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Director
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Mount Isa House

Comer Camooweal and Mary Street é

MOUNT ISA QLD 4825 Q ~
Dear Rob, ’

Environmental Protection Orde@y Annie Mine
[«]

uche Tohmatsu, Receivers and Managers for the
ne, provide this report detailing practical options for the
dams and sections of Saga and Inca Creeks to reduce
iremenis set by item 3 of the Environmental Protection Order

Parsons Brinckerhoff {(PB) on behalf of

companies associated with the Lady i
remediation of all affected on-s
sulphate concentrafions to fulfil
(EPOQ) as issued on 20th March 2

1. Introd uc@\/

PB has been enéi}kz manage the sites compliance with the EPO and verify works undertaken on-
site.

As a result of stormwalter events on the 30" January 2009 and 7" February 2008, discharges of
acidified, contaminated water from the Stormwater Ponds on the Lady Annie Mine site impacted the
Saga and Inca Creseks.

Initial sampling conducted by the Department of Environment and Resource Management (fomerly the

Environmental Prolection Agency) on 25" Feb 2009 Identified exceedances of ANZECC 2000 guidelines
for the protection of freshwater aquatic ecosystems (95% species protection level) in the following

contaminants:

s metals (Cu, Al, Co, Ni, Cr, Mn, Zn)
= conductivily

= pH {low).
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Elevated electrical conductivity (EC) was linked to an increase in sulphates, derived from lhe use of
sulphuric acid at the mine for the purpose of leaching metals from material piaced on the heap leach

pads.
2. Iitem 3 Requirements

As soon as possible, and by no later than 5.00 pm (AEST) on Thursday 9 Aprit 2009 identify practical
options for treatment of all on-stream farm dams and sections of Saga and Inca Creeks, which have

been affected by the discharge of contaminated waters from the mine sit§ in January and February

|

i nmu“

il
1
!

2009, to achieve as a minimum for sulphate either ANZECC 2000 trigger Is for the protection of
freshwater aquatic ecosystems (at the 95% level) or reference values. fions must:

* Be provided to the administering authority and a preferred re option neminated for each

area identified including the remediation standard.
* Provide a map of the areas assessed and showing any m@nalion ldentified.

Where an area has been impacted and no remedigtion I(proposed provide justification for that
proposal and identify the effect this will have o cted environmental values.

r Include & proposed schedule of remediatio

Creeks between Friday 27" Ma ursday 8™ April 2009 to collect samples which are currently
undergoing analysis at the |a

2.1 Status/Plan g/
In order to meet the requirements W B and FRC Environmental travelled along Inca and Saga

For the purpose of this doctimept, a review of electrical conductivity (EC) and preliminary sulphate levels
have been assessed, dpd &) close correlation between the two exist. Consequently, for the purpose of

this document, ECNjs abSumed to represent the highest likely concentration of sulphate, further
assessments wi undertaken as sulphate data becomes available.

Based on the figld information collected, EC ranged between the following;

*  392-4340uS in the tributary leading from the site to Sage Creek
»  2557-4B58uS in the upper reaches of Saga Creek

* 17-2641uS in lower reaches of Sage Creek

= 363-1430uS in the upper reaches of Inca Creek

= 185-848uS in lower reaches of Inca Creek

* 290 uS at the confluence of Inca Creek and the Buckley River.

From these results we can estimate that the sulphate levels are likely to exceed both the ANZECC
Guidefines for Livestock and 95% species prolection at all [ocations from the site to the middle reaches

of Inca Creek.
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A review of remedial technologies for the treatment of sulphates, particularly associate with Acid Mine
Drainage indicated the following treatment technologies as options:

1. Chemical treatment with mineral precipitation

a. Lime (Ca(OH);) and limestone (CaCOs) for the neulralization and removal of sulphate
through precipitation of gypsum (CaSO, 2H,0). This technology is typically limited by the
solubility of gypsum, which, depending on the composition and ionic strength of the
solution, range from 1500 to 2000 mg/L. This process is generally only capable of reducing
the sulphate concentrations to around 600mg/L-1500mg/L. Downfallstaf this process is the need
to treat large volumes of sludge’s and detailed monitoring also being difficult to
administer in a stream based environment. Q~

b. Barium Salts is highly insoluble and removes sulph al by precipitation. However,
barium salts are expensive, whitst also not readily a e. One other major downfall is the
residual sludge's which require thermal reduction and,di L

ges to the physiochemical properties of the
» gypsum crystalg and ettringite. This process
established in the timeframes provided.

c. SAVMIN is a process which requires extensi
waler o facilitate the precipitation of hyd
requires extensive infrastrusture and

Is a process is similar to the SAVMIN process in that it

d. Cost Effective Sulphate Removal (
to remove sulphate from water. This process generates

relies on the precipitation of étt

large volumes of metal la ugge’s which require thickening and disposal.
Limitations:
With emical treatment with mineral precipitation technologies, there are

significa itations in the application to the in-stream environment and would likely
uirey physical extraction of all water within the stream for treatment at a central

\on. These treatment technologies also require extensive design and construction
ds which exceed the limeframes pemmitted for this project.

2. Membranes

Reverse Osmosis is a process whereby feed water is pumped into a closed vessel and forced
under pressure to pass through a semipermeable membrane. This process generates a
concentrated effluent which requires treatment via other means. Maintenance requirements of
these systems are typically high and effegﬁveness‘ is limited by the sulphate and calcium

concentration.

b. Slurry Precipitation and Racycle Reverse Osmosis (SPARRO) is @ modified form of Reverse
Osmosis treatment and is effective in areas with high suiphate. Costs associated with these

treatment systemns are typically high.
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c. Electrical Dialysis Reversal is similar to other membrane technologies, however sulphate is not
effectively removed in this process

Limitations:

With all the membrane technologies, like the chemical treatment and precipitation, there are
significant limitations in the application lo the in-stream environment and would require physical
extraction of all water within the stream for treatment at a central location. These treatment
technologies also require extensive design and construction periods which exceed the timeframes

permitted for this project.
[on Exchange

GYP-CiX is an ion-exchange technology that is used to rema\@r ions from water. It is effective
in the removal of dissolved sulphate, particulardy where water is close to saturation with
a

gypsum. Modifications to this process have also been alefnpted with strong results, however

several limitation with this technology exist. 4
Limitations: %@

e significant limitations in the application to the in-
sical extraction of all water within the stream for

With all the ion exchange technologies
stream environment and would req

treatment at a central location. atment technologies also require extensive design and
construction periods which exc imeframes permilted for this project.

Biological Sulphate Remova

Biological sulphate stems generate energy for metabolic activity through microbes which
transfer of slectro electron-rich (reduced) substrates (e.g. organic matter) to electran-
deficient (oxid species (e.g. sulphate}. The process relies on the microbial use of sulphate as
an oxidant stibsequent reduction to hydrogen sulphide (HS -).

a. Biorealtprs are a consltructed treatment system designed to establish sulphate reducing
cultures through anaerobic and aerobic stages. These systems are generally cost effective,
however are not mobile or well suited to remote locafions. This technalogy would require
physicai extraction of all water within the stream for treatment at a central locatien,

b. Constructed Wetland Treatment can be built in various designs, however successive alkalinity-
producing systems (SAPS) are generally best suited to sulphate raduction. Two main types of
SAPS include:

. Anoxic limestone drains (ALD) consist of submerged beds of limestone sealed beneath a
cap to limit ingress of oxygen. Feedwaler passes through the bed with residence times of 1-
2 days fo facilitate the removal of sulphate,
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Vertical-flow systems (VIFS) consist of a freestanding body of water overlying an soil capped

organic substrate and |imestone bed. Drainage pipes beneath the wetiand encourage
downward flows, with a residence time between 4hrs and 4 days.

¢. Permeable Reaclive Barriers are a reactive zone, traditionally Installed within an aquifer and

created through the addition of “reactive® material (eg CaCO3) designed to interact with the
contaminants as they pass through the barrier. The contaminants are either immobilized or
degradad by the chemical reactions with the reactive etemenis of the barrier.

Based an the above review, the recommended treatment option recommen is the construction of a
Vertical flow wetland in the middle reaches of Inca Creek (off stream).
\Q

v

# Task m_ Complete by:

1. Assess stream/ponds for size, location and access. ;0'%’ 10 April 2009
Collect samples for pH and Metals (dissolved)
along with water quality physical parameters. Q/

2. Analytical testing of the samples 50% 17 April 2009

3. Location of wetland and survey . 1 week 14 Aprit 2009

4. [ Cultural heritage clearance  _ <Q/' 2 weeks 4 May 2009

5. Excavation and importation Wmatter and 3 weeks 25 May 2009
limestone AN

6. Construction of wetland sysfeniincluding 2 weeks 1 June 2009
monitoring points. .~

7. Commence pu r from the raw water 4 weeks 29 June 2009
ponds. N

8. Planting @aﬁoa, installation of monitoring 1 week 6 July 2009
probes and inticulation of vertical flow system,

8, Comm pumping water from the sediment 4 weeks 27 July 2009
dams.

10. | Collection of validation samples along the siream 2 weeks 10 August 2009

11. | Collection of water samfles for monitoring Ongoing March/April 2010
purposes onca each 2" second month until the end
of the 2009/2010 wet season.

2.2 Methodology

2.2.1 Wetland Construction

The wetland will be constructed offiine from Inca Creek, at a location where a small spiliway and
low flow diversion into the spillway can be constructed to intercept flows of up to 20L/s. The welland
area will be excavated and base compacted prior to the instalation of walle and treatment
materials. Monitoring points will be installed throughout the wetland fo monitor electrical

conductivity end by inference sulphete concentrations,
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Appropriate vegetation suitable for the area will be utilised to ensure that the wetland is suitable for
long term operation.

2,2.2 Wetland Operation

In order to maintain flow through the wetland it is proposed that residual water that meets the
Environmental Authority requirements is pumped into the tributary of Saga Creek at a rate of
approximately 1.5ML per day. It is anticipated that up to 100ML would be fed into the creek sysiem
to generate flows through the wetlland at between 5 and 10L/s. This flow is anticipated to mobilise
any untreated metals, pH and both dissolved and soluble sulphate an nsport to the wetland
system for treatment. Regutar monitoring will be underfaken b@p s the wetland system,
including inflow and outflow, and 50m downstream of the wetlan

Closure

We trust that this report provides appropriate information to sgﬁsfy;he EPA's requirements.

12-513

Matthew Joffs
Senior Environmental Engine Senior Environmental Scientist

Parsans Brinckerhoff A @ Pty Limited Parsons Brinckerhoff Australia Pty Limited

If you have any queslions regarding the works an cumented above, please contact either of
the undersigned on 07 3854 8302 or Brian Fainton

854 8616.

Yours Sincerely

s.49 - Signature @V .49 - Signature

Brian Fainton

\
&
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Parsons Love! 4, 69 Ann Sirest

Brinckerhoff Prigbane QLD 4000

Australla GPO Box 2907

Piy Limited  Brisbane QLD 4001
Telgphone +81 7 3854 6200
Facsimile +61 7 3854 8500
Emell brisbene@pb.com.au

ABN 80 076 604 786
NCSI Conliftad Quallly System 1SO D01

Qur reference:  2136689C-LTRO03Am]
EPA Reference: 15A658

9 April 2009

Mr Rob Lawrence

Director
Department of Environment and Resource Management

Mount Isa House

Cormer Camooweal and Mary Street é
MOUNT ISA QLD 4825 Q
Dear Rob, 4

Environmental Protection Order‘—%iy Annie Mine
[»]

uche Tohmatsu, for the companies associated with
Lady Annie Operations Ply Lid Administrators Appointed) (Receivers and Managers
Appointed), provide this report outli measures taken and/ er proposed to be taken in order to
comply with the requirements ﬁ ironmental Profection Order (EPO) as issued on Friday 20™
March 2009, and subsequently ed on Monday 30" March 2000.

