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1.0 Introduction

1.1 Background

The Mt Owen Complex is located in the Hunter coal fields of New South Wales,
approximately 25 kilometres north-west of Singleton (refer to Figures 1.1 and 1.2). The
Complex is owned and managed by Xstrata Mt Owen (XMO) which is a wholly owned
subsidiary business unit of Xstrata Coal Australia Pty Ltd (Xstrata). The Mt Owen
Complex currently consists of three adjacent open-cut coal mines; Mt Owen, Ravensworth
East and Glendell Mines. Mt Owen Mine is operated by Thiess Pty Ltd (Thiess) under a
contract agreement with XMO. The Glendell mine is owned and operated by XMO and
comprises the Barrett Pit and West Pit (Ravensworth East Mine).

Following the acquisition of Glendell Mine in 2003, Xstrata has explored synergies
between the three adjacent mining operations: Mt Owen; Ravensworth East; and Glendell.
Approval was granted in 2004 for the extension to open cut mining operations at Mt Owen
and integration of the proposed Glendell Mine into the Mt Owen Complex (DA 14-1-2004).
Development consent for the Ravensworth East Mine (DA 52-03-99) was granted in 2000.
In 2007 XMO sought a modification to the Glendell Mine development consent
(DA 80/952) to enable the implementation of a revised conceptual mining plan while
maintaining the synergies with the approved Mt Owen Complex. The modification to the
Glendell Mine operations was granted by the Minister for Planning on 25 February 2008.
Apart from the initial preparation works there has been no mining undertaken at Glendell
Mine to date however mining is expected to commence in mid 2008.

The 2004 Mt Owen Mine development consent effectively enables the integration of the

Ravensworth East and Glendell mining operations into the Mt Owen Complex through the

shared use of coal transportation and coal processing infrastructure, and tailings
management systems. A modification to the Ravensworth East Mine development
consent in 2005 provided for the integration
the Mt Owen Complex.

The Mt Owen, Ravensworth East and Glendell Development Consents set out a range of
specific requirements relating to environmental monitoring. Monitoring requirements are
summarised in this Environmental Monitoring Program. Details of specific monitoring
programs are contained in the Mt Owen Complex Noise Monitoring Program, Blast
Management Plan, Air Quality Monitoring Program, Water Management Plan, Flora and
Fauna Management Plan and Landscape Management Plan.

1.2 Purpose and Scope

The purpose of this Environmental Monitoring Program is to consolidate the
environmental monitoring requirements for noise, blasting, air quality, surface and
groundwater and flora and fauna relating to the Mt Owen Complex into a single document.

The Program forms part of the Mt Owen Complex Environmental Management Systems
(EMS®&). It should be read in conjunction with the Mt Owen Complex Noise Monitoring
Program, Blast Management Plan, Air Quality Monitoring Program, Water Management
Plan, Flora and Fauna Management Plan and Landscape Management Plan. These Plans
and Programs provide further details of roles and responsibilities, statutory requirements,
monitoring criteria, interpretation and assessment of monitoring data, reporting and
corrective actions.
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The specific requirements for the Environmental Monitoring Program from DA 14-1-2004,
DA 52-03-99 and DA 80/952 are outlined in Table 1.1.

Table 1.1 7 Checklist of Requirements for Environmental Monitoring Program

Ravensworth | Glendell Development Condition Detail Section of
East & Mt Consent

Owen
Development
Consent
Condition

Plan

Schedule 6, Schedule 5, Condition 2 The Applicant shall prepare an All

Condition 3

Environmental Monitoring
Program for the development to
the satisfaction of the Director-
General. This program must
consolidate the various monitoring
requirements in this consent into
a single document.

Schedule 6, Schedule 5, Condition 8 Within three months of the Section 7

Condition 4

completion of the Independent
Environmental Audit (see
condition 6 below), the Applicant
shall review, and if necessary
revise, the Environmental
Monitoring Program to the
satisfaction of the Director-
General.

2.0 Definitions

NOISE

Daytime

In relation to noise criteria is the period 7 am to 6 pm Monday to
Saturday & 8 am to 6 pm Sundays and public holidays.

Decibel dB(A)

A decibel scale, weighted so that it takes into account the frequency
response of the normal human ear.

