed
land such as worksites, prior to that work
being undertaken.

Sediment control structures at waterway
crossings will be developed during the
detailed design process before any such
work takes place.

If any areas of localised erosion develop,
they will be remediated as soon as
practicable to prevent further erosion or
sediment deposition in offsite areas.

Temporary drainage structures will be
designed to reduce run-off velocities by
using wider inverts, flat bottomed drains
rather than V-shaped drains, check dams
(or similar), silt fencing and revegetation
of completed areas.

Rock armouring and other erosion
controls will be utilised in areas of high
erosion potential (eg: steep gradients and
bends).

Cleaning of all drains to remove silt,
vegetation (where capacity is reduced)
and litter.

Site specific erosion measures will be
detailed in an Erosion and Sediment
Control Plan developed for each site
within the PDE.

Run-off controls will be developed and
maintained to the following standards:

Controls will be designed to take
predicted flows, based on 140436-000-

erosion and sediment controls have
been implemented and, where relevant,
revised to accommodate the changing
environment.

Inspections to observe and record any
scouring, erosion and sediment transfer
particularly beyond the Project footprint.
Monitor the sediment basin depth pegs
through weekly inspections.

Regularly inspect stormwater drainage
and sediment control structures to
ensure hydraulic and structural integrity
and erosion and pollution control
effectiveness.

Weekly inspection of access roads and
hardstand areas to identify erosion
damage in need of maintenance.
Remediation is to occur within one
month or earlier if heavy rains are likely.

Weekly inspections of general soil
integrity, vegetation health and evidence
of poor drainage, soil compaction, etc.
GPS data of the natural site landscape
depressions will be compared to the
changing state to help infer potential
deposition and erosion on site.

Locations

Sediment basins, areas with a
corresponding ESCP (erosion and
sediment control plan), all sediment
control structures, stockpiles.

Timing & Frequency
During Construction
Weekly erosion inspections.

Weekly stormwater and sediment control
structure inspections.

Monthly GPS checks to identify erosion
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41EG-0001  Standard  Specification and deposition.
Geographic, Climatic and Wind / Seismic
Data.

N Exposed ground will have control
measures that minimise the level of
erosion.

A Drains will be installed across the site to
divert clean surface water to stable areas
and away from parts of the site where soil
is exposed.

A Installation of sediment traps and basins
with a riser pipe or flexible pipe and
spillway to avoid adverse flood risk to
adjoining properties. These systems shall
allow for the gradual discharge of the
clearest water during a storm event as
detailed in 6.1.3.

A If the control structures are obstructed or
have their capacity reduced by 30% or
more through the accumulation of silt,
litter, vegetation and other debris, they
shall be cleared, with silt returned to a
stabilised part of the project.

N Geotextile silt fences shall be installed in
surface water flow areas to minimise the
sediment discharge from the site (see
Attachment B).

N Where silt fences are installed for
sediment control, they must be
constructed with a centre section lower
than the ground levels at the end of the
silt fence to avoid outflanking during
heavy rainfall events.

A Silt and sediment fences will be installed
and maintained until the areas up-
gradient have been adequately stabilised
to minimise the erosion risk such that the
controls can be removed.

N Should hay bales be used for sediment
control, they will be made of straw
sourced from cereal crops and be free of
weed seeds.
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Management Actions 7 i Climate &
Flood Risk

Construction activities will be scheduled
to avoid periods of heavy rainfall, strong
winds or peak water flow.

Hold ponds will be designed to withstand
the containment capacity of a 1 in 100-
year storm event.

Any disturbance of watercourses should
be completed during dry, non-flow
periods.

Clearing of sloping ground is to be
managed, where possible, to avoid wet
periods, to minimise erosion of unstable
ground.

Stabilisation of disturbed areas and new
surface water lines will be completed
prior to the wet season.

As far as practicable, works in water
ways will be conducted during the dry
season to minimise environmental
impacts.

Basins shall be designed relative to the
catchment and likely flow levels for higher
rainfall events.

The following criteria are applicable to the
design of stormwater infrastructure with
respect to Stormwater Quantity

(Flooding):
Designed in accordance with the

6Major/ Minor 6

Australian Rainfall and Runoff and
AUSTROADS Waterway Design
Guidelines

Adopt the guidance from DWER Water
Quality Protection Note 52: Stormwater
Management atindustrial Sites

Minimise the impact of flooding on
structures and as a general principal, for
storms of 1 in 20-year ARI or less, the

appr d

SWMT 7

Schedule site activities in consideration
of local climate and incoming weather
events.

Construct Erosion Sediment Pollution
Controls (ESPCs) in consideration of
climatic conditions to prevent flooding
within and adjacent to the PDE.

Monitoring
Indicator
Evidence on site, at hold ponds, ESPC
infrastructure and stormwater

containment of flooding events or other
extreme weather events affecting the
integrity or effectiveness.

Method

Monitoring of incoming weather and
predicted climate.

Monitor timing of works against a
predetermined schedule to ensure
adherence to best practice timeframe of
works.

Monitoring water quality as per the
Monitoring Provisions Table 2-3.

Weekly inspections of stormwater
drainage, storage and sediment control
structures to ensure effectiveness of the
load capacity.

Location

Monitor flow velocities in natural or
unlined channels during rains.

Monitoring of the site rain gauge.

Monitoring incoming weather through
BOM or a local trusted meteorology
platform.

Timing & Frequency

During Construction

Weekly stormwater and sediment control
inspections.

Monitor incoming weather events daily.
Flow velocities monitored during first

rains and each precedingly more intense
rain event thereafter.

Compliance with SWM Target 7 will be
reported in the CAR, as per Section
2.4.3 and in alignment with the CAP.

CAR submitted to EPA.
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post-development flows should meet pre-
development flows off the project site,

With respect to environmental flows, to
prevent erosion, scouring and
sedimentation in natural or unlined
channels velocities of frequent/regular
storm flows (1 in 5-year ARI storms)
should be limited to velocities of less than
0.8 m/sec

Major storms of up to 1 in 100-year ARI
storm and up to 24-hour duration should
be stored and treated on the plant site
and recycled, all storms of a greater
duration will be released in a controlled
fashion through spillways.

Within the PPA the design and
construction of  stormwater/drainage
infrastructure will be to MRWAStandards.

With respect to Stormwater Quality follow
the guidance and adopt the practices of
the Stormwater Management Manual for
Western Australia and Water Quality
Protection Note 52: Storm Water
Managementat Industrial Sites.

On-site and  off-site  stormwater
management will minimise the export of
pollutants from the site and adopt the
following stormwater quality improvement
targets as compared to untreated
stormwater:

Eighty percent (80%) reduction in Total
Suspended Solids

Ninety (90%) reduction in Gross
Pollutants

As a guide, peak flows must be retained
on-site to allow management of
stormwater quantity and quality by
treating the first flush. The first flush
treatment systems should be designed to
treat a volume equivalent to a 1 in 3-
month event ARI.

Reductions in contaminant

Management Targets

Monitoring

Surface Water Management Plan
Perdaman Urea Project

Reporting
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concentrations (by example heavy
metals, pathogens, nutrients and
hydrocarbons) are to be consistent with
ANZECC and other pertinent guidelines
for marine water quality.

Management Actions 8 T

Rehabilitation

N Where sedimentation occurs, the source
of the sediment should be determined to
identify likely erosion in up gradient
areas. The sediment should be removed
and deposited if possible as part of
erosion controls.

N Where erosion is identified and requires
rehabilitation, the impacted area shall be
filled, compacted and contoured to merge
with the surrounding landscape.

N Throughout construction, rehabilitation of
disturbed areas will be progressively
undertaken, or as soon as practicable,
following completion of specific works.

N Train personnel in the identification of
erosion and sedimentation.

SWMT 8

Erosion and sediment deposition will be
managed through rehabilitation and
corrective actions as soon as practicable
upon identification.

Indicator

Unnatural
sediments.

erosion and deposition of

Method

Monitor for sedimentation to assist in
identifying upgradient erosion.

Monthly comparisons of GPS data from
natural conditions to assist in possible
detection of erosion and sedimentation.

The effectiveness of rehabilitated areas
will be assessed through weekly
inspections.

Locations

Site GPS data, rehabilitated areas and
all surface water diversions.

Timing & Frequency
During Construction and Operation (Life
of Project)

Monthly GPS comparisons.
Weekly inspections.

Compliance with SWM Target 8 will be
reported in the CAR, as per Section
2.4.3 and in alignment with the CAP.

CAR submitted to EPA.

Management Actions 9 T

Management

N Accidental spills will be prevented where
possible, and emergency response
actions to remediate accidental spills will

Spill

SWMT 9

All spills onsite will be reported and
remediated upon discovery.

Indicator

Evidence of spills of hydrocarbons and
hazardous chemicals.

Compliance with SWM Target 9 will be
reported in the CAR, as per section 2.4.3
and in alignment with the CAP.

CAR submitted to EPA.

; ; ; Method All non-compliances by personnel in
belenacted |mmed|ately upon discovery. Monitored via incident management relation to their responsibilities regarding
N Spill Contingency and Emergency L gemet spill management will be reported as an
; system. If incidents are to occur in P g P
Response Plans and Procedures will be : . L incident i n Per da
developed and implemented to address frquent succession; an audit W'". be management system
carried out sooner than the prescribed g Y :
51
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environmental risks and potential impacts
specifically related to the operational
phase.

Spill kits are to be maintained and kept in
areas designated for refuelling activities
and storage areas for dangerous goods.

Ensure spill response training is provided
to personnel.

Ensure proper bunding and storage
(110% containment) is provided for fuels
and chemicals during construction.

Equipment servicing will take place in
designated areas. Field servicing will be
undertaken in a manner that facilitates
containment of all hydrocarbons and
chemicals

Containment bunds around facilities such
as vehicle servicing facilities, chemical /
fuel storage areas and concrete batch
plants will be designed to minimise flood
water entry andbe inspected on a regular
basis.

Management of hydrocarbons and
hazardous  substances must  be
undertaken in accordance with the
requirements of PCF-PD-EN-PEMP
Project Environmental Management Plan
(PEMP).

schedule and management measures
will be amended.

Spill response kits inspected weekly.

Inspections of containment bunds and
storage areas.

Locations

Chemical storage facilities designated
refuelling areas and containment bunds.

Timing & Frequency
During Construction and Operation (Life
of Project)

Yearly audits (incident
system).
Weekly inspections.

management

Spills will be reported as incidents.

Where spills leach offsite or impact
surrounding environmental values,
reporting of exceedances will be
implemented as per Section 2.4.4.

Management  Actions 10 )
Stormwater Ponds

For paved areas of the urea processing
plant, there will be stormwater collection
pits (epoxy coated concrete pit) where
the first 15mm of stormwater can be
collected. Stormwater collected will be
treated by steam stripping or other
means to bring ammonia (Total Kjeldahl
Nitrogen) in water within limit, prior to
reuse within the process plant.

The stormwater pond includes an oil
skimmer for removal of oil traces. These
are sent to the oily water collection

SWMT 10

Stormwater ponds and collection pits will
be managed / treated with relevance to
their source of diversion, concerning
potential contaminants contained within.

Stored and treated water will be reused
on site where applicable, and to the
standards provided by DWER.

Indicator
Stormwater diversion channel system

Method

Discharge from any oily water separator
shall be monitored to ensure it contains
less than 5ppm Total Recoverable
Hydrocarbons (TRH) and is in
compliance  with  Project approval
conditions before it can be used for dust
suppression or discharged into the
environment.

Water quality monitoring. Water quality

Compliance with SWM Target 10 will be
reported in the CAR, as per Section
2.4.3 and in alignment with the CAP.

CAR submitted to EPA.

Oily water separator test results will
be reported to the HSSE Manager prior
to releasing tested water to the
environment.
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pit/processing.

The Pr ctormwated surface water
system in the main process area (first
flush) (Site C) will direct stormwater from
hardstand areas into two separate
streams which enable the containment
and use of the runoff:

Stormwater that could be contaminated
by spills or leaks from process activities
willbe directed for pre-treatment, prior to
being discharged by the MUBRL or
evaporated in an evaporation pond;

Uncontaminated stormwater will not be
treated but will be pumped directly from
the stormwater holding pond into the
seawater used for cooling on site.

In Site C uncontaminated stormwater
runoff will be collected in a sediment basin
and used for dust suppressionand other
construction needs. This measure will be
implemented as part of the early works

once t he s i twerlsshavd belerl
completed.
Where  practicable, water reuse

opportunities will also be sought in other
project areas.

Written approval from the Cont r ac
HSSE Manager must be obtained prior to
reuse or discharge to the environment.

—

will be monitored in the freshwater
streams to determine if separation from
potentially contaminated streams has
been effective.

Locations

Oily water separator, oily water pond and
all other hold ponds.

Timing & Frequency
During Construction and Operation (Life
of Project)

Weekly inspections.

Management Actions 11 i Causeway
Culverts

The causeway will be built up above the
flat and will include several hydrological
and fauna friendly culverts to ensure the
structure does not impede natural
drainage or tidal action.

Ensure causeway culvert flow velocities
of less than 1.0 m/s to achieve the
environmental outcomes of this design as
per Condition 1 of MS 1180.

SWMT 11

Maintain the quality and flow velocity of
tidal water flow to the King Bay /
Hearson Cove supratidal vegetation.

Indicator

Tidal  flow
causeway.

velocities across the

Method

Monitor culvert flow velocities using a
flow probe to determine compliance with
Conditon 1 of MS 1180 (outflow
velocities less than 1m/s).

Monitor timing of works against a

Compliance with SWM Target 11 will be
reported in the CAR, as per Section
2.4.3 and in alignment with the CAP.

CAR submitted to EPA.

Where exceedances of authorised limits
of water flow velocities occur, reporting
of exceedances will be implemented as
per Section 2.4.4.
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EPC shall ensure the installation of seven
arch shaped culverts each having a width
of 4.37 m and a height of 2.87 m beneath
the causeway to prevent tidal water flows
being impeded within the King Bay /
Hearson Cove supratidal to intertidal flat
area.

Causeway construction works will be
completed over the shortest time
practicable to minimise the period of
environmental disturbance in the saline
coastal flat.

Prepare and Implement an Erosion and
Sediment Control Plan (ESCP) for this
area (prior to ground disturbance and in
line with the GDP process and
application).

predetermined schedule to ensure the
shortest time practicable is adhered to
regarding disturbance of the saline
coastal flats.

Monitor the health of vegetation of the
supratidal flats.

Location

At the causeway culverts and vegetation
of the supratidal flats.

Timing & Frequency

During Construction and Operation (Life
of Project)

Weekly environmental inspections.

Management Actions 12 i Stockpile
Management

Stockpiles to be managed in accordance
with Attachment A of the Project CEMP
(Erosion, Sediment and Surface Water
Management Protocol).

Material Tracking System implemented
during construction.

Ensure ESCs are implemented around
stockpiles to limit contaminated run-off.
GPS utilised to track and record locations
of stockpiles and type of material.

Stockpile contaminat
weeds, ASS, spills) separately from clean
fill or topsoil.

Ensure Stockpiles are labelled /
signposted.

Training and awareness conducted
onsite.

Prepare stockpiles prior to rainfall or
potential flood events.

Stockpiles including overburden, clean

SWMT 12

No incidents of contaminants / foreign
materials (including ASS and PASS
material if unexpectantly intercepted)
causing pollution or sedimentation
entering the surrounding environment via
erosion / run-off directly from stockpiles.

Indicator

Stockpile erosion and evidence of
stockpile material or contaminant moving
from stockpile.

Method

Ensure all relevant personnel have
access to a Material Tracking System to
easily identify contaminated stockpiles.

Ensure all stockpiles are correctly
bunded and inspect bunding regularly to
ensure it is effective.

Monitor for any weeds in the area
surrounding stockpiles.

