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1. Introduction

1 Introduction

1.1 Site Overview

The Woodlawn Eco Project Site (the Eco Project Site), owned and operated by Veolia Australia and New
Zealand (Veolia), is located approximately 250 kilometres (km) south west of Sydney in the NSW Southern
Highlands. A site location plan is provided in Appendix 1. The Eco Project Site, which covers an area of 6000
hectares, comprises of the Pylara and Woodlawn properties. An integral part of the Woodlawn property is the
Woodlawn Bioreactor (the Bioreactor), where waste landfilling and landfill gas extraction occurs in the void of a

remnant open cut mine, approximately 33 million cubic metres (m®) in capacity.

The Bioreactor has been operating since September 2004, with the collection of landfill gas from landfilled waste
to extract methane for energy generation commencing in 2008. This occurs at the adjacent Woodlawn Bio

Energy Power Station (the Power Station).

Waste to the Bioreactor from Sydney is transported in shipping containers via rail and unloaded onto road trucks
at the Crisps Creek Intermodal Facility (IMF), also owned and operated by Veolia and located approximately 8
km away in the township of Tarago. Local waste from neighboring councils and businesses ia transported via

road.

In accordance with relevant legislative requirements and industry, the environmental performance of the
Bioreactor and the IMF is managed to quite stringent conditions, the reporting of which forms the basis of this
Annual Environmental Monitoring Report (AEMR). The AEMR has been prepared in accordance with
Environmental Protection Licences (EPL) 11436 and 11455, issued and regulated by the NSW Environment
Protection Authority (EPA) for the Bioreactor and the IMF respectively.

The AEMR is submitted to the EPA in conjunction with the Annual Returns which comprise statements of
compliance and summaries of monitoring and compliance for both sites, as required under Condition R1 of the
EPLs for the reporting period of 6 September 2014 to 5 September 2015.
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1. Introduction

1.2 Legislative Requirements

The main legislative instruments governing the activities undertaken at and the environmental performance of
the Bioreactor and the IMF pertaining to this AEMR are the Environmental Planning and Assessment Act 1979
(EP&A Act) regulated by the Department of Planning and Environment (DPE) and the Protection of the
Environment Operations Act 1997 (POEO Act) regulated by the EPA, as well as their associated regulations.

A supervisory licence (EPL 11437) is also maintained by Goulburn Mulwaree Council (the Council) to supervise
the Bioreactor operations, under section 87 of the POEO Act, for a putrescible waste landfill site not operated by
a public authority. The Council ensures compliance with the types and volumes of waste received at the
Bioreactor, any design works and other matters that the Council deems necessary to facilitate the
implementation of a waste strategy under the Waste Avoidance and Resource Recovery (WARR) Act 2001.

Conditions of the Development Consent, Project Approvals and EPLs stipulate the environmental and
operational parameters that need to be addressed by Veolia in the management strategies, adopted for both the
sites, to maintain compliance and are detailed, where relevant, in this AEMR which is split into a section for each
site.
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2. Bioreactor Operations

2 Bioreactor Operations

2.1 Bioreactor Licence Conditions

In accordance with EPL 11436, the Bioreactor is permitted to accept material classified as General Solid Waste
(Putrescible) as described in the Waste Classification Guidelines (EPA, 2014) for the activity ‘Waste disposal by
application to land’. While energy generation is not a requirement of the EPL, Veolia adopts this practice as a

sustainable environmental solution for the site.

In addition to the waste management activities, the site EPL mandates the administrative, operative and
reporting conditions for the Bioreactor, as described in Table 2.1 below. A licenced boundary plan is provided in

Appendix 2.

Table 2.1: Bioreactor Licence Conditions

1. Administrative conditions Noted
2. Discharges to air and water  Noted
and application to land

3. Limit conditions L1. Pollution of Waters
The Bioreactor is deemed a zero discharge site, as all surface and storm
water that comes into contact with waste or leachate is captured, stored and
treated onsite. Non contaminated water is managed through diversion
drains and bunds. No water was discharged during this reporting period.
L3. Waste
All waste received at the Bioreactor during this reporting period was in
accordance with the waste types permitted in the EPL. Waste generated
onsite was deposited in the Bioreactor.
L4. Noise Limits
No noise complaints were received during this reporting period indicating
that noise at the Bioreactor was likely maintained within the 35 dB(A) LAeq
(15 minute) criteria at the nearest residential receiver. Noise monitoring will
be undertaken by Veolia on the receipt of any such complaints.
L5. Hours of Operation
All operational activities at the Bioreactor, including haulage of waste from
the IMF were undertaken between 6:00 am and 10:00 pm, Monday to
Saturday during this reporting period as permitted under the Development
Consent. Veolia were granted an exemption by the EPA to operate Sunday
21 December 2014.
L6. Potentially Offensive Odour
63 odour complaints were received at the premises during this reporting
period. It should be noted that 2 complainants were responsible for 87% of
the complaints.
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An annual independent odour audit is used to assess the effectiveness of
odour control measures and to identify improvements to existing odour
management practices at the site. The odour audit report indicated Veolia
has implemented all recommendations from the previous odour audit.

Veolia also actively engages with the community through use of odour
diaries and attendance at local community meetings, such as the Tarago
and District Progress Association Inc. The odour diaries are collected and
reviewed as part of the annual odour audit.

Veolia will continue to implement recommended actions from the odour
audit in combination with improving current odour control measures
identified by Veolia.

Veolia received a Penalty Infringement Notice (PIN) and official caution for
an odour detected on the 16" of January 2015. Veolia submitted a response
to the EPA in regards to the PIN and, as of the end of the reporting period, it
is still being reviewed by the EPA. A gas extraction system blockage may
have caused odour being detected. Veolia have installed an additional
communication system onsite to provide realtime feedback on gas
extraction system performance. In conjunction with these improvements,
Veolia is improving its leachate treatment abilities to manage liquid in the
waste more effectively to improve gas capture and mitigate odour.

4. Operating conditions

O1. Activities Carried out in Competent Manner

All licenced activities undertaken at the Bioreactor in this reporting period
were carried out in a competent manner and under a high standard of
environmental management for which Veolia is certified under ISO 14001.

02. Maintenance of Plant and Equipment

The maintenance and operation of all plant and equipment on the premises
associated with the licenced activities was undertaken in a proper and
efficient condition as required by qualified technicians. All major plant and
equipment at the site is stored in a computerised maintenance management
system in order to schedule and complete the required maintenance. All
Veolia operators hold the appropriate qualifications and licenses to operate
plant and equipment used as part of Bioreactor operations.

O3. Dust

All operations and activities were carried out at the Bioreactor in a manner
to minimise dust at the boundary of the premises. These included all access
roads from the IMF to the Bioreactor and the haul road used for ancillary
operations being sealed, the use of water trucks for dust suppression as
required and monthly sampling to monitor for the presence and quantity of
depositional dust.

O4. Emergency Response

The Emergency Response Plan (ERP) for the Bioreactor is maintained on
the premises and electronically on Veolia’s National Integrated Management
System, an online platform for storing Veolia policies procedures and plans.
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The ERP contains procedures for minimising the risk of and managing
incidents such as fires, spills, explosions etc. at the Bioreactor, as well as a
Pollution Incidence Response Management Plan (PIRMP) in accordance
with the EPL. As per the PIRM requirements, the ERP is tested annually.
O5. Processes and Management

The processes and management of water quality is documented and
implemented on site in accordance with the EPL and the Landfill
Environmental Management Plan (LEMP) for the Bioreactor. The LEMP
provides guidance on the management of surface and stormwater systems
such as drainage and pumping networks to divert clean water from any
water that has come in contact with waste or leachate.

Clean surface and stormwater collected from within the void is pumped to
Evaporation Dam 3 South (ED3S) for evaporation.

Water contaminated by waste or leachate is collected and treated in the
Leachate Treatment System before being transferred to Evaporation Dam 3
North (ED3N) for evaporation. Mechanical evaporators may be used to
assist evaporation and are controlled by wind direction sensors to prevent
the drifting of sprayed liquids from the premises.

The wash bay, used for cleaning of containers and equipment associated
with Bioreactor operations, collects sediment in a drainage sump. This sump
is periodically drained and the resultant waste deposited in the Bioreactor
where it is directed to the leachate collection and treatment systems.

A new wheel wash was installed in January 2015 to improve Veolia’'s
capacity clean the undercarriage of vehicles exiting the Bioreactor and
eliminate tracking of mud onto regional roads. Waste water from the
cleaning process is directed back into the Bioreactor.

Veolia maintains site access for the supervisory holder for EPL 11437,
which is Goulburn Mulwaree Council (the Council). Veolia grants the
Council’s representative access to the site and all requested documentation
and records. All instructions provided by the Council’s representative were
complied with by Veolia in this reporting period.

This supervisory process provides a secondary compliance check for the
design, construction, extension and maintenance of all engineered features
of the Bioreactor and ensures they are completed in compliance with the
Development Consent and the EPL for the site.

0O6. Waste Management

All licenced activities associated with this condition were carried out in
accordance during this reporting period.

A closure plan shall be submitted prior to the closure date of the Bioreactor.

Monitoring undertaken within the Bioreactor void and around the licenced
boundary during this reporting period validated that groundwater flows form
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an inward gradient towards the void ensuring no outward movement of
leachate occurs.

The leachate recirculation, collection and treatment system was continued
to be maintained and operated to optimise the Bioreactor conditions for
treatment of leachate, other waste waters and contaminated storm waters.
Excess leachate was extracted and treated in the Leachate Treatment
System and transferred for storage in ED3N lagoons 1, 2 and 3 (ED3N-1,
ED3N-2, ED3N-3).

Clay lined barriers were continued to be installed in the southern portion of
the void wall as detailed in the previous reporting period.

Leachate from the waste accepted at the Clyde Transfer Terminal was the
only liquid imported into the void during this reporting period and was
processed through the leachate treatment system as approved by the EPA.

Virgin Excavated Natural Material (VENM) was sourced from onsite and
offsite locations for use as cover material during the reporting period.

All waste accepted within the Bioreactor in this reporting period was
screened prior to final disposal in accordance with the requirements of the
Veolia Control of Non Conforming Waste Procedure and NSW Resource
Recovery Screening & Recording of Waste Procedure to ensure only
conforming waste is received.

Veolia will undertake final capping of the Bioreactor when required and in
accordance with the EPL.

Veolia operate the Bioreactor to maximise the production of landfill gas for
generation of renewable energy at the Power Station, with 2 auxiliary flares
as back up treatment of landfill gas emissions captured. The generators and
flares satisfy the design, installation and operational requirements within the
EPL.

A 6th landfill gas generator was installed and commissioned on 12
September 2014 to increase the installed capacity of the Power Station to 6
Megawatts (MW).

The landfill gas extraction and utilisation infrastructure in the Bioreactor has
been designed to meet the conditions of the landfill including settlement.

In this reporting period, Veolia continued to construct temporary access
roads to minimise waste delivery vehicles coming in contact with and
tracking waste to external surfaces. Dedicated site vehicles that only
operate within the void and other operational areas were utilised with a
wheel wash facility operating for vehicles exiting the facility.

In addition to tracking of waste, a monthly site inspection checklist
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appended to the Site Management Plan is used to ensure the practical
measures in place at the site to prevent litter leaving the premises.
O7. Other Operating Conditions

No drill holes were required to be sealed during this reporting period.

5. Monitoring and recording Noted, all compliance monitoring was carried out in this reporting period in
conditions accordance with EPL requirements. The results of which are detailed, along
with any non-conformances, in Section 3.

6. Reporting conditions Noted and addressed in this AEMR and the annual return documents,
where relevant. Notifications to the EPA were undertaken in a timely
fashion.

7. General conditions Noted.

8. Pollution studies and U1. Trial of Alternative Daily Cover

reduction programs Veolia is in the process of requesting a new trial period for the use of

alternate daily cover materials.

U2. ED3N-1 Leachate Management

At the end of this reporting period Veolia had a licence variation application
submitted to the EPA to remove this condition from the licence as these
activities have been completed. This is expected to be improved within the
next reporting period.

Monthly monitoring of the leachate aeration dam was undertaken during this
reporting period to ensure efficient performance. The evaporation dams
(ED3N-1, ED3N-2 and ED3N-3) were also monitored periodically to confirm
consistency of the treated leachate quality. The results of this monitoring
indicated that the evaporation dams were being maintained in an alkaline
state.

Odour emissions testing was undertaken in October 2014 and the results
indicated the odour emission profile for the evaporation dams (ED3N-1,
ED3N-2, ED3N-3 & ED3N-4) were below the historical reporting periods.

Veolia completed a minor upgrade to the leachate treatment system
involving the installation of a baffle in the aeration dam to create an anoxic
and aerobic zones in the dam, which aims to increase the efficiency of the
treatment process. The polymer used to flocculate the activated sludge was
also changed in order to increase the effectiveness.

9. Special Conditions Noted.

2.2 Complaints —

Veolia operates a 24 hour telephone complaints line that enables the receipt of complaints from members of the
public, as required under the EPL. Other complaints that were received off site during this reporting period were
logged by Goulburn-Mulwaree Council and the EPA. Veolia recorded a total of 63 complaints, relating only to
odour, during this reporting period. Upon receipt of an odour complaint, Veolia recorded all details into the site
complaints register as required under the EPL and Site Management followed up with the complainant to

determine the nature (and scale) of the odour.
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In order to proactively engage in effective odour management, Veolia participates in regular community liaisons
to encourage and gather feedback from the local residents regarding the odour performance at the Bioreactor.
These liaisons are facilitated either through the Community Liaison Committee (CLC) to voice their concerns
with the Bioreactor Site and also at the Tarago Progress Association Inc. (TADPAI) meetings. Veolia continues
to implement activities to eliminate and minimise odour sources at the site based on annual odour audit

recommendations.

Odour diaries were issued in December 2014 to 12 residents located throughout the regional area to identify
odour events and record their intensity. Diaries were collected in July 2015 for review internally and for the
annual external odour audit. Odour loggers, measuring Hydrogen Sulphide (0-10ppm), were also installed at an
onsite and offsite location. Data from these loggers will be assessed in the next reporting period.
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3 Bioreactor Environmental
Monitoring

3.1 Bioreactor Monitoring Points

Veolia is required to monitor environmental performance of the Bioreactor under EPL 11436. Table 3.1 details
the EPL ID, sampling location, frequency and the type of monitoring undertaken at each licensed point. A

monitoring location plan is included in Appendix 3.