Evening In relation to noise criteria is the period 6 pm t010 pm.

Laeq The average noise level, measured in dB(A), during a measurement
period.

La1 The noise level, measured in dB(A), which is exceeded for 1 per cent
of the measurement period.

La1o The noise level, measured in dB(A), which is exceeded for 10 per cent
of the time, which is approximately the average of the maximum noise
levels.

Night In relation to noise criteria is the period 10 pm to 7 am Monday to

Saturday & 10 pm to 8 am Sundays and public holidays.

BLASTING

Airblast/ Overpressure

An airborne shock wave resulting from detonation of explosives. An
airblast may be caused by overburden movement or the release of
expanding gas into the air.

Blasting

Any activity involving the use of explosives for the purpose of
producing an explosion to fragment rock for mining.

Ground vibration

A movement of the ground caused by the blast wave emanating from
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the blast.

Particle Velocity

A measure of ground vibration. Particle velocity describes the velocity
at which a particle of ground vibrates when excited by a seismic wave.

AIR QUALITY

Dust Deposition

Dust particles that settle out from the air - measured in grams per
square metre per unit time (g/m*ftime)

HVAS High Volume Air Sampler
PM10 Particulate matter less than 10 micrometers (um)in size
TSP Total Suspended Particulates (pg/ms). The nominal size of this fraction
has particles with a diameter of up to 50 micrometers (um)
pg/m3 Micrograms per cubic meter
WATER
Alluvium Sediment deposited by a flowing stream, e.g., clay, silt, sand, etc.
Aquifer A water-bearing rock formation.
Catchment The area from which a river or stream receives its water.
Effluent The liguid waste of sewage and industrial processes.

Electrical Conductivity (EC)

The measure of electrical conduction through water or a soil-water
suspension generally measured in millisiemens per centimetre or
microsiemens per centimetre. An approximate measure of soil or
water salinity.

Groundwater Sub-surface water which is within the saturated zone and can supply
wells and springs. The upper surface of this saturated zone is called
the water table.

Hydrology Science that relates to the properties, distribution and circulation of the

eart hdéds water.

Megalitre (ML)

One million litres.

Peak Discharge

Maximum discharge down a stream following a storm event.

pH

Scale used to express acidity and alkalinity. Values range from 0-14
with seven representing neutrality. Numbers from seven to zero
represent increasing acidity whilst seven to fourteen represent
increasing alkalinity.

Piezometer

A small diameter bore lined with a slotted tube used for determining the
standing water level of groundwaters.

Salinity

A measure of salinity expressed in milligrams per litre (mg/L).

Sedimentation

Deposition or settling of materials by means of water, ice or wind
action.

Sedimentation Dam

A dam built to retard dirty runoff to allow sediment to settle out before
allowing clean water discharge.

Sewage

Waste matter discharged to a sewer.

Tailings

Fine residual waste material separated in the coal preparation process.

Total Dissolved Solids (TDS)

A measure of the concentration of dissolved solids in water.

Total Suspended Solids
(TSS)

A measure of the total amount of un-dissolved matter in a volume of
water usually expressed in milligrams per litre (mg/L).
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3.0 Statutory Requirements

3.1.1 Environmental Protection Licence

Environmental Protection Licences (EPL) are administered by the Office of Environment
and Heritage (OEH). Licences set out criteria and conditions relating to noise, blasting,
air quality and water quality monitoring and reporting.

Thiess holds EPL No. 4460 for Mt Owen Mine. XMO holds EPL No. 12840 for the
Glendell Mine and EPL 10860 for Ravensworth East. Details of relevant Licence
conditions are contained in the Mt Owen Complex Noise Monitoring Program, Blast
Management Plan, Air Quality Monitoring Program and Water Management Plan.

3.1.2 Development Consent

The Mt Owen, Ravensworth East and Glendell development consents set out a number of
additional specific requirements relating to environmental monitoring and a process to be
followed in the event that there is an exceedence of criteria, where relevant.

Details of relevant Consent conditions are contained in the Mt Owen Complex Noise
Monitoring Program, Blast Management Plan, Air Quality Monitoring Program, Water

Management Plan, Flora and Fauna Management Plan and Landscape Management
Plan.

