Form

Mining

Application to amend an environmental authority (mining activities) for a
level 1 mining project

OFFICIAL USE ONLY This form is to be used when applying for an amendment of an environmental
authority for a level 1 mining project under s. 240 of the Environmental Protection Act
DATE RECEIVED: 1994.

| ’ The holder of an environmental authority (mining activities) may use this form to:

e add a new mining tenement to an existing environmental authority;

FILE REF:
e increase the surface area of a tenement;
s include additional activities or change the scale or type of activities;
PROJECT REF
e request an amendment to the conditions of an existing environmental authority,
e request an amendment to an environmental authority to reflect a change in the
COMBLE & FORM CORRECT AA relevant standard environmental conditions;
[] L——l e remove one or more existing holders of an environmental authority;
COMPLETE FEE A ; ;
e as part of an application for the transfer of environmental authority, the proposed
D transferee is seeking an amendment to the authority;
ADMINISTERING REGION: e to nominate a principal holder.

(The principal holder under the Environmental Protection Act 1984 should also
be the principal holder under the Mineral Resources Acf 1989.)

ENTERED BY [SIGNATURE]: Do not usethis forl:

e to correct a clerical or formal error. The administering authority can make the

DATE carrection as long as the proposed amendment does not adversely afiect the
‘ ’ interests of the environmental authority holder, or anyone else.
To amend a financial assurance, if there are no other amendments to your

environmental authority, use the form Application for Amendment or Discharge of
Financial Assurance for an Environmental Authority (Mining Activities) (EM2104).

If you are applying for 2 new mining tenement to be added to an existing
environmental authority, or requesting additional surface area for an existing
environmental authority, please submit this form, together with the required fee, to
the Mining Registrar.

For all other applications, please submit the completed form, together with the
required fee, to the administering authority.

! This is the publication number, which can be used as a search term to find the latest version of the publication
at <www.ehp.qgld.gov.au>.

Page 1 of 10 = 120808 « EM774 « Version 4
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Form

Application to amend an environmental authority (mining activities) for a level 1
mining project

Question 1 - Applicants

The applicants for, and/or holders of
a relevant mining tenement for a
mining project must also be the
applicants for and/or holders of the
associated environmental authority
(EA).

Joint holders may appoint one of the
applicants as the principal applicant
(for submitting and receiving notices
etc) by completing Attachment A.

Question 2

Ensure that Attachment A is
completed.

Question 3 — Contact person

Where the holder or principal helder
is a company, identify a responsible
person to act as signatory of this
application.

Specific information requirements

1. Environmental autharity (EA) holder name(s)

'NAME & ABN/ACN;
Barrick (Kalgoorlie) Limited A.B.N. 12 009 712 092

NAME & ABN/ACN:

NAME & ABN/ACN:

2. Principal holder name (where applicable)

NAME & ABN/ACN:

3. Contact person for this application

NAME :
[CTPI49-Scha ™

POSITION:
Reclamation and Closure Manager

REGISTERED BUSINESS ADDRESS:
Level 9 Brookfield Place, 125 St Georges Terrace, PERTH WA 6000

FULL POSTAL ADDRESS:
Level 9 Brookfield Place, 125 St Georges Terrace, PERTH WA 6000

PHONE: FAX:
( )
MOBILE PHONE: EMAIL:
CTPI 49-Sch4 .
. |CTP1 49-S@barrick.com

Page 2 of 10 - 120808 « EM774 - Version 4

19-181

File D

Department of Environment and Heritage Protection

Page 2 of 390



Form
Application to amend an environmental authority (mining activities) for a level 1
mining project

Environmental authority to be amended

Question 4 4, EA details

EA details may be found on the PROJECT NUMBER (WHERE ISSUED):
existing authoerity, relevant tenement

approval or quoted in other

correspondence received from the

administering authority. PROJECT NAME:

If you cannot locate the authority Croyd on

number, please contact the
administering authority.

ENVIRONMENTAL AUTHORITY NUMBER
Where the Mining Registrar has

previously issued a project number, MIN100401906
provide that number.

TENEMENT TYPE AND NUMBER (E.G. ML1234):
Mining Lease, ML5248

Question 5 — Removing holders 5. Do you wish to remove one or more existing holders from the EA?
This application form cannot be used ) g
to include a person as a new holder [0 Yes — Listthe existing holders of the EA to be removed from the

of the authority. Use the form titled
Application to Transfer an
Environmental Authority (Mining

If the person to be removed is the
holder of a relevant mining tenement,
it is likely that the administering
autharity may require that person to If this is the only purpose of the amendment application, no

in a holder of the authority. . A . :
remain & hoder ! further information is required — go to Question 18
The holders of the EA must be the
same people as are holders of the

authority

associated tenements. K No — GotoQuestion6
Question 6 6. Are any of the current or proposed mining tenements over land that
The maps for identifying strategic is designated as strategic cropping land (SCL) or potential SCL as

cropping Jand (SCL) and potential
SCL can be found on the EHP
website at
<www.ehp.gld.gov.au/licences-

ermits/maps_of_environmentally_se ,
ﬁsitive_areas.php >, No — Go to Question 8

shown on a SCL trigger map?

[] Yes —» GotoQuestion7

Relg
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Form

Application to amend an environmental authority (mining activities) for a level 1

mining project

Question 7

An application for an SCL compliance
certificate provides a streamlined
assessment pathway for resource
activities that pose a low risk to
adversely impacting on SCL or
potential SCL. You must be able to
comply with the SCL standard
conditions code for resource activities
to apply for an SCL compliance
certificate.

If you cannot comply with SCL
standard conditions code for resource
activities, you must apply for an SCL
protection decision.

The SCL application forms and SCL
standard conditions code for resource
activities are available on the EHP
website.

An environmental authority can not
be issued unless an SCL compliance
certificate has been given or an SCL
protection decision has been made.

Question 8

The amendment is not limited to the
existing conditions of the EA. Holders
may apply to have additional
conditions included in the EA.

7. How will, or have, you considered Strategic Cropping Land Act
2011 requirements?

] Considered underthe SCL standard conditions code for resource
activities.

[0  I/We have already applied for a compliance certificate:
Ref No.
[1 I/We will be applying for a compliance certificate.
[] Considered under a SCL protection decision
[0  I/'We have already applied for a protection decision:
Ref No.
] I/We will be applying for a protection decision.

8. What is the purpose for seeking an amendment to the
environmental authority ?

+ Toinclude additional activities or a change in the scale or type of
activities — Go to Question 9

e To amend conditions of an existing authority — Go to Question 10

e As part of an application for the transfer of an EA where the proposed
transferee is seeking an amendment of the EA — Go to Question 17

« To increase surface area of the tenement, or to add a new mining
tenement to the existing EA (provide details in the below sections).

TENEMENT TYPE AND NUMBER (E.G. MLA1234).

[1 Other

PLEASE SPECIFY:

Rele|
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Form

Application to amend an environmental authority (mining activities) for a level 1

mining project

Question 9 — Activities

Please include information on any
additional tenements, an increase in
surface area, an increase in rate of
production or disturbance, or the
building of additional infrastructure.

The application may be refused on
the grounds that it would be more
appropriate for the applicant to seek
the amendment by replacement of
the EA.

Question 10 - Conditions

Holders may apply to have additional
conditions included in the EA.
However, the administering authority
may grant the application only if it
considers the amendment necessary
or desirable.

Question 11

A condition of an EA reguiring a
financial assurance cannot be
amended or discharged using this
form, or under the amendment
provisions of chapter 5, part 8 of the
EP Act.

9. Do you intend to carry out additional activities and/or change the
scale or type of activities that make up the project?

[1 Yes

— Please provide details below

PLEASE SPECIFY:

LIST ADDITIONAL TENEMENT(S):

PLEASE ATTACH DETAILED INFORMATION OUTLINING THE CHANGES
TO THE ACTIVITIES THAT MAKE UP THE PROJECT

Tick to indicate attachments: J

[0 No

— Go to Question 10

10. Do you wish to amend one or more conditions of your EA?

X Yes — GotoQuestion 11

— Go to Question 14

[ No

11. Identify the EA condition(s) to be amended

CONDITION NUMBER(S):
Clause F1-1

IF YOU REQUIRE ADDITIONAL SPACE, PLEASE ATTACH A SEPARATE SHEET

Tick to indicate attachments: [}

Relf
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Form

Application to amend an environmental authority (mining activities) for a level 1
mining project

Question 12 12. Explain why the conditions listed in Question 11 cannot be met

If you require additional space, EXPLANATION:
please attach a separate sheet

Extreme rainfall can produce discharge from the Content Pit Lake which
has been treated to be within stock watering guidelines. Consequent

dilution in the receiving environment and high flow conditions in Belmore
| Creek result in no discernible environmental impact. However, clause F1-
1 effectively prohibits any discharge under any circumstances.

Tick to indicate attachments: <

Question 13 13. Propose replacement condition(s)

Please provide supporting information NEW CONDITION(S):
to ensure the activities do not cause :

material or serious environmental Clause F1-1 to be amended to provide for discharge from the Content Pit
AT and Lady Isabella Pit lakes under the appropriate flow conditions in the

If you require additional space, receiving Belmore Creek.

please attach a separate sheet

Tick to indicate attachments: B

Question 14 — Financial assurance  14- Indicate the amount of financial assurance to be held for the

Asen pasiitiofths arendrient amended EA for the mining project:

process, the holder of the EA must
provide financial assurance as ) .
required by the Codes of Total amount of financial assurance 3

environmental compliance. proposed to be held:

For further details, see the guideline

Calculating Financial Assurance for

Mining Prejects (EM585) and the Tick to indicate attachment: Ul
relevant code of environmental

compliance. Electronic copies are . . .
available at <www.ehp.qld.gov.au> The proposed amount of financial assurance will be reviewed by the

Financial assurance is calculated as administering authority and may be altered at the discretion of the
follows: administering authority if it is not consistent with the area of disturbance and

(i) formining leases, from a rehabilitation requirements.
schedule of disturbance and
rehabilitation in the plan of
operations

(i) for exploration permits and
mineral development licences,
by reference to the schedule of
rehabilitation costs in the Code
of Environmental Compliance for
Exploration and Mineral
Development Projects

(ii) total financial assurance for the
mining project is obtained by
adding the financial assurances
in (i) and (ii} above.

Reled
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Form
Application to amend an environmental authority (mining activities) for a level 1
mining project

Questions 1517 15. In the table below, insert the appropriate amounts and form of
Include the GST component when financial assurance in relation to the EP Act.

stating the amount proposed to be )

held/lodged, and the amounts Amount of financia} | Form of financial
currently held where relevant (adding assurance assurance”

the GST component if it has not been
previously submitted).

Amount proposed to be held in $
Question 14

Amount currently held' 3

Difference between the amount $
proposed and the amount
currently held®

" Insert the amount and form of financial assurance that is currently held by the
administering authority under the EP Act (i.e. not including tenement security
required by the Mining Registrar under the Mineral Resources Act 1989).

2 A negative amount is the amount of financial assurance to be returned by the
administering authority (Question 17 applies). A positive amount is the additional
financial assurance (including GST) to be submitted to the administering authority
(Question 16 applies).

*The administering authority will require financial assurance either as cash or as an
unconditional guarantee from a suitable financial institution.

16. Where a financial assurance is to be amended and lodged with this
application, please identify the person(s), company/companies or
institution providing the financial assurance on behalf of the
(proposed) authority holder(s), nominate the amount and the
manner in which the financial assurance is being provided.

NAME(S) & ABN/ACN: AMOUNT $: | MANNER HELD:
N/A [ cash

] financial institution
unconditional guarantee

Questions 17 17. Where a financial assurance is to be discharged and returned to a
Wlere5 finansial sssiiancs 16 be person(s), company/companies or financial institution, please
returned to a company or financial identify the person, company or institution, nominate the amount to
institution, provide the Australian . 2, 4 5
Business Number (ABN) or the be returned and the manner in which the financial assurance is
Australian Company Number (ACN) currently held.
for that company/institution.

NAME(S) & ABN/ACN: AMOUNT $: | MANNER HELD:

N/A [ cash

[ financial institution
unconditional guarantee

Rele
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Form

Application to amend an environmental authority (mining activities) for a level 1

mining project

Question 18

Please read carefully through the
certification opposite and tick all of
the boxes if appropriate, before
signing.

Privacy statement

The Department of Environment and
Heritage Protection is committed to
protecting the privacy, accuracy and
security of your personal information
in accordance with the Information
Privacy Act 2009. The information will
be accessed only by autherised
employees within the department for
the purposes of processing this
application to amend an
environmental authority, as
authorised under s. 240 of the
Environmental Protecfion Act 1994.
To enable the processing of this
application, information may be given
to the Department of Natural
Resources and Mines. Your personal
information will not be disclosed to
any other third parties without your
consent or unless authorised er
required by faw. All information
supplied on or with this form may be
made available to others upon
request, subject to provisions of the
Right to Information Act 2009 and
Evidence Act 1977. For queries about
privacy matters email:
AdminReview@ehp.qgld.gov.au or
telephone: (07) 3896 3705.

18.

X
X

X

Applicant certification

I/we, being the person(s)/entity identified at Question 1, hereby apply
to amend the EA stated at Question 4 as detailed in this application.
I/we solemnly and sincerely declare that the information provided is
true and correct to the best of my/our knowledge and l/we make this
solemn declaration conscientiously believing the same to be true.

IAve understand that all information supplied on or with this application
form may be made available upon request, subject to the provisions of
the Right to Information Act 2009 and/or administrative access
arrangements of the administering authority.

I/we understand that suitability inquiries may be made of any applicant.

Iiwe enclose the required amendment application | ¢ 276
fee® of

l/we am/are autherised to sign on behalf of the applicant(s), and
commit this person/entity in all matters relevant to this application.

l/we am/are aware that under s. 480 of the Environmental Protection
Act 1994, it is an offence to give the administering authority
information that l/we know is false, misleading or incomplete in any
material particular.

I/'we understand that an incomplete application (including applications
that do not include the fee) may be invalid. Invalid applications will be
returned without processing and will only be processed if resubmitted

wi invalidatinasdesiiee addrassed
ith all invalida SRR

SIGNATURE :

NAME AND POSITION OF SIGNATORY: DATE:
CTPI49-Sch4 | Raclamation Closure Manager 10/12/12

2 See the information sheet Fees for Permits for Environmentally Relevant Activities (ERAs) (EM33), available at
<www.ehp.qgld.gov.au> or through Permit and Licence Management, phone 13 QGOV (13 74 68).
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Form
Application to amend an environmental authority (mmlng activities) for a level 1
mining project

Applicant checklist

X Application form completed and signed

[X] Fees paid or enclosed (if applicable)

XI Supporting information or accreditation attached (if applicable)

Please return the completed application form with the required fee to either:

Permit and Licence Management The relevant district office of the:
Department of Environment and Heritage Protection Mining Registrar
GPO Box 2454 Depariment of Natural Resources and Mines

BRISBANE QLD 4001

Enquiries:

Permit and Licence Management
Phone: 13 QGOV (13 74 68)
Fax: (07) 3896 3342

Email: palm@ehp.gld.gov.au

Rele|
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Form

Application to amend an environmental authority (mining activities) for a level 1

mining project

Attachment A

Appointment of principal holder

We, being joint holders/applicants for this amendment application, hereby appoint

PRINT NAME OF PRINCIPAL APPLICANT:

as the Principal Holder for this EA until otherwise revoked by us or the EA is surrendered.

List all joint applicants

APPLICANT NAME / COMPANY:
SIGNATORY NAME & POSITION: SIGNATURE: DATE:
APPLICANT NAME / COMPANY:
SIGNATORY NAME & POSITION: SIGNATURE: DATE:
APPLICANT NAME / COMPANY:
SIGNATORY NAME & POSITION: SIGNATURE: DATE:
APPLICANT NAME / COMPANY:
SIGNATORY NAME & POSITION: SIGNATURE: DATE:

The administering authority may accept an application for EA made for all the joint holders by a person who is a
joint holder if satisfied the person is authorised to make the application for each of the joint holders.

In deciding an application for the EA, the administering authority must consider any suitability report obtained for

the application.

Re
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" Apostol Alex

From: Butler Hamish

Sent: Thursday, 3 November 2011 12:33 PM

To: Apostol Alex

Cc: Kidston Richard

Subject: RE: Carpentaria Shire letter concerns with water supply.pdf
Alex,

I discussed this with Richard this morning and he is happy for us to write a response
letter te CSC.

The letter will need to have a couple parts; the first part should detail our response
at the site. What inspections and sampling have occurred to demonstrate there is no
major impacts to Bellmore Creek. Is there any on going/planned action for the mine
site or RE.

The second part of the letter should indicate if they are concerned with the water
quality in the Corydon water supply they should contact QH.

Give me a call if you want to discuss.
Lheers.

Hamish Butler

Team Leader- Mount Isa

North Region

Mining & Heavy Industry

Department of Envirconment and Resource Management
Phone: (07) 4222 5333

Fax : (07) 4222 5070

Email: hamish.butler@derm.qgld.gov.au

————— Original Message-—----

From: Kidston Richard

Sent: Thursday, 3 November 2011 8:45 AM

To: Butler Hamish

Subject: RE: Carpentaria Shire letter concerns with water supply.pdf

Yep ne problem.

~4ichard Kidston

A/Manager
Mining & Industry, Nerth Region
Department of Environment and Resocurce Management

PO Box 937
CAIRNS QLD 4870 .
Phones: ((07) 42 22 5337 Fax: (07) 42 22 5070

Mobile, [CTPI49-Scha
E Mail richard.kidston@derm.gld.gov.au

1

www.derm.qgld.gov.au

————— Original Message-----

From: Butler Hamish

Sent: Wednesday, 2 November 2011 4:18 PM

To: Apostol Alex; Kidston Richard

Cc: Sharpe Dean

Subject: FW: Carpentaria Shire letter concerns with water supply.pdf

1
19-181 File D Page 11 of 390



Thanks Alex,
Richard, can Alex I discuss this with you tomorrow.

Proposed action is to respond to Carpentaria Shire council to update on status of
Belmore creek and actions taken when triggers where exceeded. We will highlight that
no contaminate limits were exceeded for both water and sediment.

In addition, refer the council to QH fegarding the level of As that may or may not be
in the water supply.

Cheers.

Hamish Butler

Team Leader- Mount Isa

North Region

Mining & Heavy Industry

Department of Environment and Rescurce Management
Pheone: (07) 4222 5333 '

Fax : (07) 4222 5070

Email: hamish.butler@derm.gld.gov.au

————— Original Message-----

From: Apostol Alex

Sent: Wednesday, 2 November 2011 4:02 PM

To: Butler Hamish

Cc: Sharpe Dean; Kidston Richard

Subject: RE: Carpentaria Shire letter concerns with water supply.pdf

Hamish,

Below are some relevant information to the inquiry on As level at Belmore
Creek/Croydon open pits:

1. Barrick Australia Pacific submitted analytical results for relevant receiving water
monitoring sites @ Belmore Creek as a result of the Content Pit overtopping that
happened on March 2011. The attached sheet summarises the As analysis of water
samples taken at various sampling points along Belmore Creek. Some samples slightly
exceeded the EA trigger level of 0.013 mg/L As but no samples have exceeded the
contaminant limit of 0.5 mg/L As.

2. The most recent DERM site inspection was conducted on 22 August 2011. Water
samples were taken from Golden Butterfly Pit, Golden Butterfly North Pit, Content Pit
and Lady Isabella Pit. As per infor from the site representative during the site
inspection, water from the the Golden Butterfly North Pit is pumped to the water
treatment plant on the outskirts of Croydon Township for use as municipal drinking
water. Results of As analysis follows:

Golden Butterfly Pit - 0.004 mg/L As
Golden Butterfly North Pit - 0.009 mg/L As Content Pit - 0.003 mg/L As Lady Isabella
Pit - <0.001 mg/L

During the same site inspection, sediment samples were taken from Belmore Creek at the
licensed monitoring locations and the analysis results were:

Belmore Creek & Stock Dam "Confluence" - <5 mg/kg As Reference site SW7 on Bemore
Creek upstream - <5 mg/kg As

EA trigger level 80th %$ile or 20 mg/kg (ISQG low trigger value) EA limit 70 (ISQG
high) or 2x reference value

No samples exceeded the trigger and contaminant limits.

Rgrds,
Alex

Rele
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Alex Apostol

Senior Environmental Officer

Environmental Services |North Region

Mining & Industry

Department of Environment & Resource Management

Suite 30 Level 1 Mt Isa House |PO Box 2316 Cnr Camocoweal & Mary Streets Mt Isa QLD
4825 Australia

Phone: (07) 4744 7814 IFax: (07) 4744 7800

Email: alex.apostol@derm.qgld.gov.au

Website: www.derm.gld.gov.au

————— Original Message—-----

From: Butler Hamish

Sent: Wednesday, 2 November 2011 3:00 PM

To: Apostol Alex

Cc: Sharpe Dean; Kidston Richard

Subject: FW: Carpentaria Shire letter concerns with water supply.pdf

Alex,

Can you have a look at the letter attached from Carpentaria Shire Council who are
concerned with elevated levels of As in the water supply at Croydon.

in you please check the recent inspection completed by Michael and Geraldine to see
if any water samples were taking from the Croydon water supply or Belmore Creek. Was
As an issue with any of the samples collected in the area, are the old pits located
any where near Belmore Creek?

If you can let me know what you find out it would be appreciated.

Cheers.

Hamish Butler

Team Leader- Mount Isa

North Region

Mining & Heavy Industry :

Department of Environment and Resource Management
Phone: (07) 4222 5333

Fax : (07) 4222 5070

Email: hamish.butler@derm.qgld.gov.au

ﬂﬂﬂﬂﬂ Original Message-——---
com: Jensen Gary
.ent: Wednesday,; 2 November 2011 2:25 PM
To: Butler Hamish
Cc: Cavicchieolo Mark
Subject: FW: Carpentaria Shire letter concerns with water supply.pdf

Hamish

This is a copy of the letter which was discussed with Mark Cavicchioclo.

Am happy for you to respond.

From a water perspective, we have no records of any levels of arsenic.

Our monitoring requirements have never included arsenic. We only provide
authorisations for the take of water for XXXXXX purpose, or storage etc., but not the
quality.

Cheers
GarydJd

Gary Jensen

Manager, Water Services, North Region

Telephone: 07 4799 7505 Facsimile: 07 4799 7971 Mobile: CTPI49-Sch4
Email: gary.Jjensen@derm.gld.gov.au

www.derm.gld.gov.au
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Department of Environment and Resource Management

187 - 209 Stanley Street, Townsville Q 4810 PO Box 5318, Townsville Q 4810

————— Original Message-----

From: Jensen Gary

Sent: Wednesday, 2 November 2011 2:18 PM
To: Sharpe Dean

Subject: FW: Carpentaria Shire letter concerns with water supply.pdf

Dean
Are you intersected in responding to this at all?

Cheers
Gary

Gary Jensen
Manager, Water Services, North Region

Telephone: 07 4799 7505 Facsimile: 07 4799 7971 Mobile: CTM493dM;‘_

Email: gary.jensen@derm.gld.gov.au
www.derm.gld.gov.au

Department of Environment and Resource Management

187 -.209 Stanley Street, Townsville Q 4810 PO Box 5318, Townsville Q 4810

19-181 File D
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| a1 CARPENTARIA SHIRE

DEPT OF ENVIRON 2 |

—

Enquiries: Mark Kelleher PO Box 31 Normanton Qld 4890
AAP P O7 4745 2200 » F 07 4745 1340
E council@carpentaria.qgld.gov.au
14 QOctober, 2011 W www.carpentaria.qld.gov.au

Department of Environment and Resource Management

PO Box 5318
TOWNSVILLE QLD 4810

Dear Sir,

Re: Concerns with Water Supply

The Carpentaria Shire Council has for many years been concerned at the quality of its water
supply for the communities of Normanton and Karumba given the source is the upper reaches
of the Norman River which includes various creeks such as Belmore.

The concern stems from the fact during the mining days in the Croydon Shire a legacy
remains from the toxic gold processing plants.

Of recent times the Council has been made aware there are reports of significantly high traces
of arsenic in Belmore Creek.

Given this situation, the Council requests DERM or any other relevant body to confirm these
reports and advise what action is being taken to mitigate against the contamination of the

water supply.

I have also referred a copy of this letter to the Croydon Shire Council for their information and
input where appropriate.

I look forward to receiving confirmation from the Department of this correspondence and
particularly a contact for ongoing discussions and actions regarding this matter.

Please do not hesitate to contact me on (07) 4745 2200.

Yours faithfully,

CTPI 49-Sch4

Mark Kelleher
CHIEF EXECUTIVE OFFICER

July 20th, 2011 marks the 120th Anniversary of the Gulflander!

Ce Croydon Shire Council Opened in 1891 to join Normanton to the teeming gold fields of Croydon, the line has never

PO Box 17 been linked to the main Queensland Rail network. But these minor oddities do not concern

CROYDON QLD 4871 the hundreds of passionate advocates of the Gulflander, they only add to the appeal as the

i “Tin Hare” rattles it’s way across the Savannah country. Today the Guiflander is a tourism
icon and working tribute to the early pioneers of the Gulf of Carpentaria. _

O

SEDN O SR e




I {1 I BARRICK GOLD OF AUSTRALIA LIMITED  Tel: (618) 9212 5777
1% 1w A.B.N. 19 008 143 137 Fax: (618) 9322 5700
Level 10

AUSTRALIA PACIFIC 2 Mill Street

Locked Bag 12
CLOISTERS SQUARE WA 6850
PERTH WA AUSTRALIA

4 November 2011

Queensland Government

Department of Environment and Resource Management
PO Box 2066

CAIRNS QLD 4870

Attention: Neil Maver

Project: Croydon Gold Mine
Subject: Environmental Investigation
Dear Neil,

Please find enclosed for your records the Barrick Australia Pacific (Barrick) Croydon Gold Mine
Environmental Investigation. This report has been prepared to investigate the potential risk to Belmore
Creek and its relevant tributaries in the vicinity of the Croydon Gold Mine as a result of the Content Pit
surface water outflow on 30 March to 2 May 2011.

As described in Barrick’s follow-up written advice submitted to the DERM on 1 August 2011, the
assessments within the report have been conducted in accordance with the Australian and New Zealand
Environment and Conservation Council (ANZECC) and Agriculture and Resource Management Council of
Australia and New Zealand (ARMCANZ) (2000) risk-based decision framework.

The assessments within the Croydon Gold Mine Environmental Investigation indicate that the Content Pit
surface water outflow posed a low risk to the existing slightly to moderately disturbed condition of Belmore
Creek and its relevant tributaries in the vicinity of the CGM. Therefore, in accordance with the ANZECC
and ARMCANZ (2000) risk-based decision framework, no remediation measures are considered necessary.

Pit lake water level monitoring and observations during the 2011 dry season have indicated that the water
level of the Content Pit has lowered, therefore increasing the storage capacity of the open pit.
Notwithstanding, should above average rainfall conditions occur during the 2011/2012 wet season, a
reduction in the storage capacity of the Content Pit is likely and surface water outflows may occur.

Based on the conclusion of the Croydon Gold Mine Environmental Investigation and recent Content Pit
lake water quality results (which demonstrates no deterioration of pit lake water quality during the 2011 dry
season), should a surface water outflow occur from the Content Pit during the 2011/2012 wet season,
Barrick expects the water quality of the outflow would be similar to that reported within the Croydon Gold
Mine Environmental Investigation (i.e. with no receiving water contaminant limit exceedances of relevant
metals). Therefore, Barrick would expect the outflow would pose a low risk to the existing slightly to
moderately disturbed condition of Belmore Creek and its relevant tributaries in the vicinity of the CGM.

00416636 1
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Notwithstanding, Barrick will continue to implement an additional monitoring programme during the
2011/2012 wet season. The monitoring programme would include surface water quality and stream
sediment quality monitoring and a continuation of aquatic habitat and macroinvertebrate monitoring at
locations in Belmore Creek upstream and downstream of the CGM.

Please do not hesitate to call me on|CTPI49-Sch4|if you should have any queries regarding the above.

Yours sincerely

BARRICK AUSTRALIA PACIFIC LIMITED
CTPI 49-Sch4

CTPI 49-Sch4

Reclamation and Closure Manager

CC. Dean Sharpe

00416636 2
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Croydon Gold Mine

1 INTRODUCTION

The Croydon Gold Mine (the Project) is located to the immediate west of the Croydon township,
560 kilometres (km) west of Cairns, Queensland (QLD) (Figure 1). The Project was formerly a large
low-grade gold mine and has since been closed and decommissioned. Activities at the Project include
maintenance, monitoring, investigations and reclamation works (as required).

Mining Lease (ML) 5248 was granted on 4 August 1988 to Goldfields Kalgoorlie Limited. ML 5248
was later transferred to Aurion Geld Limited, before the company was acquired by Placer Dome
Australia in November 2003, which was then acquired by Barrick Gold of Australia (Barrick) in 2005.
Barrick holds Environmental Authority (EA) No. MIN100401906 for the Project.

This Groundwater Monitoring Report has been prepared in accordance with EA Condition F4-4:

F4-4  Annual groundwater monitoring reports analysing groundwater chemistry and
hydrogeological status of all groundwater bores and groundwater conditions are to
be prepared by November each year as an element of the water management
strategy review.

The remainder of this Groundwater Monitoring Report is structured as follows:

Section 2: Provides a description of the hydrogeological status of the Project.
Section 3: Outlines the groundwater monitoring program for the Project.
Section 4: Analyses the groundwater monitoring results for the Project during the period
November 2010 to November 2011.
Section 5: Provides tabulated monitoring results and various time series graphs.
Reles
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Croydon Gold Mine

2 . HYDROGEOLOGICAL STATUS

21 RAINFALL

Daily rainfall records are available from the Queensland Bureau of Meteorology (BoM) Croydon
Township Weather Station (station number 29012) since 1889 with various statistics summarised in
Table 1. The statistics presented in Table 1 show that the 2010/2011 wet seascn was again
extraordinary. The 2011 calendar year recorded a total rainfall of 1104.1 mm which is the tenth highest
annual total in the 123 year record. A further statistic that is perhaps of greater consequence to
groundwater is that again during 2011 the number of rain days, and in particular the number of days
with rainfall events greater than 10mm and 25mm, is significantly higher than the long term average.
This all follows on from the 2009/2010 wet season which was itself the wettest on record.

Figure 2 presents calendar year rainfall totals since 1889 from the Croydon Township Weather Station
and illustrates that the Croydon site, and hence the four pit lakes, has experienced an extremely wet
period since approximately 2005. This is further highlighted by Figure 3 which categerises rainfall into
“dry” and "wet” season totals (wet season being defined as the period from November through to April)
rather than just annual totals. Again it is clearly evident that the last half the decade has had
unprecedented extreme rainfall totals, with the three highest totals of the 123 year record occurring
successively between 2009 and 2011.