Monitor stockpiles and location relevant
to GPS locations in tracking system
during auditing.

Locations
Stockpiles.

Compliance with SWM Target 12 will be
reported in the CAR, as per Section
2.4.3 and in alignment with the CAP.

CAR submitted to EPA
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fill and topsoil are to be established to
minimise erosion and prevent movement
of material outside the stockpile footprint.

N Where unexpected excavation of PASS / Weekly inspections.
ASS is carried out and subsequent L .
treatment of ASS is required, a Monitormg viai MITS.
containment and treatment facility Monitoring during auditing.
(treatment pad) will be developed onsite
(See Management Action 19). Treatment,
handling and management will be in
accordance with Management Actions 19
and 20.

Timing & Frequency

During Construction and Operation (Life
of Project)
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Management Actions 13 i Erosion &
Sediment Control Plans

N A Progressive Erosion and Sediment
Control Plan (ESCP) will be developed
for each project area and submitted for
review and approval as part of the GDP
process. The plan will consider the
changes that will be required throughout
the Project construction phase to ensure
adequate management of surface water
flows. As a minimum the ESCP shall
include:

> Site battery limits

> Soil and general geotechnical
description
> Existing and planned contours

including location of cut and fill banks

> Existing and final
drainage paths

overland flow

> Limits of clearing or land disturbance
allowed for the proposed scope of works
and or the broader Project

> Location of vegetated buffer strips
> Stabilised entry/exit point (rumble pad)
> Location of soil and sand stockpiles

> Location of all proposed temporary
drainage control measures

> Location of all proposed erosion
control measures including installation
sequence and maintenance
requirements

> Permanent site stabilisation measures

The ESCPs will be developed and
submitted as part of the GDP application
process at least 2 weeks prior to
commencing any work in the area being
the subject of the GDP. Issuance of the
GDP is subject to submission and
approval of a suitable ESCP(s) for the

SWMT 13
Develop Progressive Erosion and
Sediment Pollution Control Plans for

each site within the project area.

Indicator

Evidence of Project area without an
ESCP.

Method

Site  inspections to assess the
effectiveness of all sediment, erosion
and pollution controls will be undertaken
and corrective actions implemented
accordingly.

MTS monitoring.
Weekly inspections to ensure, where

rel evant, ESCP6s
accommodate the changing
environment.

Audi ting of ESCPs

to ensure all work areas have a ESCP in
place.

Locations
All locations with an ESCP in place.

Timing & Frequency

Prior to Construction (and implemented
during construction).

Weekly inspections.

d

O I

Compliance with SWM Target 13 will be
reported in the CAR, as per Section
2.4.3 and in alignment with the CAP.

CAR submitted to EPA
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Management Action 14 i Ground
Disturbance Permit

Implement the GDP Procedure to ensure
Project personnel are provided with a
summary of the key approval
commitments and legal obligations
issued to Perdaman by regulators,
tenure holders and other third parties
when carrying out activities that include
(but not limited to); clearing and
grubbing, grading open ground,
movement of plant, equipment and
vehicles and any other activity which will
disturb or damage soil, waterways,
habitat and, or vegetation.

SWMT 14

All ground disturbance activities within
defined battery limits will have a GDP
approved and contain ESPC plans for
the work area / activity.

All areas containing ASS and PASS
material will be identified on site and
avoided where possible.

Indicator
Evidence of Project area without a GDP

Method

Auditing of GDPs to ensure all work
areas have a GDP in place

Surveyors to identify areas

Locations

All locations with an ESCP & GDP in
place.

Timing & Frequency
Throughout Construction
Weekly inspections.

Compliance with SWM Target 14 will be
reported in the CAR, as per Section
2.4.3 and in alignment with the CAP.

CAR submitted to EPA

Treatment and Management of Acid Sulfate Soils (MS Condition 8-2(2))

Note: the Proponent and EPC Contractor have proposed a construction methodology to reduce the requirement for excavating AASS or PASS. In addition, the revised and improved

construction methodology avoids the need for dewatering. Refer to section 1.4.6.1.

The below management actions are to provide assurance to the EPA that the Proponent shall apply these management actions in the event design and construction methodology

changes or unexpected occurrence of ASS/PASS during construction.

Management Action 15 i Intrusive

ASS Investigations

N EPC shall undertake intrusive acid sulfate
soils investigations in accordance with
the requirements of the Department of
Wat er and
guideline (on behalf of Perdaman) on the
Identification and investigation of acid
sulfate soils and acidic landscapes (DER
2015) at least six months prior to Ground
Disturbing Activities as per Condition 7-1.

N Results from Tetra Tech Coffey (2022)
report that ASS was identified but
disturbance is unlikely based on design
plans provided and limited to no cut and
fill within high to moderate risk ASS areas

Environme

SWMT 15

EPC will carry out works in accordance
with Conditions 7-1 and 7-2 of the MS
1180 for the Project.

Indicator

ASS investigations are carried out in
accordance with DER 2015.

Evidence of ASS material on site.
Method:

EPC engaged Coffey to conduct detailed
site investigation for Acid Sulfate Soil,
with results received in April 2022 to
identify ASS/PASS at the locations being
excavated.

Monitoring to determine ASS presence
as per MA

Peer Review of ASS investigations.
Review of ASS investigation findings
against design and  construction
methodology.

Compliance with SWM Target 15 will be
reported in the CAR, as per Section
2.4.3 and in alignment with the CAP.

CAR submitted to EPA
Reporting as per Section 2.4.5.
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at the Site, ASS management is not
required.

However, if ASS is disturbed during the
implementation of the proposal, the
proponent shall treat and manage ASS in
accordance with the requirements of the
(DER 2015).

Mapping of ASS locations against
excavations and cut and fill activities
(refer to Appendix 5).

Locations:

All locations with ASS risk and proposed
ground disturbance / construction to
occur. Particularly within Site C and F
and the causeway location.

Timing & Frequency:
During Construction and Operation (Life
of Project)

Visual ASS monitoring ongoing through
life of the Project.

Management Action 16 i Unexpected
ASS Disturbance

Where ASS are unexpectantly disturbed
during the implementation of the
proposal the proponent shall treat and
manage ASS in Department of Water
and Environment al
guideline on the treatment and
management of soil and water in
acid sulfate soil landscapes (DER, 2015)
as per Condition 7-2 (MS1180).

SWMT 16

Implement design and construction
methods that minimise and eliminate the
potential disturbance of PASS/ASS.

Implement  an
procedure for ASS.

unexpected finds

ComplywithEnvi ronment al
guideline on the treatment and
management of soil and water in
acid sulfate soil landscapes (DER, 2015)
and Condition 7-2 in the event ASS are
disturbed during the Project.

Indicator:

Visual indication of PASS or ASS in
surface water (i.e. crystal clear water,
yellow brown water, iron flocs, blue-
green water, milky white water).

Visual indication of ASS being disturbed
(i.e. acid scalds, iron monosulfides,
jarosite).

Confirmation (by laboratory analysis) of
ASS or PASS material disturbed.

Method:

Determine possible presence of ASS or
PASS through early warning indicators
and ASS risk maps as provided by
D WE R ddentification and investigation
of acid sulfate soils and acidic
landscapes, and plan Works with regard
to the possibility of ASS / PASS
disturbance.

Continual monitoring for evidence of
ASS disturbance throughout construction
excavation activities and operational
activities for unexpected finds

Compliance with SWM Targets 16 will
be reported in the CAR, as per Section
2.4.3 and in alignment with the CAP.

CAR submitted to EPA

Reporting as per DER 2015 Guidelines
(where required).

Environmental Performance Report
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Management Actions

Management Targets

Monitoring
(Monitoring of groundwater and soils).

Implement Groundwater and Surface
Water monitoring programs.

Monitor groundwater pH, redox (Eh),
electrical conductivity (EC), Total
Titratable Acidity (TTA) and Total
Alkalinity (Talk) through groundwater
bores and compare to baseline results to
detect possible ASS product leaching.

If ASS are confirmed to be unexpectantly
disturbed during construction activities,
implement Management Actions 18, 19,
20, and 21 where applicable.

Location:

Areas under construction, particularly in
ASS risk areas. Site C and F, and
Causeway.

Stockpiles and spoil locations.

Timing & Frequency:
During Construction and Operation (Life
of Project). Implementation of the Project

Throughout construction and
identification  of  unexpected
disturbance.

upon
ASS

Throughout operations, where land is
disturbed or excavated, or upon noticing
the visual indicators.

Surface Water Management P

lan

Perdaman Urea Project

Reporting

Management Action 17 1  Staff

Training and Awareness

SWMT 17

Use knowledge of warning signs

Indicator

Training and induction records

Reporting of ASS presence and
disturbance as per Section 2.4.1 and
2.4.2.
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Management Actions

During visual inspections look for yellow,
orange or brown mineral precipitates, or
clay/peat like materials, and employ
increased attention to soils from deeper
horizons in the excavations.

Management Targets

Monitoring

Locations
Project site.

Timing & Frequency
During Construction and Operation (Life
of Project)

Toolbox talks and during inductions

Surface Water Management Plan
Perdaman Urea Project

Reporting

Management  Action 18 TASS
Management (following identification)

N In the event ASS disturbance occurs
onsite during the implementation of the
Proposal:

A Submit samples exhibiting
PASS/ASS indicators or from
areas of concern to NATA
laboratory for confirmatory

SPOCAS/Scr analysis. In line with
DWER guidance on presence of
sandy PASS, a detection limit of
0.005%S will be adopted for the
project.

A Where PASS will be intersected,
sample and develop a liming rate
from the highest net acidity result
in the vicinity of the excavation site
using the liming rate calculation.

A Demarcate area to prevent cross

contamination or miss-
management of PASS/ASS
material.

A In-situ treatment of excavation

faces may include coating the
exposed PASS horizons with
granular neutralising agent or
solution.

A No acid plumes are
discharged offsite.

to be

SWMT 18

Compliance with D WE R ddentification
and investigation of acid sulfate soils and
acidic landscapes and Environmental
Regul ationds guidel]
and management of soil and water in
acid sulfate soil landscapes (DER, 2015)

in the event of ASS disturbance.

Delineation and documentation of all
ASS which may be disturbed by site
works.

During and after works, the physical
parameters, including pH of groundwater
and surface water are not to significantly
vary or fall below the baseline values
(i.e. Coffey Report 2022b), prior to the
works commencing and groundwater
level is maintained above PASS during
and after works.

Indicator

Improper storage, handling,
management of ASS noticeable onsite
during  inspections, walkovers  of
construction and operational activities.

Method

Monitor areas where PASS/ASS material
have been identified on site in addition to
monitoring PASS/ASS stockpiles.

Validation testing done to confirm
presence of PASS/ASS material.

Determine liming rate from the highest
net acidity result sampled from the
excavation.

If disturbance of >1,000 tonnes of ASS
occurs at the causeway or Site C then
soil should be treated at the reported
maximum Net Acidity of 0.39 %S. Based
on the Net Acidity, a safety factor of 1.5
and an ENV of 91.5% (Aglime of
Australia Product information Sheet,
2022) a calculated liming rate of 19.95
kg/tonne should be adopted for
neutralisation of ASS.

Monitor pH of PASS/ASS horizons.
Monitoring of MTS.

Locations

Groundwater bores, areas of identified
PASS/ASS, excavations and works
within the supratidal zone of Site C and

Compliance with SWM Target 18 will be
reported in the CAR, as per Section
2.4.3 and in alignment with the CAP.

CAR submitted to EPA

Reporting of exceedances for
Groundwater and Surface Water in
accordance with Trigger and Threshold
Criterion 2 and 3 (Table 2-1).
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the causeway, stockpiles and the MTS.

Timing & Frequency
During Construction and Operation (Life
of Project)

As required
Weekly stockpile inspections.

Daily walkover inspections during
excavations.

Treatment, Reuse and Disposal

the Proposal:

A Excavated materials that contain
potentially acid-forming materials
will not be reused for construction
purposes unless approved prior to
site mobilisation by the
Environment and Heritage
Manager.

A Reuse of treated soils is not to
cause long-term impacts i.e.
ensure the soils are geotechnically
suitable, monitor for leach reaction
products to the environment, will
require capping and long-term
management (not to be disturbed).

A Excavated materials that contain
potentially acid-forming materials
will be treated and disposed at an
appropriate landfill.

A Treated ASS and PASS material
not suitable for reuse on site is to
be disposed of as soon as
practicable to avoid further risks
associated with stockpiling and
storage.

Management Action 19 i ASS

In the event ASS disturbance occurs
onsite during the implementation of

SWMT 19

Environment al Regul
the treatment and management of soil
and water in
acid sulfate soil landscapes (DER, 2015)
in the event ASS is disturbed.

ASS material treated and reused on site
must have a field soil pH of +/-0.5 when
compared to field soil pH of naturally
occurring background levels. pH is not to
increase by 1 unit.

Other potential contaminants, including
but not limited to heavy metals, must be
at a concentration no greater than 25%
above or below the baseline levels
established for the site (see Table 2-6).

Indicator
ASS pH / Net Acidity
ASS volumes

Soil validation in alignment with DER
2015.

Chemical constituents associated with
ASS (as per Table 2-8)

Bund pad is to satisfy DER guidelines
and a minimum thickness of 300 mm.

Method

Monitor volume of disturbed ASS
removed for treatment.

If disturbance of >1,000 tonnes of ASS
occurs at the causeway or Site C then
soil should be treated at the reported
maximum Net Acidity of 0.39 %S. Based
on the Net Acidity, a safety factor of 1.5
and an ENV of 91.5% (Aglime of
Australia Product information Sheet,
2022) a calculated liming rate of 19.95
kg/tonne should be adopted for
neutralisation of ASS.

Soil validation sampling in accordance
with DER 2015.

Monitoring of MTS.

Locations
Areas of ASS spoil.

Compliance with SWM Target 19 will be
reported in the CAR, as per Section
2.4.3 and in alignment with the CAP.

CAR submitted to EPA

Reporting of the volume of ASS / PASS
material excavated.

Reporting of the volumes of treatment /
neutralising agent used.

MTS Recording.
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A For all ASS neutralisation, soil
validation sampling should be
conducted in accordance with
(DER 2015) to ensure effective
treatment and neutralisation of
ASS. If soil validation sampling
fails then soils should be retreated
and re-validated until results show
Net Acidity <0.03 %S.

A Following treatment of ASS soils,
the target is to achieve 50% or
more neutralising capacity than the
sum of existing and potential
acidity (i.e. confirmed by collection
and analysis of verification
samples).

A Determine locations where excess
spoil requires ASS treatment and
whether this will be disposed of on-
site or removed from site and
determine where this spoil will be
treated and reused.

A All soils not suitable for reuse on
site  will be transported in
accordance with the Environmental
Protection (Controlled Waste)
Regulations 2004 and disposed of
at an appropriately licensed facility.

Treatment Pad Construction:

A Construct suitably sized ASS
treatment pad based on
anticipated throughput
requirements and  verification
testing turnaround times.

A Bund pad to comprise well-
compacted alkaline material such
as limestone (to  minimise
infiltration), minimum thickness of
300 mm to be maintained as per
Department of Water and
Environmental Regulation
guidelines.

Timing & Frequency
Throughout Construction and Operation
(Life of Project)

In the event disturbance of ASS material
on site during the implementation of the
Project.

Weekly.
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Transferring excavated material to
treatment pad will include:

A Place excavated ASS directly into
a truck for carting to treatment pad.

A Stockpile material from different
excavations separately and identify
with signage.

A Ensure stockpiling method is
consistent  with  Management
Action 20.

A Complete daily material tracking
sheets.

Neutralising ASS on treatment pad will
include the following:

A Blend excavated ASS stockpiles
with an appropriate quantity of
finely divided neutralising material
(likely using an excavator fitted
with a screening bucket).

A Record treatment rate and date on
material tracking logs and signage.

A Collection of verification samples
to confirm treatment has been
effective.