Table 3.1: Bioreactor Licensed Monitoring Points

1 GMBH1 Quarterly Subsurface Gas
2 GMBH2
4 GMBH4
5 Gas Extraction Booster Annual Landfill Gas Input
6 Landfill Surface Quarterly Surface Gas
7 Landfill Gas Flare Annual / Continuous Air Discharge
8 Landfill Gas Engine Exhaust Point Annual Air Discharge
—Genl
9 Meteorological Station Continuous Meteorological
10 DG28 — Pylara Monthly Particulates — Deposited
11 DG22 Matter
12 DG24
13 Site 115 — Allianoyonyige Creek Quarterly Surface Water
14 Spring 2 — Crisps Creek
15 Site 105 — Crisps Creek
16 WM200 — RWD
17 WM201 - ERC
18 WM202 — ED3S
19 WM203 — ED3N
21 Pond 2
(Decommissioned)
22 Pond 3
23 Leachate Pond Annual Leachate
24 Leachate Recirculation System
25 MB1 Quarterly / Annual Groundwater
26 MB2
27 MB3
28 MB4
29 MB5
30 MB6
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31 MB7
32 MB8
33 MB10
34 MB11
35 MB12
36 MB13
37 MB14
38 MB15 Quarterly / Annual Groundwater
39 MB16
40 MB17
41 ED3B
42 wWM1
43 WM3 (Decommissioned)
44 WM4
45 WM5
46 WM6
47 WM7 (Decommissioned)
48 P38A & P38B Quarterly Standing Water Level
49 P44A & P44B
50 P45A & P45B
51 P58A & P58B
52 P59A & P59B
53 P100A & P100B
54 ED3 Monthly Storage Volume
55 MW8S Quarterly / Annual Groundwater
56 MW8D
57 MW9S
58 MW10S
(Dry well)

All monitoring data collected at the monitoring points identified in Table 3.1 during this reporting period has been

tabulated and provided in Section 3.2 or in Appendix 4. Graphs of data collected have been developed to assist

in the assessment of trends and depict any variability within the monitoring results are presented in Section 3.2

orin Appendix 5.
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3.2 Bioreactor Monitoring Results

3.2.1 Bioreactor Landfill Gas Monitoring Results

Table 3.2.1: Bioreactor Landfill Gas Monitoring Results

Subsurface Gas Monitoring of 3 subsurface gas monitoring bores (GMB) was undertaken on
a quarterly basis as per EPL requirements and is summarised in Table
3.2.1.1 below:

Table 3.2.1.1: Subsurface Gas Monitoring Result

GMBH1 0.1 0 0 0
GMBH2 0.1 0 0.1 0
GMBH4 0.2 0 0.1 0

The results show that the gas collection network is effectively capturing and
controlling landfill gas within the landfill void. Engineered impermeable
barriers and the natural subsurface of the void wall also minimises the
potential movement of landfill gas from the Bioreactor, allowing for
maximum extraction through the gas collection system.

Landfill Gas Extraction Booster The data reported for the landfill gas extraction booster at the Power Station
is consistent to the historical average since 2008 as summarised in Table
3.2.1.2 below:

Table 3.2.1.2: Landfill Gas Extraction Booster Monitoring
Results Summary

Temperature (° C) 36.7 39.1
Volumetric Flow (m3/hr) 2761 3010
Methane (%) 52.1 50.4

The detailed data for each of the parameters required under the EPL for the
gas extraction booster is provided in Table 1 (refer Appendix 4).

Surface Gas Surface gas monitoring was completed on a quarterly basis as per EPL
requirements, which are summarised in Table 3.2.1.3 below. The detailed
tabulated data is available in Table 2 (refer Appendix 4).
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Table 3.2.1.3: Surface Gas Monitoring Results Summary

Methane (%) 0.0002 0.197 0.005

Methane was detected in varying amounts over the waste surface with an
overall average of 0.005% during this reporting period which was lower than
0.01% from the previous reporting period.

The emission threshold concentration for methane detected in surface gas
emission testing is 500 parts per million (0.05%), as recommended in
(Environmental Guidelines for Solid Waste Landfills, January 1996).

Surface gas monitoring enables site operational personnel to investigate
and apply corrective actions where any high concentrations of methane has
been detected to maintain the effectiveness of the landfill cap and prevent
migration of landfill gas through preferential pathways to the surface.

This can include application of cover material in areas of the void
demonstrating settlement cracking, commissioning and rebalancing of gas
extraction wells and installing additional gas collection infrastructure. During
this reporting period a new vegetation mulch bio-cover was implemented
around wells which has assisted in mitigating odour and reducing surface
gas emissions.

Landfill Gas Flare The landfill gas flares are manufactured to a residence time of 0.3 seconds
with a destruction efficiency of 98% for methane and non methanogenic
organic compounds to meet the requirements of the EPL. Monitoring was
continuously performed during this reporting period, an average of which is
summarised in Table 3.2.1.4 below.

Table 3.2.1.4: Landfill Gas Flare Monitoring Results

Temperature °C 1085.4
Residence Time Seconds <0.3

Landfill Gas Engine Exhaust Monitoring of a landfill gas engine 3’s exhaust point was completed during
Point(s) the reporting period. The monitoring point stated in the EPL is Generator 1,
however due to its unavailability at the time of monitoring, measurement
from generator 3 was taken as representative. The results are consistent
with the previous monitoring period and presented in Tables 3.1 to 3.5
(refer Appendix 4).

Concentration limits for each of the following pollutants are stipulated in the
EPL, all of which were below the threshold for each exhaust point test within
this reporting period and consistent with previously reported levels, as
demonstrated in Figures 3.2.1.1 — 3.2.1.3.

e Nitrogen Oxides;

e Hydrogen Sulphide;

e Sulphuric Acid Mist; and
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e  Sulphur Trioxide.

An upward trend in nitrogen oxides was noted from the previous monitoring
period however was still within the concentration threshold.
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Figure 3.2.1.1 — Landfill Gas Engine Exhaust Point — Nitrogen Oxide Flow (mg/m®)

Annual Environmental Management Report 20
Woodlawn Bioreactor and Crisps Creek Intermodal Facility November 2015



3. Bioreactor Environmental

Monitoring

/A

Dec-08 Jun-09 Dec-09 Jun-10 Dec-10 Jun-11 Dec-11 Jun-12 Dec-12 Jun-13 Dec-13 Jun-14 Dec-14 Jun-15

Sample Date
—e— Generator 1 —#— Generator 2 Generator 3 =——Limit —%— Generator 4 —e— Generator 5 |
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3.2.2 Bioreactor Air Quality Monitoring Results

Table 3.2.2: Bioreactor Air Quality Monitoring Results

Meteorological Station Veolia operates an onsite meteorological station to continuously monitor
climatic data listed in the EPL. Meteorological data recorded includes (but is
not limited to):

e Wind speed at 10m;

e Wind direction at 10m;
e Temperature at 2m;

e Temperature at 10m;
e Rainfall;

e Solar radiation; and

e Sigma theta at 10m

Meteorological data is logged in 15 minute and 24 hour intervals and can be
made available for the 2014/2015 reporting period upon request. Servicing
and calibration of the meteorological station is carried out quarterly by
Hydrometric Consulting Services. Calibration reports can be provided upon

request.
Particulates/Dust Monitoring of 3 depositional dust gauges (DG) was completed on a monthly
Monitoring basis as required under the EPL, the results of which are generally

consistent with previously reporting periods as depicted in Figure 3.2.2.1.

The results of total solids found within the depositional dust samples are
summarised for each of the monitoring locations in Table 3.2.2.1 below,
with the detailed results tabulated in Tables 4.1 - 4.3 (refer Appendix 4).

Table 3.2.2.1: Dust Monitoring Results

Minimum Maximum Average
DG22 0.4 3.9 1.64
DG24 0.2 17 5.87
DG28 1.2 16 5.52

The maximum dust level recorded in this reporting period was 17
g/m2/month at DG24 in April 2015 which is located on the Western side of
the Void. Extensive earthworks were conducted in the immediate vicinity of
this gauge during this period to create an access road for multiple Heron
Resources mine drilling rigs located around ED3S. This new access road
was frequented by dump trucks and heavy vehicles throughout this process.

The reading of 16 g/m2/month at DG28, located at the Veolia owned
property of Pylara, in February 2015 is abnormal. Given that for the
corresponding month there were no similar levels recorded at the dust
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gauges located within the proximity of the landfill void, it can be inferred that
this dust emission was not as a result of the Bioreactor activities and can be
treated as an outlier. Veolia infer that this result is due to activities, such as
mowing and/or camp fires, in the immediate vicinity.

Overall dust suppression is generally consistent with previous years and a
measure of the dust control measures that the site has in place.

Dec-01 Mar-03 Jun-04 Sep-05 Dec-06 Mar-08 Jun-09 Sep-10 Dec-11 Mar-13 Jun-14 Sep-15
Sample Date
| —DG22 ——DG24 ——DG28 |

Figure 3.2.2.1 — Bioreactor Depositional Dust Levels (g/m*month)

3.2.3 Bioreactor Surface Water Monitoring Results

The findings from water quality monitoring of surface water locations required under the EPL is summarised in
Table 3.2.3 below with detailed data provided in Tables 5.1 - 5.8 (refer Appendix 4). Key quality indicators

selected to identify likely impacts from the Bioreactor include:

° pH,
e Electrical conductivity (EC),

e  Ammonia (NH3),
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e Total organic carbon (TOC),

e Iron (Fe),
e Sulphate (SO,), and
e Zinc (Zn).

These are depicted in the trend graphs (Figures 3.2.3.1 — 3.2.3.8) provided in Appendix 5.

Table 3.2.3: Bioreactor Surface Water Monitoring Results

Site 115 — Allianyonyige  Site 115 is situated downstream of the evaporation dams. 3 out of 4
Creek quarterly monitoring events required under the EPL were undertaken in this
reporting period and have been documented in the Annual Return.

Based on the results provided in Table 5.1 (refer Appendix 4), the pollutant
concentration trends from previous monitoring periods are generally
consistent.

e Mean pH at 8.15 (overall range of 6.1 — 8.6) for this location
indicates slightly alkaline water.

e EC ranges overall between 805 — 2970 uS/cm, indicating fresh to
brackish water. This period recorded lower EC readings than the
previous reporting period (174 — 4360 puS/cm). Variability can be
affected by dilution during rainfall events and evapo-concentration
as is likely based on Woodlawn'’s local climatic conditions and seen
historically (Earth2Water, 2010).

e NHzat 0.1mg/L and TOC at mean of 14 mg/L concentrations
recorded in this monitoring period remain consistent with historical
monitoring results

e Other key indicators (SO,, Iron, Lead and Zinc) are not required to
be sampled under the EPL and were not sampled in this reporting
period.

Spring 2 Spring 2 is located upstream of the Bioreactor and is adjacent to Crisps
Creek, therefore provides background water quality information to site
operations. This location naturally overflows to Crisps Creek in wet weather
events.

5 monitoring events were undertaken, an additional 1 than required by the
quarterly EPL schedule, in this reporting period and have been documented
in the Annual Return. Water quality trend in Spring 2, based on the results
provided in Table 5.2 (refer Appendix 4), is consistent with water quality
from historical monitoring results.

e pHis slightly lower than previous years (average 4.63) which is
within the overall range of 3.5 — 8.5 for this location;
e EC (average 870 uS/cm) for this reporting period is indicative of
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fresh water.

e SO, (average 211 mg/L) shows an identical trend to conductivity,
again indicating a direct affect on EC.

e Fe (average 0.8 mg/L) and Zn (average 15 mg/L) concentrations
continue to show slow decline from overall averages with some
variability likely due to dilution following wet weather periods and
concentration during drier periods.

e NH; (average 0.38 mg/L) and TOC (average 10.4 mg/L)
concentrations recorded in this monitoring period were consistent
with historical monitoring results.

Site 105 - Crisps Creek Site 105 is located downstream of the Bioreactor and tailings dams. 3 out of
4 quarterly monitoring events required under the EPL were undertaken in
this monitoring period, due to insufficient flow, and have been documented
in the Annual Return.

Water quality trends in Site 105, based on the results provided in Table 5.3
(refer Appendix 4) are consistent with previous monitoring results.
e pH (average 7.9) is within the overall range of 5.4 — 8.6 for this
location, indicating relatively neutral water;
e EC (average 3003 puS/cm) is consistent with historical results,
reflecting brackish water.
e TOC (average 17.33 mg/L) and NH; (average 0.1 mg/L) were
consistent with historical trends.
e Other key indicators (SO,, Iron, Lead and Zinc) are not required to
be sampled under the EPL and were not sampled in this reporting
period.

WM200 Raw Water Dam The Raw Water Dam is located to the west of the dolerite stockpile and
collects uncontaminated water. Quarterly monitoring events were
undertaken in accordance with EPL conditions.

Based on the results provided in Table 5.4 (refer Appendix 4), the results
for WM200 remain generally consistent with the previous reporting periods.

e pH (average 7.2 — 7.9) indicates slightly alkaline water;

e EC (average 1460 puS/cm) is slightly lower than the last monitoring
period (average 1500 pS/cm) and is indicative of fresh/brackish
water;

e SO, level (average 434 mg/L) was generally consistent with
previous trends;

e Zn and Fe levels appear to have stabilised at averages of 24 mg/L
and 0.2 mg/L respectively, which are lower than the previous
reporting period of 52mg/L and 0.78mg/L. Based on historical
evidence, it appears the variability in the heavy metals may be quite
cyclical;

e TOC was an average of 18.75 mg/L in this reporting period
compared to 7.2 mg/L from the last reporting period, a slight
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increase in trend although relatively consistent with historical
results. This could be reflective of the presence of organic matter
from riparian zone vegetation surrounding the dam.

e NHsat 0.1 mg/L is at quite low levels at this location.

WM201 - Entrance Road The Entrance Road Culvert collects surface water runoff from the Woodlawn
Culvert Bioreactor administration office and workshop areas. 2 monitoring events
were undertaken during this reporting period, the results of which are
provided in Table 5.5 (refer Appendix 4). Monitoring contractors did not
report flow at this site during the first two quarters of the reporting period.

e pH is consistent (average 6.6) with previous reporting periods and
remains within the overall range of 4.5 — 8.2 for this location;

e EC at 170 uS/cm is reflective of fresh water and lower than previous
reporting periods. EC variability can be caused by dilution during
rainfall events.

e Other key indicators (SO,, Iron, Lead and Zinc) are not required to
be sampled under the EPL and were not sampled in this reporting
period.

Veolia will continue to monitoring this location in the next reporting period for
any likely contaminant run off impacts.

WM202 — Evaporation Dam 3 Evaporation Dam 3 South is a storage point to manage stormwater from the
South void by evaporation. Quarterly monitoring events were undertaken in
accordance with EPL conditions.

Water quality results indicated a similar trend to previously reported data as
seen in Table 5.6 (refer Appendix 4).

e pHlevels indicate an acidic, yet stable trending result with the
average pH of 2.9 consistent from previous reporting period,;

e Fe (average 65mg/L) is consistent with previous reporting period;

e Zn at an average of 845 mg/L shows in increase from the average
reporting in the previous period (810 mg/L) however is well within
the maximum measured at this location of 1964 mg/L;

e SO, shows a decrease of an average of 7310 mg/L from an
average of 8456 mg/L reported in the previous period

e EC (average 8387 puS/cm) remains within the overall average. Both
SO, and EC concentrations reflect the signature for Acid Mine
Drainage (AMD) contaminated waters from remnant mining
operations stored in Evaporation Dam 3 South.

e NHj; concentrations (average 73.4 mg/L) declined slightly over the
course of the reporting period.