Freguency histcgrams of calendar year and annual “wet season” rainfall totals are presented in Figure
4 and Figure 5 respectively. This representation of the Croydon rainfall record again graphically
demonstrates the extreme nature of the 2009, 2010 and 2011 wet seasons. While the 1974 yearly
total of 1932mm was significantly higher than either 2009 (1338mm), 2010 (1280mm) or 2011
(1104mm) the fact of having three of the four highest wet season totals from a 123 year period
occurring in succession has considerzble impact on groundwater and pit lake water levels.

Mean monthly rainfall from the Croydon Township record is presented in Figure 6. While the
consistent exceedance of mean monthly totals for the 2009 to 2011 peried is not surprising in view of
the previous discussion of yearly totals, the rainfall for March 2011 (similar to that recorded in April
2010) is notable in itself. Large rainfall events such as observed in March 2011 (and previously in April
2010) occurring at the very end of the normal “wet season” period, potentially increases annual net
infiltration to groundwater. If such rainfall occurred earlier in the “wet season” when surface storage is
already saturated, it is highly likely the majority would result in surface runoff rather than recharge.
This “late” rainfall, together with the increased frequency of greater than 10mm and 25mm rainfall
events, is likely to increase groundwater levels and for a longer period of time.

The increased frequency of greater than 10mm rainfall events is also noteworthy in the 2011 annual
record as they extend across a longer time period than normal (see Figure 7). This follows from a
similar observation of the 2010 annual record. Such changes in frequency of the volume and intensity
of rainfall and variation in antecedent conditions due to seasonal timing of rainfall, are important
governing processes in how a catchment responds to rainfall and hence accuracy of modelling”.

The Croydon rainfall data is notable per se in terms of the length of the historical record. This enables
some degree of confidence in calculated statistical measures such as the recurrence interval. The
data must be random, independent and stationary to be strictly used for such frequency ana[ysisz, and
the Croydon data approximates such conditions sufficiently to enable management information to be
produced (as oppesed to mathematically rigorous statistical values).

Figure 8 plots the normal cumulative distribution function for the Croydon calendar year rainfall. This
indicates that the year 2011 rainfall was in the order of a 20-year event. However, using “wet season”
annual totals, which better approximate annual totals based upon actual climatic factors, the 2011
rainfall was in the order of a 100-year event and the preceding 2010 and 2009 both 50-year events
(see Figure 9). This demonstrates that the perception that a 100-year event having occurred, will only
occur for another 100 years is incorrect, and highlights the unusual nature of recent rainfall at
Croydon.

Relef
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Table 1: Croydon Township Weather Station Rainfall Data

Statistics Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual
Mean rainfall
(mm) 223 181 | 1157 | 255 7.8 8.5 3.9 27 55 14 446 | 116.3 747.9
Highest rainfalil
(mm) 860.5|601.4 | 591.4 | 279.8 | 129.3|138.2 | 83.4 | 44.2 | 92.7 | 145 |384.7| 312 | 1565.8
Date 1974 | 1964 | 1936 | 2010 | 1920 | 1990 | 2006 | 1924 | 1943 | 1975 | 1973 | 1942 2010
Lowest rainfall
(mm) 484 | 5.3 0 0 0 0 0 0 0 0 0 0.5 225.4
Date 2003 | 1926 | 1988 | 2008 | 2011 | 2010 | 2011 | 2011 | 2011 | 2008 | 2003 | 1934 1952
Decile 1 rainfall
(mm) 73.2 | 43.5 | 16.5 0 0 0 0 0 0 0 58 36.2 438.6
Decile 5 (median)
rainfall (mm) 200.8| 1706 | 93.7 | 9.8 0.4 0.4 0 0 0 46 | 27.6 | 103.6 | 7157
Decile 9 rainfall o
(mm) 397 | 304.2|239.3| 63.6 | 229 | 21.1 | 11.1 8.9 20 K 955 | 232.5( 1038 =
Highest daily 2
[-=]
rainfall (mm) 381 | 367.8 | 245.9 | 155.2 | 63.5 91 35 39.6 | 77.56 | 63.5 [ 151.1| 153 381 -
29 JAN| 05 FEa |12 MAR |06 APR |07 MaY| 05 JUN (IS JuL |29 Aug |04 Sep |18 QcT |27 Nov |20 DEC| 29 JaN
Dat
Gl 1908 1964 1936 2010 1856 1830 2006 1924 1943 1964 1973 1876 1908
Mean number of
days of rain 12:8 | 123 | 83 2.1 1 1 0.6 0.4 0.6 1.8 4.5 8.3 83.7
Mean number of
days of rain 21
mm 11.9 | 11.3 | 7.3 1.8 0.8 0.8 0.5 0.3 0.5 14 3.8 7.6 48
Mean number of
days of rain 2 10
mm 6 55 3.3 0.6 B3 0.2 0.1 0.1 0.2 0.5 1.3 34 21.5
Mean number of
days of rain 2 25
mm 2.8 240 1.4 0.3 0.1 0.1 0 0 0.1 0.1 0.5 1.4 9
Monthly rainfall
(mm) 338.8 [401.6 | 2416 | 13.2 0 0.6 0 0 0 30 36.4 | 422 | 11044
Highest daily
rainfall (mm) 77 |142.4| 53.2 | 12.4 0 06 0 0 0 17.8 | 25.8 | 14.8 pir
Number of days of|
rain 16 18 21 3 0 1 0 0 0 4 5 9 Tt =
(=]
Number of days of o
rain =21 mm 16 15 20 1 0 0 o] 0 0 2 4 5] 64
Number of days of
rain 210 mm | 8 6 1 0 0 0 0 0 2 1 1 30
Number of days of
rain 2 25 mm b 5 2 0 0 0 0 0 0 0 1 0 13
Note: Data sourced from www.bom.gov.au (Croydon Station No 28012)
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2.2 CONCEPTUAL HYDROGEOLOGICAL MODEL

A conceptual hydrogeological model (Figure 11) was developed for the Project and surrounds during
preparation of the Environmental Management Plan (EM Plan)s. The conceptual hydrogeological
model was based on the hydrogeological study conducted by HLA-Envirosciences® and available
groundwater quality information.

The hydrogeological study indicates that the pit lakes are expected to act as groundwater sinks and
have limited capacity to influence groundwater quality much beyond the immediate footprint of the pits.
In addition, the hydrogeological study showed that historic rainfall and evaporation data indicate a
relatively large deficit (due to short wet season and high evaporation during most of the year) and that
even in the wettest years there is no risk of the pit lakes overtopping®. Despite these conclusions from
the conceptual hydrogeclogical model the unprecedented rainfall totals experienced since 2008/2009
(see Section 2.1) raised concerns about the model’s robustness.

The 2008/2008 and 2009/2010 wet seasons resulted in extraordinary rainfall totals (see Figure 2). In
recognition of the possibility of a discharge from the Content Pit, Barrick had undertaken short-term
remediation works involving the transfer from water from the Content Pit to the Golden Butterfly Pit to
minimise the risk of the Content Pit overtopping during the 2010/2011 wet season. The water level of
the Content Pit was decreased by approximately four (4) meters during November and December

. 2010 (with a subsequent increase of one (1) meter in the Golden Butterfly Pit). Nevertheless, on the
29™ March 2011 the Content Pit began discharging water which continued until the 13" April 2011
when no flow was observed to be entering receiving streams. This event obviously shows that the
conceptual hydrogeological model in terms of the Content Pit, in view of the additional rainfall data
currently available, inadequately describes the physical situation.

A possible addition to the hydrogeoclogical model for the Content Pit is the inclusion of a hydraulic
connection with the Lady Isabella Pit. Figure 12 presents an aerial photograph of the area around the
Content Pit overlaid with a contour map. The Lady Isabella Pit when full is approximately five meters
higher in elevation that the Content Pit discharge level. This elevation difference provides a hydraulic
driving force which with the relative close proximity of the Lady Isabella Pit to the Content Pit and
possible connecting facture zones and or fault lines enabling water flow.

During the period 23™ February 2011 to 22" December 2011 the Content Pit Lake decreased by
approximately 1.13m while during the same peried the Lady Isabella Pit decreased by approximately
1.94m (see Table 2). Daily evaporation and rainfall records from the Queensland Bureau of
Meteorology (BoM) Croydon Township Weather Station (station number 29012) for the same period
record a total evaporation of 1786mm with a rainfall of 407mm equating to an evaporation excess of
1379mm. Surface water inflows to all Croydon pits have been effectively eliminated by the installation
of safety berms surrounding each pit and other measures such as interception drains. Therefore, to a
first approximation the Lady Isabella Pit has had approximately 0.56m of groundwater outflow, while
the Content Pit has had 0.25m of groundwater inflow during the period.

In order to provide additional information to assist in refining the conceptual hydrological model, a
series of water level monitoring stations have been installed in each of the pit lakes at Croydon (see
Figure 10). Each of these stations is fitted with a pressure sensor transducer connected to a data
logger with solar powered battery supply. Additionally, in the event of a further discharge from the
Content Pit, @ measuring flume has been installed in the v-drain which will direct any outflow from the
Content Pit.

Rel
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Table 2: Croydon Pit Lake Levels

Content Pit Golden Butterfly Pit Lady Isabella Pit  |Golden Butterfly North
Pit
Water Level | Freeboard | Water Level | Freeboard | Water Level | Freeboard | Water Level | Freeboard
(m) to Gate (m) to Gate (m) to Gate (m) to Gate
10™ July 2010 102.53 1.54 102.07 12.57 106.93 313 112.01 9.71
13" Aug 2010 102.35 1.36 102.0 12.5 106.75 2.85 111.8 8.5
27" Aug 2010 102.30 1.40 101.97 12.47 na na na na
18" Oct 2010 102.10 1.60 na na 106.53 317 111.44 9.86
19" Nov 2010 101.88 1.72 101.86 12.64 106.37 333 111.27 10.03
7" Dec 2010 98.98 472 103.36 11.14 106.48 323 na na
29" Dec 2010 99.305 4.395 103.56 10.94 na na na na
23" Feb 2011 103.7 0 na na 108.7 0.0 na na
23" Aug 2011 103.24 0.47 106.317 8.19 108.26% 1.44 113.31 9.40
” .
20" Oct2011 | 10289 | 0.81 10481* | 959 1%'?3 o | 157 | 11284 | 1007
C
6" Dec2011 | 102.65° | 1.05 | 10475° | .75 18;2; 1.74 na na
22™ Dec 2011 102.57° 1.13 104.74 9.76 107.78" 1.94 113.78° 8.92

Using Dumpy Level

Compared to last gauge board reading (8"‘ Dec 2010)

Using gauge board reading

Using survey equipment

Reference RL's: Content Pit 103.7m; Golden Butterfly Pit 114.5m; Lady Isabella Pit 109.7m; Golden Butterfly North Pit
122.7m

Popow

Golden Buttrﬂy Pit . Content Pt

Figure 10: Croydon Pit Lake water level monitoring stations
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2.3 EXISTING GROUNDWATER ENVIRONMENT

ML 5248 contains no springs or groundwater supported surface drainage features. Groundwater
occurs in deep fractured rock aquifers, but is not utilised as a water resource on or adjacent to
ML 5248. Any aquifers linked to the main mineralised zones might be expected to have raised levels
of metals and sulphate. This assumption is supported by water quality analysis from the monitoring
bores located in this area. It is likely that water quality will vary significantly between individual
fractured rock aquifers, with limited hydrogeological linkage between aquifers. These aquifers would
therefore not be considered potential potable water supplies, irrespective of potential yields.

The original Croydon town borefield, decommissioned more than 10 years ago, is located within
Slaughteryard Creek approximately 1 km south-west of Golden Butterfly Pit (see Figure 15). It is
considered that the borefield exploits both an unconfined alluvial aquifer and deeper fractured rock
aquifers in the underlying sandstone units. A series of monitoring bores (i.e. GBMB series Figure 16)
located between the old town borefield and ML 5248 have been monitored for more than 12 years and
continue to show no influence (i.e. hydrogeological linkage) between Golden Butterfly Pit and the
borefield.

In accordance with EA Condition F4-5 additional monitoring bores BH8, BHS, BH10, BH11, BH12 and
SY1 were constructed in late October 2008 (Figure 3) and continue to be monitored. A detailed
analysis of the groundwater monitoring bore results for the period November 2010 to November 2011
is provided in Section 4.

Barrick 13 Annual Groundwater Monitoring Report 2011
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Figure 16: Croydon Groundwater Monitoring Bores— South-Eastern Close-up
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3 GROUNDWATER MONITORING PROGRAM

In accordance with EA Condition F4-1 groundwater monitoring is conducted at the locations and
frequencies defined in Schedule F-Table 9 of the EA for the parameters identified in
Schedule F - Tables 10 and 11 of the EA. A summary of the groundwater monitoring for the Project is
provided in Table 3.

In addition, groundwater levels are recorded in all monitoring bores defined Schedule F - Table 9 of
the EA as soon as practical after the end of wet season (generally March/April after access roads
have opened) and again during the dry season.

Table 3: Groundwater Monitoring Programme

Monitoring Location' Frequency Parameters
BH1 (North of Golden Butterfly Pit) Annually during pH
BH2 (South-west of Gelden Butterfly Pit) the dry season EC
BH3 (South-east of Golden Butterfly Waste Rock Dump) Turbidity
BHS5 (East of Golden Butterfly Pit Waste Rock Dump) Sulphate
BH7 (East of Golden Butterfly Waste Rock Dump) Fluoride
BH8 (West of Goiden Butterfly Waste Rock Dump) Aluminium
BH9 (West of Golden Butterfly Waste Rock Dump) Arsenic
BH10 (West of Content Waste Rock Dump) Boron
BH11 (West of Content Waste Rock Dump) Cadmium
BH12 (West of Content Waste Rock Dump at lease Chromium (CrV1)
boundary) Cobalt
GEMB1 (Slaughteryard Creek) Copper
GBMB3 (Slaughteryard Creek) Mercury (inorganic)
GBMBE (Slaughteryard Creek) Nickel
SY1 (Slaughteryard Creek) Selenium (total)

Zinc

1. See Figure 15 and Figure 16 for locations

4 GROUNDWATER MONITORING RESULTS

Groundwater samples for the reporting period November 2010 to November 2011 were taken from the
monitoring beres defined in Schedule F - Table 9 of the EA and sent to Australian Laboratory Services
for analysis.

4.1 GROUNDWATER CHEMISTRY

The groundwater quality results for the EA menitoring bores are provided in Appendix 1 both in tabular
format and as a sequence of time series graphs.

Trigger values were calculated as per the instructions in the footnotes to Schedule F — Table 10, of the
EA for groundwater monitoring locations specified in Schedule F, Table 9 of the EA. Table 9 of
Schedule F of the EA does not specify reference sites as required in the calculation of trigger values.
Therefore, trigger values default to the ANZEEC (2000) trigger levels for aquatic ecosystems indicative
of slightly disturbed tropical Australian upland river ecosystems. Table 4 provides a summary of trigger
value exceedances for groundwater monitoring locations during the reporting period.
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Groundwater from bores identified in Schedule F — Table 9, must not exceed any of the limits defined
in Schedule C — Table 11 of the EA. Table 4 provides a summary of contaminant limit exceedances for
groundwater monitoring locations during the reporting period.

The various groundwater monitoring bores (see Figure 15 and Figure 16) are strategically located to
provide information about possible impacts from various geographical features on the mining lease
such as the mining pits and waste rock dumps. Consequently, groundwater quality monitoring results
in terms of the various ftrigger level exceedances are discussed in the following groupings in

subsequent sections:

1. Golden Butterfly Pit Monitoring Bores: BH1, BH2, GBMB1, GEMB3, GBEMB6 and SY1
Golden Butterfly North Pit Monitoring Bores: BH8 and BH9

2
3. Content Pit Monitoring Bores: BH10, BH11 and BH12
4

Golden Butterfly Dump Monitoring Bores: BH3, BH4, BH5, BH6E, BH7

Table 4: Summary of Trigger Level and Contaminant Limit Exceedance for Croydon

Groundwater
Parameter’ Groundwater Location Exceeding Trigger Groundwater Location Exceeding
Level"? Contaminant Limit*>
pH BH1, BH2, BH5, BH8, BH9, BH10, BH11,
BH12, GBMB1
Electrical Conductivity | BH1, BH2, BH3, BH5, BH7, BH10, BH11, BH5
BH12, GBMB1
Aluminium BH2, BH3, BH9, SY1, GBMB3
Arsenic BH11, BH12, GBMB1, GBMB 3, GBMBE
Cadmium BHS5, BH7
Cobalt BH2, BH3, BH7, BH10, SY1, GBMB3
Copper All Sites, except BHS, BH12
Nickel BH2, BH7
Zinc BH1, BH2, BH5, BH8, BH7, BH8, BHS,
BH10, BH11, BH12, GBMB1, GBMBS,
GBMBS, SY1
Sulphate BH5, BH7, BH10
Flueride BH1, BH3, BH5, BH7, BH10, BH11,
BH12, GBMB1

' Parameters and trigger levels defined in Schedule F Table 10

3 Groundwater monitoring locations defined in Schedule F Table 8
y Parameters and contaminant limits defined in Schedule F Table 11
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Golden Butterfly Pit Monitoring Bores

The Golden Butterfly Pit Monitoring Bores consist of the following locations BH1, BH2, GBMB1,
GBMB3, GBMB6 and SY1 (see Figure 18). Monitoring bore BH1 is located within 50 meters of the
north-eastern wall of the Golden Butterfly Pit and monitoring bore BH2 is located approximately 150
meters to the south-west. The remaining bores, GBMB1, GBMB3, GBMB6E and SY1 are located
successively further away from the Golden Butterfly Pit towards the south-west, approximately
following the course of a tributary to Slaughteryard Creek that drains from the mine lease area. Figure
22 presents time series graphs for all parameters which exceed trigger levels during the reporting
period.

Electrical conductivity observed at the Golden Butterfly Pit Monitoring bores has approximately flat
trends when viewed over the greater than fifteen year period for which data is available (Figure 22).
Although the electrical conductivity trend for GBMB1 appears to indicate an improvement at this
location over time. Consequently, the observed trigger level exceedance of electrical conductivity at
- monitoring bores BH1, BH2, and GBMB1 is as per previous reporting periods and not an emergent
issue.

The major difficulty in assessing the relevance of the observed electrical conductivity trigger level
exceedance is that no reference sites have been stipulated against which to judge the results. The
default of using the ANZEEC (2000) trigger levels for aquatic ecosystems indicative of slightly
disturbed tropical Australian upland river ecosystems does not appear appropriate considering that
groundwater is being assessed, not surface water, and further, the bores are located within a
metalliferous area that has hosted mining for over cne hundred years. Notwithstanding these
difficulties, the time series graphs of electrical conductivity for the Golden Butterfly Pit Monitoring bores
(see Figure 22) clearly show that potentially down gradient groundwater sites from the Golden
Butterfly Pit such as GBMB1, GBMB3, GBEMB6 and SY1 are not being affected by recharge from pit
water. Reference to Section 4.2 also shows that the local groundwater gradient as measured by bores
along the Slaughterhouse Creek drainage is toward the Golden Butterfly Pit void, which will result in
subsurface flow towards the pit and not away from the mine pit lake.

Bores BH1 and BH2 also exceeded the trigger levels for pH during the reporting period. Again with
reference to the relevant time series for pH (Figure 22) such exceedances are not indicative of
emergent issues but in line with the long term monitoring record and highlight the lack of suitable
reference sites. The dramatic difference in observed pH for monitoring bore BH2 compared to the
others in the category (BH2, GBMB1, GBMB3, GBMB6E and SY1) indicate a likely difference in
geology in which the bore is located.

As previously mentioned, groundwater levels argue against the possibility of low pH water from the
Golden Butterfly Pit Lake flowing subsurface to BH1. The gold mineralisation is contained within
granites and intruded volcanics in close proximity to the contact of two rock units®, resulting in a highly
heterogenous zonation. This potential difference in localised geology within which BH2 is located
means interpretation of bore monitoring results in terms of potential pit lake influence is likely limited.
Therefore, trigger level exceedances for nickel, copper, cobalt, aluminium and zinc observed at BH2
are likely not of wider significance. Further, the relevant time series show no increasing trends,
potentially down gradient groundwater sites from the Golden Butterfly Pit such as GBMB1, GBMB3,
GBMBS6 and SY1 are not similarly elevated, and finally, subsurface flows are towards the pit lake in
any case.

Zinc and copper trigger levels were exceeded at all the Golden Butterfly Pit Monitoring bore site during
the reporting period. Taking into account subsurface flows are towards the pit lake and there is no
evidence of groundwater contaminated plumes from the observed time series for electrical
conductivity and sulphate for example (Figure 22), the trigger level exceedances for zinc and copper
are more indicative of inappropriate limits and the lack of suitable reference sites.
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Fluoride contaminant limits were exceeded at bores BH1 and GBMB1 during the reporting period. The
fluoride concentration recorded in the Golden Butterfly Pit Lake is 0.4-2.6 mg/L (x=1.04, median=0.65,
n=12), whereas, the fluoride concentration recorded in bore BH1 is 3.3-4.0 mg/L (x=3.67, median=3.7,
n=12). This coupled with groundwater levels (see Section 4.2), indicates that BH1 is a source of
fluoride to the Golden Buitterfly Pit rather than the pit lake affecting surrounding groundwater. Further,
calcium concentration in the Golden Butterfly Pit is in the order of 300 mg/L which would form highly
insoluble CaF,.

Figure 22 presents the time series for observed flucride concentration in bores BH1, BH2, GBMB1,
GBMB3, GBMBE6 and SY1. While there are no apparent trends over time, Figure 22 also demonstrates
that the concentration of fluoride at bore GBMB1 is predominately higher than at bore BH2. However,
Figure 16 shows that bore BH2 lies between GBMB1 and the Golden Butterfly Pit Lake. Therefore the
fluoride contaminant exceedance at GBMB1 is not likely the result of groundwater inputs from the
Golden Butterfly pit lake. This conclusion is supported by the local groundwater gradient as measured
by bores along the Slaughterhouse Creek drainage (see Section 4.2), which is toward the Golden
Butterfly Pit void, which will result in subsurface flow towards the pit and not away from the mine pit
lake. Monitoring results for bores GBMB3, GBMB6 and SY1 show fluoride concentrations an order of
magnitude lower than that observed in bores around the mineralised zone associated with the Golden
Butterfly pit.

Golden Butterfly North Pit Monitoring Bores

The Golden Butterfly Pit Monitoring Bores consist of the locations BH8 and BH9 (see Figure 16). Both
these monitoring bores are located within 50 meters of the north-eastern wall of the Golden Butterfly
North Pit approximately 100 meters apart. Figure 24 presents time series graphs for all parameters
which exceed trigger levels during the reporting peried.

Zinc, copper and pH trigger levels were exceeded at both the Golden Butterfly North Pit Monitoring bore
sites during the reporting period. While monitoring data only exists back to April 2009 when the bores
were installed, the available time series data presents no evidence of increasing trends and hence

emerging issues. Similar to the discussion in the previous section, the trigger level exceedances for'

zinc, copper and pH are more indicative of inappropriate limits and the lack of suitable reference sites.
Content Pit Monitoring Bores

The Content Pit Monitoring Bores consist of the locations BH10, BH11 and BH12 (see Figure 15).
Monitoring bore BH11 is located approximately 250 meters from the south-western wall of the Content
Pit. Bores BH10 and BH12 are also located to the south-west of the Content Pit but at a distance of
approximately 500 meters. Bores BH10 and BH12 are approximately 150 meters apart. Figure 23
presents time series graphs for all parameters which exceed trigger levels during the reporting period.

The electrical conductivity trigger level of 250 uS/cm was exceeded at each of the Content Pit
Menitering Bores during the reporting peried. While monitoring data only exists back to April 2009
when the bores were installed, the available time series data presents no evidence of increasing
trends and hence emerging issues. Further, monitering bore BH11, which is the closest to both the
Content Pit and Content Waste Rock Dump, recorded electrical conductivity values approximately four
to five times lower than monitoring bores BH10 and BH12 which are approximately 250 meters further
down gradient. Hence, it is unlikely that the observed exceedance of electrical conductivity is the result
of input from either the Content Pit lake or the Content Waste Rock Dump. The observed
exceedances are more likely a consequence of inappropriate limits and the lack of suitable reference
sites as discussed in previous sections.
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The upper pH trigger level of 7.5 was exceeded at each of the Content Pit Monitoring Bores during the
reporting period. Similar to previous discussion, the available time series data for pH at these locations
presents no evidence of increasing trends and hence emerging issues. The pH at monitoring bores
BH10 (pH 7.16-7.92 X=7.48, n=3), BH11 (pH 7.13-8.10 ¥=7.57, n=3) and BH12 (pH 7.40-8.44 x=7.84,
n=3) only marginally exceeded the trigger level. This is compared to the pH in the Content Pit lake
during the same period of pH 3.91-4.31, ¥=4.09, n=14. Obviously the acidic character of the Content
Pit Lake water cannot have an influence on the pH in the monitering bores causing an increase in pH
to exceed the upper pH trigger level. This indicates that the Content Pit Lake is not having an
influence on groundwater beyond the immediate vicinity of the pit.

Trigger levels for cobalt, copper, zinc and arsenic where exceeded at one or more of the Content Pit
Monitoring Bores during the reporting period. However, previous discussion of electrical conductivity
and pH demonstrated that the Content Pit Lake and the Content Waste Rock Dump are not impacting
on groeundwater quality in the vicinity of the bores. Therefore, the observed trigger level exceedances
for the various metals are more likely a consequence of inappropriate limits'and:fhie lack o suitable
reference sites as discussed in previous sections.

The contaminant limit of 2mg/L for fluoride was exceeded at each of the Content Pit Monitoring bores
during the reporting pericd. The previous discussion regarding electrical conductivity and pH shows
that the Content Pit Lake does not impact down gradieni groundwater. Therefore, the fluoride
contaminant limit exceedance at the Content Pit Monitoring bores is the result of local geolegy. This is
further supported by the observed fluoride concentration in the Content Pit Lake (1.1-1.7 mg/L, x=1.3,
n=14) during the period being two to three times lower than that observed in BH10, BH11 and BH12.

Golden Butterfly Waste Rock Dump Monitoring Bores

The Golden Butterfly Waste Rock Dump Monitoring Bores consist of the locations BH3, BH4, BHS,
BH8, and BH7 (see Figure 16). These bores are located approximately 100 meters from the toe of the
north-eastern side of the Golden Butterfly Waste Rock Dump. Each bore is approximately 75 meters
apart trending on a straight line running parallel with the toe of the waste rock dump. Figure 21
presents time series graphs for all parameters which exceed trigger levels during the reporting pericd.

The electrical conductivity trigger level of 250 pS/icm was exceeded at each of the Golden Butterfly
Waste Rock Dump Monitoring Bores during the reporting period. The time series data indicates a
possible decreasing trend for electrical conductivity at BH7 whereas, the other monitoring bores show
flat trends over the approximately sixteen year record. The observed electrical conductivity data
groups the Golden Butterfly Waste Rock Dump Monitoring Bores into two categories.

Firstly, bores BH7, BH5 and BH4 with approximately equivalent electrical conductivities in the range of
5500 pS/cm. Secondly, bores BHE and BH3 which electrical conductivity in the order of 500 pS/cm.
Bores BH4, BH5 and BH7 are approximately 16 meters deep, whereas, BH3 has a depth of 20 meters
and BHBE a depth of only eleven (11) meters. Geographically, BH3 is approximately 200 meters away
from BHB, with BH4 and BH5 located within the intervening distance.

A tentative interpretation is that BH4, BH5 and BHY intercept an upper unconfined aquifier, whereas,
BH3 represents a deeper aquifer. The elevated electrical conductivity in the tentatively identified upper
aquifer, which is correlated with sulphate concentration (Figure 21), therefore represents either input
from the Golden Butterfly Waste Rock Dump or the mineralised zone that extends NW-SE between
the mine pits. The lower aquifer represented by BH3 indicates such influences do not extend with
depth. However, the shallower BH& complicates the interpretation, as it would be expected this site
would also show elevated electrical conductivity but instead trends at the same value as bere BH3. An
alternative interpretation is that BH8 represents the surface unconfined weathered rock aquifer which
shows low levels of electrical conductivity (and hence sulphate concentration), whereas, BH4, BH5
and BH7 represent an intercepted mineralised zone with consequently elevated concentrations of
sulphate, and finally, BH3 a deeper confined aquifer that is not impacted by surface features.
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This alternative explanation allows interpretation of metal trigger level exceedances observed at the
various Golden Butterfly Waste Rock Dump Monitoring Bores during the reporting peried. BH3 records
in general the lowest metal concentrations for the parameters measured, fitting well with the
interpreted “lower un-impacted aquifer” scenario. Exceedances for aluminium and copper at BH3, for
which concentrations are in the low parts-per-billion range, are more likely a consequence of
inappropriate limits and the lack of suitable reference sites as discussed in previous sections. BH5 and
BHY7 being interpreted as intercepting a mineralised zone, consequently show the most trigger level
exceedances including cadmium, cobalt, copper and zinc. However, BHB which tentatively represents
the surface aquifer, and which records relatively low levels of sulphate and hence the assumption low
levels of input from oxidation of sulphides, also returned the highest concentrations of aluminium,
arsenic and copper exceeding trigger levels in each case.

The groundwater quality on the western side of the Golden Butterfly Waste Rock Dump shows no
influence from possible seepage below the dump (see previous section). Similarly, results from the
uncenfined alluvial aquifiers (GBMB1, GBMB3, GBMB6 and SY1) show no influence from possible
seepage from either the Golden Butterfly Waste Rock Dump or the pit lakes (which act as hydrologic
sinks). Therefore, the trigger level exceedances observed at the various Golden Butterfly Waste Rock
Dump Monitoring Bores likely represent loczlised geology and or reflect inappropriate limits and the
lack of suitable reference sites as discussed in previous sections.

4.2 GROUNDWATER CONDITIONS

Details of the dimensions of the various groundwater menitoring bores is given in Table 5. The
groundwater levels for the monitoring bores defined in Schedule F — Table 9 of the EA are provided in
Table 9.