A Treatment through a processing
unit would include blending of lime
with excavated soil and collection
of verification samples to confirm
treatment has been effective.

N Verification may include:

A Collect representative composite
samples of well-blended soil and
neutralising agent to represent
treatment batches. Rate of
sampling to be as per DER 2009
(Landfill Waste Classification and
Waste Definitions 1996, as
amended 2019).

A Quality control duplicate samples
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to be collected.

A Samples to be analysed by a
NATA accredited laboratory for
pHKCI, pHf, and pHfox soil pH,
and SPOCAS/Scr (i.e. acidity trail,
and sulfur trail).

A Analysis for concentrations of
metals (As, Al, Cd, Cr, Cu, Hg, Ni,
Pb, zn) if offsite disposal is
required.

A Verification results  will be
tabulated and reviewed, for onsite
use they will be verified for
geotechnical suitability and for
offsite use to assess classification
for disposal.

Management Targets

Monitoring

Surface Water Management Plan
Perdaman Urea Project

Reporting

Management Action 20 1 ASS
Stockpiling / Containment Strategy

In the event of ASS disturbance the
following stockpiling management
techniques will be implemented.

A Blend excavated ASS stockpiles
with an appropriate quantity of
finely divided neutralising material
(likely using an excavator fitted
with a screening bucket), as per
Environment al
guideline on the treatment and
management of soil and water in
acid sulfate soil landscapes (DER,
2015) and Management Action 19

Method for calculating
neutralisation rate.

A Stockpiles will be inspected
regularly  for  integrity and

intactness.

A Stockpiles will be contained by
bunding as per Management
Action 9.

A If disturbance of <1,000 tonnes of
ASS occur with stockpiling at the

SWMT 20

Appropriately stockpile ASS and PASS
materials in a manner which poses no
risk of run-off, erosion or leaching into
the environment.

Confirmation that any containment
measures (i.e. bunds) are intact and that
records be kept of the effectiveness and
augmentation of these facilities.

Indicator

ASS and PASS stockpiling (noting the
weight of stockpile and length of time
stockpiled for).

Bunding provisions.
Presence of limestone guard layer.

Records of Ha z maand BGs storage
and handling.

Method

Monitoring of MTS.

Inspections

ASS Stockpiles will be monitored for
oxidation, erosion and leachate
production.

Locations

Stockpiles and hazardous material

storage areas

Timing & Frequency
During Construction and Operation (Life
of Project)

Weekly.

Compliance with SWM Target 20 will be
reported in the CAR, as per Section
2.4.3 and in alignment with the CAP.

CAR submitted to EPA

Reporting of non-compliance as per
Section 2.4.5.
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causeway or Site C then soil can
be stockpiled for up to 70 hours
before soil has to be neutralised as
per Management Action 19.

A If soil is to be stockpiled longer
than 70 hours, then a risk
assessment will be required and
additional management measures
such as leachate capture and
periodic application of lime to
neutralise acidity.

A For all stockpiling, a guard layer of
crushed limestone should be used
to protect underlying soils. The
guard layer should also include a
bund around the guard layer to
contain any surface runoff in the
event of rainfall. The base of the
guard layer or treatment pad
should be at least 300 mm thick
with 150mm high bund walls to
contain treated soils and any
effluent associated with direct
rainfall on stockpiles.

A Confirmation that handling and
storage of hazardous materials is
undertaken in accordance with
relevant legislation and regulations
(including Dangerous Goods) and
that records are kept of said
handling and storage
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2.3  Environmental Monitoring i Surface and Ground Waters

This section sets out monitoring provisions for determining whether trigger and threshold criteria for surface water and
groundwater are exceeded, and ultimately whether the condition environmental objectives are being achieved. A
discussion on how the monitoring provisions have been developed follows.

Monitoring will be undertaken along the extent of the proposal to determine whether the trigger and threshold criteria are
being met.

Monitoring will occur in accordance with condition 8-2 (5) 8-2 (7) of Ministerial Statement 1180, monitoring will continue
to be implemented until the CEO of the DWER has advised that the environmental outcome has been met and the plan
is no longer required to be implemented in accordance with Condition 8-4.

The monitoring provisions in this plan are set out in Table 2-3. The monitoring sites listed in Table 2-3 are shown in
Figure 2-1 for surface waters, and in Appendix 4 for groundwaters.

2.3.1 Rationale for Monitoring Provisions

2.3.1.1 Methods

Methods outline in Table 2-1 and 2-3 are based on best practise and adherence to relevant guidelines and standard
operating procedures. The groundwater and surface water monitoring methods for each monitoring event will be kept
consistent with baseline survey (Coffey, 2022b) ( Attachment 1).

2.3.1.2 Monitoring Site Locations

The location of all monitoring sites is based on the known groundwater and surface water flow directions, location
infiltration and tidal zones and discharge areas from the proposal envelope.

The current monitoring network will enable identification of local and regional changes in the water quality and changes
to hydrological regimes and surface water flow in the vicinity of sensitive receptors.

2.3.2 Surface Water Monitoring Program

The Surface Water Monitoring Program includes locations, frequency, measurement protocols, assessment protocols,
management commitments and reporting arrangements to demonstrate that the water quality targets are met. Monitoring
required against each performance criterion and management action / target is included within Table 2-1 and Table 2-2.
Table 2-4 summarises the monitoring parameters and methods that will be utilised. Table 2-5 provides the monitoring
parameters to be monitored per location type within the Perdaman site boundaries. Error! Reference source not
found. Table 2-6 provides guidelines for the adopting of threshold levels to be adhered to once baseline monitoring has
been completed.

Where data for a reference/control site have only been collected for a limited period and the reference condition cannot
be clearly characterised, the power of detection should be increased by using more indicators, and/or more
reference/control sites and/or more monitoring sites placed along any probable disturbance gradients (ANZECC &
ARMCANZ 2000).

Physical and chemical water quality parameters to be adhered to for surface water discharge are included in Error!
Reference source not found.. Due to the periodic nature of surface water flows and no permanent, closed water body
to take representative samples from on site: all diversion channels and hold ponds will be monitored for the presence of
contaminants and compliance with the criteria in Error! Reference source not found. before being compared to surface
flow baseline data.

In terms of assessing the relevance of groundwater and surface water quality results in relation to protecting
environmental values, the adopted assessment criteria are based on the requirements of the following guidelines and
standards:

1 HEPA (2020) PFAS National Environmental Management Plan (NEMP), Version 2.0 Final 2020.

1 NEPC (2013) National Environment Protection (Assessment of Site Contamination) Measure (1999) as
amended 2013. National Environment Protection Council

1 DWER (2021) Assessment and management of contaminated sites.
Adopted groundwater and surface water criteria consider the following information obtained (Coffey, 2022b):

Groundwater within the superficial aquifer beneath the site discharges to the Indian Ocean.
Groundwater and surface water from the site discharges to supratidal areas with eventual discharge
to King Bay.

= =4 =4 =4

Therefore, groundwater results for Contaminants of Potential Concern (C O P C)6wsll be screened
against the 95% species protection criteria for slightly to moderately disturbed systems. However, for
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PFAS a high conservation value systems criterion will be adopted as the Water Quality Guidelines
(WQGds) advi se tohmaectiontbe us€dJotslightly to endderately disturbed systems.

1 Based on the TDS of the groundwater and surface water, the highest beneficial use at the Site is Aquatic
Ecosystems (Marine Water).

1 Itis also plausible that groundwater is abstracted for process use at surrounding industrial sites.

1 On this basis, the adopted Investigation Levels (IL) for groundwater and surface water during the
baseline studies and subsequent monitoring events are:

1 NEPM (2013) and DWER (2021)

0 Australia and New Zealand Water Quality Guidelines (ANZG, 2018) - Marine Water 95% Species
Protection

0 ANZECC and ARMCANZ (2000) (Table 3.3.4) i Pilbara and Kimberley regions slightly disturbed
ecosystems

o DoH (2014) Domestic Non-Potable Use (NPUG) (including WHO 2008 for TRH)

0 Health Screening Levels (HSLs) Vapour Intrusion i Commercial/Industrial
1 HEPA (2020)

0 Human Health - Recreational water quality

o Ecological Water Quality i Freshwater 99% species protection

 United States Environmental Protection Authority (US EPA, November 2021)

o0 Regional Screening Levels (RSLs)
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Table 2-3 1 Surface Water Monitoring Provisions

Environmental

Value

Surface water
quality relevant to
Supratidal flats

Method Summary

Surface water quality:

A Measure physicochemical water
quality at the surface water
locations and collect samples, if
surface water is present. Note
observations if no surface water
is present at the time of survey.

All sampling is to be undertaken in
accordance with relevant guidelines and
standard operating procedures.

Monitoring Site

Surface water sampling
Group:

A Swii SiteC
SW2i Site C
SW31i Site C
SW41i Site F
SW51i Site F
SW6i Site F
SWDCL11 Site C
SWDC21i Site C
A SWDC3i Site F

> > > > > > >

Parameters

to be
analysed

Metals

Nutrients
and physical
Parameters

Ethanolamin
es

TRH
BTEXN
PAH

Frequency (during
construction)

Monthly in construction
zones.

Surface Water Management Plan

Perdaman Urea Project

Frequency (post
construction)

Biannually (March and
September).

Surface water flows
to Supratidal flats

Visual inspection and measurement of
backwater or ponding of water.

Hydrological Monitoring Sites
SW1 through to SW6

Backwater or
ponding of
water.

Immediately after
significant rainfall events
(over 15 mm rainfall), and
then daily for three days
while standing water is
present.

Once annually in February,
immediately after a
significant rainfall event
(over 15 mm rainfall), and
then daily for three days
while standing water is
present.
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LEGEND
1 PROPOSAL DEVELOPMENT ENVELOPE

UNCLASSIFIED
WATERCOURSE, MAINSTREAM, NONPERENNIAL
WATERCOURSE, MAINSTREAM, PERENNIAL
WATERCOURSE, MINORRIVER, NONPERENNIAL
WATERCOURSE, MINORRIVER, PERENNIAL
WATERCOURSE, MAJORRIVER, NONPERENNIAL
WATERCOURSE, MAJORRIVER, PERENNIAL
WATERCOURSECONNECTOR, MINORRIVER, NONPERENNIAL
WATERCOURSECONNECTOR, MINORRIVER, PERENNIAL
WATERCOURSECONNECTOR, MAJORRIVER, NONPERENNIAL
WATERCOURSECONNECTOR, MAJORRIVER, PERENNIAL
WATERCOURSECONNECTOR, MAINSTREAM, NONPERENNIAL
WATERCOURSECONNECTOR, MAINSTREAM, PERENNIAL
MEDIUM SCALE TOPO COASTAL FLAT (POLYGON) (LGATE-122)
FLATTYPE
INTERTIDAL FLAT
SALINE COASTAL FLAT
I MANGROVE

Figure 2-1 Surface Water Monitoring Locations
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Table 2-4 Monitoring Parameters and Methods

Monitoring L
Parameters Method Timing
Rainfall Rainfall gauge Daily
) Field measurements using calibrated instruments During / directly
Surface Water Quality _ ) . . after rainfall
Field sample and laboratory analysis (analysis suites) events

. Pressure transducers
Water Elevation o Weekly
Peak Level indicators

Table 2-5 Monitoring Parameters, Associated Locations and Frequency

Monitoring Parameters Site / location 4 Frequency
Rainfall Rainfall (mm) Within PDE Daily (to associate potential
trends of groundwater,
surface water variation with
rainfall)
Surface Water Surface Water Quality* Discharge structures DS01, During / after rainfall events
Discharge Points | - pH DS02 and DS03 from sites 6 C @
(excluding -DO and OFO.
MUBRL) - Turbidity Si t estortn@ater collection
- Floatable matter
pond.
- Settleable matter i 5
- Toxicants Site OF6 stor mw
- Nutrients pond.
Surface Water Water Elevation Oily water treatment unit. During / after rainfall events
Hold Points Surface Water Quality* Saline evaporation pond.
- pH Saline water pond.
-DO . .
.. Cooling tower basin.
- Turbidity i g L
- Floatable matter Site 6CO6 stormw
- Settleable matter pond.
- Toxicants Site 6Fd stor mw
- Nutrients pond.
Surface water Water Elevation Diverted run-off stream from During / after rainfall events
diversion channels e A sites 0C6 and o
Surface Water Quality? &2 Clean run-off stream from site
Surfactants (det t 6Co.
urfactants (detergents .
( gents) Clean run-off stream from site
6FO.
All other diversion channels and
trenches.
Oily water pond, Surface Water Quality2 Oily water treatment unit. Weekly spills and water
hydrocarbon - pH DG6s and hydroc quality checks.
storage areas, -DO areas. Water elevation monitored
Wash down i during / after rainfall events
facilities. - Turbidity All wash down facilities. 9 :
- Floatable matter
- Settleable matter
- Toxicants
- Nutrients
Sediment basins | Quantity of sediment in basins not | All water storage and treatment | Weekly
to exceed 30% as indicated by ponds.
depth pegs.
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Monitoring Parameters Site / location 4 Frequency

MUBRL Brine Content not to exceed 55, Saline water pond Weekly

000mg/L TDS, Temperature must | p; i P : ;
I ) peline monitoring location prior
be within 2°C of ambient seawater to MUBRL receival.

temp 80% of the time, and always
less than 5 °C of ambient seawater|
temp.

Volume of discharge must be
below 54.79 ML/day. 2

1 Water Quality Protection Note 11 - Guidelines for Mining and Mineral Processing i Mine dewatering (Water and Rivers
Commission 2000)

2 Water Quality Protection Note 687 Mechanical equipment wash down (DoW, 2013))

3 Ministerial Statement No. 0567. Statement that a Proposal may be Implemented i Desalinated Water and Seawater
Supplies Project Burrup Peninsula, Shire of Roebourne.
4 See Attachment A. Project Surface Water Schematic and Plot Plans, for monitoring locations and drainage context.

Table 2-6 Receiving Water Quality Criteria (Water Quality Protection Guidelines No. 11, 2000).

Indicator Criterion

H Discharge water should not cause the seasonal background pH of the receiving
P waterbody to vary by more than + 0.5 units.

Discharge water should not cause the seasonal background TDS of the receiving

el DlsaiEel Sl (U2E) waterbody to vary by more than 10%.

Discharge water DO concentration should not cause the seasonal background DO

Dissolved oxygen (DO) concentration of the receiving waterbody to decrease by more than 10%.

Discharge water should not cause the suspended solids/turbidity seasonal background

SIEpeEnEE| Sl sty concentration of the receiving waterbody to increase by more than 10%.

Discharge water should not be the cause of visible floating oil, foam, grease, scum, litter

Floatable matter or other objectionable matter being present in the receiving waterbody.

Discharge water should not cause the deposition of settleable matter that may
Settleable matter adversely affect the visual, recreational, and ecological values of the receiving
waterbody.

Discharge water should not produce discernible variation in odour or colour in the

Odours and colours receiving waterbody.

Discharge water should not cause the receiving water temperature to vary by more than

JEHE 2°C from its seasonal background temperature.

The level of toxicants discharged (e.g. cyanide, heavy metals) should not cause the
Toxicants seasonal background concentration of toxicants in the receiving waterbody to increase
by more than 10%.

Radi onuclides in the discharge water sh

Radionuglides seasonal background radionuclide concentration to increase by more than 10%.

Discharge water should not add nutrient substances or other growth stimulants (e.g.
Nutrients phosphorus, nitrogen) in quantities sufficient to cause excessive or nuisance algal
growth in the receiving waterbody.

The above water quality parameters of Error! Reference source not found. provide a general guideline to infer
potential contaminants present in discharge water / surface water run-off. Since the waters of King Bay will be the only
permanent water body subject to discharge from the project, these parameters will instead be applied in the following
manner:

A pH i monitoring for pH will occur in hold ponds of received waters.