WM203 - Evaporation Dam 3 Evaporation Dam 3 North (ED3N) is a storage point to manage leachate by

North evaporation. Quarterly monitoring events were undertaken in accordance
with the EPL.
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Based on the water quality results provided in Table 5.7 (refer Appendix 4),
for WM203, the following can be confirmed:

e pH (average 6.89) shows a upward trend with the 2™ quarter close
to achieving neutrality (6.94). The 3 and 4" quarter results are
alkaline and trending upwards.

e EC average 24925 uS/cm is trending upward from previously
reported period (average 19832.5uS/cm);

e SO, averages (12023 mg/L) appears to be generally consistent with
previous reporting periods upward trend.

e Fe levels appear to have decreased slightly from the previous
reporting periods to 2.3 mg/L from a minimum of 5.9 mg/L but Zn
levels show a slight average increase from 410 — 550 mg/L to an
average of 720 mg/L.

e NHj; concentrations (average 855.25 mg/L) remained stable over
the course of the reporting period (771 — 936mg/L).

e TOC is trending upward (average 558 mg/L) from the previous
reporting period. The reading of 8 mg/L in quarter 1 is not consistent
with other results and can therefore be classified as an outlier.

Pond 3 Pond 3 is situated on a bench within the landfill void at a relative level (RL)
of 740 m above sea level. Pond 3 acts as a transfer point to capture
stormwater from the walls of the landfill void to Evaporation Dam 3.

Quarterly monitoring events were undertaken in accordance with the EPL,
the results of which are tabulated in Table 5.8 (refer Appendix 4). These
water quality results consistent results with previous reporting periods.
e pH average of 3.14 confirms acidic nature of water that comes in
contact with the void walls and is consistent with previous period
range of 2.7 — 4.1.
e EC (2755 uS/cm) remains similar with previous results, showing
variability (1330 — 3450 pS/cm), likely due to weather influences;
e SO, trends (average 3240 mg/L) mirror variability of EC (2500 —
5600mg/L);
e Feat 67 mg/L is consistent with the previous reporting period and
continuing to show a slight decline;
e Zn (average 347.5 mg/L) also shows a declining trend;
e NH; (average 13.325 mg/L) and TOC (average 6.5 mg/L) both
mirror a similar trend which appears quite variable over historical
monitoring results.

These results and trends are deemed representative of the stormwater
quality captured from the walls of the void.
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3.2.4 Bioreactor Leachate Monitoring Results

Leachate quality monitoring is undertaken annually at 2 monitoring locations in the Bioreactor as required by the
EP. The findings from this reporting period are summarised in Table 3.2.4 below with the detailed data provided
in Tables 6.1 and 6.2 (refer Appendix 4). The key quality indicators selected to characterize the leachate and

identify any migration into groundwater or surface water monitoring locations include:

* pH,

e Electrical Conductivity (EC),
e Sulphate (SO,),

e Lead (Pb),

e Zinc (Zn),

e Ammonia (NHs), and

e Total Organic Carbon (TOC).

These are depicted in the subsequent trend graphs Figures 3.2.4.1 and 3.2.4.2.

Table 3.2.4: Bioreactor Leachate Monitoring Results

~ Parameter ResulisDiscussion

Leachate Dam The leachate dam is located at the northwest rim of the landfill void where
leachate collected and extracted from the void is treated by aeration to
oxidise organic compounds. An annual monitoring round was completed
during this reporting period as per the requirements of the EPL.

Based on the results provided in Table 6.1 (refer Appendix 4), the
characteristics of the leachate are:

e pH (8.47) is indicative of an increasingly alkaline state from the
previous reporting period result of 7.09

e EC (26,900 uS/cm) is consistent with previous reporting period;

e SOy, one of the dominant anions, (738 mg/L) continues to decrease
from the previous reporting periods;

e Both Pb (0.096 mg/L) and Zn (33.1 mg/L) show an increase in trend
from the previous reporting period. This is consistent with the overall
average for this location.

e NH; (1780 mg/L) is consistent with previous reporting readings;

e TOC (2410 mg/L) is slightly higher than the previous reporting
period (1500 mg/L) but remains considerably lower than previous
reporting periods.

Leachate quality sampled at this point will be affected by the status of the
Leachate Treatment System and how long the leachate has been subjected
to the treatment process.

Leachate Recirculation The leachate recirculation system is located within the landfill void,
System comprised of a network of drainage sumps, pipes, pumps and wells that are
used to collect and extract leachate from the waste mass.
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An annual round was completed during this reporting period in accordance
with the EPL, the results of which are detailed in the Table 6.2 (refer
Appendix 4).

Based on these results, the leachate collected directly from the recirculation
system displays similar characteristics to the leachate pond, with some
exceptions as summarised below:

e pH (7.85) is generally consistent with previous reporting period and
slightly less alkaline than the dam;

e EC (33,500 pS/cm) is consistent with the previous reporting period
(33,000 pS/cm) and is generally consistent with the overall annual
average for this location;

e SO, (632 mg/L) shows a significant increase from the previous
reporting period, however is still less than the overall annual
average for this location;

e Both Pb and Zinc show increasing trends from previous reporting
period, 0.08 mg/L and 1.75 Mg/L respectively, but are significantly
lower than historical averages.

e TOC (4460 mg/L) shows a slight decrease from the previous
reporting period but is generally consistent with historical monitoring
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3.2.5 Bioreactor Groundwater Monitoring Results

Groundwater quality monitoring at 24 locations was undertaken in this reporting period as required by the EPL,
comprising 1 annual and 3 quarterly rounds of monitoring, the results of which are summarised in Table 3.2.5
below. Detailed data is provided in Tables 7.1 — 7.24 (refer Appendix 4).

The groundwater monitoring well network allows for an assessment of potential impacts from the waste
operations at the Bioreactor, evaporation dams and tailing dams. The key quality indicators selected to detect
any pollutants in groundwater samples are the same as those deemed characteristic for leachate and are as
follows:

e pH

e Electrical Conductivity (EC),
e Sulphate (SO,),

e Lead (Pb),

e Zinc (Zn),

e Ammonia (NHg, and

e Total Organic Carbon (TOC).
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These are depicted in the trend graphs Figures 3.2.5.1 to 3.2.5.24 (refer Appendix 5). In addition to water
quality monitoring, standing water levels (SWL) of the wells are also measured in metres relative to sea level (m
RL) and are depicted in the subsequent graphs Figures 3.2.5A, 3.2.5B and 3.2.5C.

Table3.2.5: Bioreactor Groundwater Monitoring Results

MB1 MB1 is located down gradient of the landfill void. Based on the results
provided in Table 7.1 (refer Appendix 4), the groundwater quality at this
location can be described as:

e SWL (average 774.1 m RL) was slightly higher than the long term
average since 2004 (769.98);

e pH (average 7.27) neutral — to slightly alkaline consistent with
previous reporting period;

e EC (average 1517.5 uS/cm) is slightly higher than but generally
consistent with previous readings representing fresh water;

e SO, (average 286.0 mg/L) mirrors EC with a slightly increasing
trend but generally consistent with previous periods;

e Pb (average 0.0030 mg/L) is generally consistent with previous
periods. Zn (average 0.63 mg/L) is seen to be rising from previous
reporting period.

NH; (average 0.1) is consistent with previous reporting periods.
TOC (4 mg/L) has declined from the previous reporting period
however with intermittent sampling, not enough data points exist for
a line of best fit. The concentration is indicative of natural
conditions. Veolia will continue to monitoring this parameter in the
future to ensure water quality at this location is preserved.

All trends at this location indicate fairly stable concentration and there is no
indication of contamination from mining or Bioreactor activities. No
significant variations or anomalies were recorded for any analyte tested
during this monitoring period.

MB2 MB?2 is located upstream of Evaporation Dam 2. Based on the results
provided in Table 7.2 (refer Appendix 4), the groundwater quality at this
location can be described as:

e SWL (average 778.6 m RL) was consistent with long term average
since 2004;

e pH (average 6.66) neutral, consistent with previous reporting period,;

e EC (average 6780 puS/cm) and SO, (average 4040 mg/L) is
consistent with previous periods;

e Pb (average 0.00023 mg/L) indicates a stable trend consistent with
the previous reporting period.

e Zn (average 0.111 mg/L) is generally consistent with previous
reporting periods.

e NH;3 (<0.1 mg/L) same as previous monitoring periods of non
detection rates;

e TOC (3 mg/L) is consistent with previous reporting periods.

All trends indicate fairly stable concentration and there is no indication of
contamination from mining or Bioreactor activities. No significant variations
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or anomalies were recorded for any analyte tested during this monitoring
period.

MB3 MB3 is located upstream of the Bioreactor and mine site. Based on the
results provided in Table 7.3 (refer Appendix 4), the groundwater quality at
this location can be described as:

e SWL (average 791.28 m RL) was consistent with long term average
since 2004;

e pH (average 6.85) near neutral is consistent with previous reporting
period;

e EC (average 2017.5 uS/cm) is consistent with previous readings
representing fresh water;

e SO, (average 33.9 mg/L) is stable and consistent with previous
periods;

e Pb (average 0.0002 mg/L) remains stable while Zn (average
0.03975mg/L) is slightly higher than the previous reporting period.

e NH; (< 0.1 mg/L) is consistent with previous monitoring periods of
non detection rates;

e TOC (4 mg/L) result is consistent with historical results. The
concentration is indicative of natural conditions. Veolia will continue
to monitoring this parameter in the future to ensure water quality at
this location is preserved.

All trends indicate fairly stable concentration and provide an indication of
background groundwater concentrations.

MB4 MB4 is located downstream of the Bioreactor. Based on the results provided
in Table 7.4 (refer Appendix 4), the groundwater quality at this location can
be described as:

e SWL (average 774.2 m RL) was consistent with long term average
since 2004;

e pH (average 5.34) slightly acidic, consistent with previous reporting
period;

e EC (average 1630 pS/cm) represents fresh water salinity and is
consistent with previous period. This trend is reflected in SO,
(average 204.75 mg/L) results for this period;

e Pb (average 0.0048 mg/L) remains stable while Zn (average 0.77
mg/L) is seen to fluctuate which appears consistent with historical
cyclic trends;

e NH; (< 0.1 mg/L) is consistent with previous monitoring periods of
non detection rates;

e TOC (1 mg/L) result is consistent with historical results. The
concentration is indicative of natural conditions. Veolia will continue
to monitoring this parameter in the future to ensure water quality at
this location is preserved.

All trends indicate fairly stable concentrations and there is no indication of
contamination from mining or Bioreactor activities.

MB5 MBS5 is located upstream of the Western Tailings Dam at the Waste Rock
Dump area. Based on the results provided in Table 7.5 (refer Appendix 4),
the groundwater quality at this location can be described as:
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e SWL (average 828.04 m RL) was consistent with long term average
since 2004;

e pH (average 5.04) acidic, consistent with previous reporting period,
reflecting the characteristic of tailings and waste rock. Note quarter
1 result of 7.62 is historically uncharacteristic and can be treated as
an outlier (average 4.12 when excluded) and may be reflective of
rain water variability;

e EC (average 8100 uS/cm) is consistent historically with brackish
water quality;

e SO, (average 5735 mg/L) mirrors the trend of EC;

e Pb (average 0.0019 mg/L) and Zn (average 189 mg/L) are
consistent with the previous reporting period,;

e NH; (average 0.2) is slightly lower than previous reporting period
and consistent with long term average;

e TOC (5 mg/L) appears consistent with historical results. The
concentration is indicative of natural conditions. Veolia will continue
to monitoring this parameter in the future to ensure water quality at
this location is preserved.

All trends indicate fairly stable concentration and there is no indication of
contamination from Bioreactor activities. There is indication of impacts from
mining activities at this monitoring location although this has been ongoing
prior to Veolia obtaining the site. No significant variations or anomalies were
recorded for any analyte tested during this monitoring period.

MB6 MBE6 is located downstream of Evaporation Dam 3 and upstream of the
Bioreactor. Based on the results provided in Table 7.6 (refer Appendix 4),
the groundwater quality at this location can be described as:

e SWL (average 790.29 m RL) was consistent with historical results;

e pH (average 5.61) slightly acidic consistent with previous reporting
period;

e EC (average 5412.5 pS/cm) represents brackish water and the
trend is mirrored by SO, (average 841.25 mg/L) consistent with
previous periods;

e Pb (average 0.0008 mg/L) shows a decreasing trend while Zn
(average 11.49 mg/L) is seen to be slightly higher than previous
reporting period;

e NH; (average 0.3) is slightly higher than previous monitoring
periods of non detection rates but can be attributed to an
uncharacteristic result of 8 mg/L in quarter 1 (average 0.14 when
excluded) which is consistent with historical results;

e TOC (4 mg/L) appears consistent with historical results. The
concentration is indicative of natural conditions. Veolia will continue
to monitoring this parameter in the future to ensure water quality at
this location is preserved.

All trends indicate fairly stable concentration and there is no indication of
contamination from Bioreactor activities. There is indication of impacts from
mining activities at this monitoring location although this has been ongoing
prior to Veolia obtaining the site. No significant variations or anomalies were
recorded for any analyte tested during this monitoring period.
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MB7 MB?7 is located upstream of Evaporation Dam 3. Based on the results
provided in Table 7.7 (refer Appendix 4), the groundwater quality at this
location can be described as:

e SWL (average 785.74 m RL) was consistent with long term average
since 2004;

e pH (average 7.0) neutral is consistent with the previous reporting
period;

e EC (average 9047 pS/cm) shows an increasing trend whilst SO,
(average 190.25 mg/L) is overall consistent with previous periods;

e Pb (average 0.0002 mg/L) is consistent throughout the reporting
period whilst Zn (average 3.18 mg/L) shows a fluctuating trend
consistent with historical cycles;

e NH; (< 0.1 mg/L) is consistent with previous monitoring periods of
non detection rates;

e TOC (11 mg/L) appears consistent with the previous reporting
period. The concentration is indicative of natural conditions. Veolia
will continue to monitoring this parameter in the future to ensure
water quality at this location is preserved.

All trends indicate fairly stable concentration and there is no indication of
contamination from mining or Bioreactor activities.