The various groundwater monitoring bores (see Figure 15 and Figure 16) are strategically located to
provide information about possible impacts from various geographical features on the mining lease
such as the mining pits and waste rock dumps. Consequently, groundwater level monitoring results
are presented as time series graphs in the following groupings in
Figure 17 to
Figure 20:

1. Golden Butterfly Pit Monitoring Bores: BH1, BH2, GBMB1, GBMB3, GBMBE and SY1

2. Golden Butterfly North Pit Monitoring Bores: BH8 and BH9
3. Content Pit Monitoring Bores: BH10, BH11 and BH12
4. Golden Butterfly Dump Monitoring Bores: BH3, BH4, BHS, BH6, BH7

Table 5: Groundwater monitoring bore details

Monitoring Bore Bore Depth (m) Elevation (AHD) Monitoring Bore Bore Depth (m) | Elevation (AHD)
BH 1 55 7 dis BH 10 21 103.95
BH 2 26 112* BH 11 36 104.13
BH 3 20 1 BH 12 17 102.08
BH 5 16 114> GBMB 1 17 109*
BH7 16 116* GBMB 3 49 113*
BH 8 29 123.92 GBMB 6 27 113*
BH S 29 122.28 SY 1 17 107.48

Notes: AHD = Australian Height Datum, * Elevations derived from available topographic mapping and are therefore approximate
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Figure 17: Golden Butterfly Pit Monitoring Bore Water Levels
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Figure 18: Golden Butterfly Dump Monitoring Bore Water Levels
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Figure 19: Content Pit Monitoring Bore Water Levels
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Figure 20: Golden Butterfly North Pit Monitoring Bore Water Levels
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5 Appendix 1: Monitoring Results
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Table 6: Groundwater Quality — Confined Fractured Rock Aquifer 1995 to 2009

Sample Site
BH1 BH2 BH3 BH4 BHS BH6 BH7 GBMB1 GBMB2
Parameter
Range Average Range Average Range Average Range Average Range Average Range Average Range Average Range Average Range Average
(n) Median (n) Median (n) Median (n) Median (n) Median (n) Median (n) Median (n) Median (n) Median
pH 6.1-7.9 7.2 3.3-6.5 3.7 5.6-7.7 (35) 6.41 6.9-8.6 7.4 7.3-7.8(13) 7:5 8.9-7.5 715 6.4-7.1 6.8 6.4-7 6.7 6.9-7.7 7.3
(pH units) (42) 72 (41) 3.6 6.4 7.5
EC 985-2260 1298 740-1300 1016 110-3000 604 4800- 5611 4900-6800 5550 480-2200 933 6400- 7472 160-760 591 2200- 2491
(uSkcm) (42) 1300 (41) 980 (35) 340 7200 (13) 5600 8700 2700
) S0, 310-1160 471 260-850 442 20-990 (35) 172 1200- 1522 1400-2000 1733 59-530 172 1400- 1950 36-190 120 630-790 703
(mg/L) (42) 460 (40) 435 100 1800 (13 1800 2600
Cu <0.001-0.05 0.008 0.002-0.05 0.011 0.001-0.025 0.009 <0.001- <0.01 <0.001-0.03 0.007 0.009- 0.01 <0.003- <0.01 0.001- <0.01 <0.001- <0.01
(malL) (16) 0.005 (15) 0.005 (13) a.006 <0.05 (13) Doos | 008 0.03 0.01 <0.05
Pb <0.001-0.35 0.031 <0.001- 0.051 <0.001- 0.013 <0.001- <0.002 <0.001-0.24 0.023 <0.002- 0.009 <0.001- <0.002 <0.002- <0.002 <0.002- 0.002
(mg/L) (13) 0.001 015(13) | g 048 0.072 (11) 0.001 0.006 (11) 0.001 0.056 0.35 0.003 0.02
Ni 0.002-0.025 0.016 0.025-0.09 0.056 <0.001- 0.014 <0.002- <0.05 <0.001-0.025 0.016 0.002- <0.05 0.004- <0.05 0.02- <0.05 <0.002- <0.05
(mgiL) (16) 0.025 (15) 0.05 0.025 (10) 0.0145 <0.05 (13} 0.025 <0.05 <0.05 <0.05 <0.05
Al 0.02-0.25 0.045 0.16-2.7 1.54 0.07-2.1 049 <0.05- <0.05 <0.01-0.29 0.049 0.14-6.8 235 <0.05- <0.05 <0.05- <0.05 <0.05- <0.05
(mg/L) (15) 0.025 (14) 1.65 (10) 0.33 0.37 (13) 0.025 0.18 0.092 0.21
Zn 0.01-0.18 0.053 0.043-1.06 0.40 <0.005 0.24 0.008- 0.017 0.0025-0.032 0.0127 0.005- 0.021 0.029- 0.072 0.012- 0.024 0.011- 0.028
(mg/L) (16) 0.038 (15) 0.36 2.9 (13) ig1s 0.04 (13) 0042 0.055 0.15 0.047 0.056
Co <0.001- 0.016 0.018- 0.018 <0.001- 0.015 <0.005- <0.05 <0.001-<0.05 <0.05 <0.005- <0.05 <0.005- <0.05 <0.05- <0.05 <0.005- <0.05
(mg/L) 0.025 (11) 0.025 0.045 (11) 0.025 0.025 (9) 0.025 <0.05 <0.05 0.07 <0.05 <0.05
Cd <0.0001- 0.0003 <0.0001- 0.0007 <0.0001- 0.0002 <0.0001- <(.0002 <0.0005- <0.0005 <0.0001- <0.0002 0.0002- 0.00085 <0.0001- 0.0005 <0.0001- <0.0002*
(mgiL) 0.0025 (16) | g o001 0.8[55 00007 | 0-0009¢13) | 4 oa64 0.0003 0.0004(13) | 40001 <0.0002 0.002 0.0067 0.0003
Fe <0,05-3.2 0.436 0.025-27 4.54 0.025-1.75 0.33 <0.05- <0.05 <0.05-0.09 <0.05 0.06-3.1 1.4 <0.05- <0.05 <0.05- <0.05 <0.05- <0.05
(mgiL) (32) 04 (32) i3 (29) 025 <0.05 (5) 0.27 0.08 <0.05
Mn <0.05-1.19 0.247 0.95-1.97 1.23 0.0025- 0.019 <0.05- <0.05 <0.05-0.06 0.034 <0.05- 0.06 <0.05- <0.05 0.26-1.4 0.83 0.67-1.2 0.90
(mglL) (8) 0075 | (8 11 0.025 (4) 0.025 <0.05 ) 0.025 0.68 1.9
As 0.01-0.022 0.014 <0.001- 0.008 <0.003-0.03 0.010 <0.005- <0.005 <0.05-0.009 0.012 0.013- 0.026 <0.005- <0.005 0.007- 0.02 <0.003- <0.005
(mg/L) (16) 0.014 0.09 (15) 0.025 (13) 0.009 0.003 (13) 0.007 0.048 0.007 0.034 0.023
* Below detection limit results have been substituted with a value of half of the detection limit
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Table 7: Groundwater Quality — Unconfined Alluvial Aquifer 2001 to 2009

Sample Site
Parameter GBMB3 GBMB4 GBMBS GBMB6
Range Average Range Average Range Average Range Average
pH 5.7-6.8 6.2 5.9-6.5 6.1 5.6-7.1 6.0 57-71 6.2
(pH units) Y
EC 52-110 79.4 260-350 308 68-490 114 66-580 152
(US/cm)
S04 3413 6.3 17-38 28.8 2-13 4.4 3-19 71
(mg/L)
Cu 0.001-0.01 <0.01* <0.001-<0.05 <0.01* <0.001-0.01 <0.01* <0.001-<0.05 <0.01*
(mgiL)
Pb 0.002-0.018 0.008 <0.001-0.008 <0.002* <0.001-0.004 <0.002* <0.001-0.31 <0.002*
(mg/L)
Ni <0.002-<0.05 <0.05* <0.002-<0.05 <0.05* <0.002-<0.05 <0.05* <0.002-<0.05 <0.05*
(mg/L)
Al 0.07-4.8 0.99 <0.05-0.29 <0.05* <0.05-0.05 <0.05* <0.05-0.69 <0.05*
(mg/L)
Zn 0.017-0.11 0.052 0.006-0.18 0.043 0.01-.015 0.08 <0.005-0.092 0.025*
(mg/L)
Co <0.005-<0.05 <0.05* <0.005-<0.05 <0.05* <0.005-<0.05 <0.05* <0.005-<0.05 <0.05*
(mg/L)
Cd <0.0002-<0.0002 <0.0002* <0.0001-0.0018 <0.0002* <0.0001-<0.0002 <0.0002* <0.0001-<0.0002 <0.0002*
(mg/L)
Fe 0.53-3 1.8 <0.05-6.6 0.18* <0.05-<0.05 <0.05 <0.05-0.39 <0.05*
(mg/L)
Mn <0.05-0.15 0.05* <0.05-.07 <0.05* <0.05-0.26 <0.05* <0.05-.037 <0.05*
{(mg/L)
As 0.003-0.012 <0.005* <(.003-0.007 <0.005* <0.003-0.091 <0.005* <0.005-0.15 0.005
{mg/L)
*indicates Median.
Relq
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Table 8: Groundwater monitoring results 2010 — 2011

Date EC Fluoride | Sulfate | Aluminiu | Arsenic | Boron | Cadmium | Chramium | Cobalt | Copper | Mercury | Nickel | Selenium Zinc
Site pH (uS/cm) (mg/L) (mg/L) m (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mgiL) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
BH1 - 22/08/2011 8 1390 4 497 0.04 0.014 <0.05 <0.0001 <0.001 <0.001 0.002 <0.0001 <0.001 <0.01 0.023
20/09/2011 7.62 1410 3.7 476 <0.01 0.01 <0.05 <0.0001 <0.001 <0.001 0.001 <0.0001 <0.001 <0.01 0.013
BH2 20/11/2010 3.69 940 0.8 374 0.99 0.001 <0.05 0.0001 <0.010 0.017 0.003 <0.0001 0.027 <0.01 . 0.204
22/08/2011 3.7 934 1.4 383 0.96 <0.001 <0.05 0.0001 <0.001 0.016 0.01 <0.0001 0.026 <0.01 0.171
20/09/2011 3.69 989 12 380 1.05 0.001 <0.05 0.0004 <0.001 0.019 0.015 <0.0001 0.034 <0.01 0.183
BH3 20/11/2010 8 746 3.6 148 0.43 0.01 <0.05 <0.0001 <0.010 <0.001 0.003 <0.0001 <0.001 <0.01 0.031
23/08/2011 7.08 454 2.9 92 0.17 0.008 <0.05 <0.0001 <0.001 0.003 0.003 <0.0001 0.002 <0.01 0.007
20/09/2011 7.09 499 3 95 0.23 0.031 <0.05 <0.0001 <0.001 0.006 0.002 <0.0001 0.002 <0.01 0.007
BH5 20/11/2010 8.37 5500 6.6 1930 <0.01 0.005 <0.05 0.0003 <0.010 <0.001 0.004 <0.0001 <0.001 <0.01 0.02
23/08/2011 7.59 5600 T 2000 0.02 0.005 <0.05 0.0005 <0.001 <0.001 <0.001 <0.0001 <0.001 <0.01 0.01
20/09/2011 7.05 6490 4.4 2050 <0.01 0.006 <0.05 0.0022 <0.001 <0.001 0.001 <0.0001 0.005 <0.01 0.065
BH6 20/11/2010 8.3 642 8.3 67 0.29 0.047 <0.05 <0.0001 <0.010 <0.001 0.016 <0.0001 0.003 <0.01 <0.005
BH7 20/11/2010 8 5290 6.3 1540 0.02 0.008 <0.05 0.0032 <0.010 0.005 0.051 <0.0001 0.026 <0.01 0.241
) 23/08/2011 712 5120 7.4 1540 0.03 0.004 <0.05 0.0002 <0.001 0.013 0.001 <0.0001 0.012 <0.01 0.031
20/09/2011 6.81 5000 6.9 1470 0.02 0.013 <0,05 0.0002 <0.001 0.014 0.001 <0.0001 0.013 <0.01 0.052
BH8 20/11/2010 7.5 118 0.5 13 0.04 0.018 | <0.05 <0.0001 <0.010 <0.001 <0.001 <0.0001 0.001 | <0.01 0.056
22/08/2011 5.31 110 | <0.1 12 0.02 0.003 | <0.05 <0.0001 <0.001 0.001 0.005 | <0.0001 0.002 | <0.01 0.045
20/09/2011 5.39 118 0.1 12 0.02 0.002 | <0.05 <0.0001 <0.001 0.002 0.002 | <0.0001 0.002 | <0.01 0.02
BHS 20/11/2010 6.56 104 | <0.1 <1 0.29 | <0.001 <0.05 <0.0001 <0.010 <0.001 <0.001 <0.0001 <0.001 <0.01 0.027
22/08/2011 5.39 99 | <0.1 1 0.03 | <0.001 <0.05 <0.0001 <0.001 <0.001 0.002 | <0.0001 <0.001 <0.01 0.013
20/09/2011 5.45 98 | <0.1 1 0.02 | <0.001 <0.05 <0.0001 <0.001 <0.001 <0.001 <0.0001 <0.001 <0.01 <0.005
BH10 20/11/2010 7.92 2670 24 1280 | <0.01 0.02 | <0.05 <0.0001 <0.010 0.02 0.002 | <0.0001 0.006 | <0.01 0.035
22/08/2011 7.36 2700 29 1260 | <0.01 0.012 | <0.05 <0.0001 <0.001 0.019 0.001 | <0.0001 0.005 | <0.01 0.03
20/09/2011 7.16 2680 2.9 1190 | <0.01 0.004 | <0.05 0.0001 | <0.001 0.007 0.001 | <0.0001 0.008 | <0.01 0.078
BH11 20/11/2010 8.1 370 24 51 | <0.01 0.054 | <0.05 <0.0001 <0.010 <0.001 0.002 | <0.0001 0.002 | <0.01 0.043
2210872011 7.47 358 2.9 51 0.01 0.058 | <0.05 <0.0001 <0.001 <0.001 0.001 | <0.0001 <0.001 <0.01 0.005
20/09/2011 7.13 353 2.9 49 | <0.01 0.054 | <0.05 <0.0001 <0.001 <0.001 0.002 | <0.0001 0.001 | <0.01 0.008
EA Trigger Level EJ“7(:?510 250 0.055 0.013 0.37 0.0002 0.001 0.0014 0.0014 0.0006 0.011 0.011 0.008
EA Contaminant Limit 5109 5970 2 1000 5 0.5 5 0.01 1 1 1 0.002 1 0.02 20
Releg
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Table 7 (Continued): Groundwater monitoring results 2010 — 2011

Date EC Fluoride | Sulfate Aluminiu Arsenic Boron Cadmium Chromium Caobalt Copper Mercury Nickel Selenium Zinc
Site pH (uS/em) | (mg/L) (mgiL) m (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) {mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
BH12 20/11/2010 8.44 1400 4.2 186 | <0.01 0.024 | <0.05 <0.0001 <0.010 <0.001 <0.001 <0.0001 <0.001 [ <0.01 0.025
22/08/2011 7.69 1380 4.9 182 | <0.01 0.019 | <0.05 <0.0001 <0.001 <0.001 0.001 | <0.0001 <0.001 | <0.01 0.022
20/09/2011 7.4 1390 4.6 173 | <0.01 0.017 | <0.05 <0.0001 <0.001 <0.001 | <0.001 <0.0001 <0.001 <0.01 <0.005
8Y1 20/11/2010 7.01 51 | <0.1 <1 0.04 0.002 | <0.05 <0.0001 <0.010 0.001 | <0.001 <0.0001 <0.001 <0.01 0.04
23/08/2011 6.02 60 | <0.1 <1 <0.01 0.003 | <0.05 <0.0001 <0.001 0.003 | <0.001 <0.0001 0.001 | <0.01 0.009
GBMB1 20/11/2010 7.91 533 1.7 110 <0.01 0.012 <0.05 <0.0001 <0.010 <0.001 0.002 <0.0001 <0.001 <0.01 0.035
23/08/2011 7.62 498 1.0 81 0.03 0.037 <0.05 <0.0001 <0.001 <0.001 <0.001 <0.0001 <0.001 <0.01 <0.005
20/09/2011 6.67 694 22 165 0.01 <0.001 <0.05 <0.0001 <0.001 <0.001 <0.001 <0.0001 <0.001 <0.01 <0.005
GBMB3 23/08/2011 6.25 103 <0.1 <1 0.07 0.016 <0.05 <0.0001 <0.001 0.002 <0.001 <0.0001 <0.001 <0.01 0.006
20/09/2011 5.84 61 <0.1 <1 0.21 0.016 <0.05 <0.0001 <0.001 0.002 <0.001 <0.0001 0.001 <0.01 0.014
GBMBS6 23/08/2011 6.9 247 0.2 1 <0.01 0.096 <0.05 <0.0001 <0.001 0.002 <0.001 <0.0001 0.002 <0.01 <0.005
20/09/2011 6.2 158 0.2 2 <0.01 0.087 <0.05 <0.0001 <0.001 0.001 <0.001 <0.0001 0.002 <0.01 <0.005
EA Trigger Level 6;."[).;0 250 0.055 0.013 0.37 0.0002 0.001 0.0014 0.0014 0.0006 0.011 0.011 0.008
EA Contaminant Limit [ 6109 5970 2 1000 5 0.5 5 0.01 1 1 1 0.002 1 0.02 20
Rele;
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Table 9: Groundwater levels in monitoring bores

Water )
Collar Water Ground Collar Level Ground
Bore ID | Elevation (m) Date Level (m) water (m) Bore ID | Elevation (m) Date (m) water (m)
BH1 117 1/03/2008 13.90 103.10 BHeE 114 29/03/2010 1.70 112.30
BH1 117 2/04/2009 8.71 108.29 BH6 114 11/07/2010 3.20 110.80
BH1 117 10/08/2009 13.85 103.15 BHE 114 18/10/2010 4.35 108.65
BH1 117 29/03/2010 12.50 104.50 BHE 114 20/11/2010 4.25 109.75
BH1 117 11/07/2010 15.00 102.00 BHB 114 29/03/2011 2.00 112.00
BH1 117 13/08/2010 15.44 101.56 BH& 114 22/08/2011 3.20 110.80
BH1 117 18/10/2010 16.05 100.95
BH1 117 20/11/2010 16.17 100.83 BH7 116 1/03/2008 4.70 111.30
BH1 117 29/03/2011 11.50 105.50 BH7 116 2/04/2009 3.35 112.65
BH1 117 22/08/2011 13.00 104.00 BH7 116 10/08/2009 3.35 112.65
BH7 116 29/03/2010 4.60 111.40
BH2 112 1/03/2008 4.70 107.30 BH7 116 11/07/2010 4.80 111.40
BH2 112 2/04/2009 6.17 105.83 BH7 116 18/10/2010 4.65 111.35
BH2 112 10/08/2009 714 104.86 BH7 116 20/11/2010 4.60 111.40
BH2 112 29/03/2010 4.90 107.10 BH7 116 29/03/2011 410 111.90
BH2 112 11/07/2010 5.30 106.70 BH7 116 22/08/2011 4.30 111.70
BH2 112 13/08/2010 5.41 106.59
BH2 112 18/10/2010 575 106.25 BH8 123.92 1/10/2008 17.12 106.80
BH2 112 20/11/2010 5.84 106.16 BH8 123.92 2/04/2008 12.20 111.72
BH2 112 29/03/2011 3.75 108.25 BH8 123.92 10/08/2009 16.70 107.22
BH2 112 22/08/2011 4.55 107.45 BH8 123.92 29/03/2010 13.55 110.37
BH8 123.92 10/07/2010 12.50 111.42
BH3 113 1/03/2008 1.10 111.90 BH8 123.92 13/08/2010 12.50 111.42
BH3 113 2/04/2009 0.05 112.95 BH8 123.92 18/10/2010 12.60 111.32
BH3 113 10/08/2009 1.63 111.47 BH8 123.92 20/11/2010 12.57 111.35
BH3 113 29/03/2010 1.45 111.55 BH8 123.92 29/03/2011 8.75 115.17
BH3 113 11/07/2010 3.95 109.05 BH38 123.92 22/08/2011 9.28 114.64
BH3 113 18/10/2010 4.35 108.65
BH3 113 20/11/2010 4.39 108.61 BHS 122.29 1/10/2008 12.42 109.87
BH3 113 29/03/2011 1.25 111.75 BHS 122.29 2/04/2008 7.40 114.89
BH3 113 22/08/2011 2.82 110.18 BHS 122.29 10/08/2009 9.66 112.63
BHS 122.29 29/03/2010 8.70 113.59
BH4 113 29/03/2010 4.60 108.40 BHS 122.29 10/07/2010 8.60 113.69
BH4 113 11/07/2010 4.50 108.50 BHS 122.29 13/08/2010 8.85 113.44
BH4 113 18/10/2010 4.80 108.20 BHS 122.29 18/10/2010 9.15 113.14
BH4 113 20/11/2010 4.85 108.15 BHS 122.29 20/11/2010 9.23 113.06
BH4 113 29/03/2011 4.60 108.40 BHS 122.29 29/03/2011 6.50 115.79
BH4 113 22/08/2011 4.70 108.30 BHS 122.29 22/08/2011 7.22 115.07
BH5 114 1/03/2008 5.40 108.60 BH10 103.95 1/10/2008 10.44 93.51
BH5 114 2/04/2009 2.82 111.18 BH10 103.95 2/04/2008 7.98 95.97
BHS 114 10/08/2009 3.89 110.11 BH10 103.95 10/08/2009 7.80 96.15
BH5 114 29/03/2010 4.90 109.10 BH10 103.95 28/03/2010 7.70 96.25
BHS 114 11/07/2010 4.80 109.20 BH10 103.95 11/07/2010 7.50 96.45
BH5 114 18/10/2010 5.10 108.90 BH10 103.95 18/10/2010 7.64 96.31
BH5 114 20/11/2010 5.09 108.91 BH10 103.95 20/11/2010 7.62 96.33
BHS5 114 29/03/2011 2.90 111.10 BH10 103.95 29/03/2011 7.30 96.65
BHS 114 22/08/2011 4.48 109.52 BH10 103.95 22/08/2011 7.19 96.76
Re|
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Table 9 Continued: Groundwater levels in monitoring bores

Collar Water Ground
Collar Water Ground Elevation Level water
Bore ID | Elevation (m) Date Level (m) water (m) Bore ID (m) Date {m) (m)
BH11 104.13 1/10/2008 7.60 96.53 SY1 107.48 1/10/2008 10.62 96.86
BH11 104.13 2/04/2009 5.51 98.62 SY1 107.48 2/04/2009 8.09 99.39
BH11 104.13 10/08/2009 4.73 99.40 SY1 107.48 10/08/2009 10.47 97.01
BH11 104.13 28/03/2010 4.26 99.87 SY1 107.48 29/03/2010 7.10 100.38
BH11 104.13 11/07/2010 3.75 100.38 8Y1 107.48 11/07/2010 8.75 100.73
BH11 104.13 18/10/2010 3.70 100.43 8Y1 107.48 20/11/2010 8.10 99.38
BH11 104.13 20/11/2010 3.75 100.38 SY1 107.48 29/03/2011 5.25 102.23
BH11 104.13 29/03/2011 2.25 101.88 SY1 107.48 22/08/2011 8.00 101.48
BH11 104.13 22/08/2011 275 101.38
BH12 102.08 1/10/2008 7.48 94.62
BH12 102.08 2/04/2009 T22 94.86
BH12 102.08 10/08/2009 7.02 95.06
BH12 102.08 28/03/2010 6.90 95.18
BH12 102.08 11/07/2010 6.82 95.26
BH12 102.08 18/10/2010 6.87 95.21
BH12 102.08 20/11/2010 6.83 95.25
BH12 102.08 29/03/2011 6.50 95.58
BH12 102.08 22/08/2011 6.42 95.66
GBMB1 109 1/03/2008 3.60 105.40
GBMB1 109 2/04/2009 1.09 107.91
GBMB1 109 10/08/2009 1.97 107.03
GBMBH1 109 29/03/2010 3.00 106.00
GBMB1 109 11/07/2010 3,15 105.85
GBMB1 109 18/10/2010 3.50 105.50
GBMBA1 109 20/11/2010 3.35 105.65
GBMB1 109 29/03/2011 1.0 107.10
GBMB1 109 22/08/2011 1.98 107.02
GBME3 118 1/03/2008 7.30 105.70
GBMB3 113 2/04/2009 2.48 110.52
GBMB3 113 10/08/2009 4.18 108.82
GBMB3 113 29/03/2010 2.80 110.20
GBMB3 113 11/07/2010 3.55 109.45
GBMB3 113 18/10/2010 3.70 109.30
GBMB3 113 20/11/2010 3.80 109.20
GBMB3 113 29/03/2011 275 110.25
GBMB3 113 22/08/2011 3.90 109.10
GBMBS 113 1/03/2008 11.70 101.30
GBMBS6 113 2/04/2009 10.73 102.27
GBMBS 113 10/08/2009 13.14 99.86
GBMB6& 113 29/03/2010 10.05 102.95
GBMES 113 11/07/2010 9.55 103.45
GBMEBES 113 18/10/2010 9.85 103.15
GBMBS& 113 20/11/2010 10.20 102.80
GBMBS6 113 29/03/2011 7.10 105.90
GBMBS 113 22/08/2011 8.00 105.00
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1 INTRODUCTION

The Croydon Gold Mine (the Project) is located to the immediate west of the Croydon township,
560 kilometres (km) west of Cairns, Queensland (QLD) (Figure 1). The Project was formerly a large
low-grade gold mine and has since been closed and decommissioned. Activities at the Project
include maintenance, monitoring, investigations and reclamation works (as required).

Mining Lease (ML) 5248 was granted on 4 August 1988 to Goldfields Kalgoorlie Limited. ML 5248
was later transferred to Aurion Gold Limited, before the company was acquired by Placer Dome
Australia in November 2003, which was then acquired by Barrick Gold of Australia (Barrick) in 2005.
Barrick holds Environmental Authority No. MIN100401906 (EA) for the Project.

This Post Mine Landuse Plan (PMLP) has been prepared in accordance with EA Condition C2-1:

(C2-1) A Post Mine Land Use Plan for the licensed place must be developed and implemented for a
nominal period of:

(a) at least thirty (30) years following the cessation of mining activities on the licensed place; or

(b) a shorter period if the licensed place is proven to be geo-technically and geo-chemically stable
and it can be demonsirated to the satisfaction of the administering authority that no release of
contaminants from the site will result in environmental harm and be prepared at least 18 months
prior to cessation of mining activities on the licensed place.

In addition, EA Condition C2-2 outlines the components of the PMLP (Table 1). A summary of where
the components of the PMLP are addressed in this report is also provided in Table 1.

In accordance with EA Condition C2-2, this PMLP will be included in the Project Plan of Operations
and will be updated with each subsequent Plan of Operations.

The remainder of this PMLP is structured as follows:

Section 2: Describes the rehabilitation concepts for the Project.
Section 3: Provides a description of the Geotechnical Assessment.
Section 4: Provides a description of the Geochemical Assessment.
Section 5: Describes the Hydrology and Hydrogeology of the Project.
Section 6: Describes the Rehabilitation Monitoring Program.
Section 7: Details the Grazing Management Plan.
Section 8: Identifies the Completion Criteria for the Project.
Section 9: Outlines the Research Programs for the Project.
Section 10: Describes the review process for this PMLP.
Section 11: Lists the references cited in this PMLP.
Relea
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Table 1: Components of the Post Mine Landuse Plan

Section of this

Component of PMLP Report
C2-2 | The Post Mine Land Use Plan must be included in the Plan of Operations and
updated with each subsequent Plan of Operations, describing how the
rehabilitation objectives in Schedule C — Table 1 will be achieved. The Post Mine
Land Use Plan must include:
(a) schematic representation of final land form inclusive of drainage features; Section 2.2
(b) slope designs; Section 2.3
(c) cover design; Section 2.3
including a report on the effectiveness of existing cover systems; Section 2.3.1
(d) | drainage design; Section 2.4
(e) erosion controls on reformed land; Section 2.5
() descnptfon c_af experin?eptaf des.,igr? for monitoring of analogue and rehabiitated Saclion 6
areas inclusive of statistical design;
(9) proposed revegetation criteria including:
(i species diversity, abundance and composition;
(i) projective cover; Section 8.2
(iii) dry matter production; and
(iv) stocking rates to ensure self sustaining vegetation is maintained;
(h) proposed revegetation methods inclusive of plant species selection, re-profiling,
respreading soil, soil ameliorants/famendments, surface preparation and method Section 2.1
of propagation;
(7 materials balance including available top soil; and Section 2.6
low permeability encapsulation media for capping; Section 2.3
1] research program and associated milestones; Section 9
(k) geotechnical; Section 3
geochemical; and Section 4
hydrological studies; Section 5
(] chemical, physical and biological properties of soil; and Sections 2.3.2 and 4
chemical, physical and biological properties of water; Section 5
(m) measur_ab!? completion_c_:ritgria for each rehabﬂitatf:on indicator tha_t enables Section 8
determination of rehabilitation success for each disturbance type;
(n) rehabilitation monitoring program, including the monitoring of:
U] surface water quality;
(ii) groundwater quality; Section 6 and
(i) erosion rates; Attachment A
(iv) integrity and effectiveness of final cover of final cover systems; and
(v) health and resilience of vegetative cover;
(o) grazing management plan; Section 7 and
Attachment B
(o) operation and maintenance of:
(i) the surface water management system; Section 2.4
(i) groundwater monitoring network; Section 5.2.1
(i) final cover systems; and Section 2.3.1
(iv) vegetlative cover. Section 2.3.1
Barrick 3 Post Mine Landuse Plan
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2 REHABILITATION CONCEPTS

The rehabilitation concepts for the Project provide for the re-establishment of a stable and sustainable
ecosystem which is consistent with the proposed post mine landuse of low intensity grazing/disturbed
native habitat, with exception of the open pits (Section 2.2). This section provides a description of the
revegetation, final landforms, slope and cover design, effectiveness of the cover system, soil
properties, drainage design, erosion and sediment control and the materials balance at the Project.
Any additional rehabilitation works required at the Project will be conducted utilising similar
rehabilitation concepts described in this section.

21 REVEGETATION

The revegetation methods undertaken in the 1996 Rehabilitation Program are outlined below. The
rehabilitation works conducted in 1996 are fully reported in Fawcett (2001) and HLA-Envirosciences
(2001a). In the event additional rehabilitation works are required at the Project, similar revegetation
methods to those described below will be implemented.

Selection of Plant Species

Sixteen tree and shrub species were included in the seed mix used during the 1996 revegetation
program. Additional tree and shrub species have been recorded at the revegetation monitoring
transects most likely self-seeding from the adjacent vegefation. HLA-Envirosciences (2001a)
reported 19 species at the vegetation monitoring sites, including seven species of Acacias, seven
species of Eucalypts and five species belonging to other genera including Melaleuca, Atalaya,
Erythrophleum and Hakea.