A TDS i monitoring of the hold pond waters to be released to the MUBRL. TDS of MUBRL discharge is not to exceed
55, 000mg/L.

A Dissolved Oxygen i Monitoring for DO will occur in hold ponds to infer possible nutrient loading, i.e increased total
phosphorus (TP) and total nitrogen (TN) concentrations and algal presence.

A Turbidity i Monitoring in hold ponds to determine effectiveness of sediment settlement and monitoring in diversion
channels during rains to infer effectiveness of upstream sediment controls.
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A Floatable matter 7 visual inspections of hold ponds and monitoring during rains. This is most applicable to the oily
water pond and its operational integrity / effectiveness of removing hydrocarbons.

A Settleable matter i As sediment basins are used on the project, monitoring of sediment depth pegs to ensure the
basin capacity is not breached or restricts the hold pond water volume capacity, in addition to restricting settleable
matter from being discharged.

A Odours and colours i these parameters will indicate the potential presence of oils, petrochemicals and undesirable
constituents in the water column. Note that colour may be subject to inputs from organic humic and fulvic acids.

A Temperature i temperature monitoring at the monitoring location prior the MUBRL. Temperature not to exceed 5°C
(2°C for 80% of the time) above ambient seawater temperature. Details of ambient seawater temperatures to be
provided by the Water Corporation.

A Toxicants i monitoring of all surface water drainage / run-off channels and hold ponds to capture the presence of
contaminants that may have a deleterious effect on the surrounding environment.

A Radionuclides i monitoring for unstable nuclide or isotopes (especially if groundwater is used on site) in hold ponds.

A Nutrients i organic carbons and total nitrogen and phosphorus will be monitored for in site hold ponds, especially
streams which originate from the sewerage lines.

All water samples taken from site are to be appropriately labelled with the time, date and location taken so proper
inferences to the source of potential pollutants can be made upon analysis.

Table 2-7 Indicative Wastewater Discharge Criteria (Water Quality Protection Note. 68, 2013).
Component ‘ Limiting Criteria

Salinity (electrical conductivity) | 1800 puS/cm (maximum)?!

Surfactants (detergents) 5 mg/L (maximum)

Total Petroleum Hydrocarbons | 15 mg/L (maximum)

BTEX (benzene, toluene, ethyl

benzene and xylene) 10 pg/L (cumulative maximum)

Ten times the guideline criteria or investigation trigger for local water values as
published in the relevant National water quality management strategy guideline
criteria to protect local water resource values (references 1a and 1b).

Other toxic soluble
contaminants

Limiting criteria for salinity not applicable after confirmation by Coffey (2022b) of the hypersaline nature of groundwater
on site.

Wastewater from site amenity and washdown facilities will be treated and recycled where possible on site, and
management measures to mitigate impacts from heavy wastewater is addressed in the Hydrocarbons and Hazardous
Substances Protocol and the Solid and Liquid Wastes Management Protocol. Table 2-7 above describes the discharge
criteria of wastewaters, however; due to the combined nature of run-off waters on-site, the parameters detailed in Table
2-7 above will also be adhered to with the following exception:

T 60ther toxic soluble contaminantgdcapndt mohnn@R6wi hf 0f
and in alignment with details of Section.

2.3.3 Groundwater Monitoring Program

In order to minimise project attributable impacts on groundwater quality, flow direction and/or depth to maintain the
hydrological regimes and quality of groundwater and surface water to protect environmental values, a Groundwater
Monitoring Event (GME) should be undertaken every three (3) months. The results of the GME should be compared to
both baseline data and relevant trigger values to identify impacts to groundwater during construction and site operations.
If relevant trigger criteria are breached, management measures should be implemented to control and prevent further
impacts from occurring. Table 2-8 below outlines the details of the proposed monitoring program for the Perdaman site.
The parameters selected are based on the likely Potential Contaminants of Concern (PCoCs) present during
construction of the site and during site operations.

Table 2-8 Proposed Groundwater Monitoring Schedule (Coffey, 2022b)

BH12, BH22, BH27, Depth to Groundwater | Continuous increasing trend| Continuous

BH31, MWO1, (mBTOC) Continuous decreasing increasing/decreasing
MwWO02, MWO03, Quarterly Depth to Groundwater | trend trend of >12 months
MWO04, MWO05, (mAHD)

MWO06, MWO07,

MWO08, MW09,
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MW10

Physical Parameters
(including major ions,
pH, EC and ORP)

Major ions = Significant
change (i.e. +/-25%) from
baseline chemistry.

pH = 1 pH unit decrease.
EC = 20% change under
same tidal conditions. ORP
= Change from oxidising to
reducing or vice versa.

Major ions = +/-30% from
baseline chemistry

pH = <4.5

EC = 30% change under
same tidal conditions
ORP = Change from
oxidising to reducing or
vice versa.

Total Recoverable
Hydrocarbons (TRH)

Baseline value (where
detected) +10%. Where
Baseline value is <LOR,
trigger is equal to LOR.

Maximum concentration +
1 Standard Deviation

Table 2-8

Benzene, Toluene,
Ethylbenzene and
Xylene (BTEX)

Where Baseline value is
<LOR, trigger is equal to

LOR.

Exceedance relative to
designated environmental
criteria (Marine Water
LOSP 95%)

Nutrients (Ammonia,
Total Nitrogen, Nitrite,
Nitrate and Total
Kjeldahl Nitrogen)

Baseline value (where
detected) +10%.

Where Baseline value is
<LOR, trigger is equal to
LOR.

Maximum concentration +
1 Standard Deviation

Metals (Total Iron,
Total Aluminium,
Arsenic, Cadmium,
Cobalt, Copper, Lead,
Chromium, Nickel,
Selenium and Zinc)

Baseline value

(where detected) +10%.
Where Baseline value is

<LOR, trigger is equal to
LOR.

Maximum concentration +
1 Standard Deviation

*N.B i Baseline values provided in Appendix E of Attachment I.

2.4  Environmental Reporting & Compliance Requirements

Compliance with this SWMP will be reported in a timely manner to the HSSE Manager after each inspection and audit.
Corrective actions will be recorded and monitored as per the non-conformance tracking system to ensure continual
improvement and enable the close out of incidents.

Any stormwater, surface water, erosion or sedimentation incidents resulting in offsite impacts will be reported to the
HSSE Manager (or their representative) as soon as possible.

Annual reports will be prepared by Perdaman for submission to the appropriate Regulators. These will include general
conformance, new risks and hazards identified, corrective actions implemented, sampling results and incident and
investigation reports.

2.4.1 Environmental Reporting

Perdaman is responsible for the preparation of overall Project related environmental reports includingcompiling
data from monitoring programs.

As per the Conditions of the MS 1180 (Condition 8-5) Perdaman shall report the monitoring results against the trigger
criteria and threshold criteria specified in Table 2-1 of Section 2.1, to demonstrate compliance with Condition 8-1(1)
(objective) has been met over the reporting period in the Compliance Assessment Report (refer to Section 2.4.3). To do
this accurately, Perdaman will compile monitoring data and relevant environmental information on a monthly basis
across the Project and across all the relevant phases (including construction, commissioning and operations).

This will include relevant surface water and ground disturbance information such as:

1  Shapefiles of clearing footprints.

Compliance with GDP conditions.

Update of Project clearing budgets.

Topsoil stockpile compliance.

Dust monitoring results and non-compliances; and

= =4 4 -4 A

Rehabilitation outcomes.
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1 Results against management targets
1 Results against surface water objectives

Reporting to external stakeholders and regulators will be in strict accordance with the Project &approval conditions.

Reporting of exceedance of threshold criteria and non-compliance with the Ministerial Statement (1180) is addressed in
Section 2.4.4 and 2.4.5.

2.4.2 Environmental Performance Report

An Environmental Performance Report shall be submitted to the Minister and MAC every five (5) years in accordance
with Condition requirements detailed in Condition 12 (MS 1180). With the first report being submitted within three (3)
months of the expiry of the five-year period commencing from the first date of Ground Disturbing Activities or another
time approved by the CEO.

1 Relative to surface water, the Performance Report shall report on the following:

1 State of flora and vegetation

State of Groundwater

State of Surface Water
The report shall include a comparison of those values mentioned above at the end of the five-year period against the
state of each value at the beginning of the five-year period. Also, a comparison of the environmental values identified
above at the end of the five-year period; against the state of the environmental values identified in first Environmental

Performance Report submitted in accordance with Condition 12-2. Additionally, the report will include the proposed
Adaptive Management and continuous improvement strategies.

2.4.3 Compliance Assessment Report (CAR)

Perdaman shall assess the compliance with Conditions in accordance with the Projects Confirmed Compliance
Assessment Plan. The first Compliance Assessment Report (CAR) is due for submission to the CEO fifteen months from
the date of issue of the Ministerial Statement (1180).

This report shall address and include the monitoring data (included as an attached appendices) required by the

Ministerial Statement Conditions (4-7(8); 5-3(9); 6-3(8); 8-2(7); 9-2(9); 10-2(5) and 13-3) for the preceding 12-month

period. Following the submission of the first report, the report shall be submitted to the CEO annually from the date of the

first CAR or at another time agreed by the CEO.

In accordance with Condition 15-7 of the MS 1180, each CAR shall:

A (1) be endorsed by the proponentés Chief Executive Officer
Of ficerds behal f;

A (2) include a statement as to whether the proponent has complied with the Conditions;

A (3) identify all potential non-compliances and describe corrective and preventative actions taken;

A (4) be made publicly available in accordance with the approved Compliance Assessment Plan; and

A (5) indicate any proposed changes to the Compliance Assessment Plan required by Condition 15-2.

Specific to Surface Water management objectives, the CAR will report on the following status presented in Error!
Reference source not found. below.

Table 2-9 Condition Environmental Management Plan Reporting Table

Condition Environmental Criteria Status Justification Status
environmental (achieved,

outcome yes/no)

Maintain the Trigger Criterion 1 Comment as required
hydrological regimes
and quality of surface
water so that
environmental values
are protected.

Presence of backwater or ponding
of water from the edge of the
development envelope over a period
of two consecutive days from the
date ponding was identified at
distances further than 6 m.

Threshold Criterion 1 Comment as required

Presence of backwater or ponding
of water from the edge of the
development envelope over a period
of two consecutive days from the
date ponding was identified at
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distances further than 10 m.

Trigger Criterion 2 Comment as required
Surface water quality trigger criteria.
(refer to Table 1-4).

Threshold Criterion 2 Comment as required

Surface water quality threshold
criteria.

(refer to Table 1-4).

Trigger Criterion 3 Comment as required
Groundwater quality trigger criteria.

Threshold Criterion 3 Comment as required
Groundwater quality threshold

criteria.

Trigger Criterion 4 Comment as required

Groundwater level trigger criteria.

Threshold Criterion 4 Comment as required
Groundwater level threshold criteria.

2.4.4 Exceedance of Environmental Objective & Trigger & Threshold Criteria

In accordance with Condition 8-5, where the environmental outcomes stipulated in Condition 6-1 and 8-1 are not
achieved, or monitoring or investigations at any time indicate an exceedance of threshold criteria specified in this Plan,

Perdaman
1.

shall implement the following:

Report the exceedance in writing to the CEO within seven days of the exceedance being identified as per
Condition 8-5(1).

Implement the management and/or contingency actions specified in the Confirmed Surface Water Management
Plan as required by Condition 8-2(6) within seven days of the exceedances being reported as required by
Condition 8-5(1) or such lesser time specified in the Confirmed Surface Water Management Plan and continue
implementation of those actions until the CEO has confirmed by notice in writing that it has been demonstrated

that the threshold criteria are being met and implementation of the management and/or contingency actions
are no longer required;

Investigate to determine the cause of the threshold criteria being exceeded in accordance with Condition 8-5(3).

Investigate to provide information for the CEO to determine potential environmental harm or alteration of the
environment that occurred due to threshold criteria being exceeded;

provide a further report to the CEO within twenty-one (21) days of the exceedance being reported as required
by Condition 8-5(1) and such further report shall include:

o details of management and/or contingency actions implemented;

o the effectiveness of the management and/or contingency actions implemented against the threshold
criteria;

o the findings of the investigations required by Conditions 8-5(3) and 8-5(4);
0 measures to prevent the threshold criteria being exceeded in the future;
0 measures to prevent, control or abate the environmental harm which may have occurred; and

o justification of the threshold criteria remaining, or being adjusted based on better understanding,
demonstrating that outcomes will continue to be met.

2.4.5 Non-compliance with Ministerial Statement 1180

In accordance with Condition 8-6, Perdaman must not cause or allow, (without limiting Condition 8-4 and notwithstanding
compliance with Condition 8-5) any of the following:
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1. A failure to implement one or more management and/or contingency actions if the relevant threshold
criteria have been exceeded.

2. The exceedance of a threshold criteria (regardless of whether management and/or contingency actions
have been or are being implemented), and/or;

3. Failure to comply with the requirements of this Confirmed Surface Water Management Plan.

2.4.6 MS No. 1180 Reporting Summary

Table 2-9 provides a summary of environmental criteria reporting requirements and Condition reporting as specified by
Ministerial Statement 1180.

Table 2-10 Reporting Requirements

Condition

Reporting Requirement

Reporting Timeframe

8-5 (1) Advise the CEO within seven days (7 days) of the non-compliance or | Within Seven (7 days).
the exceedance of trigger or threshold in writing

8-5 (5) Provide a report to the CEO of the exceedance that includes the Within 21 days.
points listed above in section 2.4.4 (5).

12-1 Submit to the Minister and MAC every five (5) years a Environmental
Performance Report. The report will include (relevant to this Plan) Within three months of the
State of Groundwater expiry of the five-year period
State of Surface Water commencing from_the f|r_st

o ) date of Ground Disturbing

State of Holistic Environment Activities.
State of Flora and Vegetation

15 Provide a Compliance Assessment Report to the CEO addressing the | 24 April 2023 (First CAR due)
requirements within Condition 15-7. Annually following submission

of first CAR.
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3 Adaptive
Management &
Review

Perdaman will employ adaptive management throughout surface water and erosion monitoring to incorporate knowledge
from the implementation of mitigation measures, monitoring and evaluation of data against trigger and threshold criteria
to meet the environmental objectives more effectively in the Plan. The adaptive management approach of reviewing the
management targets for surface water on the Project and evaluating and monitoring the applied management and
mitigation measures against the objectives (Condition 6-1 and 8-1) will be done in response to monitoring the targets,
triggers and thresholds in Table 2-1 and Table 2-2.

The following approach will be implemented:

1 Monitoring data will be systematically evaluated and compared to baseline data or survey data on an annual basis
to verify whether surface water or erosion responses to the construction and operation activities are same or
similar to the impacts predicted.

1 Re-evaluate risk assessments annually.

9 Incorporate additional knowledge as it comes to hand to address assumptions and uncertainties to gain a greater
understanding of surface water characteristics and site hydrology / hydrogeology.

9 Complete review of risk-based priorities after annual monitoring is completed.

9 Increase understanding of surface water and groundwater hydrology, and vegetation responses to hydrological
regimes through annual interpretation, ground-truthing and analysis of monitoring data.

Undertake revision when management measures are not as effective as predicted, or trigger levels do not have
the outcome anticipated or required.

9 Incorporate alternative techniques, technologies and methodologies to enhance and improve the program;

1  Expand surface water and erosion monitoring as required to respond to additional operational activities that may
pose a threat to environmental values.

Incorporate and modify the program to include any external changes during the life of the Project (e.g. changes to
the sensitivity of the vegetation, climate change, implementation of other activities in the area, etc.).