MBS MBS is located downstream of the Bioreactor on ‘Pylara’ farm, the
agricultural enterprise surrounding the Woodlawn site. Based on the results
provided in Table 7.8 (refer Appendix 4), the groundwater quality at this
location can be described as:

e SWL (average 748.75 m RL) was consistent with previous periods;

e pH (average 7.26) neutral to slightly alkaline is consistent with
previous reporting period,;

e EC (average 3555 uS/cm) and SO, (average 111.5 mg/L) show a
stable trend, overall consistent with previous periods;

e Pb (average 0.00028 mg/L) and Zn (average 0.0975 mg/L) show a
fluctuating trend consistent with historical cycles;

e NH; (< 0.1 mg/L) is consistent with previous monitoring periods of
non detection rates;

e TOC (2 mg/L) appears consistent with the previous reporting period.
The concentration is indicative of natural conditions. Veolia will
continue to monitoring this parameter in the future to ensure water
quality at this location is preserved.

All trends indicate fairly stable concentrations and no indication of
contamination from mining or Bioreactor activities is evident.

MB10 MB10 is located adjacent to Evaporation Dam 1. Based on the results
provided in Table 7.9 (refer Appendix 4), the groundwater quality at this
location can be described as:

e SWL (average 781.34 m RL) was consistent with long term average
since 2004;

e pH (average 7.0) neutral with previous reporting period;

e EC (average 7505 uS/cm) is of brackish quality consistent with
previous readings representing fresh water;

e SO, (average 3722.5 mg/L) mirrors EC and is generally consistent
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with previous periods;

e Pb (average 0.000275 mg/L) is stable while Zn (average 0.08 mg/L)
is generally consistent with previous reporting periods when an
abnormal result (0.21 mg/L) in quarter 3 is excluded (0.040 mg/L
mean).

e NH; (< 0.1 mg/L) is consistent with previous monitoring periods of
non detection rates;

e TOC (5 mg/L) appears consistent with the previous reporting period.
The concentration is indicative of natural conditions. Veolia will
continue to monitoring this parameter in the future to ensure water
quality at this location is preserved.

All trends indicate fairly stable concentrations and there is no indication of
contamination from mining or Bioreactor activities.

MB11 MB11 is located between Evaporation Dam 2 (ED2) and the Seepage
Collection Trench (SCT), which is a dedicated capture area for seepage
waters. Based on the results provided in Table 7.10 (refer Appendix 4), the
groundwater quality at this location can be described as:

e SWL (average 782.25 m RL) was consistent with long term
average since 2004;

e pH (average 3.8) acidic and consistent with previous reporting
period;

e EC (average 35,350 puS/cm) consistent with previous readings
for saline water;

e SO, (average 47,150 mg/L) mirrors the trend of EC but is
generally consistent with previous periods;

e Pb (average 0.02 mg/L) shows a decreasing trend while Zn
(average 4304 mg/L) is slightly lower than previous reporting
period.

e NH; (average 0.275 mg/L) is slightly higher than previous
monitoring periods which were close to non-detection limits;

e TOC (14 mg/lL) is slightly higher than previous reporting period
but still indicative of natural conditions.

Any fluctuations in trends is influenced by seepage water from ED2, which
has been ongoing since Veolia assumed responsibility for the site however
there is no indication of increasing trends. Veolia is managing the water
volume in ED2 by promoting evaporation and limiting inputs from rainfall to
minimise the volume of seepage at this location.

In addition to monitoring this well. Veolia monitor groundwater wells MB19
and MB20 located down gradient of the SCT. These wells are monitored to
determine downgrade migration from the SCT. Results of these wells have
been tabulated and provided in Tables 11.1 and 11.2 (refer Appendix 6).

The evaporation dams have been previously identified by Veolia for
rehabilitation. During the reporting period Heron Resources assumed
responsibilities for SML20. Heron Resources are preparing a new Mining
Operations Plan in consultation with the Department of Resources and
Energy.
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MB12 MB12 is also located at ED2 SCT, adjacent to MB11. Based on the results
provided in Table 7.11 (refer Appendix 4), the groundwater quality at this
location can be described as:

e SWL (average 778.29 m RL) consistent with previous historical
results noting that results were heavily skewed by an inaccurate
reading in 2013-14 Quarter 1 (747.15 m RL) which is not
possible due to well depth (possible transcription error);

e pH (average 3.6) acidic and consistent with previous reporting
period;

e EC (average 40,425 puS/cm) consistent with previous readings
for saline water;

e SO, (average 56,650 mg/L) mirrors EC is slightly lower than
previous reporting period but generally consistent with historical
records;

e Pb (average 0.91 mg/L) and Zn (average 6842.5 mg/L) show a
decreasing trend although generally stable and consistent with
previous reporting period.

e NH; (average 0.6 mg/L) is consistent with previous monitoring
periods of close to non detection rates;

e TOC (14 mg/L) is slightly lower than previous reporting period
but still indicative of natural conditions.

All trends indicate fairly stable concentrations.

MB13 MB13 is located downstream of Evaporation Dam 1 (ED1) and surface
water monitoring point Site 115. Based on the results provided in Table 7.12
(refer Appendix 4), the groundwater quality at this location can be
described as:

e SWL (average 746.3 m RL) was consistent with long term average
since 2004;

e pH (average 7.2) neutral to slightly alkaline consistent with previous
reporting period;

e EC (average 3377 pS/cm) consistent with previous readings for
brackish water;

e SO, (average 75.8 mg/L) mirrors EC and is generally consistent
with previous periods;

e Pb (average 0.0004 mg/L) remains stable while Zn (average 0.65
mg/L) is variable but consistent with historical records.

e NH; (< 0.1 mg/L) is at non detection rates;

e TOC (8 mg/L) appears consistent with previous reporting period and
indicative of organic matter being present in the groundwater at this
location, which may be influenced by local microbial communities
rather than Bioreactor operations.

All trends indicate fairly stable concentrations and no contamination from
mining or Bioreactor activities.

MB14 MB14 is located upstream of Evaporation Dam 2. Based on the results
provided in Table 7.13 (refer Appendix 4), the groundwater quality at this
location can be described as:

e SWL (average 783.2 m RL) consistent with long term average since
2004;
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e pH (average 7.3) neutral — to slightly alkaline consistent with
previous reporting period;

e EC (average 3397.5 uS/cm) consistent with previous reporting
period for brackish water;

e SO, (average 1805 mg/L) is higher than the previous reporting
period but generally consistent with historical records;

e Pb (average 0.0002 mg/L) remains stable while Zn (average 0.162
mg/L) displays a fluctuating trend consistent with previous reporting
periods.

e NH; (< 0.1 mg/L) is at non detection rates;

e TOC (4 mg/L) consistent with historical results is indicative of
natural conditions.

No significant variations or anomalies were recorded for any analyte tested
at this location during this monitoring period.

MB15 MB15 is located downstream of the Waste Rock Dam (WRD). Based on the
results provided in Table 7.14 (refer Appendix 4), the groundwater quality
at this location can be described as:

e SWL (average 764.86 m RL) was consistent with long term average
since 2004;

e pH (average 6.9) near neutral and generally consistent with
historical results;

e EC (average 7815 pS/cm) representative of brackish water and SO,
(average 5512.5 mg/L) follow a similar and stable trend consistent
with previous periods;

e Pb (average 0.0002 mg/L) and Zn (average 2.77 mg/L) is higher
than previous reporting period but displays a fluctuating trend
consistent with historical cycles;

e NH; (average 0.1) is lower than previous monitoring periods at non
detection rates;

e TOC (9 mg/L) is higher than the previous reporting period but
comparable with historical results and indicative of natural
conditions, which may include some influence from microbial
communities;

All trends indicate fairly stable concentrations, with the exception of
fluctuating metal trends.

The waste rock area has been previously identified by Veolia for
rehabilitation. During the reporting period Heron Resources assumed
responsibilities for SML20. Heron Resources are preparing a new Mining
Operations Plan in consultation with the Department of Resources and
Energy. There is no indication of contamination from Bioreactor activities at
this monitoring location.

MB16 MB16 is located downstream of the WRD. Based on the results provided in
Table 7.15 (refer Appendix 4), the groundwater quality at this location can
be described as:

e SWL (average 769 mRL) was consistent with long term average
since 2004;
e pH (average 3.15) acidic consistent with previous reporting period;
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e EC (average 35,875 uS/cm) representative of brackish water and
SO, (average 63,600 mg/L) follows similar trends consistent with
previous periods;

e Pb (average 0.5 mg/L) remains while Zn (average 6907 mg/L) is
consistent with a long term upward trend.

e NH; (average 8.4 mg/L ) is stable and consistent with previous
monitoring periods;

e TOC (32 mg/L) is consistent with previous monitoring period
indicating the likely presence of organic matter present in
groundwater at this location (which may also be attributed to
microbial communities).

There appears to be no indication of contamination from Bioreactor
activities.

MB17 MB17 is located upstream of the WRD. Based on the results provided in
Table 7.16 (refer Appendix 4), the groundwater quality at this location can
be described as:

e SWL (average 767.8 mRL) was consistent with long term average
since 2004;

e pH (average 6.5) is slightly acidic consistent with previous reporting
period;

e EC (average 12025 pS/cm) indicating brackish water and SO,
(average 10170 mg/L) follow similar trends consistent with previous
periods;

e Pb (average 0.0005 mg/L) shows a decreasing trend while Zn
(average 7.6 mg/L) is seen to be rising from previous reporting
period.

e NH; (< 0.1 mg/L) is at non detection rates;

e TOC (10mg/L) is consistent with long term averages and confirms
the abnormality of 140 mg/L from the previous reporting period.
Veolia will continue to monitoring this parameter in the future to
ensure water quality at this location is preserved.

Contamination from Bioreactor activities at this location is not evident.

ED3B ED3B is located downstream of Evaporation Dam 3. Based on the results
provided in Table 7.17 (refer Appendix 4), the groundwater quality at this
location can be described as:

e SWL (average 785.11 mRL) was consistent with long term average
since 2004;

e pH (average 7.18) is neutral — slightly alkaline and consistent with
previous reporting period;

e EC (average 7807.5 uS/cm) indicating brackish water and SO,
(average 1088.25 mg/L) follow similar trends consistent with
previous periods;

e Pb (average 0.00023 mg/L) remains stable while Zn (average 2.46
mg/L) is seen to be rising from previous reporting period noting that
Quarter 2’s result (9.38 mg/L) was significantly different to historical
records.

e NH; (< 0.1 mg/L) is at non detection rates;

e TOC (8 mg/L) is slightly higher but generally consistent with
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previous reporting periods.

All trends indicate fairly stable concentrations at this location with no
evidence of contamination from mining or Bioreactor activities.

WM1 WML is located northeast of the landfill void. Based on the results provided
in Table 7.18 (refer Appendix 4), the groundwater quality at this location
can be described as:

e SWL (average 737.8 m RL) is stable and consistent with the
previous reporting period;

e pH (average 7.3) neutral — to slightly alkaline consistent with
previous reporting period;

e EC (average 2232.5 uS/cm) represents slightly brackish water,
consistent with previous readings;

e SO, (average 1011.5 mg/L) is similar in trend to EC;

e Pb (average 0.001 mg/L) shows a decreasing trend while Zn
(average 4.29 mg/L) remains stable from previous reporting period.

e NH; (< 0.1 mg/L) is at non detection rates;

e TOC (5 mg/L) is consistent with previous monitoring period
reflecting natural conditions;

All trends indicate fairly stable concentrations at this location with no
evidence of contamination from mining or Bioreactor activities.

WM3 Decommissioned. Veolia has submitted a licence amendment application to
remove this monitoring point from the licence. We expect this to be finalised
in the next reporting period.

WM4 WM4 is located northeast of the void. Based on the results provided in
Table 7.19 (refer Appendix 4), the groundwater quality at this location can
be described as:

e SWL (average 639.11 mRL) has seen a noticeable increase since
previous reporting periods. This increase is likely due to the
compaction of landfill waste within the void preventing water
ingress.

e pH (average 6.9) neutral is slightly lower than previous periods but
generally consistent;

e EC (average 1997.5 pS/cm) is generally consistent with previous
readings representing fresh water;

e SO, (average 991/5 mg/L) is similar to EC trend;

e Pb (average 0.0015 mg/L) and Zn (average 0.98 mg/L) both seen to
be fluctuating, which appears consistent with historical cyclic trends;

e NH; (< 0.25 mg/L) is higher than previous reporting periods but
consists of an anomalous reading in Quarter 4 (0.7 mg/L).
Subsequent monitoring has seen a return to below detection limit
readings;

e TOC (3 mg/L) is lower than previous readings consistent with
previous monitoring period reflecting natural conditions;

No other significant variations or anomalies were recorded for any analytes
tested during this monitoring period from the data available.
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WM5 WMS5 is located to the west of the void near Evaporation Dam 3 South.
Based on the results provided in Table 7.20 (refer Appendix 4), the
groundwater quality at this location can be described as:

e SWL (average 785.1 mRL) is consistent with long term averages;

e pH (average 7.4) neutral is slightly lower than previous period but
generally consistent;

e EC (average 6652.5 uS/cm) is representative of saline water and
consistent with the previous reporting period;

e SO, (average 160 mg/L) is similar to previous reporting period
(158.5 mg/L). Noting that the 2013-14 AEMR had a transcription
error (reading 888 mg/L instead of 158.5 mg/L )

e Pb (average 0.0002 mg/L) and Zn (average 0.10625 mg/L) are both
lower than the previous reporting period but can be seen to be
fluctuating which appears consistent with historical cyclic trends;

e NH;3 (< 0.1 mg/L) is at non detection rates;

e TOC (10 mg/L) is consistent with previous monitoring period
reflecting natural conditions;

No significant variations or anomalies were recorded for any analyte tested
in this location during this monitoring period from the data available.

WM6 WMBG is located to the west of the void adjacent to Evaporation Dam 3
North. Based on the results provided in Table 7.21 (refer Appendix 4), the
groundwater quality at this location can be described as:

e SWL (average 785.8 m RL) is consistent with previous reporting
period;

e pH (average 5.85) is slightly acidic, but stable and consistent with
previous reporting period,;

e EC (average 13,575 puS/cm) represents brackish to slightly saline
water, consistent with previous reporting period;
SO, (average 335.5 mg/L) mirrors EC’s stable trend,;
Pb (average 0.006 mg/L) and Zn (average 0.269 mg/L) are both
lower than the previous reporting period are generally consistent
with historical fluctuations.

e NH; (< 0.1 mg/L) is at non detection rates;

e TOC (5 mg/L) is consistent with previous monitoring period
reflecting natural conditions;

All trends are relatively consistent and there is no indication of
contamination from mining or Bioreactor activities.

WM7 Decommissioned. Veolia has submitted a licence amendment application to
remove this monitoring point from the licence. We expect this to be finalised
in the next reporting period.