1. Introduc@\/

PB was engageygt\o‘qeehills. on behalf of the Receivers and Managers Appointed, on Friday 27
February ZOOQE le is to manage the sites compliance with the EPO and verify works undertaken
on-sita.

Representatives from PB’s Brisbane site were Mr Matthew Jeffs, Senior Environmental Engineer and
approved Depariment of Environmental and Resource Management (fomerly Environmental Protection
Agency) "suitable qualified person®, and Mr Brian Fainton, Senior Environmental Scientist.

Parsons Brinckerhoff (PB) on behalf of

The following is an account of the works undertaken to date and measures proposed to ensure
compliance with the EPO issued on Monday 30™ March 2009, It should be noted that the following
outlines the mitigation measures planned to date, which may be subject to change following further
review, design and feasibility of options. PB'would be please to discuss the approach and any questions
the DERM may have as per the details listed at the end of this report.

2. Environmental Protection Order
The following items form the basis of the EPO, which was finalised an 30" March 2009.

Over a Contury of
Engmaoormg Excelience
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As soon as possible, and by no later than 5.00 pm (AEST) on Friday 22 April 2009, for
those sections of Inca Creek and Saga Creek which exceed the ANZECC 2000 water
quality guidelines for livestock drinking water quality, in consultation with the landowner,
implement measures to prevent access by all livestock and minimise access by fauna.

N

Subject to abtalning approval for access from affected landowners, as soon as possible,
and by no later than 5.00 pm (AEST) on Friday 1 May 20089, treat all on-stream fam dams
and sections of Saga and Inca Creeks, which have been affected by the discharge of
contaminated waters from the mine site in January and February 2009, to achieve as a
minimum for metals and pH, either:

a.  ANZECC 2000 trigger levels for the protection of fres aquatic ecosystems (at
the 95% level); or

b. reference values. \

As soon as possible, and by no later than 5.00 ST} on Thursday 9 April 2009
Identify practleal options for treatment of all on am dams and sectlions of Saga
and Inca Creeks, which have been affected b digscharge of contaminated waters
from the mine site in January and February 2009, to achieve as a minimum for sulphate
either ANZECC 2000 trigger levels for thé protection of freshwater aquatic ecosystems (at

the 85% level) or reference values. Thesa@dptions must:

a. Be provided to the administerihg) authority and a preferred remediation option
nominated for each area idaified including the remediation standard.

9§,_bpen impacted and no remediation is proposed provide
justification for #a¥ prtposal and identify the effect this will have on the impacted

d. Include a propgsed schedule of remediation works.

Treatme ken In Requirements 1-3 must not result in contamination or
environrrfgntaljhamm to the receiving environment.

T t undertaken in Requirements 1-3 must ensure that water quality in the Buckley
Rl i downstream of the confluence with Inca Creek meets as a minimum, elther

Q~ANZECC 2000 trigger levels for the protection of freshwater aquatic ecosystemns (at
the 95% level); or

b. reference values.

12-513
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As soon as possible, and by no later than 6.00 pm (AEST) on Friday 8 May 2009, assess
the impact of the discharges of contaminated waters from the mine site in January and
February 2008 on the environmental values of the receiving environment. The
investigation must:

a. Define the geographic extent of impacts
b. Include identification of the environmenial values

c. Be in accordance with the ANZECC 2000 methodology and AUSRIVAS
methodology.

6 d. Include asssssments on the impacts on:
I. Water quality for surface and groundwaters:;
ii. Sediment quality;
iii. Soils; and
iv. Flora and fauna, Q
8. Include a comparison and review prev}ﬁus relevant studies underaken.
f.  Include relevant reference s
As soon as possible, and by no tef‘@l 5.00 pm (AEST) on Friday 15 May 2009 identify
practical opfions for remediatipn y areas of contamination of ground water and land
(including sediments) resulfi the January and February 2009 releases of
contaminants from the mine ese options must:
a. Be provided { n\ﬁwinisten‘ng authority and a preferred remediation option
nominated f ea identified including the remediation standard.
7 b. Providea m%'!he areas assessed and showing any contamination identified.

c. WhereNagn agrea has been impacted and no remediation is proposed provide
j O for that proposal and identify the effect this will have on the impacted
ental values.

ju
nvi
d&&ude a proposed schedule of remediation works.

12-513
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Develop a long term monitoring program by no later than 5.00 pm (AEST) on Friday 21
May 20089, to assess the recovery of the impacted environment identified under item 6.

The program must include:

a.  sufficient spatial and temporal replication (including controls) to enable statistically
valid canclusions to be made conceming any impacts of the release on receiving
environment; and

b.  physical, chemical and biological assessment of sadiment, water and habitat
quality; and

¢.  properly defined and accessible sampling locations which fgve regard to water use
by downstream land owners; and

. consisient sample procedure and analysis; and
€.  aconsistent range of analytes including dissol | metals at each location;

and
{.  proper quality assurance procedures; and O
g. atimeframe for provision of reports ﬁrﬂfﬂg the recovery of the impacted

environment to the Environmenta ion Agency; and
h. Identification responsibilities afd.th es for each action

By no later than 5.00 pm {%E on Tuesday 9 April 2008, provide a report to the

9 administering authority outli measures taken and/ or proposed to be taken in order
to comply with the requirime this Notice.
ST) on Tuesday 30 June 2009, provide a report to the

suitably qualified person certifying that Saga and lnca creeks
and rehabilitated.

10 administering aut

1 5 &Tﬁs ing, examining, measuring, testing photographing or filming
king samples

q Recording, measuring testing or analysing things
o Remediation works.

3. Item 1 Requirements

As soon as possible, and by no later than 5.00 pm (AEST) on Friday 22 April 2008, for those sactions of
Inca Creek and Saga Creek which exceed the ANZECC 2000 water quality guidelines for livestock
drinking water quality, in consultation with the landowner, implement measures to prevent access by all

livestock and minimise access by fauna. .

3.1 Status/Plan
In order to meet the requirements of item 1, Mr Gary Doran of Deloitte Touche Tohmatsu (Deloitte) and
Mr Brian Fainton of PB visited sach of the landowners on 2™ and 3™ April 2009 to commence

Owver a Contury of
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discussions. Based on these discussions specific areas have been identified to be fenced to restrict
cattle movements. Discussions to arrange for these works to be carried out are in progress with
landholders.

Works to minimise access to fauna is currently being assessed by FRC Environmental. It is anticipated
that remedial works will be well underway prior o the installation of appropriate measures to minimise
access, and therefore is not likely to be feasible,

# Task Timeframe: Weak ending
1. Initial discussions with Land owners - 27 March 2009
2, Identification of areas to be fenced and methods - N 3 April 2009

with traditional land owners.

3. Review of appropriate contractors and consultation | - :$‘ 10 Aprit 2009

4, Award Contracts to undertake works and orderin 7 17 April 2009
of appropriata fencing supplies.

£ Complete fencing. ~2 weeks 24 April 2009

4. item 2 Requirements Q{§ :
TOm

Subject to obtaining approval for ected landowners, as soon as possible, and by no later
than 5,00 pm (AEST) con Friday 1 , treat all on-stream famn dams and sections of Saga and
Inca Creeks, which have been the discharge of contaminated waters from the mine site in
January and February 2009, to acjeve as a minimum for metals and pH, either:

*  ANZECC 2000 tﬁgg@@[ar the protection of freshwater aquatic ecosystems (at the 95% level),

* Reference value\

4.1 Status/P,

In order to m e requirements of Item 2, PB and FRC Environmental travelled along Inca and Saga
Creeks between Friday 27" March and Thursday 9" April 2000 to undertake the following tasks:

*  Review of ecological status.
r  Collection of sediment and water samples.
= |dentification of ponds and volume estimation.

Based on the information collected from these investigations, a review has been undartaken 1o identify
the most effective remediz| strategies that are available which are subject to the following limitations:

» Treatments must not cause environmental harm downstream.

» Treatment must be rapid and able to be completed within or close to the timelines provided within
the EPC.

Over a Cenlury of
Engmenring Fxeclience
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Treatment must be mobile enough to facilitate off-road access or alternative transport mechanism
(eg pump, or flushing of water downstream).

Treatment opticns include the fellowing:
Active Treatments are based on the principle that heavy metals are insoluble in alkaline conditicns.
By increasing the pH to 8.5, metals such as iron {Fe), zinc (Zn), and copper {Cu) are precipitated.

Other metals such as nickel (Ni) and cadmium (Cd) require a higher pH, in the range of
10.5 to 11 to effectively precipitate the hydroxides. The precipitates principally for the sludge

which required treatment or disposal at an alternate location.
a. Limestone (CaCOy) - limitation include:
i. This treatmant technology resuits in a concentrated n% den sludge that is required to

1.

be treated.
ii. Treated water requires pH to be reduced fo w:thln eutral range.

iii. Treatment infrastructure is generally not obif€ and not suited to remote locations (j.e,

discontinuous ponds)

The appiication of this treatment e@wauld be best applied through the use of open
limestone channels; however ntrolied precipitates make this option unsuitable.
Other altemnatives include of water bodies through limestone beds; however

access and sludge's ma esgvOptions unfeasible.
b. Hydrated Lime {Ca({OH}2}5 ion include:

b This treatment techinGlogy results in large volumes (when compared to limestone) of metal
laden sludge that is required to be treated.

Treated @ pquires pH to be reduced to within the neutral range.

il Tn%,qg*infrastrucmre is generally not mobile and not suited to remote iocations {i.e.
minuous ponds).

Q application of this treatment method wouid be best applied through the use of a batch
reactor; however the uncontrolled precipitates make this option unsuitable for all areas

except large farm dams. Other altematives include flushing water downstream, however, in
the absence of large volumes of clean waler on-site make these options unfeasible.

Discussions with a number of suppliers have indicated that there are two options with
these treatments:
I, An in-situ treatment which includes extraction of water from the stream, mixing of lime

slurry which is then applied to the ponds and finally sprayed into the pond to raise the
pH. This method is less preferred than other treatment technologies.

An ex-situ treatment would include the construction of a lime saturator system with
clarifier. Thie option is not mobile and not achievable prior to the commencement of

the next wet season.

Quer a Centu’__y
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c. Soda Ash -Soda ash briquettes are effective for treating small acid mine drainage flows in
remote areas. Major disadvantages are higher reagent cost (relative to fimestone) and poor
setliing properties of the sludge.

Soda Ash is not considered appropriate for remedial purposes due to high costs and sludge's.