Potential adaptive management actions may include, but are not limited to:
Exceedance of trigger or threshold criteria for groundwater or surface water quality or level:
il Determine/investigate cause/source.
1 Improve and implement additional trigger level actions or threshold contingency actions as necessary.
Monitor the success of remedial actions.
Identification of LOR equivalent trigger criteria value exceedance:
Determinel/investigate cause/source.
Conduct different laboratory analysis with lower LOR value below trigger level value.
Reuvise trigger level value as necessary.
Improve and implement additional trigger level actions or threshold contingency actions as necessary.

=a =4 =4 A

Monitor the success of remedial actions.

3.1  Surface Water Management Plan Review

This SWMP will be reviewed an updated where changes are required following the evaluation of monitoring data, review
of assumptions and uncertainties, re-evaluation of risk assessment, increased understanding of the environmental
setting, or changes to the Project scope or technology. In addition, the SWMP will be reviewed at least annually.

Any revisions or amendments of this SWMP must be submitted to the CEO of the EPA as per Condition 8-7 of MS 1180.
As this SWMP is a Condition of the MS 1180, Perdaman must seek formal approval from the Office of the EPA to amend
a provision within this SWMP based on any information gained through the adaptive management approach taken.

In accordance with ministerial Condition 8-7, Perdaman in consultation with MAC:

May review and revise a Confirmed Flora Management Plan and submit it to the CEO and the DAWE.

Shall review and revise a Confirmed Flora Management Plan and submit it to the CEO and the DAWE as and
when directed by the CEO.
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Early Response Indicators, Criteria & Actions

Table 3-1 Early Response Indicators -Adaptive Management

Objective

Indicator

Early Response
Indicator

Rationale

Surface Water Management
Plan Perdaman Urea Project

Early Response
Action

Maintain the hydrological
regimes and quality of
surface water so that
environmental values
are protected.

Minimise project
attributable impacts on
groundwater quality, flow
direction and/or depth to
maintain the hydrological
regimes and quality of
groundwater and surface
water so that
environmental values
are protected.

Surface water and sedimentation control devices will
be inspected for damage or blockages, maintained
and repaired where required and will be reported to
the HSSE Manager.

Weekly checks of soil stockpiles for increased erosion
so that additional controls can be put in place to
minimise this.

Water discharged with the potential to contain
hydrocarbons will be monitored to ensure total
recoverable hydrocarbons (TRH) are less than 5ppm
and in compliance with project approval conditions
before it can be used for dust suppression or
discharged during construction.

Regular inspections and cleaning of hold tanks to
remove sediment and minimise risk of containment
overflow.

Regular inspections of bunding.

Change / decline in
vegetation health.

Visible erosion around
stockpiles, infrastructure,
and access tracks.

Formation of unplanned
drainage channels due
to surface water erosion.

Discoloured plumes
(yellow/orange plumes
may indicate ASS
disturbance)

Facilitation of weed/pest
species growth due to
increased nutrient output
via surface water runoff
(or weed contaminated
stockpile erosion).

As certain contaminants
may impact vegetation
health, the identification of
changes to vegetative
health may indicate
surface water or soil
contamination / pollution.

Stockpiles have the
potential to contain foreign
materials and thus should
be managed from eroding
into the surrounding
environment to mitigate
bio-contamination or
pollution.

Erosion may cause
undesirable drainage
channels to form onsite.

Soil testing for contamination following
rainfall events.

Site erosion inspections following rainfall
events.

Staff training in identification of potential
ASS plumes and unmanaged erosion on
site.

Staff training and regular inspections for
identification of potential weed/pest
species.

Compliance with the requirements of
maintaining a Material Tracking System
and ensuring all relevant staff have
access to MTS documents. This will
ensure easy identification of the
contamination risk posed by particular
stockpiles through erosion.
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4 Stakeholder

Consultation

This Confirmed Surface Water Management Plan has been prepared in consultation with Murujuga Aboriginal
Corporation (MAC) in accordance with Condition 8-2 of Ministerial Statement 1180. Reviews and revision of the SWMP
will be done in consultation with MAC, with submissions to be sent to the CEO and the DAWE as directed by the CEO.

Perdaman shall provide for the relevant traditional owners to be invited to observe any Ground Disturbing Activities and
during construction activities and take reasonable steps to facilitate the observation of those activities by those persons.

Additionally, Perdaman have carried out stakeholder consultation with other key stakeholders. The consultation register
in Table 4-1 summarises the consultation and Perdaman responses, and the most recent consultations with the

Murujuga Aboriginal Corporation are included as Attachment F and Attachment G of this plan.

Table 4-1 Stakeholder Consultation Register

Date Stakeholder Consultation  Issues, Topic Raised Proponent Response
Type
31 Jan Murujuga Presentation / | Presentation of the salvage and Endorsement of the amended
2022 Aboriginal Meeting / relocation proposal for the CHMP CHMP and of the salvage and
Corporation Endorsement of| (Cultural Heritage Management Plan). | relocation methodology.
(MAC) and CHMP
Circle of Elders
24 Jan Murujuga Site visit/ MAC Board None Required.
2022 Aborlglngl Presentation 1 Presentation of key aspects of
Corporation .
this amended Surface Water
(MAC)
Management Plan for
discussion.
1 Opportunities
1 Potential challenges and solutions.
2019 & Hon. Alannah | Presentation/ | Project update including: 1 Details discussed including
2020 MacTiernan Meeting - Community stakeholder consultation potential social and
(Various & feedback economic benefits
times - Environmental Impact Assessment .
during - Common-user infrastructure T Commercial arrangements
this - Social benefits with PPA and Water
period) - Employment opportunities Corporation
- Training opportunities
January = MAC In principle Overarching Perdaman Project In principle (subject to final Part
2020 Endorsement of Destiny Overarching Position for IV approval of Project)
Heritage Heritage Interaction and management, endorsement of Proponent
Charter including Rock Art and Murujuga. commitment to its overarching
position which will underpin
Aboriginal Heritage Management
Plans, protocols and actions for
life of the Project
Novembe Hon. Mark Presentation/ | Project update including i Details discussed including
ré& McGowen, Meeting - Community stakeholder consultation potential social and
Decembe Premier & feedback economic benefits
r 2019 - Social benefits
- Employment opportunities 1  Commercial arrangements
- Training opportunities with PPA and Water
- Environmental Impact Assessment Corporation
- Common-user Infrastructure
Novembe Hon. Ben Presentation / 1  Project update including T Details discussed including
r 2019 Morton, Meeting - Community stakeholder potential social and
Agsistant consultation & feedback economic benefits
Minister to the - Social benefits ol
Prime Minister - Employment opportunities T Commercial arrangements
and Cabinet - Training opportunities with State GTEs and
. common-user infrastructure
- Environmental Impact requirements
Assessment

PCF-PD | 09 May 2022 | Commercial in Confidence

80



4.. Surface Water Management Plan
i Perdaman Urea Project

PERDAMAN
INDUSTRIES

CHEMICALS & FERTILISERS

- Common-user Infrastructure

27 MAC Agreement Signing of Commercial Agreement, Agreement on mutual support for
Novembe Signing transformative opportunities future aspirations of both parties
r 2019
14 Kevin Michel Briefing 1 Update on the Environmental | Details discussed
October  MLA, Karratha Impact Assessment
2019 Update on liaison with other
community stakeholders
14 City of Meeting 1 Update on the Environmental 1 Details discussed
(;(;:;gber Karratha, PDC Impact Assessment Accommodations for the Project
1  Discussions about the housing | Wwill be integrated to the local
strategy, City of Karratha is community rather than building
supportive of a strategy that | isolated camps
will provide long-term benefits
to the community
14 Circle of Elders | Presentation / 1  Access to the meeting site in 1  The fence that will be
October Meeting the south-west corner to Site F installed aims at
AU 1 Location of the proposed preventltrrllg s'ti wolr kt_etrs o
infrastructure on site access the cultural site
. N and will not block access
1 Transformative opportunities for the Traditional Owners
(TO)
1 Referto Figuresin
Appendix A of the ERD
Commercial Agreement to be
signed with MAC
14 MAC Workshop 1 Commercial Agreement, Further discussions to be held
October transformative opportunities between MAC and the Proponent
2019
Septemb = Hon. Ben Presentation / 1 Update on Project including Details discussed including
er 2019 | Wyatt, Meeting the Environmental Impact potential social and economic
Treasure Assessment benefits
20 MAC & Meeting 1 Commercial Agreement, Further discussions to be held
Septemb | Advisors transformative opportunities between MAC and the Proponent
er 2019
4 MAC & Meeting Commercial Agreement, Further discussions to be held
Septemb | Advisors transformative opportunities between MAC and the Proponent
er 2019
June- Pilbara Ports Online form,  Panamax size vessels 1  The Proponent will be
el Authority (PPA), letter Capacity of the shed at the Port using high tides to access
2019 the berth
Storage capacity at the port
changed to 65,000 tonnes
05 July MAC Presentation / 1  Assessment timeline 1  The Proponent provided
2019 Meeting clarification clarification regarding the
Plant design environmental approval
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processes

1  The Proponent provided
an update on the plant
design

MAC advised that they support
the draft ESD and confirmed the
Project aligns with their core
objectives (ref. email to the EPA
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June
2019

16 May

2019

16 May
2019

April 2019 Woodside

February
2019

Karratha, Information

Roebourne, booths, online

Dampier and form

Wickham

Community

Pilbara Meeting

Development

Corporation

(PDC)

NYFL Presentation /
workshop
Meeting

Senator

Michaelia

Cash, Federal

Minister for

Employment,

of the 8thJuly 2019)

1  Project timeline
Employment opportunities

Refer to Section 2.3.7 of the
ERD.

PDC indicated a preference for

flexible working hours for

employees so they can pursue

activities/sports

Visual amenity

Approach to monitoring and
detriment to rock art

NYFL Chairman requested

1

The Proponent is
committing to give the
opportunity to all
employees to request
flexibility to pursue
nominated
activities/hobbies/sports.

Refer to Section 4.9.5 (ERD)

1

The Proponent worked
with Woodside to obtain a
comprehensive regional

information about continuous

access for Aboriginal people to
NHL area thought to be
associated

site within the boundary of site

F

wi t

1  Any changes to the access to

Ngajarli as a result of Hearson
Cove Road realignment

1  Access to the meeting site in

the south-west corner of site F

Visual aspects and opportunities

Air Quality modelling

Update on Project including
T Potential social benefits

T Potential employment & training

opportunities
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airshed model (Section
4.8.5 and Appendix D).
An Air Quality
Management Plan and
Heritage Management
Plan have been
developed (Appendix K)

1  The Proponent will make
access arrangements
whereby those with
connection to the NHL
site would be met at the
gate and escorted to the
sacred site. The sacred
AFi sh Thal uo
outside the operational
site boundary (refer to
plan layout, Figure 3,
Appendix A)

1 Hearson Cove Road will
be realigned to its official
gazetted alignment.
Access to Ngajarli will be
maintained

1  The construction-phase
boundary has been
modified to ensure this
cultural site is outside of
the fenced area and its
use is not impaired

Discussed opportunities to use
the wall surfaces of project
buildings and facilities as a
medium for Aboriginal artworks
and as a visual medium to
communicate heritage stories

Data share agreement

Details discussed
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City of Karratha

Potential Heritage issues

Plant emissions / impacts on
Burrup Rock Art

1 General processing plant
understanding

1  Employment, training and
business opportunities

MAC could benefit from

Work undertaken to evaluate a

Project location at Maitland
City of Karratha:

1 The City of Karratha would
prefer that the Dampier public
wharf be used, and the shed
located north of proposed
options A & B.

Skills, Small T Potential economic opportunities

and Family
25 Water Letter Discharge in the MUBRL and Appendix J of the ERD
February = Corporation seawater intake
2019
12 Murujuga Site visit / MAC: Section 2.3.3 of the ERD
February = Aboriginal Presentation : :
2019 Corporation 1 Construc_tlonglhase, Sm_e .

(MAC) preparation, Plant erection Section 2.2.4 of the ERD

Third
infrastructure

option o6C

location options.

Refer to Section 2.2.6 of the ERD
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5 Changes to the
SWMP (Surface Water
Management Plan)

This Plan has been amended from the previous version PCF-PD-EN-SWMP_PCF1 to ensure that all commitments and
Conditions required in accordance with Ministerial Statement 1180 are captured and addressed.

All changes to this FMP post-assessment must be provided separate to compliance reports and submitted to
registrar@dwer.wa.gov.au.

Table 5-1 Changes to the Surface Water Management Plan (SWMP)

Complexity of changes Minor revisions 1 Moderate il Major revisions 'H
revisions
Number of Key Environmental Factors One n 2-3 H >3 f

Date revision submitted to EPA: 13/05/2022

Proponent s operational requ <OneMhH <Sixf > Six i None A
revisionReason for Timeframe: Months Months
Iltemno. | EMP EMP | Summary of change Reason for change
section | page
o no.
1. ALL ALL As required by Condition 8-1 of | Structural Changes to comply with EPA Instructions
Ministerial Statement 1180. fiHow t o HAvirenmentaldProtection Act 1986
Part |V Environment al Ma n
October 2021.
2.
3.
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7 Definitions

Contractor

The Contractor on the Project is any individual or party engaged directly or indirectly by Perdaman, that is notan employee
of Perdaman, to carry out the Project.

Environmental Representative

The Environmental Representative includes P e r d a mé&nvitosment and Heritage Manager, the Environmental
Coordinator or their delegated representative.

Environment and Heritage Manager

The Environment and Heritage Manageris Per damands si
responsibility for managing th
heritage requirements.

te based Envir on meanthosity anBepr eser
e i mpl ement at i envirpnmeotalrapdl i anc e

Ground Disturbance Permit

A Ground Disturbance Permit (GDP) is a permit issued to a Subcontractor, by the Contractor, enabling Works within
defined battery limits to manage any impacts on native vegetation, heritage or other environmentally sensitive values. It
includes the key approval commitments and obligations obtained by or issued to the Contractor or Owner by regulators,
tenure holders and other third parties.

May

Indicates that the Subcontractor is permitted to do something, or the Contractor reserves the right to dosomething
according to the text.

Must

Indicates a requirement or action that must be followed to comply with legal framework for the Project and environmental
approval conditions.

Perdaman

Perdaman Chemicals and Fertilisers Pty Ltd is the proponent of the Project.

Project Personnel

Project Personnel includes all persons working on the Project directly employed by Perdaman, or its Contractors.
Project Work Sites

The Project work sites include Area C, Area F, the causeway linking these two areas, the conveyor corridor tothe Port and
the Port storage and loading infrastructure. It can also include any other Project relevant locationunder operational control
of Perdaman.

No-Go Zones

No-Go Zones are defined areas wit hianteredraed oRdistarped loytPijsct dctivites.pr i nt
These areas are established to protect environmental, cultural heritage, infrastructure and other values from damage or
other detrimental impacts.

Shall

Indicates that a statement is mandatory.
Should

Indicates a recommendation.

Will

Indicates a requirement or action that Perdaman or the Contractor will be implementing during the Project activities to
ensure compliance with legal framework for the Project and environmental approval conditions.