MWS8S MWS8S is located northern side of ED3N. Based on the results provided in
Table 7.22 (refer Appendix 4), the groundwater quality at this location can
be described as:

e SWL (average 785.4 m RL) was consistent with long term average
since 2004;

e pH (average 6.85) near neutral and consistent with previous
reporting period;
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e EC (average 11650 puS/cm) remains stable with previous reporting
period results;

e SO, (average 1405 mg/L) shows a slight decreasing trend but is
generally consistent with previous periods;

e Pb (average 0.15 mg/L) shows an increasing trend while Zn
(average 4.98 mg/L) is seen to be declining from previous reporting
period.

e NH;3 (< 0.1 mg/L) is at non detection rates;

e TOC (11 mg/L) is consistent with previous monitoring period
reflecting natural conditions;

The fluctuations noted could be attributed to the recharging of this well only
following significant wet weather events which indicates that this well
intercepts the shallow unconfined aquifer.

There is no indication of contamination from mining or Bioreactor activities.

MWS8D MW8D is located adjacent to MW8S. Based on the results provided in Table
7.23 (refer Appendix 4), the groundwater quality at this location can be
described as:

e SWL (average 785.95 m RL) was consistent with long term average
since 2004;

e pH (average 6.7) slightly acidic to neutral consistent with previous
reporting period. Noting that Quarter 2 result (7.58 mg/L) is
abnormal from the long term average

e EC (average 10550 pS/cm) represents brackish water which is
consistent with previous readings;

e SO, (average 4702.5 mg/L) mirrors EC consistent with previous
periods;

e Pb (average 0.0007 mg/L) and Zn (average 17.9 mg/L) are both
consistent with previous periods;

e NH; (< 0.1 mg/L) is at non detection rates;

e TOC (4 mgl/L) is consistent with previous monitoring period
reflecting natural conditions;

All trends indicate fairly stable concentrations with no evidence of
contamination from mining or Bioreactor activities.

MW9S MWOS is located on the northwest side of ED3N. Based on the results
provided in Table 7.24 (refer Appendix 4), the groundwater quality at this
location can be described as:

e SWL (average 786.6) was consistent with previous reporting period;

e pH (average 6.8) close to neutral consistent with previous reporting
period;

e EC (average 11,100 pS/cm) remains stable, consistent with
previous reporting period for brackish water;

e SO, (average 5042.5 mg/L) is lower than the previous reporting
period and consistent with previous periods;

e Pb (average 0.0003 mg/L) and Zn (average 1.428 mg/L) were both
generally consistent with historical results noting that Quarter 1
(4.77 mg/L) was substantially anomalous with historical readings.

e NH; (< 0.1 mg/L) is at non detection rates;
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e TOC (6 mg/L) reflecting natural conditions is consistent with
historical results;

No significant variations or anomalies were recorded for any analyte tested
at this location during this monitoring period.

MW10S MW 10S is located on the northeast side of ED3.
No sampling of MW 10S could be undertaken during the reporting period as
this well was continually dry This has been a consistent observation since
the well was commissioned in 2007.

No data is available to produce tables or graphs for this monitoring point.
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3.2.6 Bioreactor Piezometers Level Monitoring Results

Measurements for groundwater standing water levels (SWL) in the vicinity of the Bioreactor were undertaken at
5 out of 6 piezometers around the landfill void in accordance with the EPL and have been documented in the

Annual Return. Each location consists of a shallow (reference A) and deep (reference B) piezometer.

The findings of the monitoring are summarised in Table 3.2.6 below and detailed quarterly levels are provided in
Tables 8.1 — 8.5 (refer Appendix 4)

Table 3.2.6: Bioreactor Piezometers Level Monitoring Results

P38A & P38B Access to the monitoring location P38 has been restricted by Site
Management due to safety concerns regarding the instability of this area of
the void. The EPA has been notified of the geotechnical safety concerns
therefore monitoring of this site ceased in 2010.

Veolia have submitted a licence variation application to remove this
monitoring point and expect this to be finalised in the next reporting period.

P44A & P44B P44 is located east of the void. Standing water levels are presented in
Table 8.1 (refer Appendix 4).

SWL in P44A (shallow aquifer) ) indicated a variable standing water level
from 717.69 metres Relative Level (m RL) to 718.99m RL during this
reporting period, similar to previous trends, indicative of rainfall and
infiltration influence.

SWL in P44B (deep) has increased approximately 10 m from the previous
reporting period and is trending upward. This increase is likely due to the
compaction of landfill waste at higher levels within the void preventing water
ingress.

P45A & P45B P45 is located east of the mine void, and to the south of P44. Standing
water levels are presented in Table 8.2 (refer Appendix 4).

SWL in P45A (shallow) showed a range of 724.66m RL to 726.22m RL,
stable and is approximately 10 m higher than previous reporting periods.

SWL in P45B (deep) fluctuated between 724.31 m RL and 725.91 m RL and
is about 5m higher than previous reporting periods.

This increase is likely due to the compaction of landfill waste at higher levels
within the void preventing water ingress.

P58A & P58B P58 is located west of the void. Standing water levels are presented in
Table 8.3 (refer Appendix 4).

SWL in P58A (shallow) showed a range of 763.85m RL to 768.382m RL
and is stable.
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SWL in P58B (deep) is similar to previous reporting period fluctuating
between 754.86 m RL and 756.15 mRL.

P59A & P59B P59 is located west of the void and to the south of P58. Standing water
levels are presented in Table 8.4 (refer Appendix 4).

SWL in P59A (shallow) ranged from 787.33m RL to 787.60 m RL in this
reporting period, consistent with previous reporting period.

SWL in P59B (deep) ranged between 786.78 and 788, which is almost
identical to the level within the shallow piezometer as per previous reporting
periods.

P100A & P100B P100 is located northeast of the void. Standing water levels are presented in
Table 8.5 (refer Appendix 4).

SWL in P100A (shallow) is lower than previous reporting periods averaging
between 738.88 m RL to 740.05 m RL.

P100B (deep) averaged between 707.28 m RL and 719.05 m RL which
indicates water above the base level of 698.29 m RL which has been
recorded in previous periods.

This increase is likely due to the compaction of landfill waste at higher levels
within the void preventing water ingress.
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Figure 3.2.6.1 — Piezometer Standing Water Levels — P44 to P100
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3.2.7 Bioreactor Evaporation Dam Volume Monitoring Results

The Evaporation Dam 3 (ED3) system comprises extracted (and treated) leachate from the landfill void and
captured stormwater. The water volume has to be maintained in Evaporation Dam 3 to below 323 Megalitres as
specified in the EPL.

Water levels are taken monthly as detailed in Table 3.2.7, which shows that the dam levels have been kept at an
average of 213.99 Megalitres in this reporting period. The subsequent graph, Figure 3.2.7.1 shows the overall

trend over time.

Table 3.2.7: ED3 Water Volume Monitoring Results

L tww e e e Gt

Sep-14 79.4 24.33 13.58 18.06 45.7 181.07
Oct-15 83 23.37 17.94 17.32 43.5 185.13
Nov-14 83 23.08 18.58 16.4 41.65 182.71
Dec-14 83 22.25 21.44 17.19 44.44 188.32
Jan-15 96.4 22.08 17.44 17.46 50.88 204.26
Feb-15 115 21.58 21.34 18 47.94 223.86
Apr-15 104.4 21.57 15.11 16.93 51.88 209.89
Apr-15 98 21.74 13.06 17.32 61.1 211.22
May-15 112.1 21.49 15.78 17 62.5 228.87
Jun-15 109.6 21.66 20.03 17.19 66.85 235.33
Jul-15 121.4 23.28 22.12 17.66 67.17 251.63
Aug-15 129 23.63 21.33 17.66 74 265.62
Minimum 79 21.49 13.06 16.4 41.65 181.07
Mean 89.88 22.505 18.15 17.35 54.80 213.99
Maximum 115 24.33 22.12 18.06 74 265.62
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4 Intermodal Facility Operations

Veolia operates the Crisps Creek Intermodal Facility (IMF) which is comprised of a hardstand located adjacent to
the regional rail network (approximately 1 km south of Tarago train station and 8 km from the Bioreactor) to
enable transfer of containerized waste received by rail from Sydney onto road trucks and subsequent to the

Bioreactor for disposal.

4.1 IMF Licence Conditions

The IMF is operated under EPL 11455 which details the operating conditions and environmental monitoring

requirements as noted in Table 4.1.

Table 4.1: IMF Licence Conditions

1. Administrative conditions Noted
2. Discharges to air and water  Noted
and application to land

3. Limit conditions L1. Pollution of Waters
All clean surface and storm water collected at the IMF was diverted to the
onsite retention system for storage, as part of the first flush stormwater
management system, in this reporting period. Following rainfall events,
surface water monitoring was undertaken to assess the water quality prior to
discharge into the Mulwaree River.

L5. Waste

All waste received at the IMF during this reporting period was in accordance
with the waste types permitted in the EPL, received via rail from the Clyde
Transfer Terminal in Sydney. All waste was maintained in sealed containers
and transported to the Bioreactor on the same day.

L6. Noise Limits

No noise complaints were received during this reporting period indicating
that noise from operational activities at the IMF was likely maintained within
the 35 dB(A) LAeq (15 minute) criteria at the nearest residential receiver.
Similarly it can be inferred that noise from freight trains did not exceed 45
dB(A) LAeq (15 minute and 50 dB(A) LAeq (15 minute before and after 7:00
am respectively.

Noise monitoring will be undertaken by Veolia on the receipt of any such
complaints.

L7. Hours of Operation

All operational activities at the IMF including haulage of waste to the
Bioreactor were undertaken between 6:00 am and 10:00 pm, Monday to
Saturday during this reporting period as permitted under the DA. Veolia
were granted an exemption by the EPA to operate Sunday 21 December
2014.
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L8. Potentially Offensive Odour
No odour complaints were received for the IMF during this reporting period.

4. Operating conditions

O1. Activities Carried out in Competent Manner

All licenced activities undertaken at the IMF in this reporting period were
carried out in a competent manner and under a high standard of
environmental management for which Veolia is certified under ISO 14001.

02. Maintenance of Plant and Equipment

The maintenance and operation of all plant and equipment on the premises
associated with the licenced activities was undertaken in a proper and
efficient condition as required by qualified technicians. All major plant and
equipment at the site is stored in a computerised maintenance management
system in order to schedule and complete the required maintenance. All
Veolia operators hold the appropriate qualifications and licenses to operate
plant and equipment used as part of IMF operations.

03. Dust Control

All operations and activities were carried out at the IMF in a manner to
minimise dust at the boundary of the premises. These included operating on
a hardstand site with fully paved access roads to the site. All haulage of
waste to the Bioreactor occurred within enclosed containers. Monitoring for
the presence and quantity of depositional dust is undertaken monthly to
verify the performance.

O4. Stormwater and Wastewater Management — Operating Phase

The first flush stormwater management system was operated effectively in
this reporting period in accordance with the EPL requirements to capture all
the clean storm and surface water from the paved and sealed areas of the
IMF. No sewage was removed from the IMF in this reporting period.
Uncontaminated stormwater is permitted under the EPL to be utilised in
vegetated areas of the IMF, as requirement.

O5.Tracking of Mud and Waste

As all waste container unloading and movements occurred within enclosed
containers on a hardstand site, tracking of mud and waste from the IMF did
not occur during this reporting period. No opening of containers was
required to be undertaken at the IMF during this reporting period.

06. Waste Transportation

All containers utilised in the transportation of waste in this reporting period
were maintained in accordance with the EPL requirements to minimise
potential odour emissions. All containers had rubber seals to prevent the
leakage of leachate during transport and handling activities.

O7. Fire Extinguishment
There were no fires at the IMF during this reporting period.

08. Fire Fighting Capability

All Veolia operators are trained in handling emergency situations, which
include fire fighting in accordance with site specific Emergency Response
Plans.

Fire extinguishers and a 20,000 litre water tank were maintained onsite
during this reporting period to enable effective fire fighting capabilities. In
addition, Crisps Creek and Mulwaree River are located adjacent to the IMF
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as approved and readily available water source for fire fighting. The Tarago
Fire Brigade is also located approximately 1 km from the site which enables
fast mobilisation at the site.

5. Monitoring and recording Noted, all compliance monitoring was carried out in this reporting period in

conditions according to EPL requirements, the results of which are detailed, along with
any non conformances in Section 5.

6. Reporting conditions Noted and addressed in this AEMR and the annual return documents,
where relevant. Notifications to the EPA were undertaken in a timely
fashion.

General conditions Noted.

Pollution studies and reduction N/A

programs

Special Conditions N/A
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5 IMF Environmental Monitoring

5.1 IMF Monitoring Points

Veolia is required to monitor environmental performance of the IMF under the site EPL. Table 5.1 details the
EPA ID, Veolia monitoring point identification, frequency and the type of monitoring undertaken at each licensed

point. A monitoring location plan is included in Appendix 3.

Table 5.1: IMF Licensed Monitoring Points

Site 110 - Upstream 6 x Annually Surface Water
Site 150 - Downstream
IMF First Flush

DG18 IMF Monthly Dust / Particulates

AlWNPF

Veolia also undertakes additional surface water quality monitoring at Site 130 (located upstream of Crisps Creek

Intermodal in Mulwaree River) to provide additional background quality information.

5.2 IMF Monitoring Results

5.2.1 IMF Surface Water Monitoring Results

Surface water quality monitoring at 3 monitoring locations was undertaken as required by the EPL, the findings
of which are summarised in Table 5.2.1. Detailed quality results are provided in Tables 9.1 to 9.4 (refer
Appendix 4). The key quality indicators selected to identify any contamination in the receiving surface waters

from site operations include:

* pH,

e Electrical Conductivity (EC),
e Sulphate (SO,),

e lron (Fe),

e Zinc (Zn),

e Ammonia (NH3, and

e Total Organic Carbon (TOC).

These are depicted in trend graphs Figures 5.2.1.1 to 5.2.1.4 (refer Appendix 5).
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Table 5.2.1: IMF Surface Water Monitoring Results

Site 110 - Upstream

Site 110 is located upstream of the IMF in Crisps Creek. It is approximately
8 km downstream of the Bioreactor.

Results provided in Table 9.1 (refer Appendix 4) indicate the following
trends:

e pH is close to neutral (average 7.73), slightly higher than the
previous reporting period;

e EC (average 1448 pS/cm) is slightly higher but generally consistent
with the previous period and representative of fresh water salinity;

e SO, (average 150 mg/L) is slightly lower but generally consistent
with previous reporting period;

e Fe (average 0.7) is consistent with previous reporting periods, whilst
Zinc indicates a fluctuating trend (average 0.186 mg/L), consistent
with historical cyclic results;

e NH; (average 0.12 mg/L) is slightly above previous reporting
periods but continues to be at almost non-detection levels.

e TOC (average 11.8 mg/L) is lower than the previous reporting
period and is generally reflective of natural organic matter in
streams.

While the indicator trends for this location indicate some variability over
time, this is not uncommon when sampling intermittent streams.

Site 130 - Upstream

Site 130 is located upstream of the IMF in the Mulwaree River.