Causlic Soda liquid — Caustic soda is especially effective for treating low flows in remote
locations and for treating acid mine dralnage having a high manganese content Major
disadvantages are its high cost, dangers involved with handling the chemical, and poor sludge

properties.
Caustic Soda liquid is not considered appropriate for remedial due to manual handling

issues, sludge’s and costs.

e. Ammonia liquid (Anhydrous ammonia) - Effectively treats @ins drainage where high ferous
iron and/or manganese content exists. However, am @ s tifficull and dangerous to use, and
can affect biclogical conditions downstream from the Mfhing operation. The possible off-site
impacts are toxicity to fish and other aquatig/life f6rms, eutrophication and nitrification. Fish
species generally have low tolerance to un-i mmonia and toxicity lavels can be affected
by pH, temperature, dissolved oxygen a factors. Ammonia is not considered to be an

appropriate remedial option.
Ammonia liquid is not conside ippriate for remedial purposes due to manual handiing
issues, sludge's and polential d% am effects.

2. ViroMine Bauxsol Treatment

12-513

Treatment of pH and MetalS\{ia Zpplication of Bauxsol, which will increase the pH and both binds
and precipitate metalsa This is the preferred method of remediation as the technolagy has been
proven to be eﬁe@b‘ on completion of the works the residual is a stable bio-unavailable
sediment betwegn 1 3 mm depth. At the initial application, the treated ponds/stream will appear
red brown in&n however after a period of approximately 2 hours, the Bauxsol will sattle to the
base of theestr along with the bound metals. it should be noted that the product is not soluble
and has @'ﬂrm benefits such as the ability to bind metals after the treatment of the ponds are
complete {IE surplus metal binding capacity). Further detail regarding this product is attached to this

letter report.
Limitations of this technology is that the residual sediments remain in-situ and can be stirred up
during periods of high flow in a similar manner to that of the natural sediments at the base of the
stream. This has the potential to increase turbidity downstream, however, it should be noted that
dispersive soils in the region are likely to contain similar bound concentrations of metals and

The following extract from ViroMine demonstrates the water clarity before and afier treatment.
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Acrd Aok Droracte befrra and after
YiraMue ™ Fechnelogy treotmant,

Limitations: @
a. Treatment doss not deal with sulphates

b. Requires access fo most ponds along the stream to ively.
3. Passive Treatments

a. Constructed Wetland Treatment can be builtn varous designs, however successive

alkalinity-producing systems (SAPS) a&@mﬂy best suited to dealing with Acid Mine
Drainage. Two main types of SAPS noxic Limestone Drains (ALD) and Vertical

Flow Systems (VFS). A spectru eria and archaea, in consortium with wetland

plants, may be used to filter o etals and raise pH. Anaerobic bacteria in particular
are known to be capable of sulfate ions into sulfide ions. These suffide ions can

then bind with heavy m precipitating heavy metals out of solution and effectively
reversing the entire p . Limitations associated with these wetlands inciude:

i.  Ittakes much ti pletely cleanse an area (passive treatment).
ii.  Arenot capgbleof dealing with extensively polluted discharge. ‘
iil.  Wellan ent often requires additional treatment to completely stabiiize pH.
Anoﬁ tone drains (ALD) consist of submerged beds of limestone sealed beneath a
o litmit ingress of oxygen. Fesdwater passes through the bed with residence times of 1-
yS'to facilitate the removal of sulphate,

Vertical-flow systems (VFS) consist of a freestanding body of water overlying a soil capped

organic substrate and limestone bed. Drainage pipes beneath the wetland encourage
downward flows, with a residence tima between 4hrs and 4 days.

Based on the above review, the adopted treatment will include the application of Bauxsol from a land

based All Terrain Vehicle. Areas of limited access will be assessed based on the location and
downstream areas over treated to compensate for these impacts.

Cver a Ceniuy of
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Progress/
# Task Timeframe: Complste by:
Assess stream/ponds for size, location and access.
1. | Collect samples for pH and Metals (dissolved) along 90% 10" April 2009
with water quality physical parameters.
2 Undertake laboratory trials of water treatment with 50 thon_
" | various concentrations of Bauxsol reagent, 10 SERIS003
3. | Cultural Heritage Surveys In ng Awnaiting feedback
Place orders for Bauxsol and arange delivery to the év
o [0 ge dellvery 4 TBC 24" April 2009
§. | Place orders for specialist equipment and delivey y TBC 24" April 2009
6. | Commence treatment of stream ,Q / TBC 1* May 2009
7. | Undertake validation monitoring Periodiically until the end of the
. 2008/2010 wet season.
\d

4.2 Methodology %\/

4.2.1 Application of Ba?

The treatment of the thin the stream is likely to involva the mixing of a powder based
Bauxsol compoun et slurry before being sprayed acress the surface of the ponds at a rate
of approxlmat . Once in the ponds, the compounds Increase the pH of the water and

permanen eavy metals in the process.

Over a %of 2-3hours, the Bauxsol will settle out of the streamn, forming a thin (1-3mmy), non-
toxic, stable sediment, which behaves the same manner as other fine sediments within the stream,

During the treatment process, the water will be monitored using field pH meters 1o ensure that the
pH corrections are achieved and samples collected 24hrs post treatment to confirm the metals
content has reduced to acceptable levels. Analysis of samples will be undertaken on-site to provide
an indicative analysis of concentrations prior ta the collection of validation samples,

4.2.2 Validation of remedial works
Validation samples will be collected one week following the completion of the water treatment
activities. Samples will be collected in general accordance with the following:

* National Environmental Protection (Cantaminated Land) Measures (NEPM), 1999,

# Queensland Environmental Protection Agency, May 1928, Draft Guidelines for the
Assessment and Management of Contaminated Land in Queensland.

Over a Century of
Engineering Excellence
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* Australian Standard AS4482. 1-2005 Guide to Sampling and Investigation of Potentially
Contaminated Soil ~ Part 1: Non-volatile and Semi-volatile compounds.
For the purpose of assessing surface water contaminant levels, the criteria outlined in the following
documents will be used: :

* ANZECC (2000) Australian and New Zesland Guidelines for Fresh and Marine Waler
Quality — Trigger values for freshwater species with a 5% level of protection.

Where no criteria are present for analytes in the above criteria, the foll@q criteria have been
adopted:

* Netherlands Ministry of Housing, Spatial Planning a nvironment (2000) Circular on
Target Vaiues and Intervention Values for Soil Remediption > Dutch intervention Levels.

All data will be collected using calibrated instruments fi data collection purposes, while all
analyses will be undertaken at NATA accredited labpratories. PB's sampling procedures and
protocols will be followed for all works to en nsistent and accurate resuits are achieved,

under the supervision/direction of a suitable qural rson,

5. ltem 3 Requirements ?\

As soon as possible, and by no later than pm (AEST) on Thursday 8 April 2009 identify practical
options for treatment of all on-sir dams and sections of Saga and Inca Creeks, which have

been affected by the discharg minated waters from the mine site in January and February
2009, to achieve as a minim ulphate either ANZECC 2000 trigger levels for the protection of

freshwater aquatic ecost e 85% level) or reference values. These options must:
= Be provided to the Istering authority and a preferred remediation option nominated for each

area identiﬂKh:{dl the remediation standard.

*  Provide @ the areas assessed and showing any contamination identified,

= Where a has been impacted and no remediation is proposed provide Justification for that
proposal and identify the effect this will have on the impacted environmenta! values.

* Include a proposed schedule of remediation works.

5.1 Status/Plan
A report will be provided separate to this letter to fulfil the requirements of this item.
6. item 4 Requirements

Treatment undertaken in Requirements 1-3 must not result in contamination or environmental ham to the

receiving environment.

Qwer a Cranlu#y of
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6.1 Status/Plan

The Environmental Protection ACT 1994 defines “Environmental harm” as any adverse effect, or
potential adverse effect on an environmental value, and includes environmental nuisance. An
Environmental Value is defined as:

= Quality or physical characteristic of the environment that is conducive to ecologicat health or public
amenity or safety.

= Another quality of the environment identified and declared to be an envi ental value under an
environmental protection policy or regulation. @

The Environmental Prolection (Water) Paolicy 1997 further defines Enyi tal Valuas as:
=

* The biological integrity of an aquatic ecosystem that is aff
measurable degree by human activity, %

= Suitability for—
i. primary recreational use, %@
ji. secondary recreational use. ?\
ilil. visual recreational use. &

s  Suitable for minimal treatmen upply as drinking water.

ly to a relatively smail but

Y4

s Suitable for agricultural use ifdustrial use.

®  The culiural and spiri alues of the water.
Based on the above de ns it is understood that the environmental values that must be protected

include, but are na li fo the following:

» The biol@.lntegrity of the aquatic ecosystem, including fauna and flora that relies on the
ecosystem Within the Saga and Inca Creeks, and within the Buckley River. It should be noted that

this event is likely to have impacted on fauna and flora, and consequently the levels of protection are
reduced currently, but is expected to increase as the area is rehabilitated,

* Sultable for primary, secondary and visual recreational use, Including direct contact with water within
the stream, by meeting the “Guidelines for recreational water quality and aesthetics" as presented in
the Australian Water Quality Guidelines for Fresh and Marine Waters (ANZECC 2000).

* Suitable for minimal treatment before supply as drinking water, by mestling typical reference values
or Water Quality Guidelines as described in the Australian Water Quality Guidelines for Fresh and
Marine Waters (ANZECC 2000) as being for 95% species protection In freshwater ecosystemns,

* Suitable for agricultural use and industrial use, by meeting Livestock Drinking Water Quality
Guidelines as presented in the Australian Water Quality Guidelines for Fresh and Marine Waters
{ANZECC 2000).

Ower a Uentory of
Fnainerning Excellence
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The cultural and spiritual values of the water, where indigenous communities have sacred or sites of
cultural significance by meeting the “Guidelines for recreational water quality and aesthetics” as
presented in the Australian Water Quality Guidelines for Fresh and Marine Waters {ANZECC 2000).

A review of the water quality results obtained to date confirm that water impacts are predominately:

pH and acidity — derived from the use of acids (H,SO,) on site for processing activitias.

Heavy metals — derived from:
»  on-site operations through contaminated discharge ;

v off-site sediments mobilising metals due to low pH.
»  Sulphate — derived from the use of sulphuric acid (H,S0,) on % sing activifies.
In order {o protect the environmental values, a number of mea

Firstly, in stream monitoring is proposed to be instalied,in the/form of @ multi parameter probe, fitted with
logging and remote teiemetry capability (subject to akgithbility of communications fo these areas). This
setup will be installed in two locations, the first a

Creek confluence, and the second within the
alamms to nofify PB of any exceedance in % ectrical Conductivity (sulphate by inference).
rs

proposed:

In addition to these probes, physical 3 will be collected on a monthly basis from approximately

al
15 sample points along the Inca Cregl s g Saga Creeks, and the Buckley Riverfinca Creek confluence.
These same locations will also 6 ed every sacond month for a selected suite of analytes, until the

end of the 2009/2010 wet seasonNer remediation is confirmed to be compiste (which ever occurs latast).

Specifically in relation Y’ences will be erected to minimise access by livestock and fauna (where
practical, and aa@it ndowners). Fences will be constructed using steel pickets and barbwire as

is conventionall these areas. The fence lines may require light clearing works to be undertaken,

however ths, ke are not anticipated to be extensive, and if ground clearance is likely to result in the
potential for eMgsion or loss of sediment, appropriate controls will be put in place.