Works

All work which SNC-Lavalin and or its Subcontractors are required to perform to comply withits obligations under the
Contract.
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8 Abbreviations

AHD Australian Height Datum

ANZECC Australian and New Zealand Environment Conservation Council
ARI Average Recurrence Interval

ASS Acid Sulphate Soils

BSIA Burrup Strategic Industrial Area

CEO Chief Executive Officer

COPC Contaminants of Potential Concern

DBLB Dampier Bulk Liquids Berth

DMIRS Department of Mines, Industry Regulation and Safety
DWER Department of Water and Environmental Regulation
EMP Environmental Management Plan

EPA Environmental Protection Authority

EPC Engineering, Procurement and Construction

ERD Environmental Review Document

ESCP Erosion and Sediment Control Plan

ESWMP Erosion and Surface Water Management Protocols
EWSC East West Services Corridor

FEED Front End Engineering and Design

GDA Ground Disturbing Activities

GDP Ground Disturbance Permit

mBTOC Meters Below Top of Casing

mBGL Meters Below Ground Level

MRWA Main Roads Western Australia

Mtpa Million tonnes per annum

MUBRL Multi-User Brine Return Line

PASS Potential Acid Sulfate Soils

PEMP Project Environmental Management Plan

PFAS Perfluoroalkyl and Polyfluoroalkyl Substances
PPA Pilbara Ports Authority

PPM Parts per million

SCJV Saipem Clough Joint Venture

SWMP Surface Water Management Plan

TDS Total Dissolved Solids

TPH Total Petroleum Hydrocarbons
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TRH Total Recoverable Hydrocarbons
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9 Project Delivery
Applicability

Proposals X EPC Construction

Studies B4 Project Management X Commissioning
Preliminary Engineering Technical Services Site Services

FEED Procurement X Ops and Maintenance
[XI Detailed Design [XI cConstruction Management
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Appendix 11 Ministerial Statement (MS) Conditions Compliance
Table

Condition Condition Section of
(\[e} this Plan
1 When implementing the proposal, the proponent shall ensure the proposal does not N/A
exceed the following extents or ranges:
Proposal element ocatio Maximum extent or range
Physical elamants
Development ) 106.7 ha
envelope (Site C and EIQUI'ES 1,2,3&
Fl
Disturbance fi int 73.05 ha.
sturbance foolprint | cires 1,2, 3& > o
(Site C and F) 4 #Avoiding Cultural Heritage Sites ID=s 54389,
26008, 9296, and MAC 004.
down Area 6.8 ha (temporary and episodic use).
La}.' Figure 2 (temporary P )
(Site F)
Litility Block Power generation (installed Combined Cycle
{Site C) Gas Turbine = 100 MW capacity and
installed solar = 3.5 MW capacity).
Operational elamants
Urea production plant | Figure 2 6,200 tiday
Ammonia plant Figure 2 3,500 t/'day
Saline water 20 GLYyr (including excess treated
discharge wastewater) discharged into the existing
Water Corporation Multi-User Brine Return
Line.
Product storage areas Urea (plant site): 75,000 t capacity, fully
enclosed shed.
Figure 2
Urea (Dampier Port site): 75,000 t capacity,
fully enclosed shed.
Urea shiploading Figure 2 Loading capacity of 2,200 tth
system
Causeway Figure 2 Culvert outflow velocities of less than 1.0 mfs
Timing elements
Project life Up to 80 years from date of thiz Statement
6-1 The proponent shall implement the proposal to meet the following environmental Section 2.2
objective:
(1) minimise project attributable impacts on groundwater quality, flow direction and/or
depth to maintain the hydrological regimes and quality of groundwater and surface
water so that environmental values are protected
8-1 The proponent shall implement the proposal to achieve the following environmental Section 2.2
objective:
(1) maintain the hydrological regimes and quality of surface water so that environmental
values are protected.
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8-2

(See
conditions
7-1 and 7-
2 at end of
this table
for
information
regarding
condition
8-2(2).)

8-3

8-4

8-5

At least six months prior to Ground Disturbing Activities within the development Section 2.2

envelope delineated in Figure 2 of Schedule 1, or such lesser time approved in writing 1)

by the CEO, the proponent shall in consultation with the Murujuga Aboriginal Section 2.2

Corporation, revise and submit to the CEO the Surface Water Management Plan, which

shall: @
Section 2.1

(1) demonstrate how the environmental objective in condition 8-1 will be achieved; 3)

(2) specify the treatment and management of potential acid sulfate soils in accordance Section 2.1
with the requirements condition 7-1 and condition 7-2;

4
(3) specify trigger criteria that will trigger the implementation of management and/or (Sgction 21
contingency actions to prevent direct or indirect impacts; and 2.2
(4) specify threshold criteria to demonstrate compliance with condition 8-1; (5)
(5) specify monitoring methodology to determine if trigger criteria and threshold criteria Section 2.1
have been met; and 2.2
(6) specify management and/or contingency actions to be implemented if the trigger (6)
criteria required by condition 8-2(3) and/or the threshold criteria required by condition 8- | Section 2.1
2(4) have not been met; and and 2.2
(7) provide the format and timing for the reporting of monitoring results against trigger ©)
criteria and threshold criteria to demonstrate that the objective in condition 8-1 has been
met over the reporting period in the Compliance Assessment Report required by
condition 15-6.
The proponent must not commence Ground Disturbing Activities until the CEO has Section 1.3

confirmed in writing that the Surface Water Management Plan submitted under condition
8-2 satisfies the requirements of condition 8-2.

The proponent shall implement the most recent version of the Confirmed Surface Water | Section 1.1.2
Management Plan until the CEO has confirmed by notice in writing that the proponent
has demonstrated that the objective detailed in condition 8-1 has been met.

In the event that the environmental objective in condition 8-1 is not achieved, or Section 2.4.4
monitoring or investigations at any time indicate an exceedance of threshold criteria
specified in the Confirmed Surface Water Management Plan the proponent shall:

(1) report the exceedance in writing to the CEO within seven days of the exceedance
being identified;

(2) implement the management and/or contingency actions specified in the Confirmed
Surface Water Management Plan as required by condition 8-2(6) within seven days of
the exceedances being reported as required by condition 8-5(1) or such lesser time
specified in the Confirmed Surface Water Management Plan and continue
implementation of those actions until the CEO has confirmed by notice in writing that it
has been demonstrated that the threshold criteria are being met and implementation of
the management and/or contingency actions are no longer required,;

(3) investigate to determine the cause of the threshold criteria being exceeded;

(4) investigate to provide information for the CEO to determine potential environmental
harm or alteration of the environment that occurred due to threshold criteria being
exceeded;

(5) provide a further report to the CEO within twenty-one (21) days of the exceedance
being reported as required by condition 8-5(1) and such further report shall include:

(a) details of management and/or contingency actions implemented;

(b) the effectiveness of the management and/or contingency actions implemented
against the threshold criteria;

(c) the findings of the investigations required by conditions 8-5(3) and 8-5(4);
(d) measures to prevent the threshold criteria being exceeded in the future;

(e) measures to prevent, control or abate the environmental harm which may have
occurred; and

(f) justification of the threshold criteria remaining, or being adjusted based on better
understanding, demonstrating that outcomes will continue to be met

Without limiting condition 8-4 (implementation of the plan) and notwithstanding Section 2.4.5
compliance with condition 8-5 (response to exceedance), the proponent must not cause
or allow:

(1) a failure to implement one or more management actions, if the relevant threshold
criteria has been met;

(2) the exceedance of a threshold criteria (regardless of whether threshold contingency
actions have been or are being implemented); and/or

(3) failure to comply with the requirements of the Confirmed Surface Water
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Management Plan.

8-7 The proponent, in consultation with the Murujuga Aboriginal Corporation: Section 0

(1) may review and revise the Confirmed Surface Water Management Plan and submit it
to the CEO; and

(2) shall review and revise the Confirmed Surface Water Management Plan and submit
it to the CEO as and when directed by the CEO.

7-1 The proponent shall undertake intrusive acid sulfate soils investigations in accordance Section
with the requirements of the Department 1215&22
guideline on the Identification and investigation of acid sulfate soils and acidic
landscapes (DER 2015) at least six months prior to Ground Disturbing Activities.

7-2 In the event that acid sulfate soils are disturbed during the implementation of the Section
proposal, the proponent shall treat and manage acid sulfate soils in accordance with the | 1.2.1.5 & 2.2
requirements of the Department of Water
the treatment and management of soil and water in acid sulfate soil landscapes (DER,
2015).
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Appendix 21 Key Survey & Study Findings

Table 2A - Key Investigations & Assessments in the Project Area (Burrup Peninsula)

Key Environmental
Factor

Report

Key Findings

Weather and tides

Plenty River Corporation
Limited. Burrup
Peninsula World Scale
Ammonia / Urea Plant -
Consultative
Environmental Review.
Woodward Clyde;
October 1998.

Tropical cyclones are a common occurrence in summer, from
November to April. On average, two cyclones cross the Pilbara
coast per year. During cyclones, wind speeds up to 250 km/h,
heavy swells and torrential rain can be experienced. On average, a
cyclone threatens Dampier every two years (Bowman Bishaw
Gorham, 1994).

The tidal regime at Dampier is moderate and semi-diurnal in
nature. The tides in King Bay range from 0.1 m (LAT) to 5.2 m
(HAT), which corresponds to -2.7 mAHD to 2.4 mAHD.

The extreme climatic conditions experienced on the Burrup
Peninsula have the potential to impact the Project, during both the
construction and operation phases. Strong winds, waves and
currents generated by cyclones have the potential to interrupt the
installation of the sea water intake and pipeline, and onshore
facilities. Cyclone activity can also result in heavy rainfall and storm
surge, which can cause widespread flooding.

The saline tidal flats occur immediately to the east of the zone of
mangroves. These areas are devoid of mangroves and other large
shrubs due to the extreme groundwater salinities and infrequent
tidal recharge. Algal mats made up of microscopic blue-green algae
are present on some areas of the tidal flats

and Maitland Industrial
Estates, Phase 2
Geotechnical
Investigation Report; Soil
and Rock Engineering;
August, 1999.

Groundwater King Bay/Hearson Cove | Groundwater was encountered in all boreholes in Soil and Rock
and Maitland Industrial Engineeringds 1999 geotechnica
Estates, Phase 1 bgl to 0.6m bgl (approximately 2m AHD to 6m AHD). Groundwater
Geotechnical level is considered to be at ground level in the intertidal flats, and
Investigation Report; Soil| within 0.5m of ground level in the lower slopes. There is no
and Rock Engineering; | available information on groundwater level at the granophyre ridge
February, 1999. crests, however the presence of dry ephemeral channels and low
permeability of the bedrock indicate that groundwater level may rise
rapidly in adverse weather
Groundwater King Bay/Hearson Cove | An intrusive ground investigation was conducted by Soil and Rock

Engineering (1999b) comprising of six boreholes. However, it
should be noted that only two boreholes are located within the
Pr oj ect 6s thmthe vwarehoase structuie location.
Borehole KB-HC201 is located towards the northern boundary of
Site F within the colluvium and granophyre, and KB-HC205 is
located at the southern extent of Site C within the intertidal flats.

Groundwater and
Geology

Syntroleum Proposed
Gas to Synthetic
Hydrocarbon Plant,
Consultative
Environmental Review;
HLA Envirosciences;
November, 1999.

Visual observations of the prevailing sediments and geology
suggest that the soils and underlying bedrock display high
permeability properties.

Two groundwater monitoring bores were installed in the proposed
GTS plant site by Astron Environmental (1999) on behalf of
Syntroleum for the Project. The bores were installed within the
mudflats to the north of the proposed GTS plant site and
groundwater was encountered during drilling at approximately 0.5
metres in both bores. Freshwater seepage has been observed
entering the mud flat from beneath calcrete benches during
previous investigations (V&C Semeniuk. 1994) and has been
identified as an important aspect for maintaining the northern
mangrove shorelines of King Bay (Gordon 1988). Surface seepage
water was not visible alone the calcrete benches during the recent
investigation. Tidal and seasonal fluctuations are important features
influencing the presence of seepage water and the elevation of the
ground water table.
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No hydrocarbons or organic compounds were detected in either of
the water samples taken from the ground water monitoring bores
and all concentrations of metals, sulfates and p1-l were within
regulatory guidelines. Although sulfate levels were shom to be
relatively high, p11 levels (approximately 7.4) were within the
normal range. This indicates that the high sulfate concentrations
recorded had not developed as a result of acid sulfate conditions.
The plentiful reserves of calcium carbonate in the soils are likely to
"buffer" acid generation.

Marine Water
Quality

BHP Petroleum
Methanol Plant Site T
Burrup Peninsula,
Preliminary Geotechnical
Design Criteria; BHP
Engineering; May, 1996.

The proponent has undertaken sampling and analysis of the
seawater in King Bay and Mermaid Sound and preliminary results
suggest the concentration of copper and other metals in the
seawater to be extremely high. However, such high metals
concentrations are not consistent with results of other background
seawater studies undertaken in marine waters around Australia.

The acute and chronic toxicity of methanol was assessed by the
proponent in consultation with the DEP. It was concluded that
algae/diatoms were the most sensitive to methanol and a 99%
species protection trigger value of 11mg/L was recommended,
which is well above the estimated methanol concentration in the
brine and wastewater discharge ( 0.23 mg/L).

Inland Waters

SNV-Lavalin, 2019.
Geotechnical Desktop
Study i Revision B1.
Prepared for Perdaman
Chemicals and
Fertilisers.

Given the proposed construction earthworks for the site which
includes a Cut and Fill methodology for the northern section for Site
C (as per memo: William Woolnough, SNC-Lavalin, 2019). Itis
recommended that field screening during investigation and
laboratory testing for the presence ASS, should be conducted in
low lying areas of the site.

According to sample test results taken from the two groundwater
monitoring bores installed within the mudflat region located in Site
F, the water quality is uncontaminated with no hydrocarbon or
organic compound detected and all metal concentrations, sulfates
and pH are within regulatory guidelines (HLA Envirosciences,
1999). However, the water quality were shown to be significantly
saline which is typical given the intertidal nature of the mudflat
region.

Groundwater and
Geology

Perdaman Urea
Geotechnical
Investigation i
Interpretive Report;
Coffey Services
Australia Pty Ltd;
November, 2020.

Groundwater level is expected to be associated with tides. The tidal
range was about 2m at the end of August 2020 and 3.5m between
peaks at the beginning of November. The measurements indicate
that the groundwater response to tides at neap times is very weak.
In general groundwater is expected to mirror the water level in the
tidal flats close to the shore, and an allowance of up to 1m above
these levels should be made in design.

It should be noted that the ground encountered by the boreholes,
test pits and hand augered boreholes represent the ground
conditions at the location where the tests have been undertaken
and as such are an extremely small proportion of the site to be
developed. Accordingly, variations to the ground conditions are
likely and allowance should be made for variability in the design
and construction budgets.

The near surface ground conditions are expected to be high
permeability due to the prominence of voids and open jointing. The
permeability is likely to reduce with depth as the defects in the rock
become closed. The subsurface layers generally follow the same
profile as the ground surface, hence subsurface drainage will follow
the same trend as surface drainage.

PCF-PD | 09 May 2022 | Commercial in Confidence

95



¢

PERDAMAN
INDUSTRIES

CHEMICALS & FERTILISERS

Surface Water Management Plan
Perdaman Urea Project

Ground and
surface water

Perdaman Urea Project
i Project Destiny.
Baseline
Hydrogeological
Assessment. Tetra Tech
Coffey, 2022.

Tetra Tech Coffey Pty Ltd (Tetra Tech) was engaged by Clough to
provide a Baseline Hydrogeological Assessment for input into a
Final Il nvest ment Opecsi Das{FhD

The following was concluded based on findings from the
investigation:

1 The CSM identifies two hydrostratigraphic units beneath the site
consisting of a low yielding granophyre bedrock aquifer overlain by
a shallow superficial aquifer consisting of a variety of deposits
including clays, gravels and calcrete. Both units are unconfined and
hydraulically connected.

9 Groundwater flow is to the southwest in Site C and to the
northwest on Site F, with discharge to the supratidal area and
eventually into King Bay to the west. Groundwater is influenced by
tidal variations, and it is likely that flow direction is altered during
periods of high tides.

9 The depth to groundwater varies between 0.41 mBTOC and
21.61 mBTOC with surface waters being an expression of
groundwater in the supratidal area during periods of groundwater in
the supratidal area during periods of high rainfall and following tidal
inundation.

1 Groundwater in both the granophyre and superficial deposits is of
Na-K-ClI type and is brackish to saline in nature with the superficial
deposits being significantly more saline due to direct tidal
interaction.