4.0 Objectives

The obijectives of this Environmental Monitoring Program are to:
1 summarise the environmental monitoring requirements for the Mt Owen Complex; and

1 outline the environmental monitoring schedule for the Mt Owen Complex.

5.0 Roles and Responsibilities

Specific responsibilities under the Environmental Monitoring Program are as follows:
Operations Manager

1 ensure that adequate resources are available to implement the requirements of this
Program; and

1 ensure that the program is relevant to current operations.
Environment and Community Manager
1 oversee the implementation of the Environmental Monitoring Program;

1 coordinate environmental monitoring in accordance with this Program;
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{1 notify regulatory authorities and affected landowners of any exceedance and
undertake associated reporting; and

f coordinate periodic reviews of this Program.
Environment and Community Coordinator
{1 coordinate environmental monitoring in accordance with this Program;

f develop and maintain a protocol for evaluating compliance with relevant criteria
contained in this Program;

{1 coordinate investigations of exceedances or complaints and implementation of any
relevant mitigation and controls; and

1 assist and jointly coordinate periodic reviews of this Program.
Mining Supervisor

1 respond to potential exceedances of relevant criteria as identified by environmental
monitoring;

1 review operations in response to alerts and modify operations as appropriate;
1 report to Environment and Community Coordinator on response to alerts; and

{ assist the Environment and Community Coordinator with investigations into
exceedances, incidents or complaints.

Other Employees and Contractors

All employees and contractors are required to comply with the requirements of this
Program.

6.0 Environmental Monitoring Schedule

6.1 Monitoring Schedule

Monitoring is undertaken in accordance with EPL and Development Consent Conditions,
which specify required methods of sampling, analysis and frequency of monitoring. A
monitoring schedule for the following aspects is provided in Appendix 1.

1 Noise;
1 Air Quality;
1 Blasting;

1 Surface Water;
1 Ground Water; and

1 Flora and Fauna.
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The monitoring schedule provides details of responsibility, monitoring locations,
monitoring methods, frequency, reporting and relevant guidelines. Plans showing
monitoring locations are provided in Appendices 3-7.

The flora and fauna monitoring schedule and details of monitoring locations are presented
separately in Appendix 2. This schedule forms part of the existing Mt Owen Mine Flora
and Fauna Management Plan.

6.2 Reporting

Environmental monitoring result summaries, compliance with Consent and Licence
conditions and any required modifications to the environmental monitoring programs will
be reported in the Annual Environmental Management Report (AEMR) and EPL Annual
Returns to the OEH. Summaries will also be made available to the public via the Mt Owen
Complex Website. These results are to be updated at least every two months in
accordance with Schedule 6, Condition 11 of the Mt Owen and Ravensworth East
Consents and at least every three months, in accordance with Schedule 5, Condition 11 of
the Glendell Consent.

Noise, blasting and air quality monitoring result summaries will be presented at Mt Owen
Complex Community Consultative Committee (CCC) meetings.

In the event of a demonstrated non-compliance, relevant regulatory agencies, and where
necessary, affected land owners will be informed in accordance with Consent and Licence
Conditions. Further details are provided in the Mt Owen Complex Noise Monitoring
Program, Blast Management Plan, Air Quality Monitoring Program and Water
Management Plan.

7.0 Auditing and Review

The Environmental Monitoring Program is to be reviewed at least every three years or as
otherwise directed by the Director-General of Department of Planning & Industry (DoPl).
The review process is to reflect changes in environmental legislation and guidelines, and
changes in technology or operational procedures.

In accordance with the Development Consents of Mt Owen, Ravensworth East and
Glendell every three years XMO will commission an Independent Environmental Audit to
the satisfaction of DoPl. The Audit will include an assessment of the adequacy of the
Environmental Monitoring Program. Where necessary following the audit, the Program
will be updated and action taken to improve performance and management practices.

The original Environmental Monitoring Program required under the Mt Owen and
Ravensworth East development consents was submitted in June 2005. The first review of
the Environmental Monitoring Program has coincided with the modification of the program
to include the requirements of the Glendell development consent and following the
independent audit conducted in December 2007. The most recent review was undertaken
in November 2011.
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APPENDIX 1
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APPENDIX 1 - Mt Owen Complex Environmental Monitoring Schedule

Parameter

Location

Limits/Guidelines

| Frequency

| Method

Reporting Procedure

NOISE

I—Aeq (15 minute)

Monitoring units are positioned in
residential areas based on EIS/EA
modelling.