Remediation proposed under Item 2 is a ViroMine technology. Application of this fechnology is likely to
cause turbidity within the treated areas for approximately 2-3 hours before settling out of solution. The
residual stable compound is likely to be stirred up agein during turbulent flow, however it is anticipated
that this will be similar to sediments that are already present at the base of the stream. Metals impacts
will be rectified through the process and unable to cause downstream impacts due to the binding
process. Sediment samples will be collegted of both the residual from the treatment and natural
sediments. Samples will then be submitted for a Toxicity Characteristic Leachate Procedure (TCLP)
under acidic and neutral conditions fo identify if leachable concentrations are likely to cause impacts

downstream to any of the environmental values.

A paper presented by the School of Environmeptal Science and Management, Southem Cross
University, Lismore, Australia, entitled “Bioaccumulation of metals in Eisenia fetida after exposum 1o a

Cver a Century of
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metal-foaded bauxsol reagent’, was published in "Environmental toxicology and chemistry” (2005
Mar;24(3):554-63). The following Is an extract that demonstrates stability of the treatment residue:

The present study Investigated the acute toxic effects of a metal-loaded Bauxscl reagent
{MLBR), containing more than 6,450 mg kg(-1) of bound metal, on the earthworm Eisenia
fetida. Bauxsol Is manufsctured by Virotec Global Solutions of Gold Coast, Queensiand,
Austrafia, The E. fetida were exposed to 0, 10, 20, 40, 60, and 80% treatments of MLBR plus
cow manure for 28 d. Good motility and no mortality of E. fetida were found in ail treatments

after 28 d of exposure, The grestest bioaccumnulation of metals by ENYetida occurred in the 20
and 40% MLBR treatments. The bipaccumulation of metals in t, 5 and bioaccumulation

factors (BAFs) were less than the reported toxicity threshold, mortality and less than
the reported BAF for moderately contaminated soils, indi% at metals bound to Bauxso!
LBR treatment at 28 d using a

reagents are mostly non-bioavailable, Analyses of th
sequential extraction procedure showed that more than of the metalis are bound within the

Fe/Mn oxide fractions. However, changes occu inmetal fractionation after exposure to E.
fetida for Cd/Cr, and Fe/Mn. The data also s at the exchangeable (1 M MgCi2) and the
toxicity characteristic leaching procedu ant are useful as indicators of metal

bioavallability from MLBR to E. fetida.
In addition to the above two docurnent dﬁg this treatment method are attaché to the end of this
letter report. One of the document discuges tability of this product,

Sulphate treaiment is propesed ertaken with a wetland vertical flow system, whilst this is not
anlicipated to cause any downs ects, it is anticipated that excess alkalinity will be generated by

the system after a short perjod of time. Monitoring of the wetland will be undertaken with the use of data
logging EC melers, mtem lly throughout the wetland system to monitor effectiveness.

# Task 2\ 4 : Timeframe: Woesk ending
1. Assess 'shiut; and options for remole sensors 1 week 17" Aprit 2009
2 Design construction of sensor system 1 week 24" April 2008
3 Woater Sampling — Physical parameters 1 week Every month
4, Water Sampling — Analytical testing 1 week Every second month
5 __TCLP testing — o be underiaken as part of the TBC TBC
remediation process.
7. Item 5 Requirements

Treatment undertaken in Requirements 1-3 must ensure that water quality in the Buckley River directly
downstream of the confluence with Inca Greek meets as a minimum, either
* ANZECC 2000 trigger levels for the protection of freshwater aquatic ecosystems (at the 95% leved),

* Reference values.
Over a Century of
Engincering £xcellence
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7.1 Status/Plan

Refer to Item 4 (section 6.) above.

In the event that contamination in excess of the guidelines is detected at the confluence of the Buckley
River and Inca Creek, & dam will be constructed approximately 100m south of Fiora Downs Bore {#2) and
upstream of the confluence. Once the dam has been constructed, a limestone drain diversion will be
Placed around the dam wall to facilitate treatrent until such time as concentrations return to normai. On
completion of the treatment, the wall and limestone will be removed, alo with the surface layers of
soil/sludge to ensure that all residual metals are removed and placed withj propriate storage area
prior to compaction and revegetation.

# Task Week snding

1. If required — construct dam NA

2 If required — construct limestone diversion Within 24hrs ~limestone 1o | NA

drain ¢ sourced from SWP182
ys untii  exemal

delivery is aranged,

3 If required — undertake sampling E Weekly until after ANZECC | NA
N 2000 trigger levels achieved

4, i required — excavation and@\ﬁﬁ dam | Within 1 month from | NA

walt and limestone drai completion of Task 3.
5. Revegelation of cagped material Within 1 month from | NA
! /& tompletion of Task 4.
8. Item Mrements

12-513

the discha ntaminated waters from the mine site in January and February 2009 on the
environmental Values of the receiving environment. The investigation must:

* Define the geographic exient of impacts,
* Include identification of the environmental values.
* Bein accordance with the ANZECC 2000 methodology and AUSRIVAS methodology.

As soon as Qﬁ\and by no later than 5.00 pm (AEST) on Friday 8 May 2009, assess the impact of

* Include assessments on the impacts on:
L Water quality for surface and groundwaters;
fi.  Sediment quality;
ii.  Solls; and
iv.  Flora and fauna.

" Include a comparison and review of previous relevant studies undertaken.

* [nclude refevant reference sites.

ot o Contiiy of
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8.1 Status/Plan

In order to meet the requirements of Item 6, PB and FRC Environmental commenced an investigation to
assess the impacts along Inca and Saga Creeks between Friday 27 March and Thursday 9" April

2008.
In order to assess the Geographical extent of the impacts, the following works have commenced and are

on-going:
Collection of water samples from along the stream andfor discrete m@@hysica[ properties and

chemical analysis.
Collection of sediment samples above and below the water line f mical analysis.

Collection of water samplas from available groundwater ere located within 500m from the
areas of interest.

This information is currently being assessad and a

n sed{n preparation for appropriate plans to be
developed.

The identification of Environmental Values undertaken by FRC Environmental, who have

provided the following:

end other sources of data fo provide a broad-based
syand florel and faunal communities of the pemmanent and
nds of the study area. This will comprise searches of published
rtebrates from the Commonwealth's Environment Protection and
1999 (EPBC Act) onfine Protected Matters Search Toaol database, and
an examination of m the Quesensland EFPA’s Wildlife Online database. Any mine-reated EIS
or monitoring ﬁg: #l aiso be studled. This information will provide the study team with details
of: endan or vuinerable (EVR) fauna species; ecologically significant habitat and
communi bitat and communities particularly sensitive to disturbance; and species and
communities of sclentific, educstional, cullural and historical interast. \We will aiso identlfy the likely

occurrence and distribution of exotic and weed species.

We will review the available lj
description of the aqualic
ephemeral rivers, sireams
iteralure, & search of aquafi
Biodiversity Conservali

We will identify known distributions of EVR flora and fauna, critical habital, and current and relevant
intemationsl, Australian, Stale and local government paolicy, legisiation and guidslines regarding
aquatic ecology, and the implications of these for the project.

We will also evaluate the refiabiiity and relevance of information sources, and identify key knowledge
gaps. This knowledge will flag potential key consiraints and inform the need for focused feld

survaeys.
Recognised environmental values and ecosystem will be described.
An Aquatic survey and sampling works are being undertaken by FRC Environmental, who proposed the
following:

Over o Century of
Fragmecing Excellonc:-
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Our 'survey and sampling plan’ will seek to cover the geographic extent of ecologically significant
contamination and locate sites both in waterways arnd dams understood to have been impacted, but
also in waterways and dams unlikely to have been impacted (contmof or comparative sites). We wifl
be guided by the EPA's waler quality monitoring program,

We will survey seven ‘impact’ sites {chosen from the EPA monioring locations) and seven ‘control’
sites. Control sites will be primanily located afong the Gregory Downs Camoowsal Road and Barkly
Highway. The number of nominated conirol sites recognises both the inherent variability of
ephemeral waterways and the opportunity to oplimise statistical power iMRugh a balanced design.

imited to the sampling of
ments, quantitative description
pling of macroinverisbrales,
rt manitoring), and sampiing of

The scope of our survey and sampling work will include, but
sediments (for laboratory anelysis), AusRivAS physical habitat a
of macrophyte communities, AusRivAS-based qualitali
quantitative sampling of macroinvertebrates (essential
fishes, macro-crustaceans and turtles. ,

Sediment analyses @

At each site, two sediment samples will b i from the top 0.5 m of the sediment, for analysis
of heavy metals by external laboratories!

AusRIVAS physical assessmeny,Water'quality and macrophytes

We will colfect data on f ion of the waterways using AusRivAS physical assessment
protocols, and water quality parameters including turbidity, pH, dissolved oxygen, lemperature and

conductivity. V
Al each site, w w@aﬂy assess habitat using fleld data sheets from the Queensland AusRivAS
Sampling ar& ssing Manual (DNRM 2601). We will describe and summarise the in-stream
habitat tiofhat the time of survey, based on the AusRIVAS protocol, inciuding:

* the and condition of riparian vegelation

»  habitats (pools, riffles, runs, eic)

*  waler depth, mean and max

" waler velocity, meen and max

= subsirate and the presence of bars

= the presence of snags (large woody debris), overhangs, undercuts, and other forms of shaiter,

and

® any physical barriers fo fish passage.

At each site, aquatic macrophytes would be surveyed over a 50 —~ 100 m reach. We will visually

estimale the percent cover of floating, emergent and submergsd macrophyles by species, noting
exolic (and declared noxious) species.

Over a Century of
Enepnoering Excellence
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We will assess the fisheries values of the area, and the likely presence of furtles and other aguatic
veriebrates.

Macroinvertebrate survey and analysis

We will collect macroinvertebrate samples from avallable habitats (adge, macrophyte, rifla or
pooi/bed) at each site. Each replicate will be collected in accordance with AusRivAS profocols.

Laboratory analysis
Sarmples will be frozen and retumed o fre environmental's Brisb tory to be sorted: and
invertebrates will be counted and identified to the lowes! practic ic Isvel (in most instances

family) to comply with methods described in Chessman (2003

Calculation of indices

V4
We will calculate a range of indices based on the% provide & rapid assessment of ecosystem

hesith. We will calculafe taxonomic richne ness and Signal 2 scores for each of the
samples collected. We will also include a essment of the presence/absence of different

macminvertabrate families that are indigat, good qualily habital, or habilat degradation, and
compare the data collected to DNRM for simifar sites in the region.

Statistical analyses @\/

Multivariate anelyses will be to provide information on the similarities in the entire community
structure between locakigns. Analyses likely to be used include: ANOVA, ANOSIM, non-meltric MDS

(multidimensional : SIMPER.

Fish, macro %mns and turtles

Fish fau e region is poorly described. Fish and macrocrustaceans (yabbies, shrimp and
crabs) will e surveyed using a combination of electrofishing, seining and baited traps (not ail
methods will be used st all sites). The species present, the abundsnce of sach Species by life
history stage (juvenile, intermediate, adulf), and the apparent health of individuals will be recorded.
Data will be analysed lo determine species richness, abundence and the percentage of exotic fish at
each sile, and the life history stages will be discussed.

Turtles will be surveyed in accordance with current best practice and EPA profocols, using set
custom-made (bailed) turtle traps at each site, and eiso seine netls and snorkelling where
appropriete. At each site, we will record the spacies present and the abundance of each species by
iifa history stage (juvenile, intermediate, aduff).