Results provided in Table 9.2 (refer Appendix 4) indicate the following
trends:

e pH is close to neutral (average 7.78), slightly higher than the
previous reporting period,;

e EC (average 584 pS/cm) is higher than the previous reporting
period but representative of fresh water salinity;

e SO, (average 29.5 mg/L) is also slightly higher but generally
consistent with previous reporting period,;

e Fe and Zn, average 0.43 mg/L and 0.02 mg/L respectively indicate
consistency with fluctuating cycles in previous reporting periods;

e NH;3 < 0.1mg/L) continued to be not detected during this reporting
period.

e TOC (average 9.3 mg/L) is lower than previous reporting periods.

Site 150 — Mulwaree River

Site 150 is located 2 km downstream of the IMF on the Mulwaree River,
which is also downstream of a railway bridge and Braidwood Road.

Results provided in Table 9.3 (refer Appendix 4) indicate the following
trends:

e pH (average 7.85) is slightly alkaline, consistent with the previous
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reporting period;

e EC (average 1069 pS/cm) shows a slight upward trend but is
generally consistent with the previous period and fresh water
salinity;

e SO, (average 105 mg/L) is also slightly higher, reflecting EC trend,
but generally consistent with previous reporting period;

e Fe and Zn, average 0.25 mg/L and 0.05 mg/L are lower than the
previous reporting period but reflective of fluctuating cycles.

e NH; < 0.1mg/L) continued to be not detected during this reporting
period.

e TOC (average 10.8 mg/L), is slightly lower but generally consistent
with previous reporting periods;

These results are consistent with the trends for Site 110.

First Flush Stormwater The IMF First Flush is located at the surface water outlet point of the site,
Outlet prior to runoff into Crisps Creek.

Results provided in Table 9.4 (refer Appendix 4) indicate the following
trends:

e pH (average 7.54) is close to neutral, consistent with the previous
reporting period;

e EC (average 267.67 pS/cm) shows a slight downward trend but is
generally consistent with the previous period and fresh water
salinity;

e SO, (average 33.75 mg/L) is also slightly lower, reflecting EC trend,
but generally consistent with previous reporting period;

e Fe and Zn, average 0.91 mg/L and 0.79 mg/L are lower than the
previous reporting period but reflective of fluctuating cycles.

e NH; < 0.1mg/L) continued to be not detected during this reporting
period.

e TOC (average 9.5 mg/L) which is lower than previous reporting
periods;

5.2.2 IMF Air Quality Monitoring Results

Dust monitoring is undertaken monthly at 1 location at the IMF in accordance with the EPL. A summary of this
reporting period is provided in Table 5.2.2.1 and detailed in Table 10 (refer Appendix 4).

The results at DG18 indicate an average level of total solid matter is 3.19 g/mzlmonth, which is generally
consistent with overall historical trends as seen in the subsequent graph, Figure 5.2.2.1. The handling of waste
and associated operational activities at the IMF are undertaken in a manner to ensure minimal emissions of dust.

This includes no opening of containerised waste on unloading and operating on hardstand site.
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Table 5.2.2: Dust Monitoring Results
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Figure 5.2.2.1 — IMF Depositional Dust Levels - DG18
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6. Bioreactor and IMF

Environmental Performance

e Based on the results of monitoring undertaken at both the Bioreactor and IMF sites in accordance with
the respective EPLs, the overall environmental performance of the Woodlawn Eco Project in this
reporting period can be demonstrated to be well managed.

e Non conformances resulting from missed sampling periods at certain locations relate to the lack of flow
recorded at these points during sampling sessions conducted by monitoring consultants. This has been

documented in the Annual Return which has been submitted to the EPA.

e Veolia received a Penalty Infringement Notice (PIN) and official caution for an odour detected on the 16™
of January 2015. Veolia submitted a response to the EPA in regards to the PIN and, as of the end of the

reporting period, it is still being reviewed by the EPA.

e In this reporting period, Veolia have also implemented the recommendations for environmental and
operational improvements identified in the 2013/2014 AEMR.

e Additional improvements proposed for the 2014/2015 reporting period at the Bioreactor and the IMF are
as follows in Table 6.1:

Table 6.1: 2013/2014 Reporting Period Recommendations

1. Implementing actions recommended from the most All mandatory recommendations
recent annual odour audit undertaken at the completed.
Bioreactor (report yet to be finalised);

2. Upgrades to the Leachate Treatment System at the A baffle has been installed in the leachate
Bioreactor, which currently comprises an Aeration aeration dam and a new polymer dosing
Dam, Polymer Dosing System and a Settlement Tank system has been installed in the treatment
to improve capacity to treat additional leachate from system. Performance of these upgrades is
the void; This may include design and installation of currently being monitored and will be
additional settlement tanks. reported in the 2015-16 AEMR.

3. Consistent leachate treatment and operational Operational monitoring is conducted
monitoring is to be maintained to ensure leachate monthly and ED3-N dams have been
quality is kept at a level that does not produce maintained in an alkaline state ensuring
offensive odour. The treated leachate is to be odour is controlled from these storage
maintained at alkaline conditions in the lagoons for ponds.

Evaporation Dam 3 North (ED3N-1, ED3N-2, and
ED3N-3) to prevent reproduction of odour in stagnant
condition.
4. Following up non conformances identified in the Veolia employed an Environmental Officer
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6. Bioreactor and IMF
Environmental Performance

reporting period and documented both in the Annual at Woodlawn during the 2014-15 reporting
Return and this AEMR. period and have subsequently developed a
Corrective actions will include ensuring that missing monitoring mqtrlx as |der_1t|f|ed asan _actlon
analytes, monitoring periods and/or locations are from the previous reportlng_ year. This has
further m'inimised with the adoption of the following |mproved_ Veolia's capacity to monitor
practices: frt_equenmes for all monitoring points and

' will help to ensure non-compliances are

reduced moving forward.

5. Effectively communicating and promoting the As indicated above, employment of an
monitoring requirements template developed in the Environmental Officer has improved
previous monitoring period to monitoring personnel Veolia’s monitoring capacity and negated
and updating the monitoring calendar for the new the need for communication with an
reporting period; external party. A detailed monitoring matrix

has been developed to ensure monitoring
is conducted at the required frequency.

6. Effectively communicating sample analysis The Environmental Officer has developed
requirements and liaising with the laboratory to Chain of Custody master templates
ensure any missed testing is corrected immediately, ensuring all analytes are correctly tested as
including retaining samples to provide adequate time  per their required frequency. This has
for review of analysis results; Continuing to refine ensured no analytes have been missed
automate sampling proformas. during this reporting period.

7. Liaising with the EPA to review the existing conditions Veolia has submitted a licence variation
on EPLs that are not practically complied with and application and this is currently being
streamlining monitoring requirements to reduce non reviewed by the EPA.
conformances.

Table 6.2: 2015/2016 Reporting Period Recommendations

1. Implementing actions recommended from the most recent annual odour audit undertaken at
the Bioreactor (report yet to be finalised).

2. Consistent leachate treatment and operational monitoring is to be maintained to ensure
leachate quality is kept at a level that does not produce offensive odour. The treated leachate
is to continue to be maintained at alkaline conditions in the lagoons for Evaporation Dam 3
North (ED3N-1, ED3N-2, ED3N-3 and ED3N-4) to prevent reproduction of odour in stagnant
condition.
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EPL
11436

OVERALL

Table 1 - Landfill Gas Extraction Booster Results

. Molecular . . . .
Carbon Dry Gas Moisture . Volatile Organic| Volumetric Volumetric
Date Dioxide Density Content Welgggisstack Oxygen Temperature Compounds Flow rate Flow rate SIS
% % % mg/m3 % Deg C mg/m3 m3/hour m3/sec %
1/06/2011 37.04 N/A 1.09 22.2 771.83 0.21

14/10/2011 34.8 11617 8.5 30.17 1.6 44.7 0.09 5380 1.49 48.6
6/05/2013 36.1 N/A 0.53 32.2 2124 0.59 61.4

29/05/2014 44.7 105 7.8 N/A 1.68 47.8 2520 0.7 48
5/08/2015 46.9 104.2 7.6 N/A 0.3 39.1 3010 0.84 50.4

Minimum 34.8 104.2 7.6 30.17 0.3 22.2 0.09 771.83 0.21 48
Maximum 46.9 11617 8.5 30.17 1.68 47.8 0.09 5380 1.49 61.4
Average 39.91 3942.07 7.97 30.17 1.04 36.7 0.09 2761.17 0.77 52.10
StdDev 5.49 N/A N/A N/A 0.62 10.27 N/A 1683.88 0.47 6.28

Count 5 3 3 1 5 5 1 5 5 4




Table 2 - Surface Gas Monitoring Results

Quarter 1 - Surface Gas Results

sQuarter 2 - Surface Gas Results

N N 1/12/2014 5/03/2014
1 11:30:00 PM 11 0.0003 0.0098 0.0033 1 8:00:00 AM 11 0.0017 0.1970 0.0348
2 11 0.0003 0.0133 0.0044 2 11 0.0025 0.0067 0.0039
N 3 A12 0.0004 0.0058 0.0028 3 11 0.0028 0.0162 0.0064
4 12 0.0002 0.0055 0.0021 4 13 0.0017 0.0067 0.0043
5 13 0.0006 0.0117 0.0043 5 12 0.0012 0.0100 0.0028
6 13 0.0003 0.0082 0.0023 6 11 0.0009 0.0032 0.0019
7 13 0.0024 0.0228 0.0095 7 11 0.0010 0.0032 0.0020
8 12 0.0017 0.0207 0.0076 8 10 0.0009 0.0097 0.0038
9 14 0.0008 0.0100 0.0050 9 10 0.0017 0.0076 0.0036
10 10 0.0010 0.0179 0.0042 10 15 0.0004 0.0093 0.0031
11 10 0.0008 0.0063 0.0037 11 15 0.0004 0.0037 0.0014
12 A\ 12 0.0009 0.0111 0.0037 12 v 16 0.0006 0.0076 0.0027
13 2:30:00 PM 10 0.0013 0.0330 0.0060 13 12:00:00 PM 11 0.0007 0.0078 0.0027
Total Measurements 153 0.000 0.023 0.005 Total Measurements 157 0.000 0.197 0.006

Quarter 3 Surface Gas Results Quarter 4 - Surface Gas Results

7/07/2015 1/09/2015
1 8:30:00 AM 10 0.0062 0.0350 0.0225 1 11:30:00 AM 7 0.0008 0.0038 0.0020
2 11 0.0076 0.0288 0.0172 2 11 0.0007 0.0181 0.0057
3 10 0.0040 0.0281 0.0150 3 10 0.0010 0.0222 0.0067
4 19 0.0006 0.0227 0.0064 4 14 0.0007 0.0153 0.0045
5 10 0.0009 0.0087 0.0035 5 15 0.0004 0.0237 0.0065
6 11 0.0005 0.0022 0.0010 6 15 0.0002 0.0166 0.0044
7 13 0.0004 0.0019 0.0011 7 13 0.0007 0.0078 0.0033
8 12 0.0005 0.0085 0.0026 8 13 0.0005 0.0056 0.0019
9 12 0.0003 0.0058 0.0017 9 13 0.0006 0.0055 0.0021
10 15 0.0004 0.0083 0.0023 10 13 0.0009 0.0053 0.0022
11 15 0.0011 0.0103 0.0037 11 12 0.0007 0.0082 0.0033
12 M 16 0.0006 0.0097 0.0033 12 v 11 0.0008 0.0063 0.0026
13 10:15:00 AM 10 0.0015 0.0087 0.0039 13 13:15:00 AM 10 0.0015 0.0096 0.0043
Total Measurements 164 0.000 0.035 0.006 Total Measurements 157 0.000 0.024 0.004

Methane (%)

0.000

0.197

0.005




T-6.4 - Landfill Gas Engine Results - Generator 6
EPL Limit EPL Limit EPL Limit
450 100 5
EPL Carbon Carbon Dry Gas Moisture |Molcular Weight| Nitrogen S8 G Sulphur Volatile Organic| Volumetric [ Hydrogen
11436 Rat Dioxide | Monoxide | Density Content | Of Stack Gases Oxides Oxygen 'I"\filcs):(iiessugg; Dioxide VEIPEENS || YeLoey Compounds Flowrate Sulphide
% mg/m3 kg/m3 % gr/gr mole mg/m3 % mg/m3 mg/m3 Deg C m/sec mg/m3 m3/sec mg/m3
23/03/2015 Generator 6 was not available
Note: A TAN coloured
cell indicates that the
indicated value is LESS
THAN (<) indicated
OVERALL  Minimum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Maximum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Average #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
StdDev #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Count 0 0 0 0 0 0 0 0 0 0 0 0 0