A location Plan is provided in
Appendix 3.

Noise Impact Assessment Criteria (dBA):
29 - Nagle and Partridge i 37 (day, evening,
night)

55 - Bodiam i 37 (day, evening, night)

40 - Holmes 1 36 (day, evening, night)

53 - Cullinani 36 (day, evening, night)

54 - Reidi 36 (day, evening, night)

93 - Scotti 36 (day, evening, night)

90 1 Wilsoni 36 (day, evening, night)

All other privately owned land i 35dBA (day,
evening, night)

Camberwell Village A

301 Ninnessi 42 (day, evening, night)
331 Peachey i 41 (day, evening, night)
37ci Richardsi 42 (day, evening, night)
531 Yatesi 42 (day, evening, night)
117 Chisholm i 41 (day, evening, night)
22bi Turneri 41 (day, evening, night)
351 Pughi 41 (day, evening, night)

Other privately-owned land in Camberwell
Village AT 40 (day, evening, night)

Camberwell Village B

207 Foord 1 42 (day, evening, night)
2la & 21b 7 Merchanti 42(day, evening,
night)

381 Robertoni 42 (day, evening, night)

Continuous

Continuous monitoring
with logger and
supplementary attended
monitoring.

- AEMR

- EPL Annual Return
- Mt Owen Website

- CCC Meetings
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Parameter

Location Limits/Guidelines

Frequency

Method

Reporting Procedure

47 & 507 Vollebregt & Clarke 1 42 (day,
evening, night)

61 Bennett1 40 (day, evening, night)
2471 Lopes i 40 (day, evening, night)
47 Standing i 39 (day, evening, night)
407 Smilesi 39 (day, evening, night)
3271 Greeni 38 (day, evening, night)
447 Stapleton i 38 (day, evening, night)

Other privately-owned land in Camberwell
Village B 1 37 (day, evening, night)

Camberwell Village C
271 Mclnerney i 40 (day, evening, night)
3171 Olofsson 1 38 (day, evening, night)

Other privately-owned land in Camberwell
Village C i 35 (day, evening, night)

Other Privately-owned Land

37a & 37b 1 Richardsi 38 (day, evening,
night)

831 Westcotti 38 (day, evening, night)
1107 Halli 38 (day, evening, night)

341 Poultoni 37 (day, evening, night)

87 1 Fairfull i 37 (day, evening, night)

91 Burgessi 36 (day, evening, night)
181 Hall i 36 (day, evening, night)

45 & 467 Tisdell i 36 (day, evening, night)

All other privately-owned land i 35(day,
evening, night)

Camberwell Hall and St Clements Church -
40(day, evening, night)
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Parameter

Location

Limits/Guidelines

Frequency

Method

Reporting Procedure

Additional Noise Mitigation Criteria (Mt
Owen Mine)

Upon receiving a written request from:

A landowner of the land listed in Table 1
(excluding 91 7 Lancaster); or

A landowner of the land numbered 29 (Nagle
and Partridge) and 55 (Bodiam) in the EIS; or

The owner of any residence where subsequent
noise monitoring shows the noise generated by
the development is greater than or equal to,
LAeq (15 minute) 37 dB (A)., the applicant
shall implement additional noise mitigation
measures in the form of double glazing,
insulation, and/or air conditioning at any
residence on the land in consultation with the
landowner.

Additional Noise Mitigation Measures
(Glendell Mine)

Upon receiving a written request from:

A landowner of the land listed in Table 1
(unless the landowner has requested
acquisition); or

A landowner of the land listed in Table 4
(except where a negotiated noise agreement is
in place),

The owner of any residence where subsequent
noise monitoring shows the noise generated by
the development is greater than, or equal to,
the criteria in Table 5 (except where a
negotiated noise agreement is in place),
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Parameter

Location

Limits/Guidelines

Frequency

Method

Reporting Procedure

The Applicant shall implement additional noise
mitigation measures such as double glazing,
insulation and/or air conditioning at any
residence on the land in consultation with the
landowner.

