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Our Reference:  0220651/01/03

Attention: Rajan Sinha '
ERM

Dear Rajan,

[

RE: GROUNDWATER MONITORING EVENT OCTOBER 2014

1. INTRODUCTION

Environmental Resources Management Australia Pty Ltd (ERM) was engaged by
Yara Pilbara Nitrates Pty Ltd (YPNPL) to conduct a Groundwater Monitoring
Event (GME) at the YPNPL Technical Ammonium Nitrates Production Facility
(TANPF) on 29 and 30 October 2014.

This report outlines the detection of analytes above trigger levels. The site
location and layout are illustrated in Figures 1 and 2, provided in Annex A.

For the convenience of the reader, an acronyms and abbreviations table is
provided below.

Tablel Acronyms and Abbreviations

Acronym Expansion Further Definition
/Abbreviation P (if applicable)
ALS ALS Environmental (laboratory)

ANZECC Australian and New Zealand Environment
Conservation Council

AS/NZS Australian Standard/New Zealand
Standard

BIE Burrup Industrial Estate

BTEX Benzene, Toluene, Ethylbenzene, and
Xylenes

CaCQs3 Calcium Carbonate

CEO Chief Executive Officer

Environmental Resources
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ACN. 002773 248
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2. PROJECT APPRECIATION

The site (including temporary laydown areas) occupies approximately 35 ha of
land in the north-western section of Lot 3017. Lot 3017 totals approximately
49 ha and is located within the Burrup Industrial Estate (BIE). The existing Yara
ammonia fertiliser plant is situated adjacent to the western boundary of Lot 3017.

The civil works for the TANPF include the following activities:

e excavation and backfilling works;

 foundations of structures, permanent buildings equipment and modules;
» concrete structures (in situ and precast);

¢ pipe racks foundations;

* roads and pavements;

» underground piping and grounding;

¢ electrical trenches civil works; and

¢ civil completion.

3. REGULATORY REQUIREMENTS

Condition 8-4 of Ministerial Statement No. 870 1requires YPNPL to
sample/monitor all groundwater bores required by Condition 8-3 every six (6)
months. The condition sets a trigger value of 10% above the baseline contaminant
concentrations which were characterised and established prior to the
commencement of works at the site.

In accordance with Condition 8-5 of Ministerial Statement No. 870, YPNPL are
required to:

1) report findings to the Chief Executive Officer (CEO) of the Office of the
Environmental Protection Authority (OEPA) within seven (7) days of the
exceedance being identified;

2) provide evidence which allows for the determination of the cause of the
exceedance; and

3) if determined by the CEO to be project attributable, take actions to address
the exceedance within seven (7) days of the determination being made.
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5)  Screening of laboratory results against trigger levels; and

6) The preparation of this factual report to detail the scope of works
undertaken and the results of the investigation.

6. METHODOLGY

The methodology applied in this GME followed the relevant ERM Standard
Operating Procedures (SOPs) and state and national guidelines as described
below. The methodologies followed were consistent with those applied in the
previous GMEs undertaken at this site.

6.1 HEALTH AND SAFETY

All works were completed in accordance with ERM health and safety (Hé&S)
procedures. This included the preparation of site works risk/hazard analysis
documents and the preparation of an H&S plan to ensure safe work practices at
the site. A travel communication plan was also prepared. This was especially
important given the level of construction activity on site.

6.2 GAUGING OF GROUNDWATER DEPTHS

Groundwater monitoring wells were gauged during the GME with an interface
probe in accordance with ERM’s SOP. Groundwater levels are presented in Table

1 of Annex B.
6.3 GROUNDWATER SAMPLING

The five existing groundwater monitoring wells (MW1-MW5) were purged and
sampled in accordance with ERM's standard groundwater sampling protocols
using low flow methodology.

Field parameters were measured using a calibrated water quality meter and
included temperature, pH, oxygen reduction potential, electrical conductivity
and dissolved oxygen. The stabilised water quality parameters are detailed in
Table 1 of Annex B.

All groundwater samples were collected, stored and transported to the
laboratory under strict chain of custody procedures.

Field measured pH has been used in the interpretation of results in this report as,
given the location of the TANPF site, it was not possible to deliver the samples to
the laboratory within the 6 hour holding time for this parameter for all samples.
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¢ Total dissolved solids (TDS), total alkalinity and silica;

e Dissolved metals (by ultratrace method) including aluminium, arsenic,
cadmium, chromium, iron, lead, manganese, mercury, selenium and zinc, and

o Total petroleum hydrocarbons (TPH) C6-C36 and total recoverable
hydrocarbons ((TRH) C6-C40.

The water quality parameters analysed are detailed in Table 2 and Table 3 of
Annex B.

