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conclusion, and recommendation it contains, should be considered in the context of the report as a whole. The opinions, conclusions 
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may have produced different results and therefore different opinions, conclusions, and recommendations. Subject to the terms of 
the contract between the Client and 360 Environmental Pty Ltd, now part of SLR Consulting Australia Pty Ltd, copying, reproducing, 
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Glossary of Terms  
Acronym Description  

ANZG Australian and New Zealand Guidelines for Water Quality 

COPC Contaminant of potential concern 

CoC Chain of Custody 

CSMC Cockburn Sound Management Council 

DoT Department of Transport 

DWER Department of Water and Environmental Regulation 

EPA Environmental Protection Authority 

EQG Environmental quality guideline 

EQS Environmental quality standard 

EQMMP Environmental Quality Management and Monitoring Plan (this document) 

FPA Fremantle Port Authority 

HEPA High ecological protection area 

IMSA Index of Marine Surveys for Assessment 

KBJ Kwinana Bulk Jetty 

KGT Kwinana Grain Terminal 

LoR Limit of reporting 

MEB Marine Ecosystems Branch 

MEPA Moderate ecological protection area 

NATA National Association of Testing Authorities 

UAN Urea ammonium nitrate 

UTL Upper Tolerance Level 
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Condition Summary of Requirement Reference 

environmental quality standards and the outcome of 
condition 2-1(1); 

(4) in the event the outcome of condition 2-1(1) is not being 
met as a result of an accidental spill or leak, include details 
of additional monitoring to be implemented to determine 
the extent and scale of any impacts; 

(5) the additional monitoring shall include surveys of the 
extent of any impacts to marine benthic biota and the use 
and interpretation of Landsat imagery to map the extent of 
any algal blooms; 

(6) the UAN Spill Response Procedure, updated to be consistent 
with conditions 2-1 and 2-2, and implemented in the first 
instance during a spill; 

Groundwater monitoring (ongoing) 

(7) the methodology, timing and location of groundwater 
quality monitoring to substantiate and ensure that the 
outcome of condition 2-1(1) is likely to be met; and 

(8) specify trigger levels (for ammonia, nitrate-nitrite and total 
nitrogen in groundwater) derived from at least twelve (12) 
months of groundwater baseline information, that will 
trigger the implementation of management and/or 
contingency actions to prevent impacts to groundwater 
quality and the risk of not meeting the outcome of 
condition 2-1(1), and also a monitoring and assessment 
program to determine whether the environmental quality 
guidelines and environmental quality standards required by 
condition 2-2(2) are being or likely to be met as a result of 
groundwater inputs. 

2-3 
Prior to and during the unloading of liquid UAN fertiliser from 
vessels for the operation phase of the proposal, the proponent shall 
implement the approved plan required by condition 2-2. 

Implement 
this EQMMP 

2-4 
The Environmental Quality Management and Monitoring Plan 
required by condition 2-2 shall be made publicly available once 
approved by the CEO. 

Publish this 
EQMMP  
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monitored via an automated system and the flow diverted between tanks to control the levels 
and to prevent overfilling. Instrumentation on the UAN pipeline, valves and attachments will 
ensure that the pressure in the pipeline, tank levels and valve positions are monitored to prevent 
over pressurisation or tank overfilling. 

2.2.2.2 Outgoing 

The UAN is loaded into trucks from the storage tanks within a dedicated, bunded truck loading 
station. The station is equipped with metering and instrumentation to measure and monitor 
UAN flow to track and prevent over-filling. Once trucks are filled with UAN, the trucks are 
released to leave the facility via the bypass exit road external to the granular storage warehouse. 
Any stormwater captured within bunded areas is diverted to the onsite lined evaporation pond 
(refer Figure 2). 

2.2.2.3 Spill and Water Management 

The two UAN tanks, each with a capacity of 16,000 tonnes, are located within an impervious 
bunded area designed to contain a minimum of 110% capacity of the largest tank volume in 
accordance with Australian Standard AS 1940.  

The bunded areas have been designed such that any liquid captured within (i.e., UAN spill and/or 
stormwater etc.) will divert directly to the HDPE-lined evaporation pond to ensure there is no 
resultant deleterious environmental impact. 

Any liquid UAN fertiliser spill that occurs outside the bunded areas will require further 
management and monitoring in accordance with Section 3.2.13 of this EQMMP. 
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Marine benthic biota survey locations will be defined in consultation with DWER and shall be 
consistent with existing survey sites, where possible, to allow comparison of data. 

Sediment quality sampling locations should be reflective of the water sampling locations during 
the response monitoring, and should consider meteorological and current data.  

3.1.4.3 In-situ Monitoring 

Physiochemical profiles will be taken through the water column, with the key parameter of 
interest being dissolved oxygen, along with other parameters such as pH and temperature to 
inform laboratory analysis.  

Light attenuation will also be monitored, either by the deployment of loggers that will be 
downloaded weekly during the response monitoring period, or via attended monitoring off a 
vessel during response monitoring events using a Li-cor arrangement, or equivalent. 

3.1.4.4 Analytical Suite 

Samples will be analysed for total nitrogen (TN), dissolved nitrogen compounds (NH-N, NOx-N) 
and chlorophyll-a at a National Association of Testing Authorities (NATA) accredited laboratory 
on expedited turnaround.  

3.1.4.5 Sampling Methodology 

A single depth-integrated sample should be collected from a stationary vessel at each of the 
sampling locations using a submersible pump into a clean (triple-rinsed with site water) bucket. 