Land Acquisition Criteria (dBA) (Glendell
Mine):

Camberwell Village AT 45
Camberwell Village BT 42
Camberwell Village C i 40

All other privately-owned land, excluding the
land listed above i 40 (day, evening, night)

Land Acquisition Criteria (Mt Owen and
Ravensworth East Mines)

40dBA (day, evening, night) EIS/EA
Predictions (dBA):

Various limits depending on meteorological
scenarios (refer to Noise Monitoring Program)

I—Al(l minute)

Monitoring units are positioned in
residential areas based on EIS/EA
modelling.

A location Plan is provided in
Appendix 3.

Noise Impact Assessment Criteria (dBA):
All privately owned land i 45dBA (night)

Continuous

Continuous monitoring
with logger and
supplementary attended
monitoring.

- AEMR

- EPL Annual Return
- Mt Owen Website

- CCC Meetings
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Parameter Location Limits/Guidelines Frequency Method Reporting Procedure
Laeq (11 hour) Monitoring units are positioned in Cumulative Noise Amenity Criteria (dBA) Continuous Continuous monitoring - AEMR
(Day) residential areas based on EIS/EA | (Mt Owen, Ravensworth East and Glendell with logger and - Mt Owen Website
modelling. Mines): supplementary attended .
L - CCC Meetings
50dBA (day) monitoring. g
A location Plan is provided in
Appendix 3. Cumulative Noise Land Acquisition Criteria
(dBA) (Mt Owen, Ravensworth East and
Glendell Mines):
53dBA (day)
Laeq (4 hour) Monitoring units are positioned in Cumulative Noise Amenity Criteria (dBA) Continuous Continuous monitoring - AEMR
(Evening) residential areas based on EIS/EA | (Mt Owen, Ravensworth East and Glendell with logger and - Mt Owen Website
modelling. Mines): ' supp_lementary attended - CCC Meetings
45dBA (evening) monitoring.
A location Plan is provided in
Appendix 3. Cumulative Noise Land Acquisition Criteria
(dBA) (Mt Owen, Ravensworth East and
Glendell Mines):
48dBA (evening)
L Aeq (9 houn) Monitoring units are positioned in Cumulative Noise Amenity Criteria (dBA) Continuous Continuous monitoring - AEMR
(Night) residential areas based on EIS/EA | (Mt Owen, Ravensworth East and Glendell with logger and - Mt Owen Website
modelling. Mines): supplementary attended ,
L - CCC Meetings
40dBA (night) monitoring. 9
A location Plan is provided in
Appendix 3. Cumulative Noise Land Acquisition Criteria
(dBA) (Mt Owen, Ravensworth East and
Glendell Mines):
43dBA (night)
AIR QUALITY
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Parameter Location Limits/Guidelines Frequency Method Reporting Procedure
Dust At locations where dust deposition Maximum Total Deposited Dust Level : Monthly EPA approved method. - AEMR
Deposition levels are representative of the 4g/m*month (Annual Average) - EPL Annual Return
levels experienced at residential - Mit Owen Website
properties, or other sensitive ) ) ) _
receivers, resulting from the Maximum Increase in Deposited Dust Level - CCC Meetings
operation of the mine. 2 g/m2/month (Annual Average)
A location Plan is provided in
Appendix 4.
Total At locations where the level of Dust Concentration Criteria (mg/m°) 24 hour period EPA approved method - AEMR
Suspended particulate matter being sampledis | g ng/m? (annual average) every 6 days - EPL Annual Return
Particulates | representative of emissions from :
- Mt Owen Website

(TSP)

the operation of the mine taking into
account prevailing wind direction
and the location of residential
properties or other sensitive
receivers.

A location Plan is provided in
Appendix 4.

- CCC Meetings

Particulate
Matter
(PM10)

At locations where the level of
particulate matter being sampled is
representative of emissions from
the operation of the mine taking into
account prevailing wind direction
and the location of residential
properties or other sensitive
receivers.

A location Plan is provided in
Appendix 4.