Any additional rehabilitation works required at the Project will utilise a similar selection of plant
species in the seed mix as mentioned above.

Re-profiling, Soil Respreading and Surface Preparation

Minor re-profiling on both waste rock dumps was conducted to remove surface irregularities. Soil was
respread with appropriate earth moving equipment (e.g. grader). Immediately prior to seeding all
areas were ripped along contour to a depth of 250 millimetres (mm) to 300 mm. All ripped areas
were aerial topdressed with an NPK fertiliser at a rate of 500 kilograms per hectare (Fawcett, 2001).

Any additional rehabilitation works required at the Project will conduct appropriate re-profiling and
utilise similar soil respreading and surface preparation methods as mentioned above.

Method of Propagation and Soil Ameliorant

An aerial application of DAP fertiliser to the rehabilitation sites in 2004 has markedly improved the
phosphorus status of the soil but has had no lasting impact on the nitrogen status. It is considered
that the most practical method of improving soil nitrogen status in the long term is to sow groundcover
legumes, such as Seca stylo (Stylosanthes scabra) and Verano stylo (S. hamata) which are well
adapted to the Gulf country area (Landline Consulting, 2007).

Any additional rehabilitation works required at the Project will utilise similar propagation and sall
ameliorant methods as mentioned above.

Barrick 4 Post Mine Landuse Plan
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Weed Management

A weed control program was initiated in 1996 to control isolated Calotrope (Calotropis procera) plants
observed around the southern end of the Golden Butterfly waste rock dump (Fawcett, 2001). This
weed species is ubiquitous in the Croydon area. Where necessary, a similar weed management
program to that initiated in 1996 will be conducted at the Project.

22 FINAL LANDFORMS

The mining-related landforms on ML 5248 comprise of waste rock dumps, open pits and infrastructure
areas (i.e. abandonment bunds, hardstand areas, water management structures and roads/tracks)
surrounding the open pits and waste rock dumps.

Specifically they include (Figure 2):

° Golden Butterfly Pit;
e  Golden Butterfly North Pit;

e  Golden Butterfly waste rock dump;

e«  Content Pit;

e  Content waste rock dump;

e Lady Isabella Pit;

¢ abandonment bunds across the access ramps of the four open pits;

e hardstand areas adjacent to the Content and Golden Butterfly waste rock dumps;

e water diversion bunds and sediment dams adjacent to the Content and Golden Butterfly waste
rock dumps; and

° roads and tracks.

The final landform concept is to achieve a stable post-mining landform that is able to meet the
identified post-mining landuse and rehabilitation objectives. The post-mining land descriptions and
rehabilitation objectives are specified in Schedule C — Table 1 of the EA, which is reproduced in
Table 2.

Barrick 5 Post Mine Landuse Plan
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Table 2:Post-Mining Land Description and Rehabilitation Objectives

Rehabilitation Objectives

Landform Surface
(refer Schedule area
- -mi Anal it
H—Map 1) {ectarss) RS ml_nelland Land classification’ = ne ctgue ?I A
description identification
Golden Butterfly 16 Non-beneficial land use Class VIII Sites to be rehabilitated to
North Pit ’ a standard nominated in
the rehabilitation program
Qolden Butterfly 5 1 Non-beneficial land use Class VIII developed in accordance
Pit with Condition C2-1 based
Lady Isabella Pit 1.7 |Non-beneficial land use Class VI Q & ogue sites.
Content Pit 2.1 Non-beneficial land use Class VIII
24 "
Coritéiit Diip 6.3 L.I.Q. [disturbed native Class VIl or better
habitat
Golden Butterfly L.1.G Z/disturbed native Class VI or better
15.2 :
Dump habitat
Content -~ L.1.G Z/disturbed native Class VI or better
Hardstand ’ habitat
Golden Butterfly 05 L.I.G 2(disturbed native Class VI or better
Hardstand ) habitat
& . 3
Sadifient Dafms 15 L.l.(_3. /disturbed native Class VI or better
habitat
T ;.
Hoads{ Tracis 35 L.1.G.“/disturbed native Class VI or better

habitat

1 QLD department of Minerals and Energy (2008).

2

L.1.G. (Low Intensity Grazing) defined by criteria listed in Land Use Acceptance Criteria.

The final landforms were constructed when the Project was decommissioned/closed in 1993 and
additional rehabilitation works were substantially completed in 1996/1997. The final landforms on
ML 5248 are dominated by low hills (i.e. waste rock dumps) which are compatible with the
surrounding topography in terms of elevation and slope and final voids.

Schematic diagrams of the final landforms, inclusive of drainage features, are provided in Figure 3.
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2.3 SLOPE AND COVER DESIGN

Since the Project was decommissioned/closed, reclamation works were conducted on the final
landforms identified in Section 2.2. Full details of the reclamation works are reported in Fawcett
(2001) and HLA-Envirosciences (2001a).

The slope and cover design of the waste rock dumps have been developed to provide low
permeability encapsulation. The reclamation work in 1996/1997 on both the Golden Butterfly and
Content waste rock dumps involved (Figure 3):

¢  Dbattering of slopes to 3H:1V minimum, with benches of 5 metres (m) width provided at a
maximum of 5 m " vertical spacing; and

e  construction of an engineered cover system consisting of a clay capping layer, a rock fill surface
protection layer and a layer of topsoil.

Following preparation of the engineered cover system, all areas were sown with a seed mix of native
tree and shrub species broadly representative of species found in the surrounding undisturbed
woodlands.

2341 Effectiveness of Cover System

The performance of the final cover system at the Project is monitored indirectly via erosion,
vegetation and water monitoring. These monitoring parameters provide an indirect indication of the
integrity of the final cover system. Details of the final cover system monitoring program are provided
in the Rehabilitation Monitoring Program (Attachment A).

Golden Butterfly Waste Rock Dump Cover System

Monitoring indicates that the cover system on the Golden Butterfly waste rock dump is effective. The
following monitoring sites provide an indication of the effectiveness of the cover system of the Golden
Butterfly waste rock dump (Figure 2):

° on-site surface water monitoring sites, SW3a and SW4;

° receiving water monitoring sites, SW1, SW2 and SW3, downstream of the Golden Butterfly
waste rock dump; and

e  vegetation monitoring sites, V1, V2, V3 and V11, on the surface of the Golden Butterfly waste
rock dump.

On-site Surface Water Monitoring

On-site surface water monitoring site SW3a (i.e. Golden Butterfly waste rock dump toe drain)
(Figure 2) is consistently of good quality and records no exceedances of the contaminant limits
specified in Schedule F — Table 8 of the EA..

On-site monitoring site SW4 (i.e. stock water dam) (Figure 2) recorded one aluminium EA
contaminant limit (5 mg/L) exceedance of 11mg/L in February 2005 and one pH range contaminant
limit (greater than 4 pH units and less than 9 pH units) exceedance of 9.3 pH units in January 2007
during the period 2001 to 2011. No contaminant limit exceedances have been recorded since the pH
range exceedance in 2007 at site SW4.

" HLA-Envirosciences (2001a) stated the vertical spacing of the Golden Butterfly and Content waste rock dumps as 50 m. However,
it is considered the correct vertical spacing elevation of the waste rock dumps is 5 m.

Barrick 9 Post Mine Landuse Plan
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Receiving Waters Monitoring

Each receiving water monitoring site surrounding the Golden Butterfly waste rock dump (i.e. SW1,
SW2 and SW3) (Figure 2) displayed low pH levels and elevated levels of electrical conductivity (EC),
sulphate, arsenic, cadmium, iron, manganese, lead and zinc during the period 1994 and 1995
(Landline Consulting, 2007). Following the reclamation works and clay capping of the Golden
Butterfly waste rock dump in 1996, water quality at each receiving water monitoring site has
improved. Since 1996, only short-term exceedances of the contaminant limits specified in Schedule
F — Table 3 of the EA have been recorded at these receiving water monitoring sites. Schedule F —
Table 3 is reproduced in Section 8.

During the period 2001 and 2011, receiving water monitoring site SW1 has recorded two pH range
contaminant limit exceedances, recording 9.1 pH units in February 2006 and 9.2 pH units in April
2006. No contaminant limit exceedances have been recorded since these pH range exceedances in
2006 at monitoring site SW1.

At receiving water monitoring site SW2, pH and aluminium exceeded the contaminant limits specified
in Schedule F — Table 3 of the EA during the period 2001 to 2011. The pH contaminant limit range
was exceeded on one occasion reaching 9.1 pH units in April 2006. The aluminium contaminant limit
(5mg/L) was exceeded on one occasion to 18 mg/L in January 2007. No contaminant limit
exceedances have been recorded since 2007 at site SW2.

No contaminant limit exceedances have been recorded at receiving water monitoring site SW3 during
the period 2001 to 2011.

Vegetation Monitoring

The groundcover monitoring results at the vegetation monitoring sites V1, V2, V3 and V11, on the
surface of the Golden Butterfly waste rock dump were recorded in 2010 and are provided in Table 3.
Data show that the Golden Butterfly waste rock dump fell below the recommended success criteria of
75% of the appropriate analogue areas for ground cover. However a significant portion of this failure
is a result of inadvertent sampling during the low point in the vegetative production cycle which
compromised the ability to identify all grass species. Further complicating identification of grasses as
well as the overall evaluation was over-utilization of forage by horses illegally pastured on the Golden
Butterfly Waste Dump. However, rock and litter are major components of the cover system on the
Golden Butterfly and Content waste rock dumps. Rock cover is considered an effective cover system
component for preventing soil erosion.

An additional component to ground cover monitoring, and a criterion for successful rehabilitation, is
species diversity, which can be a measure of biodiversity. There are two optional success criteria for
species diversity. The landform must either exhibit: 1) greater than three non-exotic species with
greater than 2% relative cover, or 2) 50% of the number of non-exotic species with greater than 2%
relative cover from the appropriate analogue area. The Golden Butterfly waste rock dump exceeded
both of these optional success criteria based on the analogue areas.

The Golden Butterfly waste rock dump display good potential for adequate and diverse plant
communities. However, illegal grazing is significantly impacting the landform in terms of vegetative
cover and limiting the ability of the monitoring program to produce data to demonstrate achievement
of success criteria. Despite this situation, the fact that the waste rock dump is a target for illegal
grazing demonstrates vegetation performance and that the Golden Butterfly waste rock dump is
effective.

Releasg
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Table 3: Groundcover Monitoring Results for Croydon Waste Rock Dump Vegetation

Monitoring Sites

Arsa —>|] Content Golden Boiler v
Seientific Mame Common Mame] Dump Butterfly | Analogue | Analogues
fGrasses
B Anstce 50, Wina G, 0.42 0.04 2.03 +.19
A Brachiaria sp Amgrg = = - 0.97
P Oymbapopon Samibycinus Silky Qilgr- ~ = & 0.28
P COyosussp. Sadg 0.57 - - =
A Erachne ammiEd Longawn \Wanderrie Grasa 224 - - =
1 Penaisstum ciiars Buffelgras 0,53 - .
B Sadgeso Sadg - - - 0.07
A Setwie surgsns Pigeon Gre = = g Q.07
Unidantifiable **Grazed beyond recognition®* 11.70 4,90 11.68 =
Herbaceous
P Ansomeies maiebarce “Chodhav. - = - 0.03
P Cheilanthes Srowni Lip Fe - - - 0.03
E HAipls suaveoiens Horshoun 0.76 031 1.55 0.69
E S corodiobs Flannal Wead| 0,04 - - -
& SEige curviflors Witchwead] - - - 0.17
1 Syiosanthes scalve Shrubby Stylof 0.15 6.28 - =
A Toumetts pennoss Chines= Burm = ® = Q.45
Shrubs and Trees
[T Aceci Sleocante White Thorm 0.08 = = GRE!
P Acoci folosarices Silver-leaved Wattle 0.38 0.49 - -
P Acacis julifor Watklef - - 0.12 =
P Acscie lerfostachye Slender Wattl N = 2 0.03
P Corymbis confertifor= Ercad lesved Carbeen 02.0< 4 0.12 -
P Coymbis gummifera Red Eloodwood| 0.08 = & =
P Carymbis pocilum Bloodwood| = 0,13 E =
P Capmbis polycams Long-fruited Bloodwood - 0.0% - -
P Coymbis sstoss Rough-leswed Bloodwood 0.08 022 z =
P Sythrophiausm chiorostachys Rad Ironwoo 1 — E 0.07
P Sucairius dharfabome Queensiand Flaky-bar - - - 0.1
P Sucelpius polycape Long-fruited Bloodwood 0.04 - - -
fOverstory Hits
P Acat Seocanthe White Th 11.30 = = 344
B Acsciz fobsanicas Silver-leaved Watdl 1.85 1,10 - -
P Acacis julitars Wattl = e 32.40 =
P Acsov fentostachye Slendar Watt ~ - - 4.78
P Acacie shineyd Lenceweod 430 245 - -
P Adenanthers sbrospema Red Sendalwoo ~ ~ = 2.22
P Aphoniy evrelks Red Ash = = - 3.8%9
P Copmbis spaimeninge Ghost Gu - Q.33 - -
P fonymbi confartifios Broad leeved Carbesn 0.10 - 7.10 =
P Jonmbi gummiare Rad Bicodwood 0,05 = = -
P Coymba papiane Ghost Gu 0.60 0.20 - -
P Coymbis pociium Desert Gum, = 1.80 5 :
P Copmbis poljcaps Long-fruited Bloodwood 0.75 4.20 - -
P Capmbia ssfose Rough-leswad Bloodwood 1.05 = 0.50 -
P Spthrophlasm chiorostachys Red Ironwoo - - . 1.89
P Sythvonpiam elphoum Kercsene Tr2 = = 0.20 Q.22
P Rucalvplus chartabams Queensiand Flaky-bark ~ - = 2006
P Sucalptus palpcarps Long-fruitad Blaodwaod £.08 - = =
P Gaoamo vilmeims Gardeni - - - 0.50
P Petabstigme Banksy Quinine stsa - o 0.10 =
P Terminals avidicos Browmn Damso - =~ ~ Q0,561
Understory Plant Cover 16.56 13.08 15.50 6.41
Rock {> 5 mm) 15.33 23.78 12,04 17.05
Lither 32.52 41.54 29.74 7.2
E=re Ground) 7.14 11,10 232 1.66
Overstory Plant Cover] 24.05 10.10 30.30 37.61
Total Plant Coverd 40.61 | 23.18 | 55.90 | 44.02
Annual and Perennial Cover
' e ] 28-11 | 17.97 | 42.66 | 43.33
Source: Barrick 2011.
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To maintain the revegetation performance at this eastern section of ML 5248 (i.e. Golden Butterfly
mining area) it is proposed that controlled low intensity grazing by domesticated stock on the area
surrounding the Golden Butterfly waste rock dump occur only during the dry season. No grazing is to
occur on the waste rock dump. Further details of the grazing management measures for the Project
are provided in the Grazing Management Plan (Attachment B).

It is considered from the on-site surface waters, receiving waters and vegetation monitoring results
provided above that the cover system of the Golden Butterfly waste rock dump is effective and no
works are proposed.

Content Waste Rock Dump Cover System

Monitoring indicates that the cover system on the Content waste rock dump is effective, with the
exception of the western side on the waste rock dump. During the reclamation works conducted in
1996, the rehabilitation performance on the western batter was considered adequate and the western
batter was not capped with the engineered cover system identified in Section 2.3. Seepage has
affected the hardstand area to the west of the Content waste rock dump and may be a source of
elevated parameters at site SW 5 (i.e. Sediment Dam) at the north-western corner of ML 5248.

The following monitoring sites provide an indication of the effectiveness of the cover system of the
Content waste rock dump (Figure 2):

e on-site surface water monitoring sites, SW5;
e receiving water monitoring sites, SW6; and

e  vegetation monitoring sites, V7, V8, V9 and V10, on the surface of the Content waste rock dump.
On-site Surface Water Monitoring

During the period 2001 to 2011, water quality at monitoring site SW5 demonsfrated consistently low
pH levels and elevated levels of aluminium and arsenic exceeding the contaminant limits specified in
Schedule F — Table 8 of the EA. Schedule F — Table 8 of the EA is reproduced in Section 8. In
addition a single exceedance of the cadmium contaminant limit was recorded in April 2011, while the
nickel contaminant limit (1 mg/L) was exceeded on four occasions since 2001, with the last
exceedance occurring March 2010.

The proposed reclamation works to be conducted during the term of this Plan of Operations
(Section 3.1 of the Plan of Operations [Barrick, 2011]) includes excavation of the Sediment Dam (i.e.
SW5), sampling and characterisation of the excavated and residual material in the Sediment Dam
and the installation of a subsurface drainage french at the western foot of the Content waste rock
dump. However, these proposed works are dependent upon the outcomes of the refinement of the
Content Pit hydrological model. At the completion of the proposed reclamation works, monitoring at
the Sediment Dam will continue to assess the effectiveness of the works.

Receiving Waters Monitoring

Monitoring commenced at receiving water monitoring site SW6 in 1999 in response to the
deterioration of water quality at the on-site monitoring site SW5. During the period 2001 to 2011,
aluminium exceeded the contaminant limit (5 mg/L) on seven occasions. No other contaminants
exceeded the contaminant limits specified in Schedule F — Table 3 during the period 2001 to 2011 at
monitoring site SW6. Schedule F — Table 3 of the EA is reproduced in Section 8.

Barrick 12 Post Mine Landuse Plan
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Vegetation Monitoring

The groundcover monitoring results at the vegetation monitoring sites V7, V8, V9 and V10, on the
surface of the Content waste rock dump were recorded in 2010 and are provided in Table 3. Data
show that the Content waste rock dump fell below the recommended success criteria of 75% of the
appropriate analogue areas for ground cover. However a significant portion of this failure is a result of
inadvertent sampling during the low point in the vegetative production cycle which compromised the
ability to identify all grass species. However, rock and litter are major components of the cover
system on the Golden Butterfly and Content waste rock dumps. Rock cover is considered an
effective cover system component for preventing soil erosion.

An additional component to ground cover monitoring, and a criterion for successful rehabilitation, is
species diversity, which can be a measure of biodiversity. There are two optional success criteria for
species diversity. The landform must either exhibit: 1) greater than three non-exotic species with
greater than 2% relative cover, or 2) 50% of the number of non-exotic species with greater than 2%
relative cover from the appropriate analogue area. The Content waste rock dump exceeded both of
these optional success criteria based on the analogue areas. Further, it was determined that soil
stability results were closely tied to the vegetation cover results. All evaluated slopes of the Content
Waste Dump passed the soil stability standard. It is considered from these results that the vegetation
performance on the Content waste rock dump is effective.

It is proposed that domesticated stock be permanently excluded from the western section of ML 5248
(i.e. Content and Lady Isabella mining areas) to minimise the impact of grazing on the revegetation
performance in this area. Further details of the grazing management measures for the Project are
provided in the Grazing Management Plan (Attachment B).

It is considered from the on-site surface waters, receiving waters and vegetation monitoring results
provided above that the cover system of the Content waste rock dump is effective, except for the
western batter. The proposed reclamation works for the Content waste rock dump are scheduled
during the yearly dry season period when site access and working conditions are suitable. However,
the exact timing of the proposed works is dependent upon the outcomes of the refinement of the
Content Pit hydrological model. At completion of the proposed reclamation works (Section 3.1 of the
Plan of Operations [Barrick, 2208a]), monitoring at the on-site water, receiving water and vegetation
monitoring sites identified above, will continue to assess the effectiveness of the proposed works.

As required by Condition C2-2 (c) of the EA a report on the effectiveness of the above works on the
Content waste rock dump cover system will be finalised when the proposed reclamation works are
completed and will include monitering results from site SW5, SW86, and V7 to V10.

Operation and Maintenance of the Vegetation Cover and Final Cover Systems

If vegetation, erosion and water monitoring indicates poor final cover system performance,
reclamation works will be conducted to maintain the integrity and effectiveness of the final cover
systems and vegetation performance at the Project. As stated above a report on the effectiveness of
the final cover systems will be finalised upon completion of the proposed reclamation works described
in Section 3.1 of the Plan of Operations (Barrick, 2011).
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2.4 DRAINAGE DESIGN

A Water Management Strategy (WMS) has been prepared in accordance with Condition F7-1 of the
EA. The WMS includes details of the drainage management strategies for the Project and is included
as Appendix D of the Plan of Operations (Barrick, 2011). A summary of the WMS is provided below.

Water Management Strategy Summary

The WMS provides a drainage review of the Project, including the general relief, surface hydrology
and hydrogeology.

Drainage management strategies have been prepared for the final landforms on ML 5248 where
required. The proposed strategies will include:

e« excavating a subsurface french at the western foot of the Content waste rock dump and installing
a collector pipe to drain any contaminated seepage to the Content Pit (Figure 3);

e capping the trench with a clay layer to exclude any surface runoff;

e excavating the salted area to the west of the Content waste rock dump, sampling and
characterising the excavated and residual material, placing the excavated material in the
Content Pit, back filling the excavated area and re-contouring to shed all surface runoff to the
west of ML 5248; and

A monitoring program of the surface water and groundwater monitoring sites will be conducted in
accordance with the Rehabilitation Monitoring Program (Attachment A). The results of the monitoring
program will be included in the annual review of the WMS which will assist in assessing the
effectiveness of the proposed drainage management strategies.

Operation and Maintenance of Surface Water Management System

Should surface water monitoring indicate poor performance of the surface water management
system, further reclamation works will be conducted. A description of the proposed drainage
management plan for the Project is provided in the WMS (Appendix D of the Plan of Operations
[Barrick, 2011]).

Barrick 14 Post Mine Landuse Plan
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25 EROSION AND SEDIMENT CONTROL

An Erosion and Sediment Control Plan (ESCP) has been prepared in accordance with Condition F5-1
of the EA. The ESCP details the erosion protection and sediment control measures implemented at
the Project and is included as Appendix E of the Plan of Operations (Barrick, 2008a). A summary of
the ESCP is provided below.

Erosion and Sediment Control Plan Summary

The ESCP provides a review of the status and sources of erosion and sediment on the Project. The
principles that underpin the control measures are provided to justify the proposed erosion protection
and sediment control works.

The proposed erosion protection and sediment control measures for the final landforms on ML 5248.
will include:

e excavating the Sediment Dam (i.e. SW5) in the north-west corner of ML 5248, sampling and
characterising the excavated and residual material, placing the excavated material in the
Content Pit and constructing a shallow sediment dam to capture any sediment transport off ML
5248; and

e maintenance works on existing drainage structures in the event of major damage due to extreme
storm events (e.g. cyclones).

A monitoring program of the vegetation monitoring sites will be conducted in accordance with the
Rehabilitation Monitoring Program (Attachment A). The results of the monitoring program will assist
in assessing the effectiveness of the proposed erosion and sediment control measures and if
necessary, the ESCP will be updated where required.
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2.6 MATERIALS BALANCE

A materials investigation was conducted by Woodward-Clyde (1996) at the Golden Butterfly and
Content waste rock dumps and near surrounds during the reclamation works of 1996/1997. The
materials characteristics from this investigation are identified in Section 4.

In addition to this investigation and in accordance with EA Condition C2-2 (i) a materials balance,
including low permeability encapsulation media, has been prepared for the proposed reclamation
works scheduled for the Content waste rock dump as described in Section 3.1 of the Plan of
Operations (Barrick, 2011). The materials balance, including low permeability encapsulation media,
for the proposed works is provided in Table 5.

Table 4: Materials Balance

Material Requirements/Sources | Volume (m®)
Material Requirements
Content hardstand area
Rock mulch and soil 10,000
Sand 450
Clay 45

Material Sources

Golden Butterfly waste rock dump - east haul ramp

Rock mulch 6,000
External sources

Rock mulch and soil 5,000

Sand 450

Clay 45

Note: m® = cubed metres

Rele
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3

GEOTECHNICAL ASSESSMENT

There is no documentation available to indicate that any historical geotechnical investigations have
been completed. A geotechnical investigation of the various landforms at the Croydon site was
conducted by Allan Watson Associates in November 2009 based on the following scope of work:

Data review of available information relating to the Project site and associated landforms.

Site visit and geotechnical assessment, comprising a confirmation of general geological
setting and a detailed visual inspection of each landform to identify key geotechnical
issues/constraints.

Geotechnical interpretation and analysis to further characterise the mining landforms and to
isolate any geotechnical issues of significance.

The focus of this scope of work has been to inform a Project risk assessment conducted by Barrick, in
compliance with the requirements of the EA No. MIN1004019086.

3.1

MINING RELATED LANDFORMS

The mining-related landforms on ML 5248 comprise waste rock dumps, open pits and infrastructure
areas (i.e. abandonment bunds, hardstand areas, water management structures and roads/tracks)
surrounding the open pits and waste rock dumps. These landforms are located on Figure 2 and
include the following:

Golden Butterfly pit.

Golden Butterfly North pit.

Golden Butterfly waste rock dump.

Content pit.

Content waste rock dump.

Lady Isabella pit.

Hardstand areas adjacent to the Content and Golden Butterfly waste rock dumps.

Stormwater diversion bunds and sediment/stormwater dams adjacent to the Content and
Golden Butterfly waste rock dumps.

Roads and tracks.

No processing infrastructure (e.g. plant areas or tailings storage facility) was located within ML 5248.
Furthermore, historic mine workings (e.g. shafts and mullock heaps are located near to the site but
outside ML 5248.

3.2

SUMMARY OF GEOTECHNICAL ASSESSMENT

The geotechnical assessment identified areas of geotechnical significance. A summary of these areas
is as follows:

There is potential for a slip failure within the sandstone on the south-western face of the
Golden Butterfly North pit that would also include the overlying fill. Given the sub-horizontal
bedding of the sandstone, which precludes a block-type failure, such a failure would likely
occeur by a circular failure mechanism within the mass of the pit wall. The circular failure
mechanism could be initiated through saturation of tension cracking observed within the
surface of the fill profile which would act as a surcharge to the pit wall. The adjacent Croydon
Railway and surcharge from the abandonment bund could also be potential mechanisms for
failure.

The southern pit wall of the Golden Butterfly pit is surcharged by an area of fill material, with
evidence of tension cracking within the surface of the fill profile. Whilst it is considered that

the cracking occurred as a result of settlement immediately following placement, and not an
indication of imminent failure, instability could occur with excessive water ingress within the

fill material with the fractured surface being confined to the fill profile.
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¢ Undercutting of the less competent alluvium below a ferricrete profile is possible on the north-
western face of the Content pit, being initiated by water level drawdown in the pit.

» Shear foliation noted in the granite in the south western face of the Lady Isabella pit may
allow shallow translational or planar failures into the pit void. The scale of such a failure
would be limited. No specific mechanism would exist to initiate such movement.

e With the exception of the potential slip failure of the south-western face of the Golden
Butterfly North pit, it is considered that a higher level of investigation is not warranted for the
areas of geotechnical significance.

Given the potential consequence of a failure of the south-western face of the Golden Butterfly North
pit affecting the Croydon Railway, it is considered that additional investigations into this area of
geotechnical significance are required. A slope stability has therefore been conducted and is and
discussed in the following section.

3.3 GOLDEN BUTTERFLY NORTH PIT STABILITY ASSESSMENT

The stability analysis was completed using the Slope/W computer package, which uses limit
equilibrium theory to solve for the factor of safety of earth and rock slopes. The model calculates a
factor of safety for a modeled two-dimensional section, satisfying both moment and force equilibrium.
This software is widely used in the assessment of stability of landforms such as the Golden Butterfly
North pit wall.

In the absence of a detailed intrusive investigation program (eg drilling and sampling of subsurface
materials), no opportunity for geotechnical testing of pit wall material to identify strength parameters
was available. Notwithstanding, an inspection of rock mass and structure was made at the south
western pit face as part of the geotechnical assessment. Given the sub-horizontal bedding of the
Coffin Hill Member sandstone in the walls, with bedding struck into the face, any failure would occur
through the rock mass rather than via structural lineation. Compressive strength of the sandstone
rock, based on rock quality observed in the pit face has been estimated to be 10 to 50mPa. It has
also been estimated that effective strength properties for intact rock, tested in direct shear, would be
in the order of:

Fraction Angle (g") 40 to 60 degrees

Effective Cohesion (c') up to 100 kPa

For the purpose of this assessment, the following unit weighting for fill and insitu sandstone were
adopted:

Sandstone 21.0kN/m3

Fill 17.0kN/m3

No strength parameters for the fill profile were considered as it is considered that any localized failure
within this material would be of low consequence (i.e. would not affect the Croydon Railway). All
theoretical failure circles were therefore forced into the sandstone unit.

The stability model assumed that the sandstone profile was dry (i.e. assuming groundwater coincided
with pit water level), although assumed that the tension crack was saturated as void recharge to the
pit face. The overall assessment methodology adopted for the stability assessment overestimates the
potential for pit wall failure and is therefore considered to be conservative.

The typical range of the calculated strength parameters for the sandstone mass based on the analysis
was as follows:

Fraction Angle (') 45 degrees

Effective Cohesion (c') 60 kPa

This combination of strength parameters are within the estimated range of strength properties as

outlined above and are at the lower bound for strength properties of intact rock. The sensitivity of the

model to the applied line load representing the train (i.e. 10kN/m) was carried out. Line loads up to

30kN/m were applied with no change to the FoS for a failure encompassing the Croydon Railway. Itis
considered based on this analysis that the Golden Butterfly North pit wall (excluding minor failures

which may occur within the granitic spoil) is stable and that failure of the pit face encompassing the

railway line based on the assumed parameters has a FoS greater than 1.5. Relg
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4 GEOCHEMICAL ASSESSMENT

Woodward-Clyde (1996) investigated the acid producing potential of various rock types within the
waste rock dumps and surrounding areas (i.e. former hardstand and ore stockpile areas and drainage
channels) including key mine-related landforms and infrastructure areas (HLA-Envirosciences,
2001a). The Woodward-Clyde (1996) investigation included the excavation of 49 test pits from the
locations identified in Table 6. Materials recovered from each pit were geologically logged, and
tested for pH and EC in the field. Representative samples of each identifiable waste rock unit were
collected for laboratory analysis. Analysis for total sulphur and acid neutralising capacity was carried
out on these samples for estimation of the maximum potential acidity and net acid producing

potential. The characteristics of the materials are provided in Table 6.

Table 5: Materials Characteristics

Location

Materials Characteristics

Potential for Acid Production

Golden Butterfly
Waste Rock Dump

Surface soil layer of clay and red sand
overlying grey granite waste.

White granite materials were encountered
beneath the surface soils in some areas.

. Indeterminate

. Indeterminate

Content Waste Rock
Dump

Brown sandy topsoil layer overlying grey
granite waste.

Thin layers of red gravelly clay were
encountered in some areas.

Grey granite was found on the dump surface
in a number of locations.