Immediately following collection, samples should be collected in laboratory supplied sampling 
containers and labelled with a unique sample identifier. Dissolved nutrients and chlorophyll-a 
should be filtered in the field. 

Marine biota survey methodologies will reflect those undertaken in Cockburn Sound and be 
developed in consultation with DWER, or other relevant specialists. 

Sediment sampling will target surface sediments and suspected impact locations using a Van 
Veen, or similar, grab sampler and sub-sampled into laboratory supplied containers. 

3.1.4.6 Storage and Transport 

Immediately after collection, each sample should be stored upright in a cooler with ice or ice 
bricks to keep samples chilled. Upon completion of each response monitoring event, samples 
should be couriered to the laboratory as soon as possible. 

3.1.4.7 Chain of Custody 

Chain of Custody (CoC) documentation supplied by the laboratory shall be completed in full and 
accompany the samples as they are transported to the laboratory.  
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Section 3.2.2. A summary of the monitoring wells is provided in Table 4 and depicted in Figure 3. 
In the unlikely event of a UAN spill or leak occurring at the Site, then implementation of 
contingency actions, including additional monitoring, will be required. Potential contingency 
actions are detailed further in Section 3.2.13. 

It is noted that there is a bio-infiltration swale adjacent MW04, and its potential influences shall 
be considered when interpreting data from this location. It is also noted that although MW03 
does not appear to be immediately down-gradient of the UAN tanks, its location is considered 
appropriate to determine potential impacts from the UAN tank storage area. This is due to the 
high solubility/mobility of ammonia in groundwater and high dispersion of such a mobile 
compound in the low hydraulic gradient and tidally fluctuating shallow groundwater setting.  

Table 4: Monitoring Wells  

Monitoring 
Well 

Coordinates Location 
relative to 

groundwater 
flow 

Rationale 
Easting Northing 

MW01-1 382793 6430345 

Up-gradient 

Identify state of groundwater quality 
at the up-gradient boundary of the 
Site, which likely reflects the 
industrial land uses up-gradient of 
the Site.  

MW02 382880 6430449 

MW03 382785 6430621 

Down-
gradient 

Identify state of groundwater quality 
at the down-gradient boundary of 
the Site. Changes in groundwater 
quality between the up- and 
down-gradient monitoring wells are 
potentially indicative of impacts 
resulting from activities at the Site. 
Potential impact wells. 

MW04 382691 6430481 

MW05 383021 6430652 Cross/up-
gradient 

Identify state of groundwater quality 
cross/up-gradient of the Site which 
likely reflects the industrial land uses 
cross/up-gradient of the Site.  

MW06 383029 6430881 
Cross-
gradient 

Identify state of groundwater quality 
cross-gradient of the Site which 
likely reflects the industrial land uses 
cross-gradient of the Site.  

MW07 383253 6430947 Cross/up-
gradient 

Identify state of groundwater quality 
cross/up-gradient of the Site which 
likely reflects the industrial land uses 
cross/up-gradient of the Site. 

KSWIM01-17 383110 6430828 
Cross/up-
gradient 

Monitoring of contaminant status in 
the deeper aquifer. 
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5 Adaptive Manage ment and Review  
This EQMMP will be reviewed annually, or following a change to operational or site conditions, 
to ensure that management strategies and monitoring requirements are achieving the key 
Project environmental objectives and outcomes. 

Any revisions of the EQMMP will be submitted to the CEO for approval prior to implementation. 
The submission will include a table detailing the changes made to the document with reference 
to their location, and where changes are minor in nature a tracked change version will be 
provided (refer Table 6). 

Table 6: EQMMP amendments  (April 2024) 

Section Edit Rationale 

3.2.2, 
3.2.11 

Data used for UTL 
calculations 

Due to the highly variable nature of the nutrient 
concentrations in the groundwater, a set of UTLs 
based off a static dataset was no longer considered 
appropriate, so the ongoing re-calculation of UTLs to 
be utilised as an initial trigger will be adopted. 

3.2.3 

Additional monitoring 
well 

Following a recommendation from DWER, a 
monitoring well screened in the deep aquifer 
(KSWIM01-17) was added to the monitoring network. 

Note on bio-infiltration 
swale influence  

Following advice from DWER, a comment was 
included to inform the interpretation of the data from 
MW04 based on the presence of the swale. 

Commentary on 
location of MW03 

Following a request from DWER, a comment was 
included to justify the location of MW03 to determine 
potential impacts from the UAN storage tanks. 

3.2.11 UTLs as initial trigger 
Amendment of the data used for the UTL calculations 
as the project progresses due to the variability and 
known contaminant plumes migrating to site. 

Table 4 UTL revision 
UTLs have been revised to incorporate the 2023 
monitoring data. Nitrate and nitrite UTLs were 
removed to align with requirements of MS1171. 

3.2.13 
Edits to staged trigger 
and contingency 
approach 

Amended to incorporate additional data obtained 
during 2023 and to better align the approach with the 
variable groundwater conditions at the site. 

Throughout 
References to spill of 
liquid UAN fertiliser  

To clarify intent and align with the wording of 
conditions of MS 1171. 

Although not directly related to the EQMMP, following a request from DWER based on their 
review of the original EQMMP, it is noted that all wells in the monitoring network have been 
surveyed and monitoring data will be reported annually in the CAR. 
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