7. RESULTS AND DISCUSSION

During the site visit it was noticed that the PVC pipe at well MW4 was bent and
the metal casing installed initially to cover and secure the well was laid on the
ground next to the well. ERM was able to sample this well and from the review
of the results its condition does not appear to have affected the results. ERM
recommends the metal well head be reinstalled and the PVC pipe covered with a
proper sealing cap, to minimise further damage.

Depth to groundwater recorded during the October GME ranged from 2.57 m
(MW3) to 6.29 m (MW1) below top of casing. Compared to data collected at the
same time previous year (October 2013), water level has increased in MW1 and
MW?2, quasi constant in MW5 and decreased in MW3 and MW4. The observed
pattern is likely as a result of a combination of increased rainfall over the period
and tidal influences.

Groundwater temperature ranged between 30.1 (MW2) and 31.6°C (MW5); which
is higher than October 2013 monitoring data and lower than April 2014 data
(exception MW3) and these variations can most likely be attributed to seasonal
changes in weather conditions.

The pH results are neutral to slightly alkaline with values between 7.14 (MW?2)
and 7.97 (MW3).

Oxidation Reduction Potential (ORP) readings in the five wells varied between -
6.3 mV (MW1) and 46 mV (MWS5), describing a decreasing ORP trend compared
to April 2014 and October 2013 data. The ORP values are influenced by many
natural processes taking place in the subsurface and their variability should not
be interpreted in isolation. Given there are no other signs of concern in the
physical and chemical composition of the collected data, the currently decreasing
ORP values are attributed to natural process and unlikely directly related to
anthropogenic influences at the site.

Electrical conductivity (EC) was consistent across the monitoring wells compared
to previous GME’s with the exception of MW4 (68.9 mScm?) where the EC has
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With the exception of the analytes discussed in Table 2, all other analytes were
below the specified maximum acceptable values and were generally consistent
with previously recorded conditions. The results continue to support the fact that
the observed variability in the groundwater chemistry with no clear trends
suggests the results depict a combination of natural variability in groundwater
chemistry and off site contributions as opposed to increasing concentrations of
analytes associated with site activities. None of the analytes observed exceeding
the trigger levels are regarded as directly attributed to current on site activities.

There could be natural variations in groundwater chemistry between the original
and replacement wells because a different part of the aquifer is being sampled.

8. CONCLUSION

The biannual GME undertaken at the site on 29-30 October 2014 included five
existing wells (MW1-MW?5) and has followed sampling methodologies consistent
with those applied during the eight past monitoring events. It is noted that the
salinity of the groundwater collected from the five wells range from brackish to
hypersaline the closer the wells are to the natural surface water drainage systems
represented by the salt pans located to the east of the facility.

As highlighted in previous GME reports, until the wells are surveyed in, it is not
possible to assess actual groundwater flow direction. ~Tidal fluctuations, rainfall
events and cyclonic activity causing localised flooding will likely influence
groundwater levels and groundwater flow direction..

The analytical results of the October 2014 GME display a number of exceedences
of the trigger levels established in 2012, generally though, exceedences are
marginal to the screening values. It is noted that in the case of alkalinity and
selenium the limit of reporting is greater than the trigger values established in
2012 and while flagged as potential exceedances, actual concentrations could
well be below these trigger values.

The variable trends and exceedances (where noted) highlight a natural variability
in groundwater chemistry both at a given point and over time, and are not
considered to be the result of activities at the construction site.

In the broader context of the site location, there is an existing adjacent fertiliser
manufacturing plant that could potentially contribute to the chemical loading
observed in the shallow groundwater in the local area. The current development
of the site, with an increased footprint of buildings and hard stand and
constructed surface drainage systems may result in less rainfall infiltration into
the ground under the site, reducing the potential effects of leaching of metals and
chemicals in the existing sub soils into the underlying groundwater.
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Annex A

SITE LOCATION & WELL LOCATIONS
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Figure 2 - Well Locations
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Table 4. Groundwater Anaytical Results - QAQC RPDs