. Potentially Acid Producing
- Grey Granite
. Indeterminate

- Potentially Acid Producing
- Grey Granite

Haul Road

Mixture of granite, sand and red gravelly
clay.

The mixed waste material was considered to
be potentially acid producing, however due to
the high level of compaction of the haul road,
the materials were effectively encapsulated.

. Potentially Acid Producing
- Grey Granite

. Potentially Acid Producing
- Grey Granite

Stockpile Area

Surficial red sand/sandstone overlying grey
granite, similar to that found in Golden
Butterfly waste rock dump.

. Potentially Acid Producing
- Grey Granite

Western Side of
Content Pit

Grey granite waste similar to Content waste
rock dump.

. Potentially Acid Producing
- Grey Granite

Drainage Channel

Red clay to brown sandy clay.

. Indeterminate

North of Golden
Butterfly Pit

L]

Non-acid producing natural soils.

. Non Acid Producing

Source:

W oodward-Clyde (1996)

The investigation resulted in the re-profiling and capping of the Golden Butterfly and Content waste
rock dumps and the removal of all potentially acid generating material from the Golden Butterfly and
Content stockpile hardstand areas and the Slaughteryard Creek drainage channel. These works were
conducted in 1996. No further geochemical work is considered necessary for the Project.
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5 HYDROLOGICAL AND HYDROGEOLOGICAL ASSESSMENTS

5.1 HYDROLOGICAL ASSESSMENT

This section provides a description of the existing hydrological environment at the Project. The water
management requirements and proposed drainage remediation works for the Project have been
prepared and are included in the WMS (Appendix D of the Plan of Operations [Barrick, 2011]). The
water quality from the surface water monitoring sites is analysed to provide an indication of the
rehabilitation performance at the Project.

5.1.1 Existing Hydrological Environment
Rainfall

The Project experiences highly seasonal rainfall with an average annual rainfall of 747.9 mm (Table
7). This rainfall pattern is illustrated in Figure 4.

Figure 4: Average Monthly Rainfall Totals for Croydon Township
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Flow Regime

The highly seasonal nature of rainfall means that all local creeks are ephemeral. The south-eastemn
section ML 5248 (i.e. the Golden Butterfly mining area) is within the upper catchment of
Slaughteryard Creek and the north-western section of ML 5248 (i.e. the Content and Lady Isabella
mining areas) lie within the Belmore Creek catchment.

There is no hydrological flow gauging records for ML 5248, however it is considered that surface
water runoff in local creeks and drainage lines ceases relatively soon after storm events. Gradients
are very low on much of ML 5248 which means that sheet flow is the dominant hydrological process
during the short wet season.
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Table 6: Croydon Township Weather Station Rainfall Data

Statistics Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual
Mean rainfall (mm)| 223 181 |115.7| 255 7.8 8.5 39 2iF 55 14 446 |116.3 7479
Highest rainfall
(mm) 860.5 | 601.4 | 591.4 | 2798 | 129.3|139.2 | 834 | 442 | 927 | 145 |384.7| 312 | 1565.8
Date 1974 | 1964 | 1936 | 2010 | 1920 | 1990 | 2006 | 1924 | 1943 | 1975 | 1973 | 1942 2010
Lowest rainfall
(mm) 494 | 5.3 0 0 0 0 0 0 0 0 0 0.5 2254
Date 2003 | 1926 | 1988 | 2008 | 2011 | 2010 | 2011 | 2011 | 2011 | 2008 | 2003 | 1934 1952
Decile 1 rainfall
(mm) 732 | 435 | 165 0 0 0 0 0 0 0 58 36.2 438.6
Decile 5 (median)
rainfall (mm) 200.8 | 1706 | 93.7 | 9.9 0.4 0.4 0 0 0 46 | 276 |1036| 7157
Decile 9 rainfall
(mm) 397 | 3042|2393 636 | 229 | 211 | 111 89 20 37 | 955 | 2325 1038 g
~
Highest daily o
rainfall (mm) 381 | 367824591552 | 635 | 9 35 | 396 | 775 | 635 |151.1| 153 381 :@
- 29 JAN|os keg |12 MAR [oq ang |07 MAY]OS JuN [15 JuL |29 Aus 04 SEP |15 OcT 27 Nov |, e | 29 JaN
e
1908 | '9%% | 1936 | 290 | 1056 | 1990 | 2006 | 192t | 1063 | ises | 1973 | 197¢ | io0s
Mean number of
days of rain 128 | 123 83 Zi 1 1 0.6 0.4 06 1.8 45 8.3 8537
Mean number of
days of rain= 1
mm 119 | 113 | 7.3 1.8 0.8 0.8 0.5 0.3 0.5 1.4 3.8 786 48
Mean number of
days of rain = 10
mm 6 55 3.3 0.6 0.3 0.2 0.1 0.1 0.2 0.5 13 3.4 215
Mean number of
days of rain = 25
mm 2.8 22 1.4 0.3 0.1 0.1 0 0 0.1 0.1 0.5 1.4 9
Monthly rainfall
(mm) 338.8 |4016|2416| 132 0 0.6 0 0 0 30 364 | 422 | 11044
Highest daily
rainfall (mm) 77 (1424 532 | 124 0 0.6 0 0 0 178 | 25.8 | 148 77
Number of days of
rain 16 18 21 3 0 1 0 0 0 4 5 9 7 ™
(=]
Number of days of ™
rain = 1 mm 16 15 20 1 0 0 0 0 0 2 4 6 64
Number of days of
rain = 10 mm 11 8 6 1 0 0 0 0 0 2 1 1 30
Number of days of
rain = 25 mm 5 5 2 0 0 0 0 0 0 0 1 0 13

Note: Data sourced from www.bom.gov.au (Croydon Station No 29012)
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On-site Water Storages

The on-site water storages on ML 5248 include the following (Figure 2):
° Golden Butterfly Pit;

° Golden Butterfly North Pit;

e Lady Isabella Pit;

e Content Pit;

e  Golden Butterfly waste rock dump toe drain (i.e. SW3a);

e  Stock water dam (i.e. SW4); and

e  Sediment dam (i.e. SW5).

A summary of the most recent open pit water quality and surface water quality data (2000 to 2011) is
provided in Table 8 and Table 9

Monitoring

In addition to the open pit and on-site surface water monitoring sites identified above, the surface
water monitoring program is inclusive of the following receiving water monitoring sites (Figure 2):

e  SWH1 (lower Slaughteryard Creek);

o  SW2 (Slaughteryard west tributary at the boundary of ML 5248);

o  SW3 (Slaughteryard Creek upstream of the Golden Butterfly waste rock dump);
e SW6 (Belmore Creek borrow pit/stock dam);

¢  SW3b (Reference site for Slaughteryard Creek); and

¢  SW?7 (Reference site for Belmore Creek).

A summary of the most recent receiving water quality data (2000 to 2011) is provided in Table 9. No
biological monitoring has been conducted at the Project. Given that no waste water treatment system
is operating at the Project, it is considered that the monitoring of biological parameters in surface
water is not required.

The monitoring program for the open pit waters, on-site water storages and receiving waters is
provided in the Rehabilitation Monitoring Program (Attachment A).

Open Pit Water Balance and Storage Capacity

An investigation conducted by HLA-Envirosciences (2001b) showed that historic rainfall and
evaporation data indicate a relatively large deficit due to the short wet season and high evaporation
during most of the year. The investigation concluded that even in the wettest years there is no risk of
the open pit lakes overtopping. The consecutive unprecedented rainfall totals experienced since
2008/2009 support this conclusion in regards to the Golden Butterfly and Golden Butterfly North Pits.
However, the overtopping and discharge from the Content Pit during early 2011 obviously shows that
the conceptual hydrogeological model in terms of the Content Pit and Lady Isabella Pit, in view of the
additional rainfall data currently available, inadequately describes the physical situation.

Water Demand

As the Project is decommissioned/closed water would only be required for reclamation works. Water
for these works would be sourced from the Golden Butterfly North Pit.
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Table 7: Pit Lake Water Quality 2000-2011

Sample Site
Pt Golden Butterfly Golden Butterfly North Content Lady Isabella
Range Average Range Average Range Average Range Average
pH 23-28 25 58-7.7 6.8 3343 38 3.4-46 37
(pH units)
EC 2910-12000 5971 60-370 270 737-1800 1135 491-1300 891
(uS/em)
S0, 1910-8000 5130 11-92 69 300-780 483 180-610 372
(mg/L)
Cu 3.3-24 14.1 <0.005-<0.05 <0.05* 0.048-0.28 0.12 01314 0.69
(mg/L)
Pb <0.002-<0.005 <0.005* <0.001-<0.002 <0.002* <0.001-<0.002 <0.002* 0.002-0.007 0.003
(mg/L)
Ni 1.56-8.5 5.10 <0.004-<0.05 <0.05* 0.087-0.32 0.18 0.14-0.77 0.39
(mg/L)
Al 122-700 436 0.025-0.73 0.20 1.31-7.0 3.1 2.98-20 9.8
(mg/L)
Zn 2.4-36 19.2 <0.005-0.05 0.011 0.23-1.1 0.58 0.82-5.8 2.98
(mg/L)
Co 1.24-7.3 35 <0.005-<0.05 <0.05* 0.09-0.29 0.14 0.108-0.53 0.25
(mg/L)
Cd 0.055-0.34 0.19 <0.0001-0.0002 <0.0002* 0.0021-0.023 0.006 0.013-0.19 0.08
(mg/L)
Fe 240-450 356 <0.05-0.18 0.06* 0.69-1.5 0.95 <0.05-0.66 0.23*
(mg/L)
Mn 56-110 79 <0.05-0.17 <0.05* 3.7-6.2 4.4 3.36.3 4.7
(mg/L)
As 0.34-1.3 0.71 <0.005-0.01 <0.005* <0.005-0.058 0.015 <0.003-0.013 0.004
(mg/L)

Notes: * indicates median, below detection results have been replaced with half the relevant detection limit to calculate averages.
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Table 8: Water Quality Summary of Surface Water Monitoring Sites 2000- 2011

Sample Site
Parameter Swi Sw2 SW3 SW3b Sw4 SW5 SWé
Range Average Range Average Range Average Range Average Range Average Range Average Range Average
pH 6.2-9.2 7.20 5.7-9.1 6.78 6.2-8.00 6.96 53-6.76 6.16 6.4-93 7.45 356.75 43 53-9.0 7.4
(pH units)

EC 77-610 245 64-301 144 38-450 116 17-97 54 38-770 159 32-1400 473 24-480 105
(USfem)

S04 12-100 44 18-96 42 8-140 25.3 5-23 12.4 8-160 32 6-810 210 <1-43 12,6
(mg/L)

Cu 0.004- 0.019 <0.001 - 0.01 0.001-0.05 0.02 0.001-0.03 0.01 0.002- 0.008 <0.001-2.5 0.38 0.001-0.158 0.018
(mg/L) 0.063 0.022 0.020

Pb <0.001- 0.002* 0.001-0.01 <0.002* <0.002- <0.002* <0 .002- <0.002* 0.001- 0.004 <0.002- <0.002* <0.002- 0.006*
(mg/L) 0.004 0.004 0.004 0.012 0.006 0.047

Ni <0.002- 0.002 <0.001 - 0.004 <0.001-0.03 0.02 <0.001-0.03 0.01 <0.001- 0.010 <0.001-1.0 0.20 <0.001- 0.017
(mg/L) 0.003 0.011 0.025 0.025

Al 0.06-2.7 0.55 0.01-18 1.08 <0.05-3.5 0.41 <0.01-0.62 0.12 0.03-11.0 093 0.11-77 9.8 0.025-350 9.1
(mg/L)

Zn 0.008-0.03 0.018 <0.005 - 0.04 0.003-0.17 0.02 0.01-0.03 0.01 <0.005- 0.020 <0.005-6.0 0.95 <0.005- 0.019
(mg/L) 0.07 0.110 0.073

Co <0.005- <0.05* <0.001- 0.002 <0.001-0.03 0.3 <0.001-0.03 0.01 <0.001- <0.05* <0.001-1.0 0.21 <0.001- 0.020
(mg/L) <0.05 0.003 <0.05 0.025

Cd <0.0002- | <0.0002* <0.0001- 0.0001 <0.0001- 0.0001 <0.0001- 0.0001 <0.0001- 0.0001 <0.0001- 0.036 <0.0001- 0.0001
(mg/L) 0.00025 0.0002 0.0003 0.0003 0.0002 0.24 0.0004

Fe 0.33-2.7 1.18 0.271.2 0.69 0.73-5.2 2.05 0.331.2 0.77 0.42-51 1.30 0.08-0.39 0.24 057-13 26
(mg/L)

Mn <0.05- <0.05* <0.05- 0.08* <0.05-1.9 <0.05* <0.05-0 .07 <0.05* <0.05-0.14 <0.05* 0.31-10 3.69 <0,05-0.14 <0.05*
(mg/L) 0.24 0.014

As <0.005- 0.010 <0.001 = 0.02 0.002-0.07 0.01 <0.001- 0.004 0.003-0.04 0.01 0.002-0.02 0.004 <0.001- 0.003
(mg/L) 0.033 0.055 0.018 0.011

Notes: * indicates median, below detection resuits have been replaced with half the relevant detection limit to calculate averages.
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Water Management Requirements

In accordance with Condition F7-1 of the EA a WMS is required. The WMS is provided as Appendix
D in the Plan of Operations (Barrick, 2011). The WMS provides a drainage review of the Project,
including the general relief, surface hydrology and hydrogeology. Drainage management strategies
have been prepared for the final landforms on ML 5248. A brief description of the proposed drainage
management strategies is provided in Section 2.4.

Releg
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5.2 HYDROGEOLOGICAL ASSESSMENT

This section provides a description of the existing groundwater environment at the Project and
provides a brief description of the conceptual hydrogeological model that was developed for the
Project during the preparation of the Environmental Management Plan (Barrick, 2008b). The
conceptual hydrogeological model was based on available hydrogeological and groundwater quality
information.

5.21 Existing Groundwater Environment

It is expected that the area covered by ML 5248 is a ‘hardrock’ geological terrain with groundwater
hosted in the upper weathered rock horizon and deeper fractured rock aquifers associated with the
mineral deposit. This is supported by the limited use of groundwater in the surrounding region for
stock watering. The aquifers are therefore not considered a potential resource. Groundwater quality
is expected to reflect the mineralised nature of the country rock and bore yields are likely to be highly
erratic due to the expected lack of hydrogeological interconnectivity between fractures. Regional
groundwater levels are believed to be some 15 m below ground surface and any groundwater
exploration would have to target geological structures.

The only known use of groundwater in the surrounding area is the decommissioned town borefield
located some 2 km to the south-west of ML 5248. The town borefield, which exploited an unconfined
alluvial aquifer located along Slaughteryard Creek and deeper sedimentary bedrock aquifers, was
decommissioned in 1995 when Lake Belmore was constructed as the permanent town water supply.
Anecdotal evidence (Croydon Shire Council Engineer, pers. comm., 2008) indicates that many of the
initial bores were dry and yields in the equipped bores rapidly decreased from an initial 1.3 litres per
second (L/s) to 0.2 L/s at the time of decommissioning. Groundwater quality in this aquifer was fresh
but several bores and the shallow wells had a high iron content. At the time unsuccessful attempts
were made to implement a local artificial recharge scheme within the creek sands. Currently only two
shallow wide diameter wells remain functional as a potential backup water supply for the town oval.

Fractured Rock Aquifers

Groundwater monitoring and pit lake recovery trends support the hypothesis that the deeper fractured
rock aquifers are highly variable in water quality and have limited connectivity. Figure 5 shows the
conceptualised hydrogeology in the Golden Butterfly Pit area. Groundwater levels on either side of
the pit differ by up to 5 m and water qualities differ significantly (i.e. Bores BH1 and BH2) (Figure 6
and Table 9). It is suggested, based on the groundwater quality data (Table 9, Table 10, Table 11) that a
major geological contact exists between bores GBMB2 and GBMB3 (Figure 5). This is borne out by
the geology and the different water quality found in Golden Butterfly North Pit (Table 7). A summary
of the groundwater quality from 2000 to 2011 is provided in Table 9, Table 10, and Table 11.

All four pits (i.e. Golden Butterfly, Golden Butterfly North, Content and Lady Isabella) now contain pit
lakes largely as a result of groundwater inflow at depth from expected rock aquifers. The differing pit
water qualities reflect country rock geology and varying mineralisation within the ore deposit through
which the groundwater is moving prior to entering the pits. A summary of the water quality from 2000
to 2011 of the four open pits is provided in Table 7.

A hydrogeological study by HLA-Envirosciences (2001b) showed that historic rainfall and evaporation
data indicate a relatively large deficit (due to short wet season and high evaporation during most of
the year) and that even in the wettest years there is no risk of the pit lakes overtopping. A simple
water balance indicates that the pit lakes are expected to act as groundwater sinks and have limited
capacity to influence groundwater quality much beyond the immediate footprint of the pit.
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This hypothesis is supported by water quality monitoring results with a change in water quality
occurring with increased distance from the Golden Butterfly Pit (shown in Table 9, Table 10, and Table
11). Despite these conclusions from the conceptual hydrogeological model the unprecedented rainfall
totals experienced since 2008/2009 raised concerns about the model’s robustness.

The 2008/2009 and 2009/2010 wet seasons resulted in extraordinary rainfall totals (Figure 4). In
recognition of the possibility of a discharge from the Content Pit, Barrick had undertaken short-term
remediation works involving the transfer from water from the Content Pit to the Golden Butterfly Pit to
minimise the risk of the Content Pit overtopping during the 2010/2011 wet season. The water level of
the Content Pit was decreased by approximately four (4) meters during November and December
2010 (with a subsequent increase of one (1) meter in the Golden Butterfly Pit). Nevertheless, on the
29™ March 2011 the Content Pit began discharging water which continued until the 13" April 2011
when no flow was observed to be entering receiving streams. This event obviously shows that the
conceptual hydrogeological model in terms of the Content Pit, in view of the additional rainfall data
currently available, inadequately describes the physical situation.

A possible addition to the hydrogeological model for the Content Pit is the inclusion of a hydraulic
connection with the Lady Isabella Pit. Figure 7 presents an aerial photograph of the area around the
Content Pit overlaid with a contour map. The Lady Isabella Pit when full is approximately five meters
higher in elevation that the Content Pit discharge level. This elevation difference provides a hydraulic
driving force which with the relative close proximity of the Lady Isabella Pit to the Content Pit and
possible connecting facture zones and or fault lines enabling water flow.

Unconfined Alluvial Aquifer — Slaughteryard Creek

The Slaughteryard Creek unconfined alluvial aguifer previously exploited by the original town water
supply borefield is located off ML 5248 and some 2 km from the Golden Butterfly Pit (Figure 5).
Although there are no bore logs for the town borefield, it is believed that it ufilised the shallow
unconfined alluvial aquifer associated with Slaughteryard Creek. It is expected that the unconfined
alluvial aquifer is locally recharged by surface water flow within the creek. As previously stated the
surface water recharge component that can be attributed to the Golden Butterfly Pit Lake is most
unlikely. This has been confirmed by groundwater monitoring over the past ten years (Table 10, Table
11 and Table 12).

Groundwater Management Requirements

In addition to the groundwater monitoring network additional hydrogeological investigations are
required by Condition F4-6 of the EA. A hydrogeological investigation/assessment was conducted in
2009 (Barrick, 2010) with the aim to confirm the conceptual hydrogeological model. In accordance
with EA Condition F4-6 the hydrogeological investigation/assessment included:

e  Obtaining additional geological information, regional groundwater use and bore water levels.
e Analysing groundwater quality data from the decommissioned town water supply bores.

e  Surveying pit lake water levels and erection of water level gauges.

e  Pit water level fluctuations and behaviour.

The 2009 hydrogeological investigation/assessment (Barrick, 2010) concluded the following:

e Groundwater is not considered a significant water resource within the mining lease and does
not support or recharge any surface water drainage system. Some groundwater
contamination has occurred below sections of the Content waste rock dump and around the
mine pits. This contamination is highly localised and of no environmental concern, except
along the western toe of Content Waste Rock Dump where remedial drainage measures are
planned.

Barrick 27 Post Mine Landuse Plan

19-181 File D Page 91 of 390

Relq



Croydon Gold Mine

e There is no direct hydrogeological link between the Golden Butterfly Pit Lake and the Town
Borefield or Lakes homestead bore and no possibility of this alluvial aquifer being
contaminated by pit lake seepage water.

¢ The mine pits which have been considered hydrogeological sinks have until recently been
slowly filling with rain and groundwater seepage. The two southern pits, namely, Golden
Butterfly and Golden Butterfly North remain groundwater sinks and are likely to always be
sinks if all stormwater runoff is diverted away from the surrounding area. Content and Lady
Isabella Pits on the other hand have now filled with water to the extent that pit lake levels
reflect local groundwater levels and hence currently represent hydrogeological flow through
cells.

s The water quality in the pit lakes has improved over the past 20 years, and it is only Golden
Butterfly Pit that currently has a true acid mine drainage problem. Access to this pit lake
must be restricted at all times. The current water quality in the remaining pit lakes does not
exclude their use for irrigation in the case of Golden Butterfly North and dust suppression
(road construction) for Content and Lady Isabella. There is however an ongoing safety
concern and issue that natural evapo-concentration will continue in all pit lakes, particularly
during low rainfall cycles. As such these facilities should not be considered as potential stock
water supplies and all access restricted to avoid any unnecessary safety liabilities.

e Current water balance modelling and field observations suggests that the proposed surface
drainage plan for the Golden Butterfly Pit area needs to be fully implemented before the next
wet season. The relatively simple earth works proposed could significantly reduce seepage
and groundwater recharge to the mine pits. It is also suggested that drainage measures be
put in place to provide for potential managed discharge (spillage) from Content Pit lake. This
is a precautionary measure that needs to be taken as this pit lake will at some stage briefly
overtop and the excess water needs to be directed in a control manner to discharge into the
adjacent Belmore Creek. Water quality is not considered an issue, should such a spill occur,
particularly as it would only occur during extreme flood conditions.

All recommendations for earthworks and other physical changes to improve drainage measures and
restrict access to the various pit lakes were implemented during 2009/2010.

In order to provide additional information to assist in refining the conceptual hydrological model, a
series of water level monitoring stations have been installed during November 2011 in each of the pit
lakes at Croydon (Figure 8). Each of these stations is fitted with a pressure sensor transducer
connected to a data logger with solar powered battery supply. Additionally, in the event of a further
discharge from the Content Pit, a measuring flume has been installed in the v-drain which will direct
any outflow from the Content Pit.

Operation and Maintenance of Groundwater Monitoring Network

The groundwater monitoring network for the Project includes the groundwater monitoring sites
identified in Section 8 and is described in the Rehabilitation Monitoring Program (Attachment A).

The groundwater monitoring bores will be inspected during each monitoring event and maintenance
would be conducted as required.
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Figure 5: Conceptual Hydrogeological Model
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Table 9: Groundwater Quality - Confined Fractured Rock Aquifer 1995 - 2009

Sample Site
BH1 BH2 BH3 BH4 BH5 BHE BH7 GBMB1 GBMB2
Parameter
Range Average Range Average Range Average Range Average Range Average Range Average Range Average Range Average Range Average
(n) Median (n) Median (n) Median (n) Median (n) Median (n) Median (n) Median (n) Median (n) Median
pH 6.1-7.9 7.2 3.3-65 3.7 5.5-7.7 (35) 6.41 6.9-8.6 7.4 7.3-7.8 (13) 7.5 6.9-7.5 7.15 6.4-7.1 6.8 6.4-7 8.7 6.9-7.7 73
(pH units) (42) 7.2 (41) 36 6.4 75
EC 985-2260 1298 740-1300 1016 110-3000 604 4800- 5611 4900-6800 5550 480-2200 933 6400- 7472 160-760 591 2200- 2491
(pSfem) (42) 1300 (41) 380 (35) 340 7200 (13) 5600 8700 2700
S04 310-1160 471 260-850 442 20-980 (35) 172 1200- 1522 1400-2000 1733 59-530 172 1400- 1850 36-190 120 830-790 703
(mgiL) (42) 460 (40) 435 100 1800 (13) 1800 2600
Cu <0.001-0.05 0.008 0.002-0.05 0.011 0.001-0.025 0.008 <0.001- <0.01 <0.001-0.03 0.007 0.009- 0.01 <0.003- <0.01 0.001- <0.01 <0.001- <0.01
{mg/L) (16) 0.005 (15) 0.005 (13) 0.005 <0,08 (13) 0.005 0.02 0.03 0.01 <0.05
Pb <0.001-0.35 0.031 <0.001- 0.051 <0.001- 0.013 <0.001- <0.002 <0.001-0.24 0.023 <0.002- 0.009 <0.001- <0.002 <0.002- <0.002 <0.002- 0.002
(marL) (13) 0.001 015(13) | goas 0072(11) | go01 0.008 (11) 0.001 0.056 035 0.003 0.02
Ni 0.002-0.025 0.016 0.025-0.09 0.056 <0.001- 0.014 <0.002- <0.05 <0.001-0.025 0.016 0.002- <0.05 0.004- <0.05 0.02- <0.05 <0.002- <0.05
(mgiL) (16) 0095 (15) 0.05 0025(10) | (o145 <0.05 (13) 0025 <0.05 <0.05 <0.05 <0.05
Al 0.02-0.25 0.045 0.16-2.7 1.54 0.07-21 0.49 <0.05- <0.05 <0.01-0.29 0.049 0.14-6.8 235 <0.05- <0.05 <0.05- <0.05 <0.05- <0.05
{mg/L) (15) 0.025 (14) 165 (10) 0.33 0.37 (13) 0.025 0.16 0.092 0.21
Zn 0.01-0.18 0.053 0.043-1.06 0.40 <0.005 0.24 0.008- 0.017 0.0025-0.032 0.0127 0.005- 0.021 0.029- 0.072 0.012- 0.024 0.011- 0.028
(mg/L) (16) 0.038 (15) 0.36 2.9 (13) 0.015 0.04 (13) 0.012 0.055 0.15 0.047 0.056
Co <0.001- 0.016 0.018- 0.018 <0.001- 0.015 <0.005- <0.05 <0.001-<0.05 <0.05 <0.005- <0.05 <(0.005- <0.05 <0.05- <0.05 <0.005- <0.05
{mgl/L) 0.025 (11) 0.025 0.045 (11) 0.025 0.025 (9) 0.025 <0.05 <0.05 0.07 <0.05 <0.05
Cd <0.0001- 0.0003 <0.0001- 0.0007 <0.0001- 0.0002 <0.0001- <0.0002 <0.0005- <0.0005 <0.0001- <0.0002 0.0002- 0.00085 <0.0001- 0.0005 <0.0001- <0,0002*
{mglL) 0.0025 (186) 0.0001 0.0025 (15) 0.0007 0.0009 (13) 0.0001 0.0003 0.0004 (13) 0.0001 <0.0002 0.002 0.0067 0.0003
Fe <0.05-3.2 0.436 0.025-27 454 0.025-1.75 0.33 <0,05- <0.05 <0.05-0.09 <0.05 0.06-31 1.4 <0,05- <0,05 <0.05- <0.05 <0.05- <0.05
{mgiL) (32) 01 (32) 13 (29) 095 <0.05 (5) 0.27 0.08 <0.05
Mn <0.05-1.19 0.247 0.95-1.97 1.23 0.0025- 0.018 <0.05- <0.05 <0.05-0.06 0.034 <0.05- 0.06 <0.05- <0.05 0.26-1.4 0.83 0.67-1.2 0.90
{mgi/L) (8) 0.075 (8) 11 0.025 (4) 0.025 <0.05 (7 0.025 0.68 1.9
As 0.01-0.022 0.014 <0.001- 0.008 <0.003-0.03 0.010 <0.005- <0.005 <0.05-0.009 0.012 0.013- 0.026 <0.005- <0.005 0.007- 0.02 <0.003- <0.005
{mg/L) (16) 0.014 0.08 (15) 0.025 (13) 0,009 0.003 (13) 0.007 0.048 0.007 0.034 0.023
* Below detection limit results have been substituted with a value of half of the detection limit
Rel¢
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Table 10: Groundwater Quality — Unconfined Alluvial Aquifer 2001 - 2009

Releal

Sample Site
Parameter GBMB3 GBMB4 GBMBS GBMB6
Range Average Range Average Range Average Range Average
pH 57-6.8 6.2 59-6.5 6.1 5.6-7.1 6.0 5.7-71 6.2
(pH units)

EC 52-110 79.4 260-350 308 68-490 114 66-580 152
(uS/cm)

S04 3-13 6.3 17-38 288 2-13 4.4 3-19 7.1
(mg/L)

Cu 0.001-0,01 <0.01* <0.001-<0.05 <0.01* <0.001-0.01 <0.01* <0.001-<0.05 <0.01*
(mgrL)

Pb 0.002-0.018 0.008 <0.001-0.008 <0.002* <0.001-0.004 <0,002* <0.001-0.31 <0.002*
(malL)

Ni <0.002-<0.05 <0.05* <0.002-<0.05 <0.05* <0.002-<0.05 <0.05* <0.002-<0.05 <0.05*
(mg/L)

Al 0.07-4.8 0.99 <0.05-0.29 <0.05* <0.05-0.05 <0.05* <0.05-0.69 <0.05*
(mg/L)

Zn 0.017-0.11 0.052 0.006-0.18 0.043 0.01-.015 0.08 <0.005-0.092 0.025*
(mg/L)

Co <0.005-<0.05 <0.05* <0.005-<0.05 <0.05* <0.005-<0.05 <0.05* <0.005-<0.05 <0.05*
(mg/L)

Cd <0.0002-<0.0002 <0.0002* <0.0001-0.0018 <0.0002* <0.0001-<0.0002 <0.0002* <0.0001-<0.0002 <0.0002*
(mgrL)

Fe 0533 1.8 <0,05-6.6 0.18* <0.05-<0.05 <0,05 <0.05-0.39 <0.05*
(mg/L)

Mn <0.05-0.15 0.05* <0.05-.07 <0.05* <0.05-0.26 <0.05* <0.05-.037 <0.05*
(mg/L)

As 0.003-0.012 <0.005* <0.003-0.007 <0.005* <0.003-0.091 <0.005* <0.005-0.15 0.005
(mg/L)

*indicates Median.
Barrick 31 Post Mine Landuse Plan
19-181 File D Page 95 of 390