Dust Concentration Long Term Criteria
(my/m®)
30 ng/m® (annual average)

Dust Concentration Short Term Criteria
(my/m°®)

150 nmy/m* (24 Hour max) i Total (Should not
be exceeded more than 4 times per year)

Dust Concentration Short Term Criteria
(mg/m®)

50 my/m® (24 Hour max) i Incremental (should
not be exceeded more than 5 times a year)

24 hour period
every 6 days

EPA approved method

- AEMR

- EPL Annual Return
- Mt Owen Website
- CCC Meetings
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Parameter Location Limits/Guidelines Frequency Method Reporting Procedure
Particulate At locations where the level of Dust Concentration Long Term Criteria Continuous EPA approved method - AEMR
Matter particulate matter being sampled is | (my/m®) - EPL Annual Return
(PM10) representative of emissions from 30 no/m? (annual average .
the operation of the mine taking into mo/m” ( ge) - Mt Owen Websﬂe
account prevailing wind direction - CCC Meetings
and the location of residential Dust Concentration Short Term Criteria
properties or other sensitive (my/m?)
receivers. 150 ng/m® (24 Hour max) i Total (Should not
be exceeded more than 4 times per year)
A location Plan is provided in
Appendix 4. Dust Concentration Short Term Criteria
(mg/m°)
50 ng/m® (24 Hour max) i Incremental (should
not be exceeded more than 5 times a year)
BLASTING
Airblast At the most affected residence or Airblast Overpressure Impact Assessment All blasts Australian Standard - AEMR
Overpressur | noise sensitive location that is not Criteria (dB (Lin Peak)) - EPL Annual Return
e owned by the Company or subject | 115 (allowable exceedance of 5% of blasts - Mt Owen Website

of a private agreement between the
owner of the residence or noise
sensitive location and the Company
as to an alternative overpressure
level.

over 12 month period)
120 (no allowable exceedances at any time)

Airblast Overpressure Criteria Ravensworth
Homestead (dB (Lin Peak))

All Ravensworth

- CCC Meetings

] East blasts
A location Plan is provided in 126 (no allowable exceedances at any time)
Appendix 5.
Peak Particle | At the most affected residence or Ground Vibration Impact Assessment All blasts Australian Standard - AEMR
Velocity noise sensitive location that is not Criteria (mm/s) - EPL Annual Return
owned by the Company or subject | 5 (allowable exceedance of 5% of blasts over - Mt Owen Website

of a private agreement between the
owner of the residence or noise
sensitive location and the Company
as to an alternative overpressure
level.

12month period)
10 (no allowable exceedances at any time)

All Ravensworth

- CCC Meetings
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Parameter Location Limits/Guidelines Frequency Method Reporting Procedure
Ground Vibration Criteria Ravensworth East blasts
A location Plan is provided in Homestead (mm/s)
Appendix 5. 5 (no allowable exceedances at any time)
All Glendell
Ground Vibration Criteria St Clements Blasts
Church (mm/s)
5 (no allowable exceedances at any time)
All Glendell
Ground Vibration Criteria Main Northern Blasts
Railway culverts and bridges (mm/s)
25 (no allowable exceedances at any time)
All Glendell
Ground Vibration Criteria Electricity Blasts
transmission poles (mm/s)
50 (no allowable exceedances at any time)
SURFACE WATER
pH, TSS, At locations BMC1, BMC2, BMC3, Comparison with background data or historical | Monthly EPA approved method, - AEMR
TDS EC, flow | YC1, YC2, YC3, SC1, SC2, SC3, trends. (Refer to Water Management Plan) where relevant - Mt Owen Website
condition BC1, BC2, MC1, MC2, W2, W3,
W4, W5, W7, W8, W9, W10, W13,
W14,W15, ECD3, BMC4, BMC5,
SC4, BC3, BCA4.
A location Plan is provided in
Appendix 6.
pH, TSS, At location W1. Comparison with background data or historical | Monthly EPA approved method, - AEMR
TDS EC, flow trends. (Refer to Water Management Plan) where relevant - Mt Owen Website
condition, Cl, . . . .
A location Plan is provided in
N, SO4, Appendix 6
COD, Mg, PP '
Ca, TotP, O
& G.
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Parameter Location Limits/Guidelines Frequency Method Reporting Procedure
pH, TSS, At locations W6 and W11. Comparison with background data or historical | Monthly EPA approved method, - AEMR
TDS EC, flow trends. (Refer to Water Management Plan) where relevant - Mt Owen Website
condition, . : . .