R YPNPL October 2014
; 122065
ERM 0220651
Field Duplicates (WATER) SDG A 08366 A 08366
Filter: SDG in(A 06366") Field_ID MWS DUPOt RPD
Sampled_Date-Time 30/10/2014 15:00 30/10/2014 15:00
Chem_Group |[ChemName Units EQL
Silicon as SiO2 (Filtered) mg/l 0.1 15.1 15.0 Al
Sulfate as SO4 - Turbidimetric {Filtered) {mg/t 1 1800.0 1830.0 2
Unionized Hydrogen Sulfide mgfl 0.1 <0.1 <0.1 NA
BTEX Benzene pg/ll 1 <1.0 <1.0 NA
Ethylbenzene g/l 2 <2.0 <2.0 NA
Toluene g/t 2 <2.0 <2.0 NA
Total BTEX mg/l 0.001 <0.001 <0.001 NA
Xylene (m & p) pgiL 2 <2.0 <2.0 NA
Xylene (0} g/t 2 <2.0 <2.0 NA
Xylene Total pg/L 2 <2.0 <2.0 NA
C6-C10 less BTEX (F1) mg/l 0.02 <0.02 <0.02 NA
Inorganics Alkatinity (Bicarbonate as CaCO3) mg/t 1 351.0 349.0 1
Alkalinity (Carbonate as CaCO3) mgfl 1 <1.0 <1.0 NA
Alkalinity (Hydroxide) as CaCO3 Holt 1000 <1000.0 <1000.0 NA
Alkalinily (fotal) as CaCO3 mgh 1 351.0 349.0 1
[Ammonia as N pght 5 <5.0 <5.0 NA
Anjons Total meg/L. 0.01 623.0 629.0 1
Cations Total meq/L 0.01 584.0 574.0 2
Chioride mofl 1 20500.0 20700.0 1
Fluoride mgf 0.1 0.6 0.6 0
Kjeldaht Nitrogen Total mght 0.05 0.32 0.36 12
Nitrate (as N} mg/t 0.002 1.02 0.985 3
Nitrite (as N} mg/t 0.002 <0.002 <0.002 NA
Nitrogen (Total Oxidised) mg/t 0.002 1.02 0.985 3
Nitrogen (Total) ug/t 50 1340.0 1340.0 0
Reactive Phosphorus as P moll 0.001 0.013 0.012 8
Sodium (Filtered) mg/t 1 11600.0 11400.0 2
Sulphide mght 0.1 <0.1 <0.1 NA
TDS mg/t 10 33200.0 32600.0 2
Hardness as CaCO3 (Filtered) mght 1 3220.0 3170.0 2
TSS mg/l 5 <5.0 <5.0 NA
Lead Lead (Filtered) mg/t 0.0002 <0.0002 <0.0002 NA
Metals Aluminium (Filtered) mg/l 0.005 <0.005 <0.005 NA
Aluminium mg/l 0.01 <0.05 <0.05 NA
Arsenic (Fittered) mgft 0.0005 0.0017 0.0018 8
Cadmium (Filtered) mght 0.0002 <0.0002 <0.0002 NA
Calcium (Filtered) mgfl 1 184.0 192.0 1
Chromium (hexavalent) (Filtered) mg/l 0.001 0.006 0.008 0
Chromium {ll1+V}) (Fittered) mgfl 0.0005 0.0065 0.0064 2
Chromium (Trivalent) (Filtered) mgi 0.001 <0.001 <0.001 0
Copper (Filtered) mg/l 0.001 <0.001 <0.001 NA
Iron (Filtered) mg/t 0.005 0.01 0.011 10
fron mgll 0.05 <0.25 <0.25 NA
Magnesium (Filtered) mgil 1 665.0 654.0 2
Manganese (Filtered) mg/t 0.0005 0.0016 0.0016 0
Mercury mgf 0.0001 <0.0001 <0.0001 NA
Nicke! (Fillered) mg/l 0.0005 0.0024 0.0021 13
Phosphorus mgfl 0.005 0.082 0.088 7
Potassium (Filtered) mg/l 1 590.0 582.0 1
Selenium (Filtered) mgh 0.002 0.003 0.002 40
Silicon (Filtered) g/t 50 7040.0 6990.0 1
Zinc {Filtered) mg/l 0.005 <0.005 <0.005 NA .
PAH/Phenols Naphthalene pa/l. 5 <5.0 <5.0 NA
TPH C10-C18 mg/l 0.1 <0.1 <0.1 NA
C16-C34 mghi 0.1 <0.1 <0.1 NA
C34-C40 mg/l 0.1 <0.1 <0.1 NA
F2-NAPHTHALENE mg/l 0.1 <0.1 <0.1 NA
C6-C9 pgiL 20 <20.0 <20.0 NA
C10-C14 pg/L 50 <50.0 <50.0 NA
c15-C28 ugiL 100 <100.0 <100.0 NA
C29-C36 g 50 <50.0 <50.0 NA
+C10 - C36 (Sum of fotal) uglt. 50 <50.0 <50.0 NA
C10 - C40 (Sum of total) ugit 100 <100.0 <100.0 NA
C6-C10 mgfl 0.02 <0.02 <0.02 NA
*RPDs have only been cc d where a ion is greater than 1 times the EQL.

**High RPDs are in bold (Acceptable RPDs for each EQL multiplier range are: 30 (1-10 x EQL); 30 (10-30 x EQL); 30 (> 30X EQL))
faboratories. Any methaods in the row header relate to those used in the primary laboratory

***Interlab Dupli

are hed on a per pound basis as

Envirc I Resources A
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Annex C

LABORATORY ANALYTICAL REPORTS
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