Croydon Gold Mine

Table 11: Groundwater monitoring results 2010 — 2011

Date EC Fluoride | Sulfate | Aluminium | Arsenic Boron Cadmium | Chromium | Cobalt | Copper | Mercury Nickel Selenium Zinc
Site pH (US/cm) (mg/L) (mgiL) (mga/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mag/L) (mg/L) (mg/L) (mg/L) |
BH1 22/08/2011 8 1390 4 497 0.04 0.014 <0.05 <0.0001 <0.001 <0.001 0.002 <0.0001 <0.001 <0.01 0.023
20/09/2011 7.62 1410 3.7 476 <0.01 0.01 <0.05 <0.0001 <0.001 <0.001 0.001 <0.0001 <0.001 <0.01 0.013
BH2 20/11/2010 3.69 940 0.8 374 0.99 0.001 <0.05 0.0001 <0.010 0.017 0.003 <0.0001 0.027 <0.01 0.204
22/08/2011 37 934 1.4 383 0.96 <0.001 <0.05 0.0001 <0.001 0.016 0.01 <0.0001 0.026 <0.01 0.171
20/09/2011 3.69 989 1.2 380 1.05 0.001 <0.05 0.0004 <0.001 0.019 0.015 <0.0001 0.034 <0.01 0.183
BH3 20/11/2010 8 746 36 148 0.43 0.01 <0.05 <0.0001 <0.010 <0.001 0.003 <0.0001 <0.001 <0.01 0.031
23/08/2011 7.08 454 29 92 0.17 0.008 <0.05 <0.0001 <0.001 0.003 0.003 <0.0001 0.002 <0.01 0.007
20/09/2011 7.0 499 3 95 0.23 0.031 <0.05 <0.0001 <0.001 0.006 0.002 <0.0001 0.002 <0,01 0.007
BH5 20/11/2010 8.37 5500 6.6 1930 <0.01 0.005 <0.05 0.0003 <0.010 <0.001 0.004 <0.0001 <0.001 <0.01 0.02
23/08/2011 7.59 5600 7.7 2000 0.02 0.005 <0.05 0.0005 <0.001 <0.001 <0.001 <0.0001 <0.001 <0.01 0.01
20/09/2011 7.05 6490 4.4 2050 <0.01 0.006 <0.05 0.0022 <0.001 <0.001 0.001 <0.0001 0.005 <0.01 0.065
BHB6 20/11/2010 83 642 8.3 67 0.29 0.047 <0.05 <0.0001 <0.010 <0.001 0.016 <0.0001 0.003 <0.01 <0.005
BH7 20/11/2010 8 5290 6.3 1540 0.02 0.008 <0.05 0.0032 <0.010 0.005 0.051 <0.0001 0.026 <0.01 0.241
23/08/2011 7.12 5120 7.4 1540 0.03 0.004 <0.05 0.0002 <0.001 0.013 0.001 <0.0001 0.012 <0.01 0.031
20/09/2011 6.81 5000 6.9 1470 0.02 0.013 <0.05 0.0002 <0.001 0.014 0.001 <0.0001 0.013 <0.01 0.052
BH8 20/11/2010 75 118 05 13 0.04 0.018 | <0.05 <0.0001 <0.010 <0.001 <0.001 <0.0001 0.001 | <0.01 0.056
22/08/2011 5.31 110 | <0.1 12 0.02 0.003 | <0.05 <0.0001 <0.001 0.001 0.005 | <0.0001 0.002 | <0.01 0.045
20/09/2011 538 118 0.1 12 0.02 0.002 | <0.05 <0.0001 <0.,001 0.002 0.002 | <0.0001 0.002 | <0.01 0.02
BHS 20/11/2010 6.56 104 | <01 <1 0.29 | <0.001 <0.05 <0.0001 <0.010 <0.001 <0.001 <0.0001 <0,001 <0.01 0.027
22/08/2011 538 99 | <01 1 0.03 | <0.001 <0.05 <0.0001 <0,001 <0.001 0.002 | <0.0001 <0.001 <0.01 0.013
20/09/2011 5.45 98 | <0.1 1 0.02 | <0.001 <0.05 <0.0001 <0.001 <0.001 <0.001 <0.0001 <0.001 <0.01 <0.005
BH10 20/11/2010 7.92 2670 24 1280 | <0.01 0.02 | <0.05 <0.0001 <0,010 0.02 0.002 | <0.0001 0.006 | <0.01 0.035
22/08/2011 7.36 2700 29 1260 | <0.01 0.012 | <0.05 <0.0001 <0.001 0.018 0.001 | <0.0001 0.005 | <0.01 0.03
20/09/2011 7.16 2680 29 1190 | <0.01 0.004 | <0.05 0.0001 | <0.001 0.007 0.001 | <0.0001 0.008 | <0.01 0.078
BH11 20/11/2010 8.1 370 24 51 | <0.01 0.054 | <0.05 <0.0001 <0.010 <0.001 0.002 | <0.0001 0.002 | <0.01 0.043
22/08/2011 7.47 358 29 51 0.01 0.058 | <0.05 <0.0001 <0.001 <0.001 0.001 | <0.0001 <0.001 <0,01 0.005
20/09/2011 713 353 29 49 | <0.01 0.054 | <0.05 <0.0001 <0.001 <0.001 0.002 | <0.0001 0.001 | <0.01 0.008
EA Trigger Level | 60t07.5 | 250 0.055 0.013 0.37 0.0002 0.001 0.0014 | 0.0014 | 00006 | 0.011 0.011 0.008
EA Contaminant Limit 509 5970 2 1000 5 0.5 5 0.01 1 1 1 0.002 1 0.02 20
Barrick 32 Post Mine Landuse Plan
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Table 11 (Continued): Groundwater monitoring results 2010 - 2011

EC

Sulfate

Date Fluoride Aluminium | Arsenic Boron Cadmium Chromium Cobalt Copper | Mercury Nickel Selenium Zinc

Site pH (uS/cm) (mg/L) (mg/L) (mg/L) (mg/L) {mg/L) (mg/L) (mgiL) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) {ma/L)
BH12 20/11/2010 8.44 1400 42 186 | <0.01 0.024 | <0.05 <0.0001 <0.010 <0.001 <0.001 <0.0001 <0.001 <0.01 0.025
22/08/2011 7.69 1380 49 182 | <0.01 0.019 | <0.05 <0.0001 <0.001 <0.001 0.001 | <0.0001 <0.001 <0.01 0.022

20/09/2011 74 1390 46 173 | <0.01 0.017 | <0.05 <0,0001 <0,001 <0,001 <0.001 <0,0001 <0,001 <0,01 <0,005
SY1 20/11/2010 7.01 51 | <0.1 <1 0.04 0.002 | <0.05 <0.0001 <0.010 0.001 | <0.001 <0.0001 <0.001 <0.01 0.04
23/08/2011 6.02 60 | <0.1 <1 <0.01 0.003 | <0.05 <0.0001 <0.001 0.003 | <0.001 <0.0001 0.001 | <0.01 0.009

GBMB1 20/11/2010 791 533 1.7 110 <0.01 0.012 <0.05 <0.0001 <0.010 <0.001 0.002 <0.0001 <0.001 <0.01 0.035
23/08/2011 7.62 498 1.7 81 0.03 0.037 <0.05 <0.0001 <0.001 <0.001 <0.001 <0.0001 <0.001 <0.01 <0,005

20/09/2011 6.67 694 2.2 165 0.01 <0.001 <0.05 <0.0001 <0.001 <0.001 <0.001 <0.0001 <0.001 <0.01 <0.005

GBMB3 23/08/2011 6.25 103 <0.1 <1 0.07 0.016 <0.05 <0.0001 <0.001 0.002 <0.001 <0.0001 <0.001 <0.01 0.006

20/09/2011 5.84 61 <0.1 <1 0.21 0.016 <0.05 <0.0001 <0.001 0.002 <0.001 <0.0001 0,001 <0.01 0.014

GBMB6 23/08/2011 6.9 247 0.2 1 <0.01 0.096 <0.05 <0.0001 <0.001 0.002 <0.001 <0.0001 0.002 <0.01 <0.005
20/09/2011 6.2 158 0.2 2 <0.01 0.087 <0.05 <0.0001 <0.001 0.001 <0.001 <0.0001 0.002 <0.01 <0.005

EA Trigger Level 6;;.,5t0 250 0.055 0.013 0.37 0.0002 0.001 0.0014 0.0014 0.0006 0.011 0.011 0.008

EA Contaminant Limit | 5to 9 5970 2 1000 5 0.5 = 0.01 1 1 1 0.002 1 0.02 20
Reld
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Table 12: Groundwater levels in monitoring bores

Collar Water Ground Callar Water Ground
BoreID | Elevation (m) Date Level (m) water (m) Bore|D | Elevation(m) Date Level (m) | water (m)
BH1 117 1/03/2008 13.90 103.10 BH& 114 29/03/2010 1.70 112.30
BH1 57 2/04/2009 8.7 108.29 BH& 114 11/07/2010 3.20 110.80
BH1 17 10/08/2009 13.85 103.15 BHB 114 18/10/2010 4.35 109.65
BH1 117 29/03/2010 12.50 104.50 BH& 114 20/11/2010 425 109.75
BH1 117 11/07/2010 15.00 102.00 BH& 114 29/03/2011 2.00 112.00
BH1 117 13/08/2010 15.44 101.56 BHE 114 22/08/2011 3.20 110.80
BH1 11% 18/10/2010 16.05 100.95
BH1 117 20/11/2010 16.17 100.83 BH7 116 1/03/2008 4.70 111.30
BH1 117 29/03/2011 11.50 105.50 BH7 116 2/04/2009 3.35 11265
BH1 117 22/08/2011 13.00 104.00 BH7 116 10/08/2009 3.35 112.65
BH7 116 29/03/2010 4.60 111.40
BH2 112 1/03/2008 4.70 107.30 BH7 116 11/07/2010 4.60 111.40
BH2 112 2/04/2009 6.17 105.83 BH7 116 18/10/2010 4.65 111.35
BH2 112 10/08/2009 7.14 104.86 BH7 116 20/11/2010 4.60 111.40
BH2 112 29/03/2010 4.90 107.10 BH7 116 29/03/2011 4.10 111.90
BH2 112 11/07/2010 5.30 106.70 BH7 116 22/08/2011 4.30 111.70
BH2 112 13/08/2010 5.41 106.59
BH2 112 18/10/2010 575 106.25 BH8 12392 1/10/2008 17.12 106.80
BH2 112 20/11/2010 5.84 106.16 BH8 12392 2/04/2009 12.20 111.72
BH2 112 29/03/2011 3.75 108.25 BH8 123.92 10/08/2009 16.70 107.22
BH2 112 22/08/2011 4.55 107.45 BH8 123.92 29/03/2010 13.85 110.37
BH8 123.92 10/07/2010 12.50 111.42
BH3 113 1/03/2008 1.10 111.90 BH8 123.92 13/08/2010 12.50 111.42
BH3 113 2/04/2009 0.05 112,95 BH8 123.92 18/10/2010 12.60 111.32
BH3 113 10/08/2009 153 111.47 BH8 123.92 20/11/2010 12.57 111.35
BH3 113 29/03/2010 1.45 111.55 BH8 123.92 29/03/2011 8.75 115.17
BH3 113 11/07/2010 3.95 109.05 BH8 123.92 22/08/2011 9.28 114.64
BH3 113 18/10/2010 4.35 108.65
BH3 113 20/11/2010 4.39 108.61 BHO 122.29 1/10/2008 12.42 109.87
BH3 113 29/03/2011 1.25 111.75 BHS 122.29 2/04/2009 7.40 114.89
BH3 113 22/08/2011 2.82 110.18 BH9 122.29 10/08/2009 9.66 112.63
BH9 122.29 29/03/2010 8.70 113.59
BH4 113 29/03/2010 4.60 108.40 BHO 122.29 10/07/2010 8.60 113.69
BH4 113 11/07/2010 4.50 108.50 BHS 122.29 13/08/2010 8.85 113.44
BH4 113 18/10/2010 4.80 108.20 BHS 122.29 18/10/2010 9.15 113.14
BH4 113 20/11/2010 4.85 108.15 BHS 122.29 20/11/2010 9.23 113.06
BH4 113 29/03/2011 4.60 108.40 BH9 122.29 29/03/2011 6.50 115.79
BH4 113 22/08/2011 4.70 108.30 BHS 122.29 22/08/2011 7.22 115.07
BHS5 114 1/03/2008 5.40 108.60 BH10 103.95 1/10/2008 10.44 93.51
BH5 114 2/04/2009 2.82 111.18 BH10 103.95 2/04/2009 7.98 8597
BHS5 114 10/08/2009 3.89 110.11 BH10 103.95 10/08/2009 7.80 96.15
BHS 114 29/03/2010 4.90 109.10 BH10 103.95 28/03/2010 7.70 96.25
BHS5 114 11/07/2010 4.80 109.20 BH10 103.95 11/07/2010 7.50 96.45
BHS 114 18/10/2010 5.10 108.90 BH10 103.95 18/10/2010 7.64 96.31
BHS 114 20/11/2010 5.09 108.91 BH10 103.95 20M11/2010 7.62 96.33
BHS 114 29/03/2011 2.90 111.10 BH10 103.95 29/03/2011 7.30 96.65
BH5 114 22/08/2011 4.48 109.52 BH10 103.95 22/08/2011 7.19 96.76
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Table 13 Continued: Groundwater levels in monitoring bores

Water
Caollar Water Ground Collar Level Ground
Bore ID Elevation (m) Date Level (m) water (m) Bore ID Elevation (m) Date (m) water (m)
BH11 104.13 1/10/2008 7.60 96.53 SY1 107.48 1/10/2008 10.62 96.86
BH11 104.13 2/04/2009 551 98.62 SY1 107.48 2/04/2009 8.09 99.39
BH11 104.13 10/08/2009 473 99.40 SY1 107.48 10/08/2009 10.47 97.01
BH11 104.13 28/03/2010 4.26 99.87 SY1 107.48 29/03/2010 7.10 100.38
BH11 104.13 11/07/2010 3.75 100.38 SY1 107.48 11/07/2010 6.75 100.73
BH11 104.13 18/10/2010 3.70 100.43 Sy1 107.48 20/11/2010 8.10 99.38
BH11 104.13 20/11/2010 8.75 100.38 SY1 107.48 29/03/2011 5.26 102.23
BH11 104.13 29/03/2011 225 101.88 SY1 107.48 22/08/2011 6.00 101.48
BH11 104.13 22/08/2011 278 101.38
BH12 102.08 1/10/2008 7.46 94.62
BH12 102.08 2/04/2009 7.22 94.86
BH12 102.08 10/08/2009 7.02 95.06
BH12 102.08 28/03/2010 6.90 95.18
BH12 102.08 11/07/2010 6.82 95.26
BH12 102.08 18/10/2010 6.87 95.21
BH12 102.08 20/11/2010 6.83 95.25
BH12 102.08 29/03/2011 6.50 95.58
BH12 102.08 22/08/2011 6.42 95.66
GBMB1 109 1/03/2008 3.60 105.40
GBMB1 108 2/04/2009 1.09 107.91
GBMB1 109 10/08/2009 197 107.03
GBMB1 109 29/03/2010 3.00 106.00
GBMBH1 10@ 11/07/2010 215 105.85
GBMB1 109 18/10/2010 3.50 105.50
GBMBH1 109 20/M11/2010 3.35 105.65
GBMB1 109 29/03/2011 1.90 107.10
GBMBH1 109 22/08/2011 1.98 107.02
GBMB3 113 1/03/2008 7.30 105.70
GBMB3 113 2/04/2009 248 110.52
GBMB3 113 10/08/2009 4.18 108.82
GBMB3 113 29/03/2010 2.80 110.20
GBMB3 113 11/07/2010 3.55 109.45
GBMB3 113 18/10/2010 3.70 109.30
GBMB3 113 20/11/2010 3.80 109.20
GBMB3 113 29/03/2011 2.75 110.25
GBMB3 113 22/08/2011 3.90 109.10
GBMB6 113 1/03/2008 11.70 101.30
GBMB6 113 2/04/2009 10.73 102.27
GBMB6 113 10/08/2009 13.14 99.86
GBMB6 113 29/03/2010 10.05 102.95
GBMB6 113 11/07/2010 9.55 103.45
GBMB6 113 18/10/2010 9.85 103.15
GBMB6 113 20/11/2010 10.20 102.80
GBMB6 113 29/03/2011 7.10 105.90
GBMB6 113 22/08/2011 8.00 105.00
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Figure 6: Golden Butterfly Pit Monitoring Bore Water Levels
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Table 13: Croydon Pit Lake Levels

Content Pit Golden Butterfly Pit Lady Isabella Pit |Golden Butterfly North
Pit
Woater Level | Freeboard [Water Level (m)| Freeboard | Water Level | Freeboard | Water Level | Freeboard
(m) to Gate to Gate (m) to Gate (m) to Gate
10™ July 2010 102.53 1.54 102.07 12.57 106.93 3.13 112.01 9.71
13" Aug 2010 | 102.35 1.36 102.0 12.5 106.75 2.95 111.8 9.5
27" Aug 2010 102.30 1.40 101.97 12.47 na na na na
18™ Oct 2010 102.10 1.60 na na 106.53 3.17 111.44 9.86
19" Nov 2010 101.98 1.72 101.86 12.64 106.37 3.33 111.27 10.03
7" Dec 2010 08.98 472 103.36 11.14 106.48 3.23 na na
29" Dec 2010 | 99.305 4.395 103.56 10.94 na na na . na
23" Feb 2011 103.7 0 na na 109.7 0.0 na na
23" Aug 2011 103.24 0.47 106.31° 8.19 108.26° 1.44 113.31 9.40
20" Oct2011 | 10289 | 081 | 10491 | 959 | g;'fg o | 157 | 11264 | 1007
[+
6" Dec 2011 | 102.65° 1.05 104.75° 9.75 }g;'ggd 1.74 na na
22" Dec 2011 102.57° 1.13 104.74 9.76 107.76° 1.94 113.78° 8.92
a. Using Dumpy Level
b. Compared to last gauge board reading (8" Dec 2010)
c. Using gauge board reading
d.  Using survey equipment
e. Reference RL's: Content Pit 103.7m; Golden Butterfly Pit 114.5m; Lady Isabelia Pit 109.7m; Golden Butterfly North Pit
122.7m

Golden Butterfly Pit Content Pit

Figure 8: Croydon Pit Lake water level monitoring stations
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6 REHABILITATION MONITORING PROGRAM

A Rehabilitation Monitoring Program has been prepared in accordance with Condition C2-2 (n) of the
EA and is included as Attachment A.

The Rehabilitation Monitoring Program includes the description of:

e  surface water monitoring;
e  groundwater monitoring;
e  vegetation monitoring;

° erosion monitoring; and

» final cover system monitoring.

The current Rehabilitation Monitoring Program is focused on rehabilitation performance monitoring
and is a refinement of the program that has been in place since 1996. The emphasis is on water and
vegetation monitoring and will continue until sufficient data is available to confirm rehabilitation trends
satisfy the completion criteria identified in Section 8. In the event rehabilitation monitoring indicates
ineffective final cover systems and/or poor vegetation performance, additional reclamation works will
be conducted.

Experimental and Statistical Design

A Rehabilitation Monitoring Program has been prepared for the Project and is provided as
Attachment A. The Rehabilitation Monitoring Program includes three analogue monitoring sites and
12 rehabilitation monitoring sites (Figure 2). ~ The parameters identified in the Rehabilitation
Monitoring Program are collected at both the analogue monitoring sites and the rehabilitation
monitoring sites. Comparisons between the data from the analogue monitoring sites and the
rehabilitation monitoring sites will be made with the objective of:

e determining if there is significant statistical difference between the analogue monitoring sites and
rehabilitation monitoring sites; and/or

e establishing relevant trends from the rehabilitation monitoring site data which establish that these
sites demonstrate similar characteristics to the analogue monitoring sites.

In the event that the data indicates no significant difference between the analogue monitoring sites
and rehabilitation monitoring sites and/or a trend toward the analogue monitoring site values, it will be
considered that the rehabilitation monitoring sites are characteristic of analogue monitoring sites. If
the data indicates that there is a significant difference between the analogue monitoring sites and
rehabilitation monitoring sites and/or there is no evident trend of rehabilitation monitoring site data
toward the analogue monitoring site values, an investigation will be conducted to determine the likely
cause of the difference and/or trend (e.g. bushfire has occurred at one monitoring site and not the
other). If the investigation indicates the likely cause of the difference and/or trend is likely to be due
to rehabilitation site characteristics, additional rehabilitation works will be conducted, amelioration
measures will be implemented and/or more time will be allowed for the revegetation performance to
improve.

7 GRAZING MANAGEMENT PLAN

A Grazing Management Plan for the Project has been prepared in accordance with Condition C2-2(0)
of the EA and is provided as Attachment B.

Barrick 38 Post Mine Landuse Plan
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8 COMPLETION CRITERIA

Measurable completion criteria will provide the ability to monitor the performance of the rehabilitation.
The measurable completion criteria for the final landforms, revegetation, surface water and
groundwater are outlined below.

8.1 FINAL LANDFORMS

The completion criteria for the final landforms at the Project are outlined in Table 11.

Table 14: Final Landforms Completion Criteria

Rehabilitation Type

Completion Criteria

Final Landforms

° Post-mining landforms will be rehabilitated in accordance with rehabilitation
objectives defined in Schedule C — Table 1 of the EA which is provided in Table 2.

The post-mining landforms will:

° be stable now and in the foreseeable future;
° have a low probabhility of subsidence, rock falls and/or slope slippage; and
° have comparable management requirements similar to the non-mined land

surrounding the Project by demonstrating that the site can sustain a low intensity
grazing / disturbed native habitat landuse.

The parameters measured will include:

° no observable subsidence, rock falls and/or slope slippage;
° incidence of erosion; and

° results from geotechnical investigation (Section 3).

Barrick

19-181
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8.2 REVEGETATION

The completion criteria for the revegetated areas at the Project are outlined in Table 12.

Table 15: Revegetation Completion Criteria

Rehabilitation
Type

Completion Criteria

Revegetation

Establish a self sustaining natural vegetation cover on all post-mining landforms.
Species diversity is comparable to the surrounding areas of the Project.

Species abundance is comparable to the surrounding areas of the Project.

The abundance of weeds is minimal.

Species composition is comparable to the surrounding areas of the Project.

Projective cover is comparable to the surrounding areas of the Project:

- Groundcover is adequate to support the intended post-mining landuse and is self

sustaining.

- Tree cover is adequate to support the intended post-mining landuse and is self

sustaining.
Dry matter production is comparable to the surrounding areas of the Project.
- Nutrient cycling is occurring.

- Leaf litter is assisting in limiting erosion on the soil/spoil surface.

Stocking rates maintain self sustaining vegetation cover at the Project.

In order to maintain the revegetation performance and satisfy the revegetation completion criteria
described above, domesticated stock will be excluded from the western section of ML 5248 (i.e.
Content and Lady Isabella mining areas). Controlled low intensity grazing of domesticated stock
during the dry season will occur on the eastern section of ML 5248 (i.e. Golden Butterfly mining area)
as described in the Grazing Management Plan (Attachment B).

8.3 SURFACE WATER

The completion criteria for surface water, including receiving waters and on-site storages, at the
Project are outlined in Table 17 to Table 21.

Table 16: Surface Water Completion Criteria

Rehabilitation Type

Completion Criteria

Receiving Waters

The water quality at the receiving water monitoring locations defined in
Schedule F — Table 1 of the EA (Table 14) will be in accordance with
contaminant limits specified in Schedule F — Table 3 of the EA (Table 15).

On-site Storages

Any contaminated seepage water will be contained on-site within the open pits.

Any on-site storages, defined in Schedule F — Table 7 of the EA (Table 16),
containing water that exceeds the contaminant limits defined in Schedule F —
Table 8 of the EA (Table 17), will be fenced to exclude access by livestock and
minimise access by native fauna.

Barrick
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Table 17: Schedule F — Table 1 of EA MIN100401906 Receiving Water Monitoring Sites

Easting Northing
Monitoring point
MGA (GDA 94) MGA (GDA 94)

SWi1

630350 7986405
Lower Slaughteryard Creek
SW2
Slaughteryard West Tributary at the 630197 7987640
ML boundary
SW3
Slaughteryard Creek upstream of the Golden TBA? TBA?
Butterfly waste rock dump
SWe

627908 7989454
Belmore Creek borrow pit / stock dam

Reference Site'
SW3b
Reference point for 613208 7988220
Slaughteryard creek
SW7
) TBA? TBA?

Reference point for Belmore Creek

1

Reference sites must:

(a) be from the same bio-geographic and climatic region; and

(b) have similar geology, soil types and topegraphy; and
(c) contain a range of habitats similar to those at the test sites; and

(d) have a similar flow regime; and

(e) not be so close to the test sites that any disturbance at the test site also resuits in a change at the reference site.
TBA - Location co-ordinates to be provided to the Administering Authority by 30 September 2008.

Rel
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Table 18: Schedule F — Table 2 of EA MIN100401906 Receiving Water Contaminant Limits

Table 19: Schedule F — Table 7 of EA MIN100401906 On-site Storage Monitoring Sites

Parameter Unit Test Value Contaminant Limit’

pH pH unit Range Greater than 5,
less than 9

EC uS/em Maximum 5970’
Sulphate mg/L Maximum 1000’
Fluoride mg/L Maximum 2'
Aluminium? mg/L Maximum 5!
Arsenic’ mg/L Maximum 0.5'
Boron® mg/L Maximum 5'
Cadmium? mg/L Maximum 0.01'
Chromium? mg/L Maximum 7!
Cobalt® malL Maximum 1’
Copper® mg/L Maximum 7’
Mercury” mg/L Maximum 0.002"
Nickel? ma/L Maximum 1
Selenium? mg/L Maximum 0.02
Zinc? mg/L Maximum 20’

4

(2000) stock water quality guidelines.
2

Analysis for soluble metal concentrations only, not totals.

Contaminant limit based on Australian and New Zealand Environment and Conservation Council (ANZECC)

Easting Northing
Monitoring Point
MGA (GDA 94) MGA (GDA 94)

Golden Butterfly Pit

631140 7987525
(base of ramp)
Golden Butterfly North Pit

630545 7987921
(base of ramp)
Lady Isabella Pit

ady fssbela 629473 7990023
(base of ramp)
Content Pit
sl 629048 7990435

(base of ramp)
SW3a
Golden Butterfly waste rock dump toe 630913 7988253
drain
SW4

631049 7987892
Stock water dam
SW5

628691 7990012
Sediment dam at lease boundary

Barrick 42 Post Mine Landuse Plan
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Table 20: Schedule F — Table 8 of EA MIN100401906 On-site Storage Monitoring Sites

Parameter Unit Test Value Contaminant Limit
pH pH unit Range Greater than 4,
less than 9'

EC uS/em Maximum 5970
Turbidity DS Maximum 40007
Sulphate mg/L Maximum 10007
Fluoride mg/L Maximum 22
Aluminium?® mg/L Maximum 52
Arsenic® ma/L Maximum 0.5
Boron® mg/L Maximum 5
Cadmium® mg/L Maximum 0.01?
Chromium® mg/L Maximum 12
Cobalt® ma/L Maximum {a
Copper® mg/L Maximum 1
Mercury® mg/L Maximum 0.002°
Nickel® mg/L Maximum 4
Selenium® mg/L Maximum 0.02°
zZinc® mg/L Maximum 20°

! Page 4.2-15 of ANZECC (2000) “Sail and animal health will not generally be affected by water with pH in the

range of 4-9".
2 Contaminant limit based on ANZECC (2000) stock water quality guidelines.
3 Analysis for soluble metal concentrations only, not totals.

TDS = total dissolved solids

8.4 GROUNDWATER

The completion criteria for groundwater at the Project are outlined in Table 22 to Table 24.

Table 21: Groundwater Completion Criteria

Rehabilitation Type Completion Criteria

° The water quality at the groundwater monitoring locations identified in Schedule F
— Table 9 of the EA (Table 19) will be in accordance with contaminant limits
Groundwater specified in Schedule F — Table 11 of the EA (Table 20).

° Confirmation of the conceptual hydrogeological model described in Section 5.2.

Reled
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Table 22: Schedule F — Table 9 of EA MIN100410906 Groundwater Monitoring Sites

Monitoring Point Easting Northing MGA | Surface RL' Monitoring Frequency
MGA (GDagg) | (CDA%4) (m)

BH1 2 Annually during the dry
west of Golden Butterfly Pit SRAER i TBA Seasen
BH2 630985 7987444 a2 |Aonually duripdes gy
east of Golden Butterfly Pit Seas0n
BH3 Annually during the dry
east of Golden Butterfly Waste TBA? TBA? TBA? segson
Rock Dump
BH5 Annually during the dry
east of Golden Butterfly Waste 630987 7988051 TBA® S=ason
Rock Dump
BH7 Annually during the dry
east of Golden Butterfly Waste 631000 7988150 TBA?  [season
Rock Dump
BH8 Annually during the dry
(east of Golden Butterfly Waste TBA® TBA® TBA®  |Season
Rock Dump)
BH9 Annually during the dry
east of Golden Butterfly Waste TBA® TBA® TBA? [season
Rock Dump
BH10 Annually during the dry
west of Content Waste Rock TBA® TBA® TBA® season
Dump
BH11 Annually during the dry
west of Content Waste Rock TBA® TBA® TBA®  [season
Dump
BH12 Annually during the dry
west of Content Waste Rock TBA® TBA® TBA®  [season
Dump at lease boundary
GBMB1 630894 7987274 TBAZ Annually during the dry
Slaughteryard Creek season
GBMB3 630685 7987087 TBAZ Annually during the dry
Slaughteryard Creek Season
GBMB6 630257 7986656 TBAZ Annually during the dry
Slaughteryard Creek SRR
SY1 TBAS TBA® TBA Annually during the dry

Slaughteryard Creek
1

season

Relative Level (RL) measurement to be taken from top of bore casing.
TBA to be provided by 30 September 2008.
Co-ordinates and elevation to be determined once the proposed bores have been constructed.

2
3

Barrick
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Table 23: Schedule F — Table 11 of EA MIN100410906 Groundwater Contaminant Limits

Parameter Unit Test Value Contaminant Limit

pH pH unit Range Greater than 5,
less than 9

EC uS/cm Maximum 5970"
Turbidity TDS Maximum 4000"
Sulphate mg/L Maximum 1000"
Fluoride mag/L Maximum el
Aluminium? mg/L Maximum 5'
Arsenic’ mg/L Maximum 0.5"
Boron® mgl/L Maximum 5
Cadmium? mgl/L Maximum 0.01"
Chromium? mg/L Maximum 7’
Cobalt® mgiL Maximum il
Copper? mglL Maximum 1!
Mercury? mg/L Maximum 0.002"
Nickel? mg/L Maximum 11
Selenium® mg/L Maximum 0.02
Zinc® mg/L Maximum 20"

Contaminant limit based on ANZECC (2000) stock water quality guidelines.