0



Table 4.1 - Dust Deposition Results - DG22 East Void

Site ALS Ash Combustibles Calculated | Soluble [Insoluble| Total
Name Batch Date Residue Rainfall Matter Solids Solids
Code g/m2/mth g/m2/mth mm g/m2/mth | g/m2/mth | g/m2/mth
DG22 995053 Oct-14 1.4 0.4 33 0.2 1.8 1.8
DG22 996818 Nov-14 1.5 0.7 92 0.9 2.2 3.1
DG22 998680 Dec-14 0.9 0.3 34 0.2 1.2 1.2
DG22 1001148 Jan-15 1.1 0.5 110 2.3 1.6 3.9
DG22 1005718 Feb-15 0.21 0.17 9 0.2 0.4 0.4
DG22 1006172 Mar-15 0.72 0.25 18 0.2 1 1
DG22 1008524 Apr-15 0.67 0.19 100 0.2 0.9 0.9
DG22 [02162-001 May-15 0.58 0.22 10 0.2 0.8 0.8
DG22 [02637-001 Jun-15 2.5 1 49 0.2 3.5 3.5
DG22 [03064-001 Jul-15 0.85 0.2 40 0.2 1 1
DG22 [03297-003 Aug-15 0.8 0.2 12 0.2 1 1
DG22 [03563-002 Aug-15 0.52 0.38 32 0.2 0.9 1.1
Min 0.21 0.17 9 0.2 0.4 0.4
Avg 0.98 0.38 44.92 0.43 1.36 1.64
Max 2.5 1 110 2.3 3.5 3.9
stDev 0.60 0.25 36.02 0.62 0.83 1.18
Table 4.2 - Dust Deposition Results - DG24 West Void
Site Bﬁlfh Date Ash Combustibles Calculated | Soluble [Insoluble| Total
Name Code Residue Rainfall Matter Solids Solids
g/m2/mth g/m2/mth mm g/m2/mth | g/m2/mth | g/m2/mth
DG24 995054 Oct-14 3 2 44 0.7 5 5.7
DG24 996819 Nov-14 2.7 1.8 110 0.2 4.5 4.5
DG24 998681 Dec-14 2.4 2.2 64 3.8 4.6 8.4
DG24 1001149 Jan-15 2.4 1 110 3.7 3.4 7.1
DG24 1005719 Feb-15 3 1.4 12 1 4.4 5.4
DG24 1006173 Mar-15 2.2 0.7 27 5.2 2.9 8.1
DG24 1008525 Apr-15 2.4 1.8 110 13.1 4.2 17
DG24 |CA150216| May-15 0.77 0.33 16 0.4 1.1 1.5
DG24 |CA150263 Jun-15 6.62 1.48 63 0.2 8.1 8.1
DG24 |CA150306 Jul-15 0.45 0.25 39 0.3 0.7 1
DG24 |CA150329] Aug-15 0.11 0.2 16 0.2 0.2 0.2
DG24 |CA150356| Aug-15 1.48 0.72 30 1.2 2.2 3.4
Min 0.11 0.2 12 0.2 0.2 0.2
Avg 2.29 1.16 53.42 2.50 3.44 5.87
Max 6.62 2.2 110 13.1 8.1 17
stDev 1.68 0.72 37.98 3.75 2.20 4.52
Table 4.3 - Dust Deposition Results - DG28 Pylara
; ALS Ash . Calculated [ Soluble [Insoluble| Total
Nsal::e Batch Date Residue Combustibles Rainfall Matter Solids Solids
Code g/m2/mth g/m2/mth mm g/m2/mth [ g/m2/mth | g/m2/mth
DG28 995055 Oct-14 0.44 0.76 38 0.2 1.2 1.2
DG28 996819 Nov-14 2.2 2.4 110 1.1 4.7 5.8
DG28 998682 Dec-14 1.9 1 52 1.1 2.9 4
DG28 1001150 Jan-15 1.2 0.7 100 0.2 1.9 1.9
DG28 1005720 Feb-15 5.4 8.5 13 1.9 13.9 16
DG28 1006174 Mar-15 1.8 2.3 22 0.4 4.1 4.5
DG28 1008526 Apr-15 6.1 1.6 110 3.8 7.7 12
DG28 |CA150216[ May-15 2.42 0.98 22 0.2 3.4 34
DG28 |CA150263 Jun-15 4.06 2.74 55 0.2 6.8 6.8
DG28 |CA150306 Jul-15 4.7 1.1 57 0.5 5.8 6.3
DG28 |CA150329| Aug-15 1.35 0.95 24 0.6 2.3 2.9
DG28 |CA150356| Aug-15 0.66 0.74 42 0.2 1.4 1.4
Min 0.44 0.7 13 0.2 1.2 1.2
Avg 2.69 1.98 53.75 0.87 4.68 5.52
Max 6.1 8.5 110 3.8 13.9 16
stDev 1.90 2.17 34.94 1.06 3.58 4.45
Summary Total Solids
(g/m2/month
Dust Gauge Minimum _|Maximum|Average
DG22 0.4 3.9 1.6
DG24 0.2 17 5.87
DG28 1.2 16 5.5




'<" removed from <LOR values

Table 5.1 - Surface Water Results - Site 115

Statistics Field Information Analytical Information
=L Date Site Code Time Sampler pH Conductivity | Temperature Dissovled Redox Flow Laboratory Sample Code Nltroge_n BIDOC:yzz:_ICa\ Conductivity pH ot:! D\;so\ved olonang Tota}
11436 Oxygen (ammonia) e Solids Carbon Potassium
AM/PM Initials pH uS/cm °C ma/L mv ma/L ma/L uS/cm pH ma/L ma/L ma/L
18/06/2015 Site 115 11:30am JE 7.74 2225.2 10.64 9.07 rain for 2 days, DO sat=90% CA1502402-006 0.1 2 2970 8.16 2170 13 2
2/08/2015 Site 115 14:30 JE 7.76 1820 11.44 9.34 medium flow, clear CA1503057-003 0.1 2 2400 8.27 1710 14 17
25/08/2015 Site 115 14:15 JE 8 8.7 10.1 fast flow, ran for last day, EC not recur@l CA1503445-003 0.1 4 805 8.03 527 15 3.4
2013/14 Minimum 7.74 1820.00 8.70 9.07 0.00 0.10 2.00 805.00 8.03 527.00 13.00 1.70
Maximum 8.00 2225.20 11.44 10.10 0.00 0.10 4.00 2970.00 8.27 2170.00 15.00 3.40
Average 7.83 2022.60 10.26 9.50 #DIV/O! 0.10 2.67 2058.33 8.15 1469.00 14.00 237
StdDev 0.14 286.52 1.41 0.53 #DIV/O! 0.00 1.15 1122.21 0.12 847.60 1.00 0.91
Count 3.00 2.00 3.00 3.00 0.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Table 5.2 - Surface Water Results - Spring 2
Statistics Field Information Analytical Information
EPL ” . - Dissovled Nitrogen Blochemical Total Dissolved | Total Organic Total
Date Site Code Time Sampler pH Conductivity | Temperature Redox Flow Laboratory Sample Code . Oxygen Conductivity pH y .
11436 Oxygen (ammonia) EEmes] Solids Carbon Potassium
AM/PM Initials pH uS/cm °C ma/L mv ma/L ma/L uS/cm pH ma/L ma/L ma/L
22/09/2014 Spring 2 11:10am 1B 3.66 598 17.2 9.14 170.6 clear CA1402913-001 0.4 2 609 4.85 452 11 7.6
8/12/2014 Spring 2 12:50pm 1B 34 490 29.4 10.88 189.6 sample clear CA1403980-001 0.4 3 488 4.42 398 11 9.2
9/12/2014 Spring 2 10:30 1B CA1404012-006 0.2 3 1890 3.07 1690 11
17/06/2015 Spring 2 11:30 JE 7.04 3714 10.45 8.65 clear, DO sat=83% CA1502375-003 0.2 3 510 6.85 296 9 145
2/08/2015 Spring 2 13:15 JE 5.09 639 11.24 10.58 low flow, clear CA1503057-002 0.7 2 851 3.97 656 10 9.7
2013/14 Minimum 3.40 371.40 10.45 8.65 170.60 0.20 2.00 488.00 3.07 296.00 9.00 7.60
Maximum 7.04 639.00 29.40 10.88 189.60 0.70 3.00 1890.00 6.85 1690.00 11.00 14.50
Average 4.80 524.60 17.07 9.81 180.10 0.38 2.60 869.60 4.63 698.40 10.40 10.25
StdDev 1.67 119.92 8.75 1.09 13.44 0.20 0.55 588.30 1.40 569.64 0.89 297
Count 4.00 4.00 4.00 4.00 2.00 5.00 5.00 5.00 5.00 5.00 5.00 4.00
Table 5.3 - Surface Water Results - Site 105
Statistics Field Information Analytical Information
EPL P o o Dissovled Nitrogen CEeEmlE Total Dissolved | Total Organic Total
11436 Date Site Code Time Sampler pH Conductivity | Temperature Oxygen Redox Flow Laboratory Sample Code (ammoria) DOexx]g;z Conductivity pH Solids Carbon Potassium
AM/PM Initials pH pS/cm °C ma/L mv ma/L ma/L uS/cm pH mal/L ma/L ma/L
17/06/2015 Site 105 11:45am JE 7.24 2416 9.45 8.31 clear, running after 12 hrs of rain, DO sat| CA1502375-001 0.1 2 3310 7.73 1820 14 4.8
2/08/2015 Site 105 13:00 JE 8.61 2345.9 9.56 9.45 clear fast flowing CA1503057-001 0.1 2 3230 7.95 2230 16 2
25/08/2015 Site 105 13:30 JE 7.89 8.2 9.83 very fast flow, EC not recorded due to fau CA1503445-001 0.1 3 2470 8.03 1600 22 35
2013/14 Minimum 7.24 2345.90 8.20 8.31 0.00 0.10 2.00 2470.00 7.73 1600.00 14.00 2.00
Maximum 8.61 2416.00 9.56 9.83 0.00 0.10 3.00 3310.00 8.03 2230.00 22.00 4.80
Average 7.91 2380.95 9.07 9.20 #DIV/O! 0.10 233 3003.33 7.90 1883.33 17.33 3.43
StdDev 0.69 49.57 0.76 0.79 #DIV/O! 0.00 0.58 463.61 0.16 319.74 4.16 1.40
Count 3.00 2.00 3.00 3.00 0.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Table 5.4 - Surface Water Results - Raw Water Dam (WM200)
Statistics [Field Information Analytical Information
q a Biochemical 8
SML20 Date Site Code Time Sampler pH Conductivity | Temperature Dés:):)g\/;d Redox Flow Laboratory Sample Code (a’\‘nl::gcg):g) DOexx]g;z Conductivity pH Tota\sl?)\hs‘fso\ved TolgL(irgsmc Pu;;os[:lum
EPL
11436 AM/PM Initials pH uS/cm °C ma/L mV. ma/L ma/L uS/cm pH mal/L ma/L ma/L
22/09/2014 WM200 09:10am B 4.98 1441 14 10.32 94.5 CA1402913-002 0.1 2 1510 7.51 1100 19 39
8/12/2014 WM200 10:52am 1B 3.98 1444 22.3 9.18 156.3 CA1403980-002 0.1 2 1420 7.19 1150 20 4.3
15/05/2015 WM200 14:00 JE 75 1102.9 11.12 10.1 CA1501852-002 0.1 2 1550 7.88 1150 21 3.7
18/06/2015 WM200 13:30 JE 6.13 1027.3 10.45 9.77 CA1502402-001 0.1 2 1370 7.89 942 15 32
2013/14 Minimum 3.98 1027.30 10.45 9.18 94.50 0.10 2.00 1370.00 7.19 942.00 15.00 3.20
Maximum 7.50 1444.00 22.30 10.32 156.30 0.10 2.00 1550.00 7.89 1150.00 21.00 4.30
Average 5.65 1253.80 14.47 9.84 125.40 0.10 2.00 1462.50 7.62 1085.50 18.75 3.78
StdDev 152 220.07 5.44 0.50 43.70 0.00 0.00 82.21 0.34 98.53 2.63 0.46
Count 4.00 4.00 4.00 4.00 2.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Table 5.5 - Surface Water Results - Entrance Road Culvert (WM201)
Statistics Field Information Analytical Information
EPL - . - Dissovled Nitrogen Rocemieal . Total Dissolved | Total Organic Total
Date Site Code Time Sampler pH Conductivity | Temperature Redox Flow Laboratory Sample Code © Oxygen Conductivity pH y N
11436 Oxygen (ammonia) Daraand Solids Carbon Potassium
AM/PM Initials pH pS/cm °C ma/L mv. ma/L ma/L usS/cm pH ma/L. ma/L ma/L
22/09/2014 WM201 08:00am B Not Flowing
8/12/2014 WM201 1B Not Flowing
30/04/2015 WM201 9:00 JE Not Flowing
18/06/2015 WM201 12:15 JE 6.94 123.2 11.38 9.61 flowing, little turbid DO Sat=96.5% CA1502402-002 0.1 2 163 6.27 98 8 22
2/08/2015 WM201 13:20 JE No flow
2/08/2015 WM201 15:00 JE No flow after more rain
25/08/2015 WM201 13:50 JE 7.12 8.3 10.22| medium flow, rain for last day, EC not recorded due to fg CA1503445-002 0.1 3 176 6.86 140 10 34
2013/14 Minimum 6.94 123.20 11.38 9.61 0.00 0.10 2.00 163.00 6.27 98.00 8.00 2.20
Maximum 6.94 123.20 11.38 9.61 0.00 0.10 2.00 163.00 6.27 98.00 8.00 220
Average 6.94 123.20 11.38 9.61 #DIV/O! 0.10 2.00 163.00 6.27 98.00 8.00 2.20
StdDev #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O!
Count 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Table 5.6 - Surface Water Results - Evaporation Dam 3 South (WM202)
Statistics Field Information Analytical Information
EPL ’ ) - Dissovled Nitrogen | Biochemical ; Total Dissolved | Total Organic|  Total
11436 Date Site Code Time Sampler pH | Conductivity [ Temperature SsE Redox Flow Laboratory Sample Code () Doex:‘:_;;r; Conductivity pH Solids Carbon Potassium
AM/PM Initials pH pS/cm °C ma/L mv ma/L ma/L uSlcm pH ma/L ma/L ma/L
22/09/2014 WM202 9:20am 1B 28 8140 15 10.53 217.9 water green with algae CA1402913-003 76.8 5 8510 278 11300 11 7.7
8/12/2014 WM202 11:05am B 3.15 7920 21.7 7.03 203.4 browny green sample CA1403980-003 725 2 8220 2.96 10800 5 13.1
15/05/2015 WM202 13:45 JE 3.8 6648.4 13.18 10.27 Water clear CA1501852-001 72.7 4 8620 2.87 11600 7 20.3
18/06/2015 WM202 13:15 JE 29 6256.2 10.38 10.12 clear, DO sat=102% CA1502402-003 717 3 8200 3.01 11000 6 17.2
2013/14 Minimum 2.80 6256.20 10.38 7.03 203.40 71.70 2.00 8200.00 278 10800.00 5.00 7.70
Maximum 3.80 8140.00 21.70 10.53 217.90 76.80 5.00 8620.00 3.01 11600.00 11.00 20.30
Average 3.16 7241.15 15.07 9.49 210.65 73.43 3.50 8387.50 291 11175.00 7.25 14.58
StdDev 0.45 929.20 4.81 1.65 10.25 229 1.29 209.98 0.10 350.00 2.63 5.45
Count 4.00 4.00 4.00 4.00 2.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Table 5.7 - Surface Water Results - Evaporation Dam 3 North (WM203)
Statistics |Field Information Analytical Information
EPL 3 3 oy Dissovled Nitrogen Blocelice " Total Dissolved | Total Organic Total
11436 Date Site Code Time Sampler pH Conductivity | Temperature Oxygen Redox Flow Laboratory Sample Code (ammornia) E()):ég;r; Conductivity pH Solids Gt R
AM/PM Initials pH pS/cm °C ma/L mV. ma/L ma/L uSlcm pH ma/L ma/L ma/L
22/09/2014 WM203 9:40am B 4.15 20720 15 9.35 142.1 water clear, green tinge CA1402913-004 771 2 22100 5.8 22100 8 736
8/12/2014 WM203 11:15am 1B 4.46 22800 21.6 3.5 124.6 brown/purple CA1403980-004 854 6 23900 6.94 20600 400 1100
22/05/2015 WM203 14:15pm JE+Rbe 8.23 20294 12.3 7.37 CA1501936-001 936 2 27800 7.38 22000 982 1420
18/06/2015 WM203 13:35 JE 8.33 19376 9.67 7.74 leachate, brown, constant rain CA1502402-004 860 5 25900 7.44 19500 842 1270
2013/14 Minimum 4.15 19376.00 9.67 3.50 124.60 771.00 2.00 22100.00 5.80 19500.00 8.00 736.00
Maximum 8.33 22800.00 21.60 9.35 142.10 936.00 6.00 27800.00 7.44 22100.00 982.00 1420.00
Average 6.29 20797.50 14.64 6.99 133.35 855.25 3.75 24925.00 6.89 21050.00 558.00 1131.50
StdDev 2.30 1448.01 5.12 248 12.37 67.44 2.06 2466.27 0.76 1239.62 442.68 294.29
Count 4.00 4.00 4.00 4.00 2.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Table 5.8 - Surface Water Results - Pond 3
Statistics |Field Information Analytical Information
EPL 3 3 oy Dissovled Nitrogen Blocielices " Total Dissolved | Total Organic Total
11436 Date Site Code Time Sampler pH Conductivity | Temperature Oxygen Redox Flow Laboratory Sample Code (ammonia) E()):ég;r; Conductivity pH Solids Gt e
AM/PM Initials pH pS/cm °C ma/L mV. water, siltry brown, stinks ma/L ma/L uSlcm pH ma/L ma/L ma/L
22/09/2014| Pond3 | 10:00am 8 2.82 3310 16.8 9.93 218.4 CA1402913-005| 196 4 3450 277 3830 8 3.4
9/12/2014| Pond 3 12:40 B 7 water clear, no turbidity CA1404012-005| 123 3 2470 3.02 2610 10
1/05/2015| Pond 3 1:45pm | JE/Rbe | 4.08 3152 16.85 8.65 turbid, flowing after 12 hrs rain, DO sat=9; CA1501637-001 14.7 2 3770 321 4350 6 41
17/06/2015| Pond 3 14:40 JE 3.63 9955 11.43 9.64 drillers operating on ramp leading to pond CA1502375-002 6.7 2 1330 3.56 1090 2 18
5/08/2015| Pond 3 13:45 JE 5.86 1932 9.88 9.99 CA1503140-001 6
2013/14 Minimum 2.82 995.50 11.43 7.00 218.40 6.70 2.00 1330.00 277 1090.00 2.00 1.80
Maximum 4.08 3310.00 16.85 9.93 218.40 19.60 4.00 3770.00 3.56 4350.00 10.00 4.10
Average 351 2485.83 15.03 8.81 218.40 13.33 275 2755.00 3.14 2970.00 6.50 3.10
StdDev 0.64 1293.08 3.11 1.32 #DIV/O! 5.36 0.96 1099.26 0.33 1450.06 3.42 1.18
Count 3.00 3.00 3.00 4.00 1.00 4.00 4.00 4.00 4.00 4.00 4.00 3.00
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Table 6.1 - Leachate Results - Leachate Dam