Over a Cennury of
Engineoring Excelience
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Riparian flora and fauna

The reported contamination of surface waters mey result in morbidity or mortality of riparian flore.
Consumptlion of contaminated aquatic fauna (or flora) by riparian faune, may result in bio-
accumulation of contaminants and consequent morbidity or mortality.

We will assess the heaith of riparian flora at the 7 impact and 7 control sites nominated above; and
record the incidence of dead fauna.

Definition of the extent of Impacts and assessment of nature of i@

We will use ANOVA and non parametric statistics to compare h condition and floral and faunal

communily composition among sites in order to describe phic extent of impact and the
nalure of impact aver that extent (likely to be a gradati 6 will also draw on the review of
rolevant sludies fo discuss the potential and likely impact§ paring this to what we have recorded

on site, @

Impacte to the water quality, sediment, soils undwater are being assessed against ANZECC
2000 guidelines. Samples have been cull and currently undergoing analysis.

Available literature and other source@eywilt be reviewsd from:

« Reports supplied by the DEQ~
s Reports prepared for the site piior to commencing operations.

the Department of Natural Resources and other regulatory bodies,

®  Other reports and
9. Ite

As soon as rﬁwe, and by no later than 5.00 pm (AEST) on Friday 15 May 2009 identify practical
options for iation of any areas of contamination of ground waler and land (including sediments)
resulting from the January and February 2009 releases of contaminants from the mine site. These

options must:

eqlirements

* Be provided to the administering authority and a prefarrad remediation option nominated for each
area identified including the remediation standard.

»  Provide a map of the areas assessed and showing any contamination identified.

* Where an area has been impacted and no remediation is proposed provide justification for that
proposal and identify the effect this will have on the impacted environmental values.

* Include a proposed schedule of remediation works,

Over a Conluey of
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8.1 Status/Plan

In order to meet the requirements of Item 7, land, Including sediments and groundwater are curently
being assessed as per item 6. :

In the event that groundwater is identified as potentially impacted, a program including the Installation of
groundwater monitoring wells will be cammenced to determine the full extent of groundwater impacts.

This information will then be ufilised to datermine an appropriate remedial and containment strategy.

Sediments are expected to contain some residual metals and sulphat tratfons which will be
remediated as part of the stream remediation. The first treatment pa de the use of Bauxsol to

neutralise acidilty and bind/precipitate metals. Over treatment of th ds will result in excess binding
and neutralising capacity remaining in the sediment, which due charges will attract any metals
that are remobilised in the stream or in close proximity to th @ ts. In addition to this, and metals
mobilised in water within the stream from the upper reaches of\W& catchment will be flush through the

constructed wetland which has the capacity to treat l§ metéls concentrations. This process wilt occur

during the treatment of sulphatas. Downstream of th ds, water sampling within these streams will
detect increases in metals concentrations and trig nstruction of a dam wall and limestone drain

for treatment purposes, ?\

10. Item 8 Requirements

Develop a long term monitoring Yyno later than 5.00 pm (AEST) on Friday 21 May 2009, to
assess the recovery of the imp ironment identified under item 6. The program must include:

= Sufficient spatial and teguporal replication (including controls) to enable statistically valid conclusions
to be made conce mpacts of the release on receiving environment,

»  Physical, che QQn iological assassment of sediment, water and habitat quality.

*  Properiy nd accessible sampling locations which have regard to water use by downstream
land ownegs

»  Consistent sample procedure and analysis.

= A consisteni range of analytes including dissclved and total metals at each location,

»  Proper quality assurance procedures.

= A timéframe for provision of reports regarding the recovery of the impacted environment to the
Environmental Protection Agency.

= |dentification responsibilities and timeframes for each action.

10.1 Status/Plan

A iong term monitoring program will be implemented based an the findings of the investigations and
success of the remedial programs. At this stage monitoring is expected to include the following, which
will be re-assessed once assessments are completed:

Orpr a Cotidtiny ol
Engineering £xccllnee
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= Ecological’habitat monitoring every second month until the end of the 2008/2010 wet season.
»  Physical assessment of water quality on a monthly basis until the end of the 2009/2010 wet season.

» Chemical and biological assessmeant of sediment, water and habitat quality; every second month
until the end of the 2009/2010 wet season.

Reports will be provided to the DERM on a quarterly basis to provide on-going updates on progress, with a
final report provided at the end of the project.

11. Item 9 Requirements §
By no later than 6.00 pm (AEST) on Tuesday 9 April 2009, provide a the administering authority
outlining the measures taken and/ or proposed to be taken in order to ly with the requirements of this

Notice. Q

11.1 Status/Plan y
This report foms the basis of this EPO Requireme%@
12. Item 10 Requirements ?\

By no later than 5.00 pm {AEST) on Tu une 2009, provide a report to the administering authority,
from suitably qualified person carﬁfyh@

12.1 Status/Plan Q ’

PB will provide a deta to the DERM on Tuesday 30 June 2009 providing confinnation that
Saga and Inca creeks e been decontaminated and rehabilitated. In the event that works are
continuing, an updéte it will be provided with estimated timeframes until completion is achieved.

13. Qﬂ 1 Requirements

For the receiving environment that has been affected by the discharge of contaminated waters from the
mine site in January and February 2009, obtain prior permission from the respective landholders of
those places, for entry to those places for the purpose of;:

= [nspecting, examining, measuring, testing photographing or filming.
= Taking samples.
* Recording, measuring testing or analysing things.

=  Remediation works.

Over a Cantery of
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13.1 Status/Plan

PB has met with the landholders to seek permission to access landholders’ properties, this will continue
for the duration of the project. In addition to this, the native fitle holders have been consulted and

negotiations are on-going.
14, Closure

We trust that this report provides appropriate information to satisfy the Ep§uirements

If you have any questions regarding the works and results document , Please contact either of

the undersigned on 07 3854 6302 or Brian Fainton on 07 3854 661

Yours Sincerely Q

$.49 - Signature 49 -’Signature

Matthew Jeffs %ﬂau Fainton

Senior Environmental Engineer ?\ Senior Environmental Scientist
Parsons Brinckerhoff Australia Pty Limite@ Parsons Brinckerhoff Australia Pty Limited

&

Quer a Contury ot
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Tel: 32278380 . .
Bate: 12;'06{09 ‘1'::". A

Cleared by: Alan Milil

MO dlearance: QQ,ZEQ&

\
&
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BETTY KIERNAN MP
Working for the Qutback b
74 Camooweal Streot / PO Box 2332

Mount Isa Qid 4825
Ph: (07) 4743 5149 1800 818 B24 Fax; (07) 4743 3386

Cloncurry Electorate Office;
Unit 1/27 Ramsay Street, Cloncurry Qid 4824
Ph: (07) 4742 2530 1800 801 568 Fax: {07) 4742 2524

Tuesday, 26 May 2009

Hon Stephen Robertson MP
Minister for Natural Resources, Mines & Energy and

Minister for Trade 4
PO Box 15216 %@

NG IO S Queenstand

CITYEAST QLD 4002

Regarding Mine Ove - North West 2009 Floods
Dear Minister N/
There is little doubt that a gre f past mining practices have impacted severely on the

environment and industry durnng ‘the 2009 floods,

While appropriately a@\e/of government approach has now been taken during this
current period to the worst and immediate damage to waterways involving your
department the d that DPI are assisting landholders, there is clearly a need for
guidelines to Q@n ently assessed to ensure that new mines and indeed current operating
mines are risk dSsessed for prevention of such incidents in the future,

Mining along with the pastoral industry is our life blood and while I cannot redress the past I
can however expect that on my watch we develop clear guidelines and safety measures
involving communication, adequate bonds and ensure that Miners cannot walk away and
leave mines unstable and indeed at risk to our environment or pastoral concems.

I look forward to working with you into the future.

Kind regards -~ URGENT

s.49 - Signature

< BETTY KIERNAN MP
Member for Mount Isa

¢c Premier of Queensland

TEHE MDURY T XSA LEC}TOMT_E INCI XTI IS
Birdsvlils, Badouris, Befoota, Burketown, Boulla, Camaoweal, Cloncurry, Croydon, Dajarra, Doomadges, Einasleigh, Forsayth,
Georgetown, Gunpowder, Hughenden, Julla Cresk, Kajabbl, Karumba, Kynuna, Maxwelton, McKinlay, Momington Island,
Mounl Ise, Mount Surprise, The Monument, Normanton, Prairie, Richmond, Slamford, Torrens Greek, Urandar‘gi, W'ﬁ@"
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DocTrak Response Document

WNo Further Action / Other Action

Explanation of why no further action is needed, or alternative action:

»  Please finalise MC4032 as it is a duplicate of MC3830 {ME/09/1528) which has already
been responded to and letters signed and sent by the Minister's Office.

Name: Angela Schulz Q~g

Position: Executive Assistant %

Telephone: 3224 2636

Date: 29/06/09 ,

DocTrak ID Number: MC4032 Q/

Minister's Office Reference No:  ME/09/1662 TR T T ype—
& E-MAILED

File Number: v £ 6" Lf ‘ _I
& DLO FOR. APPEOVAL
<®§‘“‘3 At 0 9

& ping
Q~ s.49 - Signature

s.49 - Signature
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Executive Bullding
100 George Street Brishane

12-513 File B

TF/09/15301 PO Box 15185 City East
i 4 ~ J-i:) Queensland 4002 Australia

P . . Te e
17 JUN 2009 B Refs. Frcoimile <617 mom

£ RIS i Emall ThePremler@premlers.qld.gov,an
Ms Betty Kiernan MP bt } Webslte www.thepremier.qld.gov.au
Member for Mt Isa B A
PO Box 2332 e
MOUNT ISA QLD 4825 P

Dear Ms Kiermnan ‘ 2{6;9? @

Thank you for forwarding the Premier a copy of your fetter %May 2009 addressed to
the Honourable Stephen Robertson MP, Minister for N@ esources, Mines and
Energy and Minister for Trade concerning mine overflowsand the north west 2009 floods.

| have been requested to reply to you on the Pre@s behalf.
The contents of your letter have been note %

Please be assured that Minister Rober%will give your concerns his full consideration.

Again, thank you for bringing tb%e!'to the Premier's attention.

Yours sincerely

Nick William%
Senior Policy Advisor

B/C The Honourable the Minister for Natural Resources, Mines and Energy and
Minister for Trade

“___.-m-‘"" 1:‘!""\.

.
By direction. For your information and direct reply, please. Copy of inwards
correspondence is attached.

s.49 - Signature

Nick Williams
Senior Policy Advisor

Queensiand
Government
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Working for the Outback

74 Camooweal Street/ PO Box 2332
Mount |sa Qld 4825
Ph; (07) 4743 5149 1800 818 824 Fax: (07) 4743 3388

Clencurry Electorate Office:
Unit 1/27 Ramsay Street, Cloncurry Qid 4824
Ph: (07) 4742 2530 1800 801 589 Fax: (07} 4742 2524

Tuesday, 26 May 2009 E

Hon Stephen Robertson MP . ,
Minister for Natural Resources, Mines 8 Energyand -emarmow's Qeenslaad
Minister for Trade
PO Box 15216
CTYEAST QLD 4002 %)
Regarding Mine Ove North West 2009 Floods

Dear Minister @\/

There is little doubt that a grea%’of past mining practices have impacted severely on the
environment and industry dur 2009 floods.