9 Due to either the low yielding nature of the aquifer (granophyre
aquifer) or the high level of salinity (superficial aquifer) groundwater
in the area is considered to be of limited beneficial use and
environmental value other than for industrial use or supporting
marine ecosystems.

1 It is understood that no dewatering is to occur during construction
and therefore, there is no risk of impacts to groundwater,
surrounding groundwater users and the environment from
abstraction. However, if dewatering and/or general abstraction are
planned, the current monitoring network may be used to gain
further data on the groundwater regime (i.e. from aquifer testing)
that maybe then used in future analyses (i.e. modelling) to further
assess any impacts to the surrounding environment.

9 Contamination in groundwater is localised and unlikely to pose a
significant risk to surrounding receptors due to the low yield of the
granophyre aquifer, which will greatly retard contaminant flow.
Other contamination identified within surface water and
groundwater (PFAS and Nutrients) are likely to be derived from off-
site upgradient sources, (YPN plant).

9 The current groundwater monitoring network is considered
adequate for assessing both groundwater level and quality
variations through time. A groundwater quality monitoring program
should be provided to ensure that any impacts during and following
development are identified and, if necessary, managed or
mitigated.
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Acid Sulfate Soils

Perdaman Urea Project
I Project Destiny.
Detailed Site
Assessment for Acid
Sulfate Soils. Tetra Tech
Coffey, 2022.

Tetra Tech Coffey Pty Ltd (Tetra Tech) was engaged by Perdaman
Chemicals & Fertilisers Pty Ltd c/- Clough Saipem Joint Venture to
undertake a Detailed Site Assessment (DSA) for Acid Sulfate Soil
(ASS), for input into a Final
Destinyd.

Based on the an alfollowingesttements applyi n

1 Soil located beneath the causeway from ground surface to ~1.0
mBGL is a PASS with evidence of reduced inorganic sulfur content
in two samples.

1 Soils located in proximity to sample locations ASS10, ASS11,
ASS12, ASS13 and ASS14 have confirmed PASS with Net Acidity
excluding ANC reported in ground surface samples and other
samples collected to an approximate depth of 0.5 mBGL.

1 The lateral extent of ASS is defined with surface samples at
ASS20 and ASS21 reporting netacidit y excl udi ng 4
Exceedances for SCR were associated with red-brown clayey
GRAVEL or grey-black and brown CLAYs between 0 and 1.0
mBGL across the causeway (soil descriptions adopted from
supplementary Geotechnical test pit logs)

9 Exceedances for the SPOS was associated with and red and
brown clayey GRAVEL between 0.0 and 0.5 mBGL across the
supratidal zone in Site C (soil descriptions adopted from
supplementary Geotechnical test pit logs).

9 Groundwater chemistry in the area generally indicates a
hydrogeological system that has a low vulnerability to acidification
in its undisturbed state.

1 ASS indicators that suggest minimal influence from historical
acidification and a relatively low vulnerability to acidification include
groundwater pH values within a neutral range across the site, low
acidity values at most locations i.e., <40 mg/L, and high to very high
alkalinity indicating some inherent buffering capacity is naturally
present.

1 Dissolved aluminium is a key indicator of historical oxidation of
sulfide minerals (i.e. pyrites) and was not detected in groundwater
wells except at BH22 and MW10 with concentrations of 0.05 mg/L
and 0.02 mg/L respectively. These minor detections are below ASS
criteria.

9 The chloride:sulfate ratios complied with DWER acidification
guidelines across the site indicating a groundwater system that has
not been affected by oxidation of sulfides.

No actual acidity exists in the form of S-TAA indicating that there is
no soluble and exchangeable acidity within the soil profile. Potential
acidity is present at the Site, due to 99% of soil samples displaying
soil pHFOX values greater than pH 6.0 with equivalent %S content
between 0.032-0.341 %S. No samples recorded a pHF to pHFOX
change or delta greater than 3.0 which amplifies potential acidity
issues for the Site.

Analysis for the SPOCAS suite shows that generally soil has
existing buffering/acid-neutralising capacity as indicated by all S-
TPA results reported as non-detect (<0.005%S) and the soil
containing excess ANC with % reported between 0.536%S to
19.3%S through the soil profile across the site. Analysis for
maxi mum per oxi de plesentiindhe sod (SPOSH
exceeded the DER ASS guideline of 0.03 %S in nine samples.
SCR exceedances displayed evidence of reduced inorganic sulfur
content in two samples.
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Environmental Risk Assessment & Process Matrix

mitigation through design

Threat Specific HSSE Hazard Assessment (where applicable to Project)

Application Reference Procedures
5 2 o 5 3
Risk Assessment . 2 = = 5 :
> > c (&)
Process Description § 2 £ S é 5
i) = @ 2 o ] o
e] = - — 4+
o o g O [ = o
£ o = = 2 2 2L
o S 3 ] < <] e
s o M z o o o
. . Identify, assess and control
,Elsj::ansessrﬁeiltsl(HSSE potential HSSE impacts of Bow-tie Risk Management CORP-RA-
conducting Contractor Procedure PR-G-0001
Impacts busi
usiness
Major Accident . MAE Hazard CORP-
etz | el asessanaconro | ha=eon
Assessment ! Procedure 0068
Technical HSSE Assessments
. HAZID, . . CORP-
Desgnrsks | |G, sasess g dosment | azo,
9 FMEA G-0016
Desian reviews - Identify, assess and mitigation
cons%ruction of HSSE hazards introduced by | )75, Safety in Design CORP-
operation ! the design when facility being HAZOF” Proceydure 9 ENG-PR-
mpaintenaﬁce constructed, operated or G-0016
maintained
Identify, assess and control Human CORP-
Human Factors potential ergonomic, health Factors Safety in Design ENG-PR-
analysis impacts of operation as part of Analysis Procedure
; G-0016
design Study
Identify, assess and control .
Fire & Explosion potential sources of fire & Fire an.d Safety in Design CORP-
analysis explosion, and consequence Explosion Procedure ENG-PR-
’ Study G-0016
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Application Reference Procedures
5 2 o 5 g
. ) c i = 7
Risk Assessment Description - 2 5 g 3 &
Process 2 © [a) 5 3 o S
S g 2 g | d S
© 5 o @) o o B
5 = %8| x| g & ¢
o > [} = = =
= O m z o o o
Health Risk Identify, assess and mitigate HSSE Risk CORP-
Assessment health exposures - travel and HRA Management HSE-PR-G-
site based Procedure 0072
Environmental / Identify, assess and mitigate EIA, HAZID, HSSE Risk CORP-
Social Impact environment and community Social Impact Management HSE-PR-G-
Assessment impacts Study Procedure 0072
Identify, assess and mitigate
potential natural disaster
Natural Disasters events WhiChl may af‘lfg?t the HSSE Risk CORP-
Assessment site (€.g. cyclone, wild fire, HAZID Management HSE-PR-G-
(Emergency Events) | tSunami) Procedure 0072
Task Based HSSE Hazard Assessment
. Identify, assess and control HSSE Risk CORP-
iggg;ﬂff potential HSSE impacts HAZID Management HSE-PR-G-
specific to the Project & Site Procedure 0072
. Identify, assess and control .
Construction potential HSSE impacts HSSE Risk CORP-
Package HSSE o . HAZID Management HSE-PR-G-
specific to the Construction
Assessment package Procedure 0072
Assess the HSSE capability of
subcontractors to inform HSSE Risk CORP
Subcontractor management strategy PRE-QUAL / Managerlﬁen ; HSE-P-R-G-
HSSE Assessment Identify, assess and control HAZID Procedure 0072

potential HSSE impacts of
contract scope
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Application
S Zz o S 3
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Risk Assessment Description - S = = 3 @
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Work teams identify, assess
Work Team Task and control HSSE hazards of JHA
Assessment
planned work
Individuals identify, assess and
Personal Task control HSSE hazards of TAKE 5

Assessment

planned task

Reference Procedures

HSSE Risk CORP-
Management HSE-PR-G-
Procedure 0072

HSSE Risk CORP-
Management HSE-PR-G-
Procedure 0072
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HSSE Consequence / Severity Table

Financial Murray & Roberts

Consequence | Health & Safety Environmental Impact Security Business Risk nancis

Catastrophic | Multiple fatalities, Release of pollutants capable One or more fatalities Company prosecuted. Loss =$30 Million Critical (Level 5)

Multiple serious of causing irreversible Terrorists attacks. of future work. Project Fatal injury. Incident
disabling injuries. environmental harm requiring Inability to conduct any shutdown. Violation of has the potential for
national / international business. Company policy. more than one fatal
resources for remediation. Widespread dissatisfaction injury.
resulting in legal action.

Major Single fatality, Release of pollutants to Deliberate attacks on staff Adverse national media 210M - $30M
serious injury sensitive areas; Immediate off- | and family resulting in severe | coverage. Significant
resulting in site contamination requiring injuries. Kidnapping. Severe | reduction in customer
permanent state / regional external delays to business satisfaction. Threat to project
disability. Multiple resource for remediation. operations. Rape. success with potential for
injured parties. Long term impact (6-12 legal action.

months)

Moderate Lost Time Injury Environmental harm reportable | Threat and intimidation of Local media coverage. 32M - $10M Major (Level 4)
Restricted Duties to Government authority. staff. Assault resulting in Failure causing customer Incident has the
Injuries Breach of licence conditions / minor/no injury. dissatisfaction with moderate potential for fatal injury
Injury reportable to | lease. Onsite contamination Theft/vandalism/ sabotage of | delay, rework or extra work
Regulatory body with the potential to cause equipment that cannot easily | requiring additional resource. Serious (Level 3)

offsite contamination. be replaced. Short delays or | Client forced to impose Lost time injuries.

Medium term impact (1-6 interruptions to operations. penalties. Incident has the

maonths) potential for permanent
disablement.

Minor Medical Treatment Minor onsite pollution not Crime with minimal impact. Telephone or written $50K - $2M Minor (Level 2)
within confines of protected Theft / Vandalism of complaints. Failure causing Medical treatment
area. No long term impact. nuisance value only. slight customer concern and injuries
Clean up within 1 month. Mo lasting impact on inconvenience, resolved with

business operations current levels of resource.
Insignificant First Aid Treatment | Localised / Contained impact/ | Insignificant crime Minimal or no impact to Less than Low (Level 1)
No treatment Immediate complete fix Theft of insignificance. No project delivery. 50K First aid treatment
required impact on business injuries
operations.
Probability

Probability Description

Almost Certain This event is expected to occur or is known to have occurred frequently at Clough in similar situations.

Likely This event may occur or is known to have occurred at Clough in similar circumstances.

Possible This event might occur or is known to have occurred at Clough in additional circumstances.

Unlikely This event could occur or is known to have occurred in the industry but not at Clough.

Rare This event may only occur in exceptional circumstances or is not known to have occurred in the industry.
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Actual / Potential Consequence
Descriptor Insignificant Minor Moderate Major Catastrophic
(5) (4) (3) (2) (1)
Has Occurred /Almost 9
Certain
Likely
g Possible
o Unlikely
Rare
Key HSSE Risk Response Guide
Risk Level Rating Range P
1 8 Confirm no further control measures are required to demonstrate the risk ALARP. Responsible Supervisor to
ensure all identified control measures are in place prior to the work progressing.
Moderate 9 15 Action is required to identify control measures to reduce the risk to ALARP. Work can only progress at this risk level

with approval of Project Management.
Immediate action is required to identify control measures to reduce the risk to ALARP. Risk must be added to

16 22 Project Risk Register for monitoring. Work can only progress at this risk level with approval of the Project Manager
or Clough Senior Management.

23 25 This denotes unacceptable event or level of risk. Immediate action is required to identify control measures to
reduce the risk to ALARP. Risk must be added to Project Risk Register for monitoring.

*The HSSE Risk Matrix and Guidelines DO NOT replace the requirements for risk assessment and treatment carried out in accordance with the Risk Management and
Assurance Operating Standard (CORP-RA-OS-G-0003) and should only be used when performing HSSE Risk Assessment at a Project Level.

*The HSSE Risk Matrix shall be used to determine the level and timing of incident notification, classification and investigation. Events rated 19 or above (highlighted by
shading and bold border) are considered High Potential Incidents and shall be reported accordingly.
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Appendix 3B 1 Surface Water Risks & Mitigation

Table 3B - Surface Water Risk Assessment

Potential Impact Mitigation Measures

Likelihood

OBJECTIVE: - To maintain the hydrological regimes and quality of groundwater and surface water so that environmental values are protected.

Consequence

Residual

Risk

Pollution 1

1 Potential for spills or
leaks to contaminate
the surrounding 1
surface water values
within and surrounding T
the site.

1 Pollution Impacts to T
the supratidal zones
(Hearson Cove and

King Bay) during the l
construction of the
proposed causeway i
between sites F and

C. 1

1 Potential impacts to
the mangrove
communities at King q
Bay where spills and
contaminants are
delivered to the

supratidal to intertidal 1
areas.
1 Stormwater or f

wastewater Run-off
from access tracks,
laydown and 1
hardstand areas have
the potential to
contaminate the

Supply and construct mechanisms to avoid/mitigate potential spills or discharge
as detailed in the Erosion, Sediment and Surface Water Management
Protocol.

Further controls pertinent to spills and leaks to be implemented as per the
Hydrocarbons and Hazardous Substances Management Protocol.

Environmental Inspections as per Section 2.3 of this Plan to ensure the integrity
of storage facilities and the proper storage requirements are being adhered to.

Storage of chemicals and hazardous substances shall not be permitted on the
supratidal areas or other areas prone to flooding or drainage / runoff.

Obtain an EP Act 1986 - Part V - Works Approval & Licence - Cat 73. Chemical
storage.

Construction of the causeway will be conducted in the shortest time frame
allowable to minimise impacts to the supratidal flats.

All surface water discharges on site shall be diverted to a purpose-built facility to
treat (if required) and be appropriately contained by implementing Management
Action 2 (see Table 2-2).

Where possible, permanent infrastructure and laydown areas will avoid the
higher, steeper areas along the southern boundary of the development
envelope.

Run-off will be diverted into appropriate storage units; implemented and
managed in accordance with this Plan.

Ensure compliance with Condition requirements within Condition 8 of MS 1180
through implementing the requirements outlined in this Surface Water
Management Plan (PCF-PD-EN-SWMP-PCF2).

An Erosion Sediment Control Plan will be developed as part of the GDP process
when constructing access tracks, laydown and hardstand areas and disturbing
the ground to minimise potential for contaminated run-off from these areas to
enter the surrounding environment.

Unlikely

Major

14
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Potential Impact Mitigation Measures Likelihood Consequence Residual

Risk

OBJECTIVE: - To maintain the hydrological regimes and quality of groundwater and surface water so that environmental values are protected.

surrounding surface 1 Environmental Inspections as per Section 2.3 of this Plan to ensure ESCs are in
water values when place and are working and altered drainage has not impacted surrounding
runoff is delivered to surface water values.

the supratidal to 1 Pollution caused by site activities will be avoided through appropriate

intertidal areas. containment, diversion and treatment of surface water run-off.

Sedimentation 1 Stockpiles to be managed in accordance with the Erosion, Sediment and
9 Run-off from Surface Water Management Protocol.
stockpiles may cause 1 Comply with requirements outlined in the Surface Water Management Plan
sedimentation and (PCF-PD-EN-SWMP-PCF2).
?ep?smgn (t)féorelgn/ f Material Tracking System implemented during construction.
contaminate . . . .
material into the 1 GPS utilised to track and record locations of stockpiles and type of material.
environment. 1 Ensure ESCs are implemented around stockpiles to limit contaminated run-off.
1 Alteration of 1T Stockpile contaminated topsoil 6s (i
watercourses may clean fill or topsoil.
cause sedimentation 1 Ensure Stockpiles are labelled / sighposted.
and deposition - d d d .
resulting in 9 Training and awareness conducted onsite.
problematic diversion 1 Prepare stockpiles prior to rainfall or potential flood events. Unlikely Moderate 12
of surface water flows. 1 Environmental Team to inspect stockpiles regularly as per Section 2.2 and 3.2
1 Sedimentation in the of this Plan.
hold ponds may 1 Obtain relevant licencing under the Rights in Water and Irrigation Act 1914
impede water quality (RIWI 1914).
standardg and' . 1 Detail stockpiling procedures in the GDP.
compromise eligibility ) ; ]
for discharge via the 1 An Erosion Sediment Control Plan will be developed as part of the GDP process
MUBRL. when conducting ground disturbing activities.