Field Information Analytical
information
Organo- | Organo- Polycyclic Total Total | Total
site Laboratory Alkalinity (as | Nitrogen Chromium TPH C10- | TPH C15- [ TPH C20- Ethyl Total Total | Total | Total | Total | Total | Total | Total | Total Total Total Total | Total )
Date Coge | Tme [Sampler| pH | Cond. | Temp | ORP | DO | GLEON | icarbonate | Carbonate | MG | NUO9SD | crioride | ST | Conducivty |  Fluoride | Nirate | i | chiorine | phosphate Aomatic | TPHCECo | Tl Con | ese | Benzene | Toluene | oY | Xylene | pH | Suphate | Suspended | Dissolved | Organic | Total Phosphorous |, TR | Total Arseric | et el | (TOR o | TOR | TR | e | Maeary | TotalPhenois | o | o | Total zine
pesticides | _pesticides Solids | Solids | Carbon
Awem | intiats | pH [usiem| °c | mv | mat malL mall mall mot | mot | mat | usiem mall mot | mot | uen uorL waL uorL uorL wot | wor | owon | wen | won | uon oM | mot | mar mot | mon malL marL marL mot | mot | mow | mon | mor | mon | mon | man malL mall malL mot | mot | mon
amozzo1s | 1o | 1028 | 1H | 704 |30700| 175 | 256 | 023 | 820336 6390 01 6390 1000 | 3s00 | 0024 | 31000 2 16 | o001 | 00001 2 0001 1100 37000 | 20000 | 3000 | 40 48 40 100 76 | so00 | 2000 | 26000 | 10400 5 12 018 005 | 016 | 730 | o035 | ose | oss | oos | 1100 082 | 00003 24 2100 | 3100 | 60
so0z2002 | o | 1037 | 1 | 78 |a4a00| 168 | o | 010| ssaser 9710 01 9710 1800 | sa00 | 01 35000 026 60 | 02 25 25 10 190 348000 | 21200 | 50 1 5 2 2 70 | s100 | as00 | s1000 | 13000 5 17 0188 0067 | 0055 | 660 | o041 | o1s | oz | o017 | 1400 001 | 00012 157 2000 | aa00 | 52
220052013 | 10 | 2300m | cc | 88 |23000 wA | wA | na 940239 5170 2230 7400 270 | a700 | o1 23000 9 5 1 88 | 1600 | 2400 18000 | 2000 2 01 o011 0016 | 0.000a | 36 062 01 019 | 00069 | 800 025 | o001 <005 2000 | 3000 | 079
200052013 | 10 |o0s:00am| cc | wa | wa | na | wa | wm 941057 2 2 05 20 1360 | 4420 | 630 1 2 2 2
200052014 | 10 | 12:000m | cc | 75 |27100] 16 3 |cala01648001| 653 01 653 690 | 3550 | 01 24400 78 70 | 1660 2 2 1 100 3300 | ear0 | s10 5 5 5 5 700 | o010 848 13400 | 1500 203 23 0.268 0140 | 00107 | 266 | o055 | 0102 | 0267 | ooser | o3sp 096 0.001 051 1610 | 2010 | 356
220052015 | 10 | 12:000m | sE | 930 |10807] 125 6.3 | cals01087.001| 5510 834 6340 1780 | 3450 2 26900 51 580 | 887 2 2 1 40 1100 | 2030 | 130 1 2 2 2 847 | 738 491 12300 | 2410 116 354 0212 0182 | 0183 | 701 | os26 | o016 | 157 | oosse | 161 318 | 00009 03 1310 | 2400 | 331
Table 6.2 - Leachate Results - Leachate Recirculation System
Field Information
Chemical Organo- | Polycyclic Total | Total Total
Date Csne Time |Sampler| pH | Cond.| Temp | ORP | DO Laboratory | g onate | Carbonate | AKeINY (@s | Nitrogen |50 o B chirige | CNOMUM | conductivity | Fluoride | Nitrate | Niite | Or9ano-chlorine | o ihate | Aromatic | TPH Ce-co | TPH C10- | TPH C15-| TPH C29- 1 g oo | Toiyene | . EM Xylene | pH | Sulphate | Suspended | Dissolved | Niate * Nitrte b lo ot & CE || e izl 1G] ! Aol Total | roraliron | Total Lead | Total Magnesium | ,,_TO%! el || WEE) || e
ode Sample Code €aC03) | (ammonia) | Y9 (Hex) pesticides. D i cia | ce8 | c3 Benzene Shertaed | Dissoed | (osised nitrogen) | 29" | phosphorous | Aluminium | Arsenic | Barium | Cadmium | Calcium | Chromium | Cobalt | Copper Manganese | Mercury| Phenols | Sodium
avem | initials | pH |usiem| ¢ | mv | man malL mall mall mot | mot | man mall usiem | mot | mon | mon uol ualL uolL uorL wort | won | owon | won | owon | won | wan ot marL mot | mon moll maiL malL mot | mon | mow | mon | mon | mon | mon | mon malL moil moil mot | mot | mot | mon
025 37
170g2011 | LR | ose TH | 760 | 30800 284 | 362 025 |  sossr 16900 01 16900 3700 | 11100 | 3400 005 37000 15 | ose | oor 0.0001 0001 2 550 | 13000 | 42000 | 4100 | 40 49 40 80 8 130 720 | 16000 5900 23 35 020 | o4 | oo6 | 310 29 04 046 140 930 00002 | oss | 11400
0.063 1
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Total Zinc

mall




Table 7.1 - Gr Results - MB 1
Statistics | Field information TAnalviical information T I I T
e e |stwcome| e | samwer| st |consemty |rompmanne| DSmobes | Sttt |t wateova| taboraory sarie [secrton| oo [ avainty o woogen | gy [contuiv] oissoven | cissone [ omsoved [ oissovet |y | cpomme | onmciteg | Crromtm | oissoed | oissowea | issoved | oissovea | dssaved | issowes | 2599 | issovea | dissoves | e | ome | e | o | onwonosprte | poyeycic romc | 1enco- | ercio- [ eicis: [ 191629- | e | rouene | E | gene | To0 | Towoome | Tom | o comam
1143 = | e | Skt Cote e Caco3) | (ammonis) y cum | Mognesu | Poassiom | Soaum ssohed | 00" | Mumniam | Asenc | Cagmiam | Covak | coper | toea | Mamenes | Yy | > T o=l Sesicoes Tywocatbons | | c3 | cia | ez | cas Benzane | 9™ | preros | caon | sarkm
P o e c Y o e ot £ o . e e F=T 0 | ol 0 . . . = e FTH TN TN =TN PTH ~ TH N = = e
T or |10 a0 |35 7y o T o ) ) s 00| 0 o0an 0008 | 0000 0705
Zosam | To 56 ry 73 o £ o w2 6a G 00000 003 | o00as s
051 0300 2 T1991 | sil EY ) r o £ o I 62 s o o0 | 000 {00027 | 0003 | 0005 | 0000 | oo0as [ @060 b1 |03 o o | oom | o0 T £ ) T Ty D 7 5 > s Ty [T
108 124 e 1200 | ja s Fo) o £ o 77 63 i) 000 T 000ar 000s | oo0ie 0606
200415 Wi 566 [Ty 3 o 213 01 =g o1 52 52 e 7 001 0005 0001 000122 00003 0005 00004 000  GOGOI 0143 03 02 oo 0002 002 T £ £ 10 £ T z 2 z 005 0 00ei o014
Maimum 785 1454 52 4 01 365 01 23 65 511 732 oo 0005 0001 00106 00003 0034 0003 00044 00001 14 03 02 oo 0002 0002 1 2 50 100 50 1 2 2 2 005 4 00849 0014
Average 6775 1502 16225 46i2s 16633 204575 615 o1 3615 01 145 115 1275 705 6125 £ 72 a6 s oo 0009 0001 00D 00003 00l 000205 00044 00001 063125 03 02 oo 02 002 1 20 50 100 50 1 2 2 2 005 4 o8 0w
Stioey 0854731627 12376312 2730061 076623764 2550692716  13BIOGEI2 1361986302 251661 0 251661148 0 14847420 3095696 689574196 3022692 0670199 3075750085 0042426 2014944 49916597  SONOL  4DIVIOI o 004165 ADVIOI 00134412 0004337 4DIVOI  #DNVOI 056347  AONOI  AONOI  DNIOI  4DIVAN “oor oo DIV ADIVIOI  4DIVDI  ADIVIO DI #DNVI  4DIVIOl  #DVOI  ADIVIOI  #DNIDI  #DIVIO  DIIOL
ot B 4 @ 4 3 4 4 0 4 B 4 0 4 4 0 B 4 B 4 4 i 1 4 4 by 0 4 1 by 4 by by by by 1 1 1 by 1 by 1 by 1 fy 1 1 fy 1
Table 7.2 - Gr Results - MB 2
Statistics | Field Information Analytical Information
Oadation- Total Dissoved Organo
u e| Tme | samper scucty | remperaure|  DSOVE o | epivio water | R water ever| Le0rory Sample | Bicatbon| o | Akl (as | Nivogen sge |Concivt| Dissoed | Dissoved | Dissoved | Dissoed o | 0y | crromum | Dissowed | Dissowed | Dissove| Dissowed | Dissoved | Dissowed | DSSNed | issoven | Dissoved | e e e | S| organophosprate | Poycycic aromatc | TPHCE- | THCIO- [ TeHCs: | TPHG2e- | oo L eyt eve | Tow | Towomane | Tow | oo
sz GRRNMSERE e || o1 |comeny|Torpmnnae| TS | Reeton | osphs e | wateLevl| 0L L e N e e A B ) e s S e B e e e e s e e e R e e e B I ocarors | ca | cia | can | caa | sermne | Tobene | gil | xene | g | ™Cuon | o | Tow o
= e | nials i ysicm < myL m n mAL mo | wo | me o moL | wsem mgL m | mor g o | oo | me o o m | mo | wo | e | wer [ e | ome | e [ m m m m mgL o v | | e [ [ e [ [ | e [ e mgL mgL mgL
Zai0orz00a e T T7a7|caameizom] e | ot o ot Ty a0 Ty ot 2 g ad | amin | e ona | oot S0 | oo oo
22 317 77859]caranamiom] o> | o 0 o Ro7 a7en G Emy T 257 e | anin | 7oen ona {00 0 005 [ “noan> o e
Zo0uz015] 2] 330 776.48]carcment-ona oo | o 200 o e e ey oy o oy & [ 0m | 71en fm o7 | nom | noea | aoie | non | noaw | nem [TamAT] nie [ ax T fTm s o T ) [ T Y T 5 5 5 e 7 o a0
26i062015Twe2[ 1085 330 T78.47]caremsanon om | ot om0 o . T ) 70 o ) e | asen | 7ian hom | “noar 0004 | noan oo
W Wi 566 w2z B2 e 22 00 7maT ™ o1 2 o1 ) 50 o1 w1 ) = em w70 [ To 000 0021 000l 000i 0000z 00578 00001 0076 03 [T [T 000z o002 T ™ E) 0 E) T 7 z z 005 E [ 002
Maimum 2 5350 62 2 En 877 2 01 202 01 0 6860 si0 o0 18 263 Gas  ase0 7260 oo oo 0004 007 o006 00D o0s7s o001 0193 03 s oo 0002 o002 1 20 50 100 50 1 2 2 2 005 3 002 0002
verage 6247 6iss 156225 o275 513 2257 778,502 w675 01 01 w625 a0 sias w e 2505 666 dou ;25 oo 024 00035 0026975 000 00625 0000225 00578 0001 ol 03 005 oo o0z 0002 1 20 50 100 50 1 2 2 2 005 3 002 002
Stipoy 0729902962 47606093 0663 0903230314 2969B4BAL  0.150050653 0150850653 asel6 0 4S9eSS7L O Sa9S29llsT 0763070 1922670752  GLGGSTG6 0092960 3872036 0233666 013225 62200083 4OVl ADIVDl  O000STT3S 0001996 #DIVOI 000616 000005  ADIVIDl  #DIVIOl 0055275  ADNVIOL  ADNVIOL 4D #DIVO! +oio! soor JONOI  ADVIOL DD ADIVOL DIV DOl ADND DIVl ADVDI  ADNDL DO 4DV
Comt 0 @ @ 4 2 4 4 @ a @ a @ 4 @ @ @ 4 @ 0 4 by 1 4 4 by 4 a 1 by 4 by by by by 1 1 1 by 1 by 1 by p b p p b p
Table 7.3 - Groundwater Results - MB 3
Statistics | Field Information Aniviical Information
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