Analysis for soluble metal concentrations only, not totals.
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9 RESEARCH PROGRAM

Research programs and/or trials will be commissioned in instances where baseline environmental
surveys and/or on-going monitoring indicate the need for additional specific studies. No specific
research programs have been proposed. Where additional research activities are considered
appropriate, the timing and nature, including associated milestones, of the research programs will be
provided to the EPA.

10 REVIEW
EA Condition A2-4 is of additional relevance to this PMLP and is provided below:
(A2-4) Any management or monitoring plans, systems or programs required to be developed and
implemented by a condition of this environmental authority must be reviewed for effectiveness in

minimising the likelihood of environmental harm as often as necessary but at least every two years
and amended promptly if required.

In accordance with Condition A2-4 of the EA this PMLP will be reviewed for effectiveness at least
every two years and amended promptly when required.

Barrick 46 Post Mine Landuse Plan
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1 INTRODUCTION

The Croydon Gold Mine (the Project) is located to the immediate west of the Croydon township, 560
kilometres (km) west of Caims, Queensland (QLD) (Figure 1). The Project was formerly a large low-
grade gold mine and has since been closed and decommissioned. Activities at the Project include
maintenance, monitoring and reclamation works (as required).

Mining Lease (ML) 5248 was granted on 4 August 1988 to Goldfields Kalgoorlie Limited. ML 5248 was
later transferred to Aurion Gold Limited, before the company was acquired by Placer Dome Australia
in November 2003, which was then acquired by Barrick Gold of Australia (Barrick) in 2005. Barrick
holds Environmental Authority No. MIN100401906 (EA) for the Project.

This Rehabilitation Monitoring Program (RMP) has been prepared in accordance with EA Condition
Cc2-2:

C2-2 The Post Mine Land Use Plan must be included in the Plan of Operations and updated with each
subsequent Plan of Operations, describing how the rehabilitation objectives in Schedule C — Table 1 will
be achieved. The Post Mine Land Use Plan must include:

(n) rehabilitation monitoring program, including the monitoring of:
(i) surface water quality;
(i) groundwater quality;
(iii) erosion rates;
(iv) integrity and effectiveness of final cover systems; and
(v) health and resilience of vegetative cover.

Other EA conditions of relevance to this RMP are provided below:

C3-1 The holder of the environmental authority must conduct a Rehabilitation Monitoring Program on at
least a yearly basis, which must include sufficient spatial and temporal replication to enable
scientifically justifiable conclusions as established under the rehabilitation program or other
methodology to the satisfaction of the Administering Authority.

C3-2 The rehabilitation moniforing program must be developed by 1 October 2008 and be implemented
by a person nominated by the environmental authority holder possessing appropriate qualifications
and experience in the field of rehabilitation management.

C3-3 \Verffication of rehabilitation success is to be determined by comparison with the criteria
documented in the Post Mine Land Use Plan required under Condition C2-1.

The above conditions are also addressed where relevant in this RMP.

In accordance with EA Condition C2-2 this RMP will be included in the Croydon Gold Mine Plan of
Operations.

The remainder of this RMP is structured as follows:

Section 2: Provides a description of the Project.

Section 3: Presents an overview of rehabilitation monitoring at the Project.
Section 4: Details the surface water monitoring program.

Section 5: lllustrates the stream sediment monitoring program.

Section 6: Presents the groundwater monitoring program.

Section 7: Describes the rehabilitation monitoring program.

Section 8: Details monitoring of erosion and the final cover systems at the Project.
Section 9: Describes the review process for this RMP.

Section 10: Lists the references cited in this RMP.

Releag
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2 BACKGROUND

Extensive gold mining at the Project commenced in the late 1880s for approximately 30 years, before
recommencing in 1987. Operational mining ceased in 1990 and the Project was decommissioned by
late 1993 (Barrick, 2008). Reclamation performance was audited in 1996/97 and significant additional
reclamation works were undertaken in 1996 and 1997 (Barrick, 2008).

The mining-related landforms on ML 5248 comprise of waste rock dumps, open pits and infrastructure
areas (i.e. abandonment bunds, hardstand areas, water management structures and roads/tracks)
surrounding the open pits and waste rock dumps.

Specifically they include (Figure 2):
e Golden Butterfly Pit;
¢ Golden Butterfly North Pit;
e Golden Butterfly waste rock dump;
» Content Pit;
¢ Content waste rock dump;
e Lady Isabella Pit;
e abandonment bunds across the access ramps of the four open pits;
e hardstand areas adjacent to the Content and Golden Butterfly waste rock dumps;

e water diversion bunds and sediment dams adjacent to the Content and Golden Butterfly
waste

e rock dumps; and
¢ roads and tracks.

Schematic diagrams of the final landforms, inclusive of drainage features, are provided in Figure 3 of
the Post Mine Landuse Plan (Appendix A of the Plan of Operations [Barrick, 2008a]).

The final landform concept is to achieve a stable post-mining landform that is able to meet the
identified post-mining landuse and rehabilitation objectives. The post-mining land descriptions and
rehabilitation objectives are specified in Schedule C — Table 1 of the EA, which is reproduced in
Table 2.

3 OVERVIEW OF PROJECT REHABILITATION MONITORING

Monitoring of surface water, groundwater, vegetation and soil fertility at the Project has been
conducted since 1997. Annual rehabilitation monitoring results are available from 1997 to 2001 and
from 2004 to present. Vegetation, soil fertility and erosion monitoring has occurred at vegetation
monitoring transects on the Golden Butterfly and Content waste rock dumps and at analogue
transects between these two waste rock dumps (Figure 2).

Surface water monitoring has occurred at monitoring sites in the receiving waters of Slaughteryard
Creek and Belmore Creek, as well as at the base of the access ramp to the four open pit on-site
storages of Golden Butterfly Pit, Golden Butterfly North Pit, Lady Isabella Pit and Content Pit (Figure
2).

Groundwater monitoring has occurred at BH1 and BH2 adjacent to the Golden Butterfly Pit, BH3, BH5
and BH7 on the eastern side of the Golden Butterfly waste rock dump and at bores GBMB1, GBMG3
and GBMB6 parallel to Slaughteryard Creek (Figure 2).

Barrick 3 Rehabilitation Monitoring Program
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4 SURFACE WATER MONITORING

Surface water monitoring will be conducted at the Project in accordance with EA No. MIN100401906.
A description of the surface water monitoring program is provided in Sections 4.1 and 4.2.

The surface water monitoring program described below is based on the existing monitoring program
currently implemented at the Project.

4.1 RECIEVING WATERS

In accordance with EA Condition F1-3 receiving waters monitoring will be conducted at the locations

defined in Schedule F — Table 1 of the EA for the parameters identified in Schedule F — Tables 2 and
3 of the EA. The frequency of monitoring will be conducted in accordance with EA Condition F1-3. A

summary of the receiving waters monitoring for the Project is provided in Table 1.

Table 1: Receiving Water Monitoring Programme

Monitoring Location (refer Figure Frequency Parameters

2)
SWi1 For routine monitoring: pH
Lower Slaughteryard Creek e Twice yearly once during wet season EC

(January — March) & once during dry Turbidity

sSW2 season (July — September). Sulphate
Slaughteryard Creek West P .
Tributary at the ML boundary Event based sampling of discharge event' or | Fluoride
SW3 flow events®: Aluminium
Slaughteryard Creek upstream of e One representative sample must be Arsenic
the Golden Butterfly WRD taken of a discharge event or flow Boron
SW6 ' event. ' Cadmium
Belmore Creek borrow pit / stock e Where a dlscharg_e event or a flow Chromium (CrVI)
dam event has a duration of 24 hours or Cobalt
Reference Sites greater, samples must be taken
SW3b Copper
Reference point for Mercury
Slaughteryard Creek (inorganic)
SW7 Nickel
Reference point for Belmore Selenium (total)
Creek Zine

1 Discharge event is an unauthorised surface water discharge from water storages or contaminated areas on the licensed place.
2  Flow event is a surface water flow in Slaughteryard Creek and/or Belmore Creek that occurs as a result of rainfall.

Note: W here discharge events or flow event occur simultaneously only one set of samples are required to be taken.

No sample is required where there is insufficient flow during the dry season (July — September).

The sampling method for the receiving waters will comply with the latest edition of the Environmental
Protection Agency’s Water Quality Sampling Manual in accordance with EA Condition F1-2. As
required by EA Condition F1-6(a) monitoring will be performed by a person or body possessing
appropriate experience and qualifications to perform the required measurements.

Barrick 1 Rehabilitation Monitoring Program
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4.2 ON-SITE STORAGES

In accordance with EA Condition F3-1 monitoring of the on-site storages will be conducted at the
locations defined in Schedule F — Table 7 for the parameters identified in Schedule F — Table 8. The
frequency of monitoring will be conducted in accordance with EA Condition F3-1. A summary of the
monitoring for the on-site storages for the Project is provided in Table 2.

Table 2: On-site Storages Monitoring Programme

Monitoring Location (refer Figure Frequency Parameters
2)

Golden Butterfly Pit For routine monitoring: pH

(base of ramp) e Twice yearly once during wet season EC

Golden Butterfly North Pit (January — March) & once during dry Turbidity

{base of ramp) season (July — September). Sulbhate

Lady Isabella Pit Ph

(base of ramp) Event based sampling of discharge event or | Fluoride

Content Pit flow events®: Aluminium

(base of ramp) ¢ One representative sample must be Arsenic

SW3a taken of a discharge event or flow Boron

Golden Butterfly WRD toe drain event. Cadmium

SW4 e Where a discharge event or a flow Chromium (CrVI)

Stock water dam event has a duration of 24 hours or

SW5 greater, samples must be taken Cobalt

Sediment Dam at lease Copper

boundary Mercury
(inorganic)
Nickel

Selenium (total)
Zinc

1  Discharge event is an unauthorised surface water discharge from an on-site water storage.

Note:

- Samples must be analysed for all parameters listed in Schedule F — Table 8.
- Monitoring of the storage is to be conducted at the spillway.
- No sample is required where there is insufficient water present in on-site locations during the dry season (July — September).

The sampling method for the on-site storages will comply with the latest edition of the Environmental
Protection Agency’s Water Quality Sampling Manual in accordance with EA Condition F1-2. As
required by EA Condition F1-6(a) monitoring will be performed by a person or body possessing
appropriate experience and qualifications to perform the required measurements.

Barrick
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5 STREAM SEDIMENT MONITORING

In accordance with EA Condition F2-1 stream sediment monitoring will be conducted at the locations
and frequencies defined in Schedule F — Table 4 of the EA for the parameters identified in Schedule
F — Table 5 and Table 6 of the EA. A summary of the stream sediment monitoring for the Project is

provided in Table 3.

Table 3: Stream Sediment Monitoring Program

Monitoring Location Frequency Parameters
(refer Figure 2)

SWA1

Lower Slaughteryard Creek Twice yearly in wet season (January — Aluminium
March) & dry season (July — September). Areariie

SwW2

Slaughteryard Creek West Boron-

Tributary at the ML boundary Cadmium

SW3 Chromium

Slaughteryard Creek upstream of Cobalt

the Golden Butterfly WRD Copper

SW6 . Mercury

Belmore Creek borrow pit / stock .

Nickel
dam leni
Reference Sites S_e enium

Zinc

SW3b
Reference point for
Slaughteryard Creek

SW7
Reference point for Belmore
Creek

The sampling method for stream sediment will comply with the Australian Standard 5667.12

Guidance on Sampling of Bottom Sediments 1998 in accordance with EA Condition F2-4. As required

by EA Condition F1-6(a) monitoring will be performed by a person or body possessing appropriate

experience and qualifications to perform the required measurements.
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6 GROUNDWATER MONITORING

Groundwater monitoring will be conducted at the Project in accordance with EA No. MIN100401906.
A description of the groundwater monitoring program is provided below. The groundwater monitoring
program described below is based on the existing monitoring program currently being used at the
Project.

In accordance with EA Condition F4-1 groundwater monitoring will be conducted at the locations and
frequencies defined in Schedule F — Table 9 of the EA for the parameters identified in Schedule F —
Tables 10 and 11 of the EA. A summary of the groundwater monitoring for the Project is provided in
Table 4.

Table 4: Groundwater Monitoring Program

Monitoring Location Frequency Parameters
(refer Figure 2)
BHA1
North of Golden Butterfly Pit Annually during the dry season pH
BH2 EC
South-west of Golden Butterfly Pit -
BH3 Turbidity
South-east of Golden Butterfly Waste Sulphate
Rock Dump Fluoride
BH5 Aluminium
East of Golden Butterfly Pit Waste Arsenic
Rock Dump
BH7 io:jon‘
East of Golden Butterfly Waste Rock L m"f'm
EXifiiG Chromium (CrVI)
BHS8 Cobalt
West of Golden Butterfly Waste Rock Copper
Dump Mercury (inorganic)
BHY Nickel
West of Golden Butterfly Waste Rock Selenium (total)
Dump :
BH10 Zinc
West of Content Waste Rock Dump
BH11
West of Content Waste Rock Dump
BH12
West of Content Waste Rock Dump at
lease boundary
GBMB1
Slaughteryard Creek
GBMB3
Slaughteryard Creek
GBMB6
Slaughteryard Creek
SY1
Slaughteryard Creek

The sampling method for groundwaters will comply with the latest edition of the Environmental
Protection Agency’s Water Quality Sampling Manual in accordance with EA Condition F1-2. As
required by EA Condition F1-6(a) monitoring will be performed by a person or body possessing
appropriate experience and qualifications to perform the required measurements.

In accordance with EA Condition F4-4 annual groundwater reports analysing the groundwater

chemistry and hydrogeological status of all groundwater bores and groundwater conditions will be
prepared by November each year.

Reled
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7 REHABILITATION MONITORING

A monitoring program will be implemented to assess the performance of rehabilitation at the Project.
In accordance with EA Conditions C3-1 and C3-2, rehabilitation monitoring will be conducted on at
least a yearly basis by a person nominated by Barrick possessing appropriate qualifications and
experience in the field of rehabilitation management.

The monitoring program described below is based on the existing monitoring program currently being
used at the Project. Section 7.1 describes the monitoring program, Section 7.2 discusses data
analysis and assessment, and Section 7.3 outlines rehabilitation objectives and criteria.

7.1 MONITORING PROGRAM

711 Location of Monitoring Transects

Rehabilitation monitoring will be conducted at 12 vegetation transect sites (Figure 2). Each of the
transect sites is 50 metres long. Four transect sites have been established on the Golden Butterfly
waste rock dump, four transect sites have been established on the Content waste rock dump, and four
transect sites will be established on areas of general disturbance (Figure 2).

In addition, three transect sites have been established as analogue sites. These analogue transect
sites are located to the south of ML 5248 between the Golden Butterfly and Content waste rock
dumps (Figure 2).

7.1.2 Monitoring Parameters
Vegetation

The following vegetation parameters will be monitored at each of the transect sites:
e tree density;
¢ free height;
e ftree species composition;
¢ pasture biomass;
e pasture cover;
e pasture species composition;
e weed abundance; and
e dry matter production.

In addition to the above, a photographic record will be taken of each transect. The health and
resilience of the vegetation cover at the Project will be determined by the performance of the
vegetation parameters identified above.

Soils

Soil samples will be taken to a depth of ten centimetres at five metre intervals along the transect
sites. Large debris and stone will be exfracted from the soil samples before they are sent to a
commercial laboratory for analysis for the following parameters:

e pH (1:5 s0il:H20);

e EC(1:5 s0il:H20);

e nitrate;

e extractable-phosphorus;

e organic carbon;

e total nitrogen and total carbon;

e cation exchange capacity (CEC);

e exchangeable cations (calcium, magnesium, potassium, sodium and aluminium); and
o« DTPA-extractable copper, zinc, iron and manganese.

Barrick 5 Rehapbilitation Monitoring Program
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7.2 DATA ANALYSIS AND ASSESSMENT

The rehabilitation monitoring results obtained from annual monitoring will be reviewed by a person
possessing appropriate qualifications and experience in the field of rehabilitation management to
track rehabilitation progress against the analogue sites and the rehabilitation objectives and criteria
discussed in Section 7.3.

The monitoring programs outlined in this RMP will allow sufficient spatial and temporal replication to
enable scientifically justifiable conclusions to be established.

7.3 REHABILITATION OBJECTIVES AND CRITERIA

7.31 Rehabilitation Objectives

The rehabilitation objectives for the Project are prescribed in Condition C1-1 of the EA in Schedule C
— Table 1 which is reproduced in Table 5. This condition requires ML 5248 (except for the open pits)
to be rehabilitated to a post-mine landuse of low intensity grazing/disturbed native habitat. Condition
C1- 1 of the EA also requires ML 5248 (except for the open pits) to be rehabilitated to a land
classification of Class VI or better (DME, 1995).

The open pits are required to be rehabilitated to a post-mine landuse of “non-beneficial land use” and
to a land classification of Class VIII (DME, 1995) by Condition C1-1 of the EA.

Table 5: Schedule C — Table 1 of the EA MIN10401906

Rehabilitation Objectives

Landform Surface Post-mine Land Description Land Classification Analogue Site
(refer Schedule | Area (ha) Identification
H-Map 1)

Golden 1.6 Non-beneficial land use Class VIl

Butterfly Sites to be

North Pit rehabilitated to a
Golden 5.1 Non-beneficial land use Class VI standard
Butterfly Pit nominated in the
Lady 1.7 Non-beneficial land use Class VIII rehabilitation
Isabella Pit ggﬂirge 410
Content Pit 24 Non-beneficial land use Class VI ST RSB
Content 6.3 L.1.G disturbed native habitat Class VI or better | Condition C2-1
Dump based on _
Golden 15.2 L.1.G/ disturbed native habitat Class Vi or better | 2nalogue sites.
Butterfly

Dump

Content 2.0 L.I.G% disturbed native habitat Class VI or better

Hardstand

Golden 0.5 L.I1.G%/ disturbed native habitat Class VI or better

Butterfly

Hardstand

Sediment 1.5 L.1.G% disturbed native habitat Class VI or better

Dams

Roads/ 3.5 L.1.G% disturbed native habitat Class VI or better

Tracks

1 Technical guidelines for the Environmental Management of Exploration and Mining in Queensland (DME), 1996.
2L.1.G. (Low Intensity Grazing) defined by criteria listed in Land Use Acceptance Criteria
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7.3.2 Rehabilitation Criteria

The Post Mine Landuse Plan (PMLP) (Appendix A of the Plan of Operations [Barrick, 2008a]) has
been prepared in accordance with Condition C2-1 of the EA. As required by EA Condition C2-2, the
PMLP includes the following:

(g) proposed revegetation criteria including:
(i) species diversity, abundance and composition;
(i) projective cover;
(i) dry matter production; and
(iv) stocking rates to ensure self sustaining vegetation is maintained.

(h) measurable completion criteria for each rehabilitation indicator that enables determination of rehabilitation
success for each disturbance type.

In accordance with Condition C3-3 of the EA (Section 1) the verification of rehabilitation success will
be determined by the comparison with the measurable completion criteria documented in Section 8 of
the PMLP (Appendix A of the Plan of Operations [Barrick, 2008a]).

8 EROSION AND FINAL COVER SYSTEM MONITORING
8.1 EROSION MONITORING

Erosion monitoring at the Project will consist of conducting an annual qualitative assessment at each
of the vegetation monitoring transects listed in Section 7.1.1. In general accordance with the
Technical Guidelines for the Environmental Management of Exploration and Mining in Queensiland
(DME, 1995) this will include:

e field traverses to observe incidence of erosion;

e recording details of any incidence of erosion (e.g. rills and sheeting); and

e maintaining a photographic record for comparison.

In addition to the above, the following parameters will be monitored as part of the rehabilitation
monitoring program at the vegetation monitoring transects to provide an indication of the potential for
erosion at the Project:

e tree density;

e pasture biomass;

e pasture cover; and

e pasture species composition.

8.2 FINAL COVER SYSTEM MONITORING

The final cover system of the Content waste rock dump and the Golden Butterfly waste rock dump
consists of a clay capping layer, a rock fill surface protection layer and topsoil layer, except for the
western batter of the Content waste rock dump.

The performance of the final cover system at the Project is monitored indirectly via erosion,
vegetation and water monitoring. These maonitoring parameters provide an indirect indication of the
integrity of the final cover system. Erosion and vegetation cover monitoring on the waste rock dumps
will be monitored at the sites listed in Section 7.1.1 utilising the parameters identified in Section 8.1
for erosion monitoring and in Section 7.1.2 for vegetation cover monitoring.

Potential failure of the final cover system would possibly result in impacts on surface water and
groundwater quality and vegetation cover performance. Accordingly, the integrity and effectiveness of
the final cover systems at the Project are monitored indirectly via surface water, groundwater,
vegetation and erosion monitoring (Sections 4, 6, 7 and 8).

Reles
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9 REVIEW

EA Condition A2-4 is of additional relevance to this RMP and is provided below:

(A2-4) Any management or monitoring plans, systems or programs required to be developed and
implemented by a condition of this environmental authority must be reviewed for
effectiveness in minimising the likelihood of environmental harm as often as necessary but at
least every two years and amended promptly if required.

In accordance with Condition A2-4 of the EA this RMP will be reviewed for effectiveness at least
every two years and amended promptly when required.

10 REFERENCES

Barrick Gold of Australia (2008) Croydon Gold Mine Project — Environmental Management Plan.
Barrick Gold of Australia (2008a) Croydon Gold Mine — Plan of Operations.

Department of Minerals and Energy (1995) Technical Guidelines for the Environmental Management
of Exploration and Mining in Queensland, Queensland Government.
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Croydon Gold Mine

1 INTRODUCTION

The Croydon Gold Mine (the Project) is located to the immediate west of the Croydon township, 560
kilometres (km) west of Cairns, Queensland (QLD) (Figure 1). The Project was formerly a large low-
grade gold mine and has since been closed and decommissioned. Activities at the Project include
maintenance, monitoring and reclamation works (as required).

Mining Lease (ML) 5248 was granted on 4 August 1988 to Goldfields Kalgoorlie Limited. ML 5248 was
later transferred to Aurion Gold Limited, before the company was acquired by Placer Dome Australia
in November 2003, which was then acquired by Barrick Gold of Australia (Barrick) in 2005. Barrick
holds Environmental Authority No. MIN100401906 (EA) for the Project.

This Grazing Management Plan (GMP) has been prepared in accordance with EA Condition C2-2:

C2-2 The Post Mine Land Use Plan must be included in the Plan of Operations and updated with each
subsequent Plan of Operations, describing how the rehabilitation objectives in Schedule C — Table 1 will
be achieved. The Post Mine Land Use Plan must include:

(o) grazing management plan.

In accordance with EA Condition C2-2 this GMP will be included in the Croydon Gold Mine Plan of
Operations.

The remainder of this GMP is structured as follows:

Section 2:  Provides a background of the existing grazing practices and current vegetation cover at
the Project.

Section 3:  Identifies the objectives of this GMP.

Section 4:  Provides details of how grazing will be managed at the Project.
Section 5: Qutlines how grazing will be monitored at the Project.

Section 6: Describes the consultation process for this GMP.

Section 7:  Describes the review process for this GMP.

Section 8: Lists the references cited in this GMP.

Barrick 1 Grazing Management Plan
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2 BACKGROUND
Existing Grazing Practices

Since the Project was decommissioned/closed and final rehabilitation works were completed in
1996/1997 the eastern section of ML 5248 (i.e. area between the Golden Butterfly waste rock dump,
Golden Butterfly Pit and Golden Butterfly North Pit) has been used by the Croydon Shire Council as a
paddock for holding and grazing domesticated stock during the dry season (Figure 2). This eastern
section of ML 5248 was previously a section of the Croydon Town Common which has traditionally
been used for grazing of domesticated stock.

The western section of ML 5248 (i.e. area surrounding the Content waste rock dump, Content Pit and
Lady Isabella Pit) is not currently fenced and domesticated stock graze this western section and
surrounding areas (Figure 2).

Current Vegetative Cover

During the rehabilitation works conducted in 1996/1997 the rehabilitated areas at the Project were
seeded with pasture species and trees and fertilised to stimulate growth (Landline Consulting, 2007).
Fertilisation of the rehabilitated areas was repeated in 2004. As the Project experiences summer
dominant rainfall, the productivity of native and improved pastures, coincides with the wet season
(DNRW, 2008a). As a result higher levels of vegetation cover occur during the wet season and to a
lesser extent during the dry.

The Golden Butterfly waste rock dump displays good potential for adequate and diverse plant
communities (Barrick, 2011). However, illegal grazing is significantly impacting the landform in terms
of vegetative cover and limiting the ability of the monitoring program to produce data to demonstrate
achievement of success criteria. Despite this situation, the fact that the waste rock dump is a target
for illegal grazing demonstrates substantial vegetative cover.

3 OBJECTIVES

The grazing management objectives on ML 5248 are to control grazing by implementing appropriate
management measures that will:

e result in minimal impact on revegetation;

e encourage the development of a vigorous pasture and litter layer;

e enable the development of a tree layer that will be self-sustaining and resistant to fire;
e reduce the potential for competitive advantage of weed growth; and

e assist with fire control.

Barrick 3 Grazing Management Plan
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& MANAGEMENT OF GRAZING

Inappropriate stocking rates and overgrazing has the potential to inhibit rehabilitation performance at
the Project. Pasture species seed during the late wet season therefore the impact of grazing is
reduced if domesticated stock graze during the dry season only. However, excessive grazing in dry
years can impact the survival of perennial pasture species, decreasing vegetative cover and exposing
the surface soil to erosion and the introduction of weeds.

Stocking Rates

Ideal stocking rates match stock numbers to the available feed each year. It is considered that most
native pastures will remain in good condition when no more than 30% of the summer growth is eaten
(DNRW, 2008b). Groundcover yields during the mid dry season at the Project average approximately
30 to 50 kilograms per hectare (kg/ha) under current grazed conditions.

Low intensity grazing on the eastern section of ML 5248 (Figure 2) will assist with reducing fire
hazards. Managing fuel loads through grazing assists with reducing the potential spread and intensity
of any bushfires on ML 5248.

41 EASTERN SECTION OF ML 5248

The following grazing management measures will be implemented on the eastern section of ML 5248
(Figure 2):
e Low intensity grazing of domesticated stock will be conducted during the dry season.

e Supplementary feeding of domesticated stock will be provided by the owner of the
domesticated stock during the dry season.

o Domesticated stock will be removed when vegetation monitoring indicates the vegetation
cover cannot sustain further grazing without impacting on the revegetation performance
(Section 5).

e Domesticated stock will be excluded during the wet season.
e Secure fencing will be maintained.

4.2 WESTERN SECTION OF ML 5248

Domesticated stock will be excluded from the western section of ML 5248 throughout the year (Figure
2). Secure fencing of the western section will be maintained.

Barrick 5 Grazing Management Plan
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5 MONITORING

As described in Section 4 domesticated stock will be removed from ML 5248 during excessively dry
periods. The following vegetation parameters from the Rehabilitation Monitoring Program (RMP)
(Section 7.1.2 of the RMP) will be monitored at the beginning of the dry season at the vegetation
monitoring sites V1 to V3 and V11 to V14 (Figure 2) to assess the capacity of the vegetation cover to
carry domesticated stock:

e pasture cover;
e pasture biomass; and
e pasture species composition.

To minimise the potential detrimental effects on the revegetation performance by overgrazing,
domesticated stock will be excluded from the eastern section of ML 5248 if vegetation monitoring
indicates:

e insufficient pasture cover and pasture biomass for the quantity of domesticated stock on the
eastern section of ML 5248 as determined by visual observation of pasture cover and dry
matter production monitoring (Section 7.1.2 of the RMP);

e incidence of erosion; and
e occurrence of weeds.

The Rehabilitation Monitoring Program is provided as Attachment A of Appendix A of the Plan of
Operations (Barrick, 2008).

6 CONSULTATION

Contact with the Croydon Shire Council will be maintained throughout the year so:
e the eastern section of ML 5248 is not overgrazed (Sections 4 and 5); and

e that domesticated stock are excluded from the western section of ML 5248.

Reled
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7 REVIEW

EA Condition A2-4 is of additional relevance to this RMP and is provided below:

(A2-4)  Any management or monitoring plans, systems or programs required to be developed and
implemented by a condition of this environmental authority must be reviewed for
effectiveness in minimising the likelihood of environmental harm as often as necessary but at

least every two years and amended promptly if required.

In accordance with Condition A2-4 of the EA this GMP will be reviewed for effectiveness at least
every two years and amended promptly when required.

8 REFERENCES

Barrick Gold of Australia (2008) Croydon Gold Mine — Plan of Operations.

Barrick Gold of Australia (2011) Croydon Mine — 2010 Revegetation Efforts Monitoring, Evaluation
and Recommendations, November 2011.

Department of Natural Resources and Water (2008a) Guide to the factors influencing carrying
capacities of Queensland’s rangelands, Fact Sheet L 80, Queensland Government.

Department of Natural Resources and Water (2008b) Managing for drought in grazing lands, Fact
Sheet L 90, Queensland Government.

Landline Consulting (2007) Croydon ML 5248 Monitoring Report 2006. Report prepared for Barrick
Gold of Australia, April 2007.
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1 Introduction

The Croydon Gold Mine (the CGM) is located to the immediate west of the Croydon township,
560 kilometres (km) west of Cairns, Queensland (Figure 1). The CGM was formerly a low-grade gold
mine and has since been closed and decommissioned. Activities at the CGM include maintenance,
monitoring, investigations and reclamation works (as required).

Mining Lease (ML) 5248 was granted on 4 August 1988 to Goldfields Kalgoorlie Limited. ML 5248
was later transferred to Aurion Gold Limited, before the company was acquired by Placer Dome
Australia in November 2003, which was then acquired by Barrick Australia Pacific Limited (Barrick) in
2005. Barrick holds Environmental Authority (EA) No. MIN100401906 for the CGM.

1.1 Background
General

Extensive gold mining at the CGM commenced in the late 1880s for approximately 30 years, before
recommencing in 1987. Operational mining ceased in 1990 and the CGM was decommissioned by
late 1993 (Barrick, 2008). Reclamation performance was audited in 1996/1997 and significant
additional reclamation works were subsequently undertaken (Barrick, 2008).