While appropriately a@e of government approach has now been taken during this
current period to gledn up the worst and immediate damage to waterways involving your
department th and that DPI are assisting landholders, there is clearly a need for
guidelines to ingently assessed to ensure that new mines and indeed current operating
muines are risk assessed for prevention of such incidents in the future.

Mining along with the pastoral industry is our life blood and while I cannot redress the past I
can however expect that on my watch we develop clear guidelines and safety measures
involving communication, adequate bonds and ensure that Miners cannot walk away and
leave mines unstable and indeed at risk to our environment or pastoral concems.

I look forward to working with you into the future.
Kind regards .
s.49 - Signature

~ BETTY KIERNAN MP
Member for Mount Isa

cc Premier of Queensland

THE MOUNT ISA EILECTORATE INCLUODES
Birdsville, Bedourie, Betoota, Burketown, Boulia, Camooweal, Cloncutry, Croydon, Dajaira, Doomadgee, Einasleigh, Forsayth,
Georgetown, Gunpowder, Hughenden, Julla Creek, Kajabbl, Karumba, Kynuna, Maxweklon, McKinlay, Morington Island,
Mounftisa, Mount Surprise, The Manument, Normanton, Pratrig,Richmond, Stamford, Torrens Creek, Urandangf,ddintarf 49
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Parsong Level 4, 59 Ann Streel

Brinckerhoff EBrisbans QLD 4000

Australfa GPO Bex 2907

Pty Limited  Brisbene QLD 4007
Telaphone +571 7 3854 6200
Facsimile +61 7 3864 6500
Email brisbane@pb.com.au

ABN 80 075 004 798

2225 BB mEEEm

Our reference: 2136669C-L TRO0BAM]
EPA Reference: |SAB58

1 May 2009

Mr Rob Lawrence

Director

Department of Environment and Resource Management @
G\ Mount Isa House Q~
Corner Camooweal and Mary Street é
MOUNT ISA QLD 4825 Q

v 4
Dear Rob,

Environmental Protection Ord —%dy Annie Mine

Parsons Brinckerhoff (PB) on behalf of @e Touche Tohmatsu, Receivers and Menagers for the
companies associated with the Lady W e, provide this report outlining the methodology regarding
the remediation of downstream | n order lo comply with the requirements of ftem 2 of the

Environmental Protection Orde sued on Monday 30" March 2009,

1. introducti

PB was engaged rechills, on behalf of Deloitte Touche Tohmatsu, Receivers and Managers for
i Annie Operalions) on Friday 27 February 2009. PB's role is to manage the
jth the EPO and verify works undertaken on-site.

On g™ April 2008, PB issued a report to the then Environmental Protection Agency (reference
2136669C-Ltr003Am)) outlining the measures proposed to be taken in order to achieve compliance with
the EPO issued on 30" March 2009. Subsequent to this report, a response was issued on 17% April by
the then Environmental Protection Agency (EPA). This response outlined reservations regarding PB's
proposed approach (principally in-situ treatment utilising Bauxsol) to remediation of the Creeks,

On 24" April 2009 a mesting was held at PB’s Brisbane offices attended by representatives of Deloiite
Touche Tomatsu, PB, the Department of Environment and Resource Management (DERM), the
Department of Employment Economic Development and Innovation (DEEDI) and Lady Annie
Operations with the aim of expediting an agreed remediation strategy.

Over a Centuiy of
Engineering Excellence
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2.

2136669C-. TRODGAM
Lady Annle Mine
Remedial Stralegy

Qutcome

Further to the former EPA's response lo the proposed remedial reatment option, the DERM reinforced
the requirement to prevent or minimise in-stream treatments In favour of ex-situ trestments that may
have a lesser long-term potential impact on the receiving environment.

It was agreed by all parties that ex-situ treatment along the entire course of the Saga Creek Tributary,
Saga Creek and Inca Creek would be impractical due to access and potential Cultural Heritage issues.

it was further agreed that a suitable remedial option may involve ‘flushi creeks with freshwater
{(i.e. not contaminated). Treatment was proposed to be achieved b g the 'flush’ waters in a
series of existing {i.e. current farm dams) or purpose built dams, uent treating with & suitable
chemical in a batch style process.

it should be noted that the following outlines the remediation yea;ures preposed to date, which may be
subject to change following further review, design a asibility of options. PB would be pleased to
discuss the approach and any questions the DER»% e as per the details listed in this report.

?\

cted landowners, as soon as possible, and by no later
, treat ail on-stream farm dams and sections of Saga and
Inca Creeks, which have been y the discharge of contaminated waters from the mine site in
January and February 2008, to achjeve as a minimum for metals and pH, either:

2, item 2 Requirements

Subject to obtaining approval for a
than 5.00 pm (AEST) on Friday 1

= ANZECC 2000 trig@y for the protection of freshwater aquatic ecosystems (at the 95% level);
or \

a referenc?f

2.1 Proposedstrategy

Overview

it is intended to rehabilitate the contaminated creek by releasing a series of "siugs” of clean water from
‘the mine site via the licensed discharge spillways, down the creek{s) and diverting them into a series of
caplure dams for treatment. Each "slug” must achieve a minimum velocity before entry to the dams so
that the pollutants in the cresk can be re-suspended. Aithough the pollutants were deposited during a
flood event, it is not intended to replicate a flood event.

It is intended fo repeat the reiease of the “slugs” and batch-style treatment of the dams uniil the
concentration of pollutants in the creek is reduced to concentrations below the applicable criteria
adopted. The number of slugs released, however, may be constrained by the volume of clean waler that

is available in storage at the site.

Over a Century of
Engineering Excellence
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2136669C-LTROOBAM)]
Lady Annle Mine
Remedial Stralegy

Further to the above, it was agreed that the following basic strategy be further researched with regard to
feasibility;

1. Review areas for flows below the stream bed, assess quality and if necessary pump and menitor /
these flows.

2. Utilisation of clean water sourced from the Lady Annie Operations site at Mount Clarke to flush the e
impacted sections of the Saga Creek Tributary, Saga Creek and Inca Creek,

3. Capture of the flush water in a series of dams spaced along the cou Creeks {(approximately (']

4-6 dams in total). Q‘ ,
4. Treatment of the captured water in-sHu in each dam. é /
5. Release of the treated water back into the Creek sy ¢ further mobilise contaminants in

downstream sections, to be captured in downstream darps. 4

6. Final flush of water to be captured prior to ence of the Inca Creek/Buckley River by a
terminal dam, 4

Underground stream flows @E

A review of selected areas will en to determlne the presence and extent of water flows
nts. The review will comprise the following steps:

beneath the stream bad within kq‘

1. Excavation of a seriesof small'trenches to identify if water flows exist within the sediments beneath /
the stream bed. V

2. Where prese| NﬁOmm diameter piece of slotted pipe will be installed, such that these flows can ,?

be collected 2 umped into the stream periodically before and afier the treatment of the stream. ,
Initially slotted pipes will be installed at a rate of approximately 1 per kilometre.

3. During initial pumping pH and EC reading will be monitored to determine the level of contamination.
Based on these levels, a program of pumping works will be established to coincide with the initial /

flushing of water downstream.

4. Monitoring of these locations will be included as part of the long term monitoring plan for the project. v

Flush requirements and modelling
Available survey data and resources

Electronic survey data currently available includes 1 metre contours for a length of approximately 1.8 km
along Saga Creek downstream of the stormwater ponds at the westem side of the site. Beyond the 1 m
contours, § metre contours have been traced from the 1:100 000 topographical map.

Qver a Century of
Engineering Excellence
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4.
2136669C-LTRODBAM}
Lady Annle Mina
Remedial Stralegy

Radar reflection survey taken by the Space Shuttie is also available, howevar only in 80 m wide grids
and hence is net accurate enough to provide a profile shape of a creek that is narrower than the grid.
The radar survey is only accurate to +/- 5 metres in elevation, which is also not specific enough to
determine a creek profile for the purposes of this analysis.

Operators of Lady Annie Mine processing site have a site surveyor who may be available to undertake
manual ground surveys at particular locations on the creek that are within an accessible area and

distance from the site, where requested.

Preliminary Hydraulic Analysfs @
Qto

A preliminary hydraulic analysis was undertaken with the available dg assess the attenuation of 2
proposed “slug” down the creek. This analysis did not include s & sections of the ¢reek channel,
which are expected to be completed within the next two wigeks) Pending the availability of survey
equipment and personnel.

V4
The analysis comprised the release of the "slug” of the upstream end of the creek, which was
then routed down the creek and monitored at va tions. The preliminary analysis assumes no
losses into the creek bed, which may be sig and a refinement of the analysis is required to

ensure that the “slugs” are sufficiently | ough to overcome these losses. However, specific
physical and geological information reqnir</ is assessment is not currently available.

The software used to undertake th %ﬂaw attenuation calculations was XP-SWMM. The results are
summarised in Table 1 belovﬁs esults report hat the bigger the slug, the further it carries

downstreaim with an appreciable veélocity.

Table 1 - Results of Preli Hydraulic Analysis
Storm | Inflow ‘Q Volums Velocity (mis) at Chalnage T:':a Titr:e
Ref | (m3/g)yfDubstion [ (ML) | Okm 1.2km 6.4km 11.6km 27.3km 53.6km | Peak | End
hrs) LO1  LO4 LOS  LO6  LOY L13 | (Days) | (Days} |
01020 | 1 5.55 20 021 018 012 010 o008 007 | 75 20
01-040 | 1 ERT 40 |021 019 014 D012 010 008 | 85 18
01-080 | 1 16.67 80 | o022 049 015 014 042 009 | &0 18
01080 | 1 2222 8 (022 019 016 015 013 010 | 58 18
01-100 | 1 27.78 100 | 022 019 016 015 014 041 58 18
03020 | 3 1.85 20 |[030 o027 042 010" 008 007 | 78 18
03.030 | 3 2.78 30 |o030 o027 044 014 040 007 | €3 19
03040 | 3 .| 270 40 1030 027°' 045 042 0.1 008 | 59 19
f (03060 | 3 585 | 60' |03 027 017 014, 012 008 | 66 19 -]
103120 3 11.11 120 | 030 ~UZ7 020 017 045 013 | 48 | 8
03180 | 3 16.67 160 [ 030 027 021 020 017 014 | 45 18
03240 | 3 2222 240 | 030 027 021 021 019 016 | 4% 17
03300 | 3 27.78 300 |03 027 021 021 020 017 | 43 17
Qvera Century of =

o red
LAGINSEring SXcaiience

. i 9
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2136869C-L TRODBAM]
Ledy Annle Mine
Remedisl Sirategy

Note that Chainage Okm Is located at Lady Annie Mine and Chainage 53.4 is Jocated at Buckley River. The "time to
peak® and "time 1o end” refer to the fully attenuated hydrograph at Buckley River with no captue dams, and they
give an indication of how long it takes ta collect the “slug” at the downstream end of the creek.

Table 1 demonstrates that the meximum velacities are low, and they diminish as the flocd wave passes
down the channel. Though a velocity of about 0.3 m/s can be achigved at Lady Annie Mine by the
release of the “slug”, this is reduced to 0.07-0.17 m/s at Buckley River.