A location Plan is provided in
Total P, FC, Appendix 6
BOD, Nitrate. | ~PP '
pH, TSS, At location W12, Comparison with background data or historical | Monthly EPA approved method, - AEMR
TDS EC, flow trends. (Refer to Water Management Plan) where relevant - Mt Owen Website
condition, O . . . .

A location Plan is provided in
& G and Appendix 6
Nitrate PP '
pH, TSS, ECD 2 HRSTS Discharge Criteria (pH) All Discharges HRSTS Regulations - AEMR
TDS EC, flow 6.5 O pH O 9.5 - EPL Annual Return
condition, Cl, . . : .
N. SO4, A Iocathn Plan is provided in
COD, Mg, Appendix 6. HRSTS Discharge Criteria (Total Non-
CA, TotP, O Filterable Residue)
& G, Nitrate. O 120 mg/ L

Discharge Volume (ML/day)
66 (maximum)

Stability Along transects shown on the Plan | N/A Annually Visual assessments and - AEMR
Assessment | in Appendix 7. photographic records
Transects along transects
GROUNDWATER
Alluvium NPZ1, NPZ3, NPZ4, NPZ6, NPZ7, | Comparison with background data, historical Quarterly In accordance with DoP - AEMR
aquifer water | NPZ8, NPZ9, NPZ10, NPZ11, trends and/or EIS/EA predictions. (Refer to groundwater - Mt Owen Website
level, pH and | NPZ12, NPZ13, NPZ15 and Water Management Plan) guidelines/policy
EC. NPZ16.

A location Plan is provided in

Appendix 7.
Water level, | Atlocations North Bore, GW1 and Comparison with background data, historical Quarterly In accordance with DoP - AEMR
pH, EC. GW2, GAl and GA2. trends and/or EIS/EA predictions. (Refer to groundwater - Mt Owen Website
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Parameter Location Limits/Guidelines Frequency Method Reporting Procedure
Water Management Plan) guidelines/policy

A location Plan is provided in

Appendix 7.
Water level At locations East Bore, South Bore, | Comparison with background data, historical | Quarterly In accordance with DoP | - AEMR

Bore 264 and NPZ 13. trends and/or EIS/EA predictions. (Refer to groundwater - Mt Owen Website

Water Management Plan) guidelines/policy

A location Plan is provided in

Appendix 7.
Hard rock At locations NPZ1, NPZ3, NPZ4, Comparison with background data, historical Quarterly In accordance with DoP - AEMR
aquifer water | Npze, NPZ7, NPZ8, NPZ9, NPZ10, | trends and/or EIS/EA predictions. (Refer to groundwater - Mt Owen Website
level. NPZz11, NPZ12, NPZ13, NPZ14, Water Management Plan) guidelines/policy

NPZ15 and NPZ16.

A location Plan is provided in

Appendix 7.
lonic At locations North Bore, GW1, Comparison with background data, historical Six Monthly In accordance with DoP - AEMR
speciation & | Gw2, NPZ1, NPZ3, NPZ4, NPZ6, | trends and/or EIS/EA predictions. (Refer to groundwater - Mt Owen Website
rare NPZ7, NPZ8, NPZ9, NPZ10, Water Management Plan) guidelines/policy
elements NPZ11 and NPZ12, NPZ14, NPZ15

and NPZ16,

A location Plan is provided in

Appendix 7.
Water level At locations NPZ1 and NPZ3. Comparison with background data, historical Daily in addition | In accordance with DoP - AEMR

A location Plan is provided in trends and/or EIS/EA predictions. (Refer to to quarterly groundwater - Mt Owen Website

Appendix 7. Water Management Plan) guidelines/policy
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APPENDIX 2

Mt Owen Flora & Fauna Monitoring
Schedule



Appendix 2a: Mt Owen Fauna Monitoring Schedule

Bat Monitoring Program

Fauna Group

Survey Period

January ’February March

April

May

June

July

‘ August

‘ Sept

October

Nov

Dec

Bats (including threatened Eastern Freetail Bat, Large Bent-wing Bat, Greater Broad-nosed Bat, Fishing Bat)