1 Environmental Team to inspect ground disturbing activities regularly as per
Section 2 of this Plan.

1 Sediment basins are to be provided for hold ponds so that suspended particles
may settle out of the water column prior to MUBRL discharge and will be
inspected weekly to ensure sediment basins do not exceed 30% capacity.
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Mitigation Measures

Likelihood

Consequence

Residual

Risk

Construction and operations

of the concrete batching plant.

 Stormwater or
wastewater run-off
from the concrete
batching site have the
potential to
contaminate the
surrounding surface
water environment.

1 Sediment
laden/alkaline water
entering surrounding
stormwater / drainage

onsite and exiting site.

1 Alkaline washout
impacting soil
chemistry/
groundwater and
associated nearby
receptors.

1 Fines and penalties
associated with
Schedule 1
substances being
discharged
(Environmental
Protection
[Unauthorised
Discharges]
Regulations 2004).

il

=A =4 =4 =4 A -4

Ensure the Construction and operations of the Concrete Batching Plant is in
accordance with approval and license conditions (Part V) for Cat 77 (TBC i
awaiting DWER).

Implement conditions in PART V approvals.

Develop and implement a ESCP for the Concrete Batching Plant.
Implement Concrete Batching Management Protocol.

Regular Environmental Inspections as per Section 2.3 of this Plan.

Implement the Erosion, Sediment and Surface Water Management Protocol.

Prepare the Concrete Batching Plant Management Protocol which will
specifically manage the emissions and discharges likely from the batching plant
and include relevant conditions issued through the DWER approval and license

(Part V)

Waste disposal as per the Solid and Liquid Wastes Management Protocol
and the Hydrocarbons and Hazardous Substances Protocol.

Obtain Works approval and Licensing under Part V of the EP Act for concrete
batch plant construction and operations i Cat 77.

Unlikely

Major

14
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Mitigation Measures

Likelihood

OBJECTIVE: - To maintain the hydrological regimes and quality of groundwater and surface water so that environmental values are protected.

Consequence

Residual

Risk

Excavations Exposing ASS

f

Disturbance of Acid
Sulfate Soils.

Potential to cause
significant
environmental and
economic impacts
including fish kills and
loss of biodiversity in
waterways.

Contamination of
groundwater by
mobilisation of acids,
arsenic, heavy metals
and other
contaminants and
corrosion of concrete
and steel
infrastructure by acidic
soil and water.

f
f

Determine risks of ASS / PASS prior to conducting excavations.

Cut and Fill activities will not be carried out in the causeway between sites F
and C (shown in Figure 1-7 to be high risk of ASS). Refer to Appendix 5 for Cut
and Fill locations against the ASS risk areas (Coffey, 2022).

Identify, manage and treat ASS in line with the DER 2015 Guidelines.

Causeway design to be applied will avoid need to dewater or excavate ASS
soils.

The base of the causeway will be approximately 2 mAHD which is existing
ground surface level within the supratidal and intertidal zone. Approximate three
meters of sand bedding will be applied above this level with concrete culverts
embedded within sand to permit the flow of stormwater from east to west across
the supratidal and intertidal areas of the Site. A compacted fill layer 1.7 m thick
will then be placed on top of the sand bedding layer to provide a base for final
causeway road layers such as crushed aggregate and asphalt. Fill material will
be used primarily on top of sand bedding to stabilise the causeway surface
before final layers such as crushed aggregate, granular materials and asphalt
are applied. The finished grade will be 6.15 mAHD.

Where previously unknown areas of ASS are identified during the construction
works, works must cease immediately, and the environmental team shall be
present to identify the presence of ASS.

Visual identification can be conducted and Field sampling and supporting
Laboratory analysis (NATA accredited Laboratory) will likely be required to
confirm visual and olfactory indications.

All analysis must be conducted at a NATA accredited Lab.

Where treatment is required, a containment and treatment facility (treatment
pad) will be developed onsite. Management will be in accordance with the
Management Actions in Table 2-2 and in accordance with DER 2015
Guidelines.

Implement controls pertaining to the Acid Sulfate Soils Management Protocol
and the Management Actions for treatment of ASS and PASS in Table 2-2 of
this Plan.

Regular Environmental Inspections as per Section 2.3 of this Plan.

Unlikely

Major

14
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Mitigation Measures

Likelihood

OBJECTIVE: - To maintain the hydrological regimes and quality of groundwater and surface water so that environmental values are protected.

Consequence

Residual

Risk

1 Obtain the following licenses:
0 Licences to take water under s 5C of the RIWI Act.
0 Licences to construct or alter a well under s 26D of the RIWI Act.
Dewatering 9 Prior to ground disturbing activities, a Hydrogeological assessment / study will

1 Potential to release l(:;e cotr1dycted to determine the presence of ASS and assess the need for
toxic metals and ewatering.
arsenic into the 1 Management of ASS shall be in accordance with the DER Guidelines 2015 and
environment due to Condition 7-2 of MS 1180.
the disturbance of acid | ¢ |mplement design and construction methodology to eliminate the requirement
sulfate soils. for dewatering during construction activities.

' Lowering of the _ 1 The construction of the causeway connecting Sites C and F across the
standing water table in supratidal flats shall be built on grade and will not require the need to excavate
water supply bores. or dewater.

T Changes to f  EPC will comply with requirements within Condition 6 of MS 1180 pertaining to
gr%undV\igter levels Hydrogeological studies, monitoring and management.
and quality. 1 Regular Environmental Inspections as per Section 2.3 of this Plan. Unlikely Major 14

1 Hydrogeological Studies (Coffey 2022b) confirmed there will be no dewatering
required during construction. Where dewatering becomes a requirement during
construction or operations (throughout the implementation of the Project),
further assessment and a dewatering management plan will be prepared and
implemented.

1 Works that will be avoided in areas prone to PASS/ASS include construction of
drains that lower the groundwater table, uncontrolled groundwater extraction
and drawdown from groundwater bores during construction or operations.

1 No uncontrolled or unauthorised dewatering in excavations.

1 No unauthorised re-injection into surrounding aquifers.

1 Implement the groundwater and surface water monitoring programs (section 2.3

of the SWMP).
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Mitigation Measures

Likelihood

OBJECTIVE: - To maintain the hydrological regimes and quality of groundwater and surface water so that environmental values are protected.

Consequence

Residual

Risk

1 Obtain the following licenses if dewatering is required:
0 Licences to take water under s 5C of the RIWI Act.

0 Licences to construct or alter a well under s 26D of the RIWI Act.

Construction of the Causeway

1 Development of the
causeway between
sites C and F may
impact samphire
shrublands, the
supratidal flats and the
King Bay mangrove
community adjacent
the supratidal flats in
the following ways:

9 Obstruction of tidal
flows.

1 Sedimentation.
9 Pollution.

1 Causeway construction works will be completed over the shortest time
practicable to minimise the period of environmental disturbance in the saline
coastal flat.

1 Rehabilitation of all temporary work areas will involve reinstatement of surface
flow patterns through removal of any temporary causeways required for
construction, restoration of the pre-existing contours and revegetation.

1 The base of the causeway will be approximately 2 mAHD which is existing
ground surface level within the supratidal and intertidal zone. Approximate three
meters of sand bedding will be applied above this level with concrete culverts
embedded within sand to permit the flow of stormwater from east to west across
the supratidal and intertidal areas of the Site. A compacted fill layer 1.7 m thick
will then be placed on top of the sand bedding layer to provide a base for final
causeway road layers such as crushed aggregate and asphalt. Fill material will
be used primarily on top of sand bedding to stabilise the causeway surface
before final layers such as crushed aggregate, granular materials and asphalt
are applied. The finished grade will be 6.15 mAHD.

1 Design causeway to ensure minimal restriction to existing flow rates across the
flood plain (culvert outflow velocity not to exceed 1m/s as per Condition 1 of MS

Unlikely

Major

14
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Mitigation Measures

Likelihood

OBJECTIVE: - To maintain the hydrological regimes and quality of groundwater and surface water so that environmental values are protected.

Consequence

Residual

Risk

1180).
Comply with requirements outlined in the Surface Water Management Plan
(PCF-PD-EN-SWMP-PCF2).

Supply and construct mechanisms to avoid/mitigate potential spills or discharge
as detailed in the CEMP Erosion, Sediment and Surface Water Management
Protocol.

Further controls pertinent to spills and leaks to be implemented as per the
CEMP Hydrocarbons and Hazardous Substances Management Protocol.

Flooding

1 Due to the impacts by
cyclones, and the
forecast of a 1 in 100
year storm event likely
to occur during the life
of the Project,
operational integrity
must withstand winds
and high volumes of
rain.

1 Flooding events may
cause overflow of hold
ponds and diversion
streams, causing
potentially
contaminated waters
to spill into the

Containment bunds around facilities such as vehicle servicing facilities,
chemical / fuel storage areas and concrete batch plants will be designed to
minimise flood water entry and be inspected on a regular basis.

Monitor water levels through observation of flood prone areas associated with
the Project and by checking local media, emergency services and the Bureau of
Meteorology website for flood and storm surge advice.

If flooding is likely, prepare flood prone areas (as detailed in the Emergency
Response Management Plan CW1055600-EN-PL-004) early, ensuring vehicles
and equipment are removed.

Prepare stockpiles prior to rainfall or potential flood events.

Basins shall be designed relative to the catchment and likely flow levels for
higher rainfall events.

Stor mwater infrastructure designed i
approach outlined in Australian Rainfall and Runoff and AUSTROADS
Waterway Design Guidelines.

Adopt the guidance from DWER Water Quality Protection Note 52: Stormwater
Management at Industrial Sites.

Unlikely

Major

14
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. Surface Water Management Plan
oot Perdaman Urea Project
PERDAMAN

Potential Impact Mitigation Measures Likelihood Consequence Residual

Risk

OBJECTIVE: - To maintain the hydrological regimes and quality of groundwater and surface water so that environmental values are protected.

environment. 1 Minimise the impact of flooding on structures and as a general principal, for
storms of 1 in 20 year ARI or less, the post-development flows should meet pre-
development flows off the project site,

1 With respect to environmental flows, to prevent erosion, scouring and
sedimentation in natural or unlined channels velocities of frequent/regular storm
flows (1 in 5 year ARI storms) should be limited to velocities of less than 0.8
m/sec.

1 Major storms of up to 1 in 100 year ARI storm and up to 24 hour duration should
be stored and treated on the plant site and recycled, all storms of a greater
duration will be released in a controlled fashion through spillways.

1 Within the PPA the design and construction of stormwater/drainage
infrastructure will be to MRWA standards.

1 On-site and off-site stormwater management will minimise the export of
pollutants from the site and adopt the following stormwater quality improvement
targets as compared to untreated stormwater:

1 Eighty percent (80%) reduction in Total Suspended Solids
1 Ninety (90%) reduction in Gross Pollutants

RE-use of Material 1 Undertake intrusive ASS Investigations, including laboratory sampling and
(ASS/PASS material, testing.
Hydrocarbons). 1 Contamination risk assessments to be conducted for each work area upon

design finalisation and construction methodology being adopted.

1 Reuse of contaminated materials (ASS, Hydrocarbon etc) will not be reused
unless treatment and remediation of soils.

Materials deemed contaminated will be separately stockpiled and labelled. Unlikely Major 14
Reuse materials will be separated and labelled.
All materials will be included within the MTS.

Verification of soil status prior to reuse shall be sort. (i.e. through
documentation, MTS and Laboratory reports).

= =4 =4 =

PCF-PD | 09 May 2022 | Commercial in Confidence 110



(. Surface Water Management Plan
see Perdaman Urea Project

PERDAMAN

INDUSTRIES

PCF-PD | 09 May 2022 | Commercial in Confidence 111



Surface Water Management Plan
Perdaman Urea Project

Appendix 41 Baseline Groundwater & Surface Water Monitoring
Locations

A | oromassiE [ sm=sounoary O MONITORING WELL
] ©  SURFACE WATER SAMPLE
i WATERCOURSE - MINOR
----- AREA SUBJECT TO INUNDATION
orawn ENVIRONMAPS g CLOUGH ENGINEERING PTY LTD
9 e - @ .
PERDAMAN
H OGICAL BASELINE
aae 250202022
C =2 = = - TETRA TECH 4=
o = wermes scae AS SHOWN COFFEY " MONITORING WELLAND SURFACE WATER SAMPLING LOCATIONS
sze A3 [ — |'9“'"‘°° 4 L,

Figure 0-1 Coffey 2022 Groundwater & Surface Water Monitoring Locations (Baseline)
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A [ ooma s [} snesounoary GROUNDWATER CONTOUR (mAHD)
- == FLow
i WAT - MINOR. D GROUNDWATER MONITORING WELL
----- AREA SUBJECT TO INUNDATION (5.022) SURVEYED GROUNDWATER LEVEL (MAHD)
aent
aawn | ENVIRONWARS CLOUGH ENGINEERING PTY LTD
project:
o e I p=—
dae 24022022 HYDROGEOLOGICAL BASELINE ASSESSMENT
E > = == - TETRA TECH [w=
Scale %000 (A3 WETRES scale AS SHOWN COFFEY GROUNDWATER CONTOURS (SITEC & SITEF)
sz A3 LRSI rre—— s R

Figure 0-2 Coffey Report 2022 Groundwater Contours Site C & Site F

PCF-PD | 01 February 2022 | Commercial in Confidence

113



Surface Water Management Plan
Perdaman Urea Project

PERDAMAN

INDUSTRIES

MEMICALS & FER

Appendix 51 Cut & Fill Locations and ASS Risk Areas
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Appendix 6 T Groundwater Level (Baseline)

Table 0-1 - Source: Coffey Report 2022b: Groundwater Level and Monitoring Well Information

Date Gauged

Easting
(MGA 94 Zone

Northing
(MGA 94 Zone

Ground RL
(mAHD)

Casing RL
(mAHD)

Surface Water Management Plan
Perdaman Urea Project

Depth to Water
(mbtoc)

Groundwater
Elevation
(mAHD)

BH27

MWO01

MWO07

MW10

08/02/2022
08/02/2022
08/02/2022
08/02/2022
08/02/2022
08/02/2022
08/02/2022
08/02/2022
08/02/2022
08/02/2022
08/02/2022
08/02/2022
08/02/2022
08/02/2022

51)

476762.865
476812.383
476360.159
476494.894
476228.470
476519.248
476831.778
476605.629
476759.793
476090.716
476709.268
476712.205
476232.717
476812.205

51)

7718885.787
7719316.829
7718797.480
7718176.630
7719009.571
7718812.931
7718835.973
7717994.051
7718336.059
7718035.353
7718666.274
7718582.203
7718764.131
7718959.099

2.456
12.996
2.092
9.283
7.079
2.151
2.225
15.830
8.292
6.918
1.929
1.979
1.987
2.725

3.229
13.701
2.686
SRl
7.923
2.766
2.690
16.588
9.209
7.851
2.813
2.904
2.442
3.224

1.145
10.955
0.86
8.37
7.89
0.815
0.55
21.61
7.625
6.505
0.915
1.13
0.41
1.01

2.084
2.746
1.826
1.551
0.033
S
2.14

5.022
1.584
1.346
1.898
1.774
2.032
2.214
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Attachment A. Project Surface Water Schematic and Plot Plans

Surface Water Management Plan
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