Required Velocities
Published data focus on erosion velocities, and most empirical and ﬁy derived data refer to
granular soils and particle size. The velocities In Table 1 are s elow the ranges of velocities
presented in most published information, which reduces the sour: ation available. Ven Te Chow

provides a velocity-particle size table in Fig 7-3, based on SSR data. This plot indicates that
the velocities required to move particles of 0.01mm, 0.1mm andWf.0Omm are 0.17m/s, 0.24m/s and 0.54

m/s respectively. @ V4
Proposed Setup %
Based on the above information, it is likely esired layout would include releases of water at rate

of 3mfs with a volume of 60ML. This require the construction of 8 dams every 6.5km.
Unfortunately the level of disturba ng, limited access makes this unrealistic, and as such the
o %o )
%

following layout is proposed:

= installation of a 30ML dam ogs'ta ﬂ
-

(f""': " installation of a 20 A ery 10—15k®

TV release of cl;Q ed water slugs up to 3kL/s 5 N?/ S

" mainten@myd monitoring (including sampling and excavation) of dam sediments throughout the
2005/2010 wet season.

Whilst this arrangement will not scour soil particle larger than 0.01mm, it will achieve velocities around
0.11m/s and displace pended contaminated water within the stream,

Clean water sources

Currently, clean water sources at the Lady Annie Mount Clarke site comprise the following:
» approximately 118ML within the Raw Water ponds

* approximately 20~-40ML of stormwater runoff captured behind the Heap Leach Pads

* piped water from the Johnston Creek Borefield.

Ovar a Ceniury of
Engineering Excellencs
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Lady Annie Mine
Remedial Slrailegy

Additional water sources that may be utilised pending treatment include;

= water captured in the Mount Clarke East and West Pits and Flying Horse Pit — Approximately
376ML. Currently impacted with heavy metals

*  water within Stormwater Ponds 1 and 2 — Approximately 576ML. Currently low pH and impacted
with heavy metals and sulphatas.

capacity be created adjacent to the current Raw Water Pond, complete wi ive flood gate to aliow
rapid discharges. Q~

Current dam infrastructure

It is understood that most of the dams located on downstream groperties are in need of repairs following
the flooding of these areas. Consequently it is anticipated that e’ dams wilt be of minimal use for the

proposed remediation, without significant works @:ﬁase integrity, size and water release

it is proposed that to achieve the velocitios required in Table 2 above, anzon-site dam with a 20ML %‘7
th'y

mechanisms.

Based on available information, six-seven da %e constructed in the stream, at locations to be
determined in consultation with stakehold V

To satisfy the requirements of the re W trategy, the dams are required to be:

» in-line with the creek Q~

= involve the constructiompf an earth wall across the stream with an area (sump) excavated
immediately in fron Il for accumulation of sediments

= jnciude tha @gﬂt of a permanent drainage structure (ie Floodgate) with invert lavel situated
higher thep=gediment capture areas. This does not include the dam situated at the confluence of the
Buckley @Fmd Inca Creek, which will be removed immediately following the validation of ail
rks.

treatment
» accessibie by road or track
s ¢apable of accepting a minimum of 20ML water.

Following treatment, each dam will be released downstream to flush the next section of stream.

Treatment options

Currently, it is proposed that Bauxsol or 'red mud' is used to chelate and precipitate metals and adjust
pH. The treatment of the water within the dams is |ikely to involve the mixing of a powder based Bauxsol
compound plus additional reagents into & wet slurry before being sprayed across the surface of the
dams at a rate of approximately 1-3g/L. Once in the ponds, the compound increases the pH of the water
and permanently bind heavy metals in the process.

Over a Century of
Enginecting Excellence
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Over a period of 2-3hours, the Bauxsol will settle out of the solution, forming a thin (1-3mm), non-toxic,
stable sediment. Following release of the treated water back into the creek, the sediment will be
removed via an excavator or equivalent. Excavated material will be transporied back to the mine site by
truck and use for revegetation purposes.

it is noted however that treatment via the use of other chemicais/compounds (such as Limestone or
Hydrated Lime) has not been fully explored with regard to the proposed methodology. It is further
understood that these treatment options will need to be comprehensively considered prior to the most

appropriate treatment being adopted.
During the treatment process, the water will be monitored using field ﬁs to ensure that the pH
corrections are achieved and samples collacted 24hrs post treatme nfirm the metals content has

reduced to acceptable levels. Analysis of samples will be und n-site to pravide an indicativa
analysis of concentrations pricr to the collection of valldation for analysis at a NATA accredited
laboratory. ,

3. Further work Q/

It is proposed that further research be cond c?garding the feasibility of the proposed remediation
methodology prior te finalisation of the m@ d the commencement of field works. To facilitate this

research it is proposed that specific datg regawding the physical and geological nature of the creek along
its course be sought to further the reduj odelling of the system.

Data must include: Q‘

« survey data of rep sections of the creek beds to ascertain gradient

* local surface &ﬁ? -¥urface geology
. permeab@: ek bed solls/sediments.

4. Schedule . '

With respect to the preliminary work undertaken in this report, the following indicative timeline is
provided as a conservative estimate. Actual timelines are likely o be compressed through treatment of
multiple locations simultaneously:

Over a Century of
Engineering Fxcellerice
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21368869C-LTRODBAM;

Lady Annle Mine
Remedial Stralegy

Week Ending

Schedule

15" May

Completion of supporting research | 2 weeks
to justify methodelogy. Design of

12" June

dams and outlet structures

' Engagement of contractors to
undertake civil works (dams},
installation of slotted screen
pumping locations. Mobilisation of

4 weeks

AN

treatment equipment.

Flushing of water, treatment and 4 - 8 weeks

July — 7" August

verification sampling

Removal of impacted sediments 2 weeks

21° August

A

| and re-instatement of farm dams

"%

5. Closure
We trust that this report provides appropriate in

if you have any questions regarding the

n to satisfy the EPA's requirements.

Matt Jeffs (07) 3854 8302 or Brian % (07) 3854 8616.

Yours Sincerely

Matthew Jeffs ’S\
Senior Envir@ma Engineer

Parsons Brinckerhoff Australia Pty Limited

s.49 - Signature

Gver a Centuty of
Engineering Excellence

12-513 File B

s.49 - Signature

Brian Fainton
Senior Environmental Scientist
Parsons Brinckerhoff Australia Pty Limited

and results documented above, please contact either
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Mt Isa Office, Mt Isa House
Cnr Camooweal & Mary St., MtIsa Q 4825

Queensland Government Ph: (07) 47447888 FAX: (07) 47447800
Environmental Protection Agency www.eny.gid gov.au ABN: 87221158786

Queensland Parks and Wildlife Service

Environmental Proiection Order
Section 360 Environmental Protection Act 1994

This Environmental Protection Order is issued in aceordance with section 360 of the Environmental Protection Act 1994.

Under the provisions of the Environmental Protection Act 1994 an Environmental Protection Order
Is issued:

To: Lady Annie Operations Pty Ltd (ACN 076289097)

Attention Messrs Gary Peter Doran and David John Frank Lombe
Receiver Managers for Lady Annie Operations Pty Ltd @
Deloitte Touche Tobmatsu ' Q~

of. Woodside Plaza Level 14 i
240 St Georges Terrace Q

PERTH WA 6000 ’

TAKE NOTICE that under the provisions of the Envir%% Protection Act 1994, an Enviranmental
Protection Order is issued fo you by the administerj ority. The administering authority is the Chief
Executive of the Environmental Protection Agency Q’(%%G‘lo below as the EPA).-

L

f
is ed in respect of the activities of Lady Annie
der Environmentai Authority MIN100401008 {the EA)
at premises/place on land described as » ML5435, ML5448, MLL5447, MLE448, ML5474, ML5476,
ML5478, ML90168, MLY0169, MLS0 178, MLO01079, MLOG184 (the mine), which is located
approximately 100 kilometres north of Mownt Jsa to secure compliance by the person with the general -
environmental duty under sectios W the Environmental Protection Act 1994,

The Environmental Protection Order {STAT 448)
Operations Pty Ltd and related entities co

A Grounds
The Environmental Pr erer is issued on the following grounds:- .

1. To secure compliance with the general environmental duty, which pursuant to section 319 of the
Environmental Protection Act 1994 (‘the Act), requires that a. petson must not carry out any activity
that causes, 6r is fikely to causeg, environmental harm unless the persoh takes all reascnable and
practicable measures to prevent or minimise the harm.

The facts and circumstances forming the grounds are:
1. CopperCo carries out mining activities on the mine. -

2. During normal operating conditions, the mining activities Acause. or are likely to cause,
environmental harm. The EA authorises the mining activity and limits the actual and potentiat
environmental harm that can lawfully be caused.

3. Rainfall records indicate that between 1 January 2009 and 17 February 2009, approximately 1000
mm of rain fell on, or in the vicinity of, the mine.

4. On 30 January 2009 and 7 February 2008 the EPA was advised by Jason Alexander of Copperco
that discharges had occurred from the mine inte Saga Creek Saga Creek which fiows into Inca

Creek, and then the Buckley River.

12_513 File B Page 1 of&
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S. The EPA took water samples from Inca Creek, downstream of the mine; on 23 February 2009. -/n
situ analysis of the water samples indicate that the water had low pH levels when compared with
reference sites.

5. On 30 January‘2009, CopperCo provided the EPA with data relating to discharge water over the
pond spillways. That data indicated that:

a. water in Stormwater Pond 2 contained 0.04 g/l copper and had a pH of 4.26;
b. water in the Stormwater Pond 2 spiliway contained 0.22 g/l copper and had a pH of 2.51.

¢. the depth of the water over the spillways was approximately 200mm and flow was
approximately 12. cubic metres per second.

d. the water at monitoring point MKDSO4 had a pH of 3.45 and Electrical Conductivity of 862
ySfem.

7. On 21 February 2008, an owner of land located 20 kilometres do @from the mine advised
the EPA of.poor water quality in Inca Creek. Q‘

18],

8. EPA staff, who are also Authorised Persons took water

s from Saga and inca Creeks at
locations downstream of the mine, and carried out in sity we -

9. The in situ water quality monitoring indicated that @a&r’ was acidic with pH ranging from 3.3 to
47, :

10. EPA Officers also made observations that h%er in Saga and Inca Creek was clear,"with an
obvious green discolouration, and had a and unusual odour. The water in Saga and Inca
Creeks is usually turbid. ' Q

ies included spangled perch and catfish) and a dead crab.
ihvestigation and post mortem.

11. EPA Officers observed dead fish
They collected six {6) dead fish

12. On 25 February 2003, EPA offigers took water samples from Saga and Inca Creeks and carried out
in situ water quality mogitoring in the waters from the mine and downstream for a distance of
approximately 30 kilai

13. In situ testing i ’Na'd at the water in Inca Creek at the point closest to the mine was acidic with
apHof232.

14. In situ testingconducted at the sites downstream of the mine discharge indicated that the pH in the
water gradually increased as distance from the mine increased. /n sity testing at the monitoring
point 30 kilometres from the mine indicated pH at 5.7. '

15. Compared tc the ANZECC 2000 guidelines for livestock drinking water (table 4.3.2) the water
quality resuits showed:

e. Copper exceeding guidelines at all sites within Saga and Inca Creeks:and )

f.  Aluminium and Cobalt exceeded the guideline at various sites in Saga Creek and Inca
Creek; and

g. Nickel exceeded the guideline in Saga Creek

16. Compared to the ANZECC 2000 water quality guidelines for the protection of ecosystems (95%) the
guidelines were exceeded for various water quality parameters within Saga and Inca creek
including Aluminium, Chromium, Beryllium (LR), Cobalt (LR), Copper, lron (LR), Lead, Manganese,
Nickel, Vanadium {LR), Uranium (LR}, Zinc, pH

17..On 5 Japuary 2009, CoppérCo Ltd advised the EPA of subsidence in the wall of Stormwater Pond 2
' on the mine,
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18. On 17 February 2008, EPA Officers attended the mine and inspected the wall of Stormwater Pond
2. They observed subsidence of the pond wall and waters discharging from the pond to Inca Creek.
The subsidence was observed to be significant, and to have greatly reduced the capacity of the
pond to contain hazardous material, as rntendecl

19. The information provided to the EPA arid mvestlgations undertaken by the EPA indicate that:

h. A large volume of water with a low pH has been released from Stormwater Pond 2 on the
mine to Inca Creek;

i. Environmental harim has been caused.