Harp Trapping

Echolocation Call Survey

Inspection of Boxes

No. Days per Month

5

5

Amphibians Monitoring Program

Survey Period

Fauna Group January ‘ February ‘ March | April | May | June | July ‘ August ‘ Sept October | Nov Dec
Frogs
Systematic Searches [ T | | | |
Green & Golden Bell Frog (as per frogs in General Fauna Monitoring Schedule)
Systematic Search
No. Days per Month 2 2 2 2 2 2 2
Miscellaneous Iltems
Survey Period
Activity January | February | March April May June July August Sept October | Nov Dec
Advisory Group Meeting
Annual Report H
No. Days per Month 1 1
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General Fauna (including Threatened Squirrel Glider, Spotted-tail Quoll, Masked Owl) Monitoring Program

Small Mammals

Activity January | February | March

April May June July

August

September

October

November

December

Elliott
Trapping

and Pitfall

Pitfall Trapping

Larger Mammals

Predator Scat Searches

Spotlight Searches

Squirrel Glider

Spotlight

Arboreal Trapping

Nest Box Inspection

Spotted-tail Quoll

Cage Trapping

Predator Scat / Spotlight

Large Forest Owls
(Powerful Owl, Masked Owl)

Nocturnal Census | | l

Woodland Birds

Diurnal Census ‘ | l

Reptiles and Frogs

Diurnal Searches

Pitfall Trapping, Spotlight

No. Days per Month 4
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Appendix 2b: Mt Owen Flora Monitoring Schedule

Survey Location Spring i | Autumn Data Collected
Summer
SE corridor offset Set up forest Survey Species composition
transf_er germinants in E1 Species density (species/mz)
experiment (E1) | and set up Plant density ( Iants/mz)
as a reference capping y P 5
site experiment. Weed presence (plants/m°)
SE corridor and SE | Commence Complete None at this stage

offsets

placement of a
forest soil source
for dispersal

placement of
forest soil sources
for dispersal.

Plots along
Rehabilitation
Transects 1 -3

Herb layer

All strata above
and below knee
plus additional

herb layer plots.

Species composition and change
Species density (species/mz)

Plant density (plants/m?)

Weed presence (plants/m?)

Evidence of root associations (puff balls)

Initial Mine Path
Rehabilitation
Research Corridor
(IMPRRC)

Expansion of the
number plots in
Transect 1 to form
the Corridor.
Survey all strata
above and below
knee.

Survey as above and for root associations
involved in sustainable plant nutrition
(2006) and set up experiment to introduce
those missing (2007).

Reference Plots in

All strata above

Additional herb

Species composition and change

RSF Northern and below knee layer plots Species density (Species/mz)
remnant Additional Plots in | p|ant density (plants/m?)
Northern ,
Remnant. Weed presence (plants/m®)
New Forest Planted Plots Species composition

Plant density (plants/m?)
Evidence of root associations (puff balls)

Forest East offset

Delineate areas
suitable for a plant
density
experiment that
allows native
species to
compete with
grass and weeds.

Initial species composition and density in
experimental plots.

In addition to the above, systematic and general walks will be undertaken in the northern
remnant to determine if additional species can be found and to continue to build zone
descriptions. This will include observations listed in the checklist below.
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Checklist for Systematic and General Walks

Observations Reasons

Species composition and Working towards developing zone descriptors and community maps for
vegetation structure in zones | the vegetation complex. Current focus on diversity and semi-quantitative
assessment of abundance.

Reproduction potential Flowers, fruits, seedlings for species in each stratum.

Plant health indicators Presence of puff balls, earth stars, lichens, mosses, and other organisms
involved in nutrient cycling.

Condition of foliage.

Weeds Presence and abundance of weeds and report any that need control.

General conditions Notes on erosion, sighting of less common fauna or habitat opportunities.
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APPENDIX 3

Mt Owen Complex Noise Monitoring
Location Plan
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APPENDIX 4

Mt Owen Complex Air Quality
Monitoring Location Plan
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APPENDIX 5

Mt Owen Complex Blast Monitoring
Location Plan
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APPENDIX 6

Mt Owen Complex Surface Water
Monitoring Location Plan