20. Works are required to be carried out within the recelving environment to mltlgate the impacts
caused by the releases.

B Requirements
Pursuant to this Environmental Protection Order you are required to: @
1. As soon as possible, and by no later than 5.00 pm {AEST) on Fri pril 2009, for those sections

fivéstock drinking water quality, in consultation with the lan r, implement measures to prevent

of Inca Creek and Saga Creek which exceed the ANZ@ 00 water quality guidelines for
access by all livestock and minimise access by fauna,

2. Subject to obtaining approval for access from affe landowners, as soon as possibie, and by no
later than 5.00 pm (AEST) on Friday 1 May 2 all on-stream farm dams and sections of
Saga and Inca Creeks, which have been affecte he discharge of contaminated waters from the
mine site in January and February 2009, to a ‘as & minimum for metals and pH, either:

“a ANZECC 2000 trigger levels for ction of freshwater aquatic ecosystems (at the 95%
level); or ' : )
b. reference values. \/
3. As soon as possible, and by n an 5.00 pm (AEST) on Thursday 9 April 2009 identify practical

options for treatment of all on-stream farm dams and sections of Saga and Inca Creeks, which' have

been affected by the discharge of contaminated waters from the mine site in January and February
2009, to achieve as for sulphate either ANZECC 2000 trigger levels for the protection of

freshwater aquat:c ms (at the 95% Ievel) or reference values. These options must:

a. Be proﬂ% the administering authorlty and a preferred remadiation option nominated for
entified including the remediation standard. ,

ac?;k
b. Pro a map of the areas assessed-and showing any contamination identified.

¢. Where an area has been impacted and no remediation is proposed provide justification for
that proposal and Identify the effect this will have on the impacted environmental values.

d. Include a proposed schedule of remediation waorks.

4. Treatment underfaken in Requirements-1-3 must not result in contammat]on of environmental harm to
the receiving environment.

5. Treatment undertaken in Requirements 1-3 must ensure that water quality in the Buckley River
directly downstream of the confluence with inca Creek meets as a minimum, either
a. ANZECC 2000 trigger levels for the protection of freshwater aquatic ecosystems (at the 95%
level), or
h. reference values.

6. As soon as possible, and by no later than 5.00 pm (AEST) on Friday 8 May 2009, assess the impact
of the discharges of contaminated waters from the mine site in January and February 2009 on the
environmental values of the receiving environment. The investigation must;
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a. Define the geographic extent of impacts
b. inciude identification of the environmental values
c. Bein accordance with the ANZECC 2000 methodology and AUSRIVAS methadology.
d. Include assessments on the impacts on: _
i.  Water quality for surface and groundwaters;

i. Sediment quality;

fi. Soils; and

iv.  Flora and fauna.
e. Include a comparison and review of previous relevant studies underiaken.
. Include relevant reference sites.

7. As soon as possible, and by no later than 5.00 pm (AEST) on Friday 15 May 2009 identify pracfical
options for remediation of any areas of contamination of ground water andNand (including
sediments) resulting from the January and February 2009 releases of inants from the mine

site. These options must:

e. Be provided o the administering authority and a prefer diation option nominated for
each area identified including the remediation stan

f.  Provide a map of the areas assessed and showing anyContaminzation identified.

g. Where an area has been impacted and no edgtion is proposed provide justification for
that proposal and identify the effact this%wo_ on the impacted environmental values,

h. Include a proposed schedule of rem%& rks.

te:

8. Devélob along term moenitoring program r than 5.00 pm (AEST) on Friday 21 May 2009, to
assess the recovery of the impacted envi ent identified under item 6. The program must’

include: _ g :
a. sufficient spatial and temp cation {including controls} to enable statistically valid
conclusions to be made conterfiing any impacps of the release on receiving environment; and

b. physical, chemical art biglogical assessment of sediment, water and habitat quality; and

properly defined essible sampling locations which have regard to water use by
downsiream owvers, and :

le procedure and analysis; and

nge of analytes including dissolved and total metals at each location; and
proper cjua!ity assurance procedures; and

d
6. aconsi
f
g

a timeframe for provision of reports regarding the recovery of the impacted environment to the
Environmental Protection Agency; and

h. Identification responsibilities and imeframes for each action ;
9. By no later than 5.00 pm (AEST} on Tuesday 9 April 2009, provide a report to the administering

authority outfining the measures taken and/ or proposed to be taken in order to comply with the.
requirements of this Notice.

10. By no later than 5,00 prn (AEST) on Tuesday 30 June 2009, provide a report to the administefing
authority, from suitably qualified person certifying that Saga and Inca creeks have been
decontarinated and rehabilitated.

11. For the receiving environment that has been affected by the discharge of contaminated waters from
the mine site in January and February 2009, obtain prior permission from the respsctive
landholders of those places, for entry to those places for the purpose of:

o Inspecfing, examining, measuring, testing photograpﬁing or filming
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o Taking samples
o Recording, measuring testing or analysing things

o Remediation works

Definitions:

ANZECC 2000 - Australian and New Zealand Guidelines for Fresh and Marine Water Quality (2000)

ANZECC water quality guidelines 2000 livestock drinking water quality:
» For metals and metalloids — refer toc ANZECC 2000 - table 4.3.2
» ForpH-6-8 :
e For major lons and dissolved saits — limits outiined in sections 4.3.3 x

ANZECC trigger levels for protection of freshwater aquatic ecosystems (at 95% level) — ANZECC
" (2000} default trigger levels for aquatic ecosystems of slightly disturbed tropu@hlian upiand rivers as

defined in table 3.3.4, 3.3.5 and 3.4.1.

Reference values —local trigger limit based on a minimum samples si consecutive reference site

samples .
Reference site must:
(a) be from the same biogeographic and climatic reglon an

{b} have similar geology, soil types and topograp
(¢) contain a range of habitats similar to those st sites; and
(d) asimilar flow regime; and %

(e) not be so close to the test sites that an@\

ance at the test site also results in a change

at the reference site. - g
Environmental values as defined in section Environmental Protection Policy (Water)

Long term monitoring program is mopi ogram which is carried out over a number of years to assess
the recovery of the impacted environ - program will need to continue until such time that it can be
demonstrated that the receiving envifenment has recovered to a status equivalent to prior to the
contamination event in January %Vbruary 2009. :

Recelving enwronment but not necessarily limited to groundwater, surface water, flora and
fauna, land, air ahd se within mining leases (MLs) MI.5428, ML5435, ML5446, ML5447 ML5448,
ML5474 ML5476, MLa4 90168 ML9G169, ML30174, ML90178 ML901079 ML90184 and areas off
lease including Sa creeks and Buckley River. _

And also TAKE NOTICE that:
1. The requirements of this Order take effect immediately upon service of the Order.

2. Failure to comply with this Environmental Protection Order is an offence under the
Environmental Protection Act 1994 (Qid).

3. This Order remains in force until further notice from the administering authority.
4, You may apply for a review of or appeai against the decision to issue the Environmental Protection’

Order within ten business days of the service of the order. Information regarding the reviews and
appeals are attached to this order.
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Obligations

Should you propose to dispose of the place or business to which this Environmental Protection Order relates,
you must advise the buver of the existence of this Environmental Protection Order (Section 362).

s.49 - Signature

! (signed) (Date)

Ingrid Fomiatti Minnesma
Delegate of Administering Authority
(Environmental Protection Act 1994)
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EXTRACTS FROM THE ACT REGARDING REVIEWS AND APPEALS

Procedure for review
521.{1) A dissatisfied person may apply for a review of an original decision.

(2} The application must-
(2) be mads in the approved form to the administering authority within-
)] 10 business days after the day on which the person receives nolice of the original decision or the
administering autharity is taken to have made the decision (the "review date™: or
(i) the longer period the authority in special ciréumstances allows; and

{b) be supported by enough information to enable the authority to decide the application.

(3) On or before making the application, the applicant must send the following documenits to the olher persans who
were given notice of the original decision-
(@) nofice of the application (the "review notice"), and
{b) a copy of the application and supporting documents.

(4} The review notice must inform the recipient that submission on the application may de made to the administering
authority within 5 business days after the application is made 1o the authority.

5) if the administering authority is satisfied the applicant has complied with sub n {2) and (3), the authority must
within 10 business days after receiving the application -

(a) review the original decision; and
{p) consider any submissions properly made by a recipient of the otice; and
{c} make a decision {the "review decision") tc-
i} confim or revoke the original decision; or
(i  vary the original decision in a way the admini@a&hor—ity considers appropriate.

(B} The application does not stay the original decision.

7) The application must not be dealt with by- %

{a8) the person who made the original decision; o
(b} =a parsonin aless senior office than the ho made the original decision.

{8) Within 10 business days after making the fevi cision, the administering authority must give written notice of
the decision to the applicant and perso wre given notice of the original decision.

(9} The notice must-
{a) include the reasons for the
{b} inform the person of their right

(10) If the administering author wnot comply with subsection (5) cor (8) the auihonty is taken to have made a
cé ;? ci

cision; and
appeal against the decision.

decision confirming ihe siof.
{11)  Subsection (7} app&:sp the Acts Interpretation Act 1954, section 27A.'1%

{12 This section doi ply to an original decision made by--
(@) foram administration and enforcement of which has been devoived to a local govemment - the
local govergment itself or the chief executive officer of the local government personally; or

(b) for another matter-the chief executive personally.

Stay of operation of original decisions

822

(1) I an application is made for review of an original decision, the applicant may immedizately apply for a stay of
the decision to-

(&) for an original decision mentioned in schedule 1, part 1 —the tribunal; or
{b) for an original decision mentioned in schedule 1, part 2 — the Court,

{2) The tribunal or the Court may stay the decision to secure the effectiveness of the review and any later
appeal to the tribunal or the Court,

{3) A stay may be given on conditions the tribunal or the Court considers appropriate and has effect for the
period stated by the fribunal or the Court.

{4) The period of a stay must not extend past the time when the administering authority reviews the declsion
and any later period the tribunat or the Court allows the applicant to enable the applicant to appeal against
the review decision.
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Who may appeal -

31 (1} A dissatisfied person-who is dissatisfied with a review decision, other than a review decision to which
subdivision 1 applies, may appeal against the decision to the Court.

(2} The chief executive may appeal against another administering authority 's decision (whether an original ar
review decision) to the Court.

(3) A dissatisfied person who is dissatisfied with an original decision to which section 521 does not apply may
appeal against the decision to the Court.
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