The mining-related landforms on ML 5248 comprise of waste rock dumps, open pits and infrastructure
areas (i.e. abandonment bunds, hardstand areas, water management structures and roads/tracks)
surrounding the open pits and waste rock dumps. Specifically they include (Figure 2):

@ Golden Butterfly Pit;

e  Golden Butterfly North Pit;

e  Golden Butterfly waste rock dump;

e Content Pit;

° Content waste rock dump;

° Lady Isabella Pit;

e abandonment bunds across the access ramps of the four open pits;

e hardstand areas adjacent to the Content and Golden Butterfly waste rock dumps;

o water diversion bunds and sediment dams adjacent to the Content and Golden Butterfly waste
rock dumps; and

e _ roads and tracks.
Background to Content Pit Surface Water Outflow

The 2008 and 2009 annual rainfall totals (i.e. 978 millimetres [mm] and 1,262 mm, respectively)
recorded at the nearest Commonwealth Bureau of Metecrology (BOM) station (Croydon Township -
station 029012) were above the average annual rainfall recorded over the past 123 years (i.e.
748.4 mm) (BOM, 2012). The 2010/2011 wet season in the Croydon area was characterised by
extraordinary rainfall totals. In recognition of the diminishing storage capacity within the Content Pit,
Barrick was granted approval by the Department of Environment and Heritage Protection (DEHP) on
23 September 2010 to undertake short-term remediation works involving the transfer of water from the

Content Pit to the Golden Butterfly Pit to ;ncrease the storage capacity of the Content Pit.
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As a result of the works, the water level within the Content Pit was decreased by approximately four
metres during November and December 2010 (with a subsequent increase of one meter in the Golden
Butterfly Pit).

Since completion of the water transfer works in December 2010 and subsequent to the extraordinary
wet season rainfall during the 2010/2011 wet season, monitoring of the pit lake water levels on
23 February 2011 indicated that the storage capacity within the Content Pit had again diminished. In
recognition of the diminished storage capacity within the Content Pit since the water transfer works,
DEHP was notified on 24 March 2011 of the following points:

e Barrick had completed the approved short-term remediation works to minimise the potential risk
of the Content Pit over-topping during the 2010/2011 wet season. The works included
transferring water from the Content Pit to the Golden Butterfly Pit.

e Since completion of the works, Barrick has continued undertaking regular monitoring of the pit
lake water levels as a component of the additional hydrogeological investigations required in
accordance with the EA.

e Observations of the pit lake water levels on 23 February 2011 following the heavy rainfall
conditions in Northern Queensland indicated that the remaining freeboard of the Content and
Lady Isabella Pits was approximately 1.5 m and 3 m respectively.

e  Given the remaining freeboard of these pits, it was considered that should further heavy rainfall
be experienced, there is potential for the Content Pit and Lady Isabella Pit to spill during this wet
season.

e  Water quality monitoring (conducted on 23 February 2011) of the Content and Lady Isabella Pits
indicated pH results of 4.59 and 4.10 respectively and electrical conductivity (EC) results of
810 microSiemens per centimetre (uS/cm) and 530 pS/cm respectively.

e Access to the site to recommence water transfer works was restricted due to the recent heavy
rainfall conditions. As a result, Barrick was unable to access the site to undertake similar
short-term works to minimise the potential spill risk from the Content Pit.

e  Notwithstanding the above, Barrick:
- continued to undertake regular monitoring of the pit lake water levels and water quality; and
- continued hydrogeological investigations in accordance with the EA.

Due to inaccessibility of the site during the 2010/2011 wet season, Barrick retained the services of a
local resident to visually monitor the site, in particular the pit lake levels. Barrick was informed by the
local resident on the 29™ March 2011 that the Content Pit was full and surface water outflows from the
pit were observed due to the recent heavy rainfall conditions. A Barrick representative visited the site
on the 30" March 2011 and confirmed the surface water outflows from the Content Pit and notified the
DEHP by telephone as required by EA Conditions A4-1 and A4-2 and began monitoring and sampling
as per EA Condition F1-3.

No surface water outflows were recorded from any of the other open pits at the CGM, viz Lady
Isabella, Golden Butterfly and Golden Butterfly North open pits during the 2010/2011 wet season.
Surface water outflows from the Content Pit ceased on 2 May 2011. Observations also showed that
no flow was occurring at the Mine Drainage site or at site DSDi as of 13 April 2011.

Formal written advice regarding the Content Pit surface water outflow was submitted to the DEHP on
14 April 2011. Further follow-up written advice including surface water quality monitoring results
undertaken as a result of the Content Pit surface water outflows and results from the April 2011
macroinvertebrate survey report was submitted to the DEHP on 1 August 2011.
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As described in Barrick’s follow-up written advice submitted to the DEHP on 1 August 2011, based on
the results of the surface water quality monitoring undertaken on-site and at receiving water sites
located downstream of the surface water outflows from the Content Pit, Barrick immediately
commenced an investigation into the potential for environmental harm as a result of the Content Pit
outflow.

The investigation included analysing the results of water quality, stream sediment quality and aquatic
habitat condition monitoring undertaken and assessing the potential impacts to surface waters, stream
sediment and the aquatic habitat of Belmore Creek and its relevant tributaries in the vicinity of the
CGM as a result of the Content Pit surface water outflow. A summary of the conclusions of the surface
water quality, stream sediment quality and aquatic habitat condition assessments is provided below
(Barrick, 2011).

Surface Water

Based on the surface water quality assessment conducted in accordance with the ANZECC and
ARMCANZ (2000) risk-based decision framework, it is considered the Content Pit surface water
outflow posed a low risk to the existing slightly to moderately disturbed condition of Belmore Creek
and its relevant tributaries in the vicinity of the CGM, given the following:

e  no receiving water contaminant limits were exceeded at any of the downstream monitoring sites;
e three of the four toxicity test species showed nil to little effect from the Content Pit surface water;

e based on the toxicity test results and macroinvertebrate survey results, it is considered that
dilution of the Content Pit water had occurred so that there was no impact on macroinvertebrate
communities by the time flows reached site BCDS1 in Belmore Creek.

Stream Sediment

Based on the stream sediment quality assessment conducted in accordance with the ANZECC and
ARMCANZ (2000) risk-based decision framework, it is considered the Content Pit surface water
outflow posed a low risk to the existing slightly to moderately disturbed condition of Belmore Creek
and its relevant tributaries in the vicinity of the CGM, given the following:

e a comparison of the stream sediment monitoring results from April 2011 and the sediment
speciation test results from August 2011 indicate that the quality of the Belmore Creek
downstream sediments, and the sediments at site DSDi, are comparable with the quality of
Belmore Creek upstream sediments;

e that the upstream results were in fact higher than downstream resulis.

These results indicate that an alternative source of the parameters measured is present upstream in
Belmore Creek.

Aquatic Habitat Condition

Based on the aquatic habitat assessment conducted in accordance with the ANZECC and ARMCANZ
(2000) risk-based decision framework, it is considered the Content Pit surface water outflow posed a
low risk to the existing slightly to moderately disturbed condition of Belmore Creek and its relevant
tributaries in the vicinity of the CGM, given the following:

e no impact was observed to macroinvertebrate communities or aquatic habitat condition in Belmore
Creek;

e although a minor localised impact was observed to macroinvertebrates within the tributary of
Belmore Creek approximately 800 m upstream (i.e. at site DSDi) of where tributary flows enter
Belmore Creek, the quality of macroinvertebrate habitat at site DSDi was recorded as poor by
FRC Environmental and the macroinvertebrate community diversity and value at site DSDi is
expected to be limited. Accordingly, the localised impact at site DSDi is one which is limited to a
site of low aquatic habitat value.
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1.2 Long-Term Mitigation Strategy

“The [Content Pit] outflow event is not considered to have had a significant effect on the existing
slightly to moderately disturbed condition of Belmore Creek and its relevant tributaries in the vicinity of
the CGM and the risk posed to the ecosystem of Belmore Creek and its relevant tributaries as a result
of the Content Pit water outflow is considered low” (Barrick, 2011). Nevertheless, since the relevant
Environmental Authority for Croydon does not permit release of “contaminants” appropriate actions
should be instigated to either eliminate future discharges and or further ameliorate possible off-site
environmental effects.

All possible surface water inflows have already been diverted from the Croydon pit lakes (other than
direct rainfall interception) and groundwater inflows appear to be the major factor in pit lake recharge.
In lieu of viable further earthworks responses, the relatively benign nature of water quality within the pit
lakes provided the option for in-pit treatment of the pit lake waters, so that in the event of a possible
discharge the effect on the receiving environment would be minimal. The proposed water treatment
strategy involving dosing the Content Pit and Lady Isabella Pit Lakes with limestone was presented to
the DEHP during a meeting held on the 8™ November 2012. Upon gaining DEHP approval, the pit
lakes were dosed with limestone during late November 2012 raising the pH to above 7 as of the 8"
December 2012.

1.3 Purpose of this Report

Clause F1-1 of the Croydon Environmental Authority states “Contaminants must not be released
directly or indirectly to any waters”. Therefore, despite the fact that limestone dosing of the Content Pit
Lake has brought this water to within stock watering guidelines, any future discharge of water from the
pit lake would require a repeat of the above discussed investigation in accordance with the ANZEEC
(2000) methodology and the various reporting requirements as per the Croydon Environmental
Authority.

This report presents information to assist the determination of appropriate discharge criteria to amend
the Croydon Environmental Authority to provide for discharges from the Content Pit and Lady Isabella
Pit Lakes during flow conditions in the receiving water body Belmore Creek.
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2 Water quality data from 2011 discharge event

Water quality data collected from various sites within the Croydon lease and at possible downstream
impact locations including Belmore Creek during the 2011 discharge from the Content Pit, provides
useful information to determine appropriate criteria to amend the EA to enable discharges during high
flow conditions in the receiving water body Belmore Creek.

As reported in the formal notification of the incident (Barrick, 2011a), an initial series of samples were
taken between 30 March 2011 and 1 April 2011 subsequent to the recorded surface water outflows
from the Content Pit from various sites (see Figure 3) for the full range of parameters specified in
Schedule F Tables 2 and 3 of the EA. In accordance with EA Condition F1-3 weekly sampling was
continued from the various sample sites selected to monitor the potential impact of the outflow from
Content Pit until the discharge ceased. All analytical laboratory results from these various samples
received from ALS Laboratory Services and are reproduced in Table 2.

Analytical Results and Interpretation

The indication from the initial field meter readings was that the recorded surface water outflows from
the Content Pit are diluted from flows of rain/surface water. Further, there was no significant difference
between the upstream and downstream Belmore Creek sample sites. These hypotheses are
supported by the laboratory analytical results from the samples taken between 30 March 2011 and 2
May 2011 (see Table 2). The data for pH, electrical conductivity and sulphate concentration from
Table 2 are plotted against sample site and date in Figure 4. Sample sites in Figure 4 are plotted
approximately in order starting with the Content Pit discharge moving successively further downstream
(see Figure 3 for sample site locations). Similarly, analytical data for the various metals stipulated in
the EA Schedule F Table 2 are plotted in Figure 5.

It is clearly evident in Figure 4 that flows of rain/surface water successively dilute the discharge from
Content Pit as the flow progressed to the SW5 and then the Mine Drainage sample location. The
observed electrical conductivity and sulphate concentration being decreased by more than
approximately 50%.

Sample site SW6 is located at a large stock water dam which was physically verified as being isolated
from any possible inputs from the Content Pit discharge. Overflow from the stock water dam at S\W6
mixes downstream with the drainage line which carries the discharge from the Content Pit, and the
result of this mixing is monitored by the sample site “conf’. This mixing at sample site “conf”’ results in
pH, electrical conductivity and sulphate concentration at comparable levels to that observed at both
the upstream sample locations on Belmore Creek. Further, the observed pH, electrical conductivity
and sulphate concentration gives no evidence of a downstream influence in Belmore Creek due to the
discharge from the Content Pit. Similar observations and conclusions can be drawn in terms of metal
concentrations as depicted by Figure 5.

Figure 8 presents daily rainfall data from the Queensland Bureau of Meteorology Croydon Station for
2011. The last significant daily rainfall was 53.2mm on the 30" March 2011 and 12.4 mm recorded on
the 1% April 2011 with no other rainfall being observed for April or May 2011. This rainfall data
supports the inference that surface water outflows from the Content Pit are diluted from flows of
rain/surface water. Figure 4 shows for both sulphate and electrical conductivity an increasing trend at
sample site SW5 from the 30"™ March 2011 whereas Content Pit water recorded relatively constant
values for these two parameters. The cessation of rainfall at the end of March 2011 would have
resulted in deceasing surface flows of intercepted rain water reporting over time to the drainage lines
that confluence with the discharge from the Content Pit. This combined flow being measured at
sample site SW5. This decreasing flow of intercepted rain water over time results in less dilution of
the pit discharge flow with the resultant observed increasing trend in sulphate and electrical
conductivity at sample site SW5.
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The analytical data for samples from the Content Pit collected during the 30" March 2011 to 2™ May
2011 show that the discharged water had a relatively constant concentration of constituents (see
Figure 4 and Figure 5). For example, electrical conductivity recorded an average of 772 pS/cm (range
737 — 789 pS/cm, n=9). Since the discharged water from Content Pit is the only input to the SW5
sample site other than surface flow from intercepted rain water as previously argued, it would be
expected that concentrations of constituents at sample site SW5 would trend toward a maximum
concentration as recorded at Content Pit. Since observed concentrations of metals, sulphate and
electrical conductivity at SW5 exceeded the concentrations recorded at Content Pit after
approximately the 7" April 2011, this shows that evapoconcentration is a significant contributor to
- resultant water quality at SW5 after this time.

Physical observation showed there was no flow from the Content Pit at the “Mine Drainage” sample
site or flow from the “Conf’ sample site to Belmore Creek as from the 13" April 2011. The discharge
flow rate from the Content Pit was estimated using the “velocity area” method (see Table 3 and Figure
6) which by the 13" April 2011 had decreased to approximately 3 L/s. Therefore, the approximately 3
L/s discharge rate was being assimilated by infiltration and or evaporation prior to reaching the “Mine
Drainage” sample site.

The elevated pH of 6.88 at the “Mine Drainage” site recorded on the 13" April 2011 compared to prior
results for pH at this site (average 5.15, range 4.9 — 5.56, n=6) also indicates that un-contaminated
flow from SW6 predominated input at the “Conf’ sample site during this time (which back flowed along
the channel connecting the “Conf” site to the “Mine Drainage” site). Coincident to the elevated pH on
the 13™ April 2011 at the “Mine Drainage” site, sulphate concentration and electrical conductivity
decreased to values compared to that observed for SW6. Again, this confirms that un-contaminated
flow from SW6 dominated input to the “Conf” site at the time. Flow from SW6 during the earlier period
in the monitoring record (see Figure 4) diluted input from the “Mine Drainage” site by approximately
50% as by the observed decrease in electrical conductivity and sulphate concentration.

The resultant flow from the “Conf” site had concentrations of constituents with comparable levels to
that observed upstream of the confluence with Belmore Creek. Analytical results obtained from the
upstream and downstream sites of the confluence of the drainage from the “Conf” site on Belmore
Creek show no significant difference.

The analytical results for the various metals conform to the prior interpretation of successively greater
serial dilution as the flow from the Content Pit moved down stream and the effect of
evapoconcentration at SW5. However, there appears another source of copper, zinc and aluminium at
SW5 as these metals have higher concentrations than that observed from samples taken from the
Content Pit. There were no other obvious input streams to SW5 however there are a number of
historical gold mining workings in close vicinity. A tentative explanation is that the material from which
the dam at SW5 is constructed contains elevated concentrations of metals.

The clayey material (potentially dispersive clayey material) from which both SW5 and SW6 dams are
constructed also likely explains the elevated aluminium concentrations observed. Samples are field
filtered using 0.45um disc filters to provide “filterable” metals which are operationally equated with the
soluble fraction (as required by the EA). However, colloids containing aluminium also pass the 0.45um
filter which after acid digestion in the laboratory report to the “soluble” metal analysis. Therefore, the
reported aluminium concentrations are not likely solely the “soluble” concentration but have a
contribution from the colloidal fraction.

Indicator for Receiving Stream Flow Criterion

During the period of the discharge of the Content Pit in 2011 environmental monitoring performed
showed no discernible impact on Belmore Creek (see Section Error! Reference source not found.).
Therefore, observed water quality results would provide an indication of the dilution levels required by
using pit water quality compared to downstream sites. Suitable indicators would optimally be
exclusively present in the pit lake water and behave conservatively upon mixing. The concentration of
a conservative constituent is not significantly affected by chemical or biological reactions, responding
as a simple ratio of concentrations upon mixing with another solution.
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Sulfate is present at elevated concentrations in Content Pit Lake water due to oxidation of sulfidic
materials (mean 306 mg/l, range 300-316 mg/l, n=9; Table 2). Whereas, Belmore Creek upstream of
the discharge input point (site “Belmore u/s” in Table 2) has a low sulfate concentration (mean 4.2
mg/l, range 2-8 mg/l, n=9; Table 2). Sulfate is a stable, oxidized form of sulfur (in oxygenated surface
waters such as Belmore Creek) and is readily soluble in water with the exception of lead, barium and
strontium which are not present in Belmore Creek and or Content Pit Lake water (Chapman, 1992,
p86). Therefore, sulfate can be considered to be a conservative constituent within Belmore Creek
surface waters and used to provide an indication of dilution factors that occurred during the 2011
Content Pit discharge.

Belmore Creek downstream of the discharge input point (site “Belmore d/s” in Table 2) had an
observed sulfate concentration of mean 4.3 mg/l, range 2-8 mg/l, n=9; Table 2). This shows both that
the Content Pit discharge did not appreciably affect the Belmore Creek sulfate concentration and that
a minimum dilution in the order of 100 times was achieved.

3 Toxicity Testing of Content Pit Lake Water

In accordance with the ANZECC and ARMCANZ (2000) Simplified decision tree for assessing
toxicants in ambient waters, Barrick initiated a biological effects assessment (i.e. toxicity testing) of
water samples from the Content Pit to investigate the potential risk to receiving waters (Barrick, 2011).

The following five fresh water aquatic toxicity tests were conducted for samples of Content Pit water:
1. 48 hour acute (immobilisation) test using the freshwater cladoceran Ceriodaphnia dubia.

2. Partial life-cycle test using the freshwater cladoceran Ceriodaphnia dubia.

3. 48 hour acute toxicity test using the freshwater chironomid Chironomus tepperi.

4. 96 hour acute toxicity test with the freshwater shrimp Marcobrachium australiense.

5. 7 day growth inhibition test using a freshwater aquatic duckweed Lemna diasperma.

Interpretation of the Content Pit toxicity test results has been undertaken by Associate Professor Barry
Noller of the University of Queensland (Barrick, 2011). In summary, three of the four species showed
nil to little response to the pit water. The freshwater cladoceran Ceriodaphnia dubia was the most
sensitive of the test species to the Content Pit water.

Professor Noller indicated that in accordance with ANZECC and ARMCANZ (2000) guidelines, the
safe dilution of Content Pit water so that there would be no observed effect would be 100 times the
NOEC (i.e. no observed effect concentration) value for the most sensitive test species (i.e. 3.1%). No
acute or chronic effects would likely occur at this dilution.

4 Flow Regime of Belmore Creek

Figure 9 presents a photograph of Belmore Creek at the sample site “Belmore d/s” during March 2011.
This shows that Belmore Creek during wet season peak flows is in the order of 100m wide with an
average depth of greater than 2 meters.

Lake Belmore, the freshwater supply for Croydon, was constructed upstream of the lease area during
the mid 1990’s and perhaps construction literature for this project provides stream gauging data.
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5 Conclusion

“The [Content Pit] outflow event [which occurred in 2011] is not considered to have had a significant
effect on the existing slightly to moderately disturbed condition of Belmore Creek and its relevant
tributaries in the vicinity of the CGM and the risk posed to the ecosystem of Belmore Creek and its
relevant tributaries as a result of the Content Pit water outflow is considered low” (Barrick, 2011). This
is due in part to the relatively benign nature of the Content Pit water quality and the large dilutions
achieved within the receiving water bodies.

Nevertheless, since the relevant Environmental Authority for Croydon does not permit release of
“contaminants” appropriate actions should be instigated to either eliminate future discharges and or
further ameliorate possible off-site environmental effects. All possible surface water inflows have
already been diverted from the Croydon pit lakes (other than direct rainfall interception) and
groundwater inflows appear to be the major factor in pit lake recharge. In lieu of viable further
earthworks responses, the existing relatively benign nature of water quality within the pit lakes enabled
the option for in-pit treatment of the pit lake waters with limestone to raise the pH to within stock
watering guidelines. Therefore, in the event of a possible future discharge from the Content Pit the
effect on the receiving environment would be minimal.

Clause F1-1 of the Croydon Environmental Authority states “Contaminants must not be released
directly or indirectly to any waters”. Therefore, despite the fact that limestone dosing of the Content Pit
Lake has brought this water to within stock watering guidelines, any future discharge of water from the
pit lake would still trigger environmental sampling and an investigation in accordance with the
ANZEEC (2000) methodology as per the existing Croydon Environmental Authority.

This report presents information to support the determination of appropriate discharge criteria to
amend the Croydon Environmental Authority to provide for discharges from the Content Pit and Lady
Isabella Pit Lakes during flow conditions in the receiving water body Belmore Creek.
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APPENDIX 1

SURFACE WATER QUALITY MONITORING RESULTS AND FIGURES
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Table 1: Summary of Surface Water Quality Data from 30" March to 2™ May 2011

Site Category pH EC F S04 Turbidity Al As B Cd Cr Co Cu Hg Ni Se Zn
(US/em) | (mgl/L) (mg/L) (NTU) (mg/L) | (mg/L) | (mg/L) [ (mglL) (mg/L) | (mg/L) | (mg/L) | (mg/l) [ (mg/L) | (mg/L) | (mg/L)
Belmore Creek EA Upstream Sites
Maximum 7.19 153 0.2 47 40 1.53 0.013 0.05 0.0001 0.002 0.001 0.002 [ 0.0001 0.003 0.01 0.005
Minimum 6.63 25 0.1 1 20 0.25 0.002 0.05 0.0001 0.001 0.001 0.001 | 0.0001 0.001 0.01 0.005
SW7 Average 6.92 83.43 0.14 17.29 29.10 0.87 0.01 0.05 0.001 0.001 0.001 0.001 0.001 0.001 0.01 0.01
Median 6.93 102 0.1 20 25.1 0.85 0.004 0.05 0.0001 0.001 0.001 0.002 | 0.0001 | 0.002 0.01 0.005
No. of samples 7. 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
Maximum 6.99 40 0.1 1 120 4.82 0.002 0.05 0.0001 0.002 0.001 0.002 | 0.0001 0.002 0.01 0.005
Minimum 6.8 32 0.1 83.2 213 0.002 0.05 0.0001 0.001 0.001 0.001 0.0001 0.001 0.01 0.005
SwWe Average 6.90 36.00 0.10 1.00 101.6 3.48 0.001 0.05 0.001 0.001 0.001 0.001 0.001 0.001 0.01 0.01
Median 6.895 36 0.1 1 101.6 3.46 0.002 0.05 0.0001 | 0.0015 | 0.001 | 0.0015 | 0.0001 | 0.0015 0.01 0.005
No. of samples 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Additional Belmore Creek Upstream Site
Maximum 7.21 65 0.2 29.7 1.28 0.016 0.05 0.0001 0.003 0.001 0.002 | 0.0001 | 0.002 0.01 0.007
Minimum 6.73 33 0.1 9.7 0.04 0.004 0.05 0.0001 0.001 0.001 0.001 | 0.0001 [ 0.001 0.01 0.005
gf;r;‘}frj,s Average 697 | 4144 | 0.11 4.22 22.39 062 | 001 | 005 | 000 | 000 | 000 | 000 | 000 [ 000 | 001 | 0.01
Median 6.95 39 0.1 4 25 0.56 0.008 0.05 0.0001 0.001 0.001 0.001 | 0.0001 [ 0.001 0.01 0.005
No. of samples 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Trigger Level' 6-75 250 0.3 56 26 1.42 0.013 0.05 0.0002 0.01 0.0014 | 0.003 | 0.0006 | 0.011 0.011 0.008
Contaminant Limit® 5-9 5,970 o 2 1,000 NA 5 0.5 G 0.01 1 1 1 0.002 1 0.02 20
Receiving Water Trigger Levels — EA Schedule F Table 2.
Receiving Water Contaminant Limits — EA Schedule F Table 3.
NA — Not Applicable.
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Table 1 (Continued): Summary of Surface Water Quality Data from 30" March to 2™ May 2011

Site and § Se
CacatEn Sample pH EC F S04 Turbidity Al As B Cd Cr Co Cu Hg Ni (mg/L) Zn
(uSfem) | (mg/L) (mg/L) (NTU) (mg/L) | (mg/L) | (mg/L) | (mg/l) | (mg/L) [ (mg/L) | (mg/L) | (mg/L) | (mg/L) (mg/L)
Number : (total)
Additional Belmore Creek Upstream Sites
Belmore BCUS1 7.16 31 0.1 1 24 0.76 0.002 0.05 0.0001 | 0.001 0.001 0.001 | 0.0001 | 0.001 0.01 0.005
Creek (Sample 1)
Upstream
BCUS1 7.02 39 0.1 4 26 0.64 0.008 0.05 0.0001 | 0.001 0.001 0.001 | 0.0001 | 0.001 0.01 0.005
(Sample 2)
BCUS1 6.94 39 0.1 4 25 0.56 0.008 0.05 0.0001 | 0.003 0.001 0.001 | 0.0001 | 0.001 0.01 0.005
(Sample 3)
BCUS1 6.94 39 0.1 3 25 0.52 0.008 0.05 0.0001 | 0.001 0.001 0.001 | 0.0001 | 0.001 0.01 0.005
(Sample 4)
BCUS2 7.05 34 0.2 1 23 0.54 0.008 0.05 0.0001 | 0.001 0.001 0.001 | 0.0001 | 0.001 0.01 0.007
BCUS3 7.14 37 0.1 3 24 0.25 0.008 0.05 0.0001 | 0.001 0.001 0.001 | 0.0001 | 0.001 0.01 0.005
Trigger Level' 6-7.5 250 0.3 56 26 1.42 0.013 0.05 0.0002 0.01 0.0014 | 0.003 | 0.0006 | 0.011 0.011 0.008
Contaminant Limit® 5-9 5,970 2 1,000 NA 5 0.5 5 0.01 1 1 1 0.002 1 0.02 20
! Receiving Water Trigger Levels — EA Schedule F Table 2.
2 Receiving Water Contaminant Limits — EA Schedule F Table 3.
NA — Not Applicable.
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Table 1 (Continued): Summary of Surface Water Quality Data from 30" March to 2™ May 2011

LR EC F | 50, | Turbidity | Al | As B cd | e | G | cu Hg Ni se | 2zn
(uSfom) | (mgit) | (mgi) | (NTU) | (mgi) | (mgi) | (mgy | (mgi) | (mgi) | (mgit) | (mgi) | (mglty | (mgiy | (mgny | (mgn)
On-Site Waters !
Maximum | 42 | 789 | 15 | 316 90 162 | 0009 | 005 |00025| 0002 | 0.112 | 0.062 | 00001 | 0103 | 001 | 0279
Minimum | 391 | 737 | 11 | 300 0.8 131 | 0004 | 005 |00021 | 0001 | 009 | 0.056 | 00001 | 0.087 | 001 | 0229
Content pit LAverage | 408 | 772 | 13 | 307 12.6 145 | 0006 | 005 |00023| 0.001 | 0100 | 0.059 | 00001 | 0.096 | 0.01 | 0.254
Median | 441 | 781. | 13 | 304 3 138 | 0006 | 005 |00022 | 0001 | 0.101 | 0.059 | 00001 | 0097 | 001 | 0259
No. of 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
samples
Maximum | 438 | 1130 | 25 | 49f 11 149 | 0004 | 005 | 00244 | 0002 | 0234 | 0.593 | 00001 | 022 | 001 | 0959
Minimum | 3.75 | 428 1 160 0.8 39 | 0003 | 005 |00091 | 0001 | 0089 | 0.195 | 0.0001 | 0082 | 001 | 0.385
_— Average | 393 | 734 | 166 | 305 344 | 845 {00037 | 005 | 00158 | 0.0012 | 0153 | 0.387 | 00001 | 0.447 | 0.01 | 0.642
Median 39 | 7857 | 17 | 311 2 8.89 | 0004 | 005 | 00156 | 0001 | 016 | 0.386 | 0.0001 | 0.452 | 001 | 0.662
No. of 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
samples
EA Contaminant Limi® | 490 | 5970 | 2 | 1000 | G20 5 0.5 5 | 001 | 1 1 1 0.002 1 002 | 20

? On-site Water Contaminant Limit as defined in Schedule F-Table 8 of the EA.
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Table 1 (Continued): Summary of Surface Water Quality Data from 30" March to 2™ May 2011

Site Category pH EC F S04 Turbidity Al As B Cd Cr Co Cu Hg Ni Se Zn
@Sfem) | (mg/) | (mglL) | (NTU) | (mg/L) | (mgiL) | (mg/l) | (mg/l) | (mgit) | (mgll) | (mg/) | (mg/) | (mg) | (mai) | (mgiL)
Surface Water Outflow Pathway Sites
Maximum 6.88 354 0.8 130 110 1.74 | 0.003 | 005 | 0.0032 | 0.001 | 0.071 | 0.035 | 0.0001 | 0047 | 001 | 0.158
Minimum 4.9 71 0.3 17 1 037 | 0002 | 0.05 | 00001 | 0001 | 0.001 | 0008 | 00001 | 0.003 | 001 | 0.005
Mine Average 5.40 237 0.57 84 19.8 090 | 00024 | 0.05 | 00024 | 0001 | 0.0444 | 00263 | 0.0001 | 0033 | 001 | 0.118
Drainage | pregian 5.17 236 0.6 80 6 071 | 0.002 | 0.05 | 0.0028 | 0001 | 0041 | 0029 | 00001 | 0036 | 001 | 0.142
No. of 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
samples
Maximum 6.83 185 0.4 64 110 242 | 0004 | 005 | 0.0007 | 0002 | 0018 | 0.02 0.0001 | 0.013 | 001 | 0037
Minimum 6.2 60 0.1 13 44.2 028 | 0001 | 005 | 0.0001 | 0001 | 0.001 | 0004 | 00001 | 0002 | 001 | 0.005
o Average 6.58 1036 | 026 30 74.21 154 | 000 | 005 0.00 000 | 001 0.01 0.00 001 | 001 | 0.02
Median 6.64 86 025 | 215 75 1.66 | 0002 | 005 | 000055 | 0001 | 0.008 | 0008 | 0.0001 | 0.008 | 001 | 0.025
No. of 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
samples
Maximum 7.27 66 0.2 8 35 | 21 | 0019 | 005 | 0.0003 | 0002 | 0002 | 0004 | 00001 | 0.003 | 001 | 0011
Minimum 6.58 32 0.1 2 8.9 008 | 0.004 | 005 | 0.0001 | 0001 | 0001 | 0001 | 00001 | 0.001 | 0.01 | 0.005
Belmore | Average 693 | 4244 | 012 | 433 22.36 071 | 001 | 0.05 0.00 0.00 | 0.00 0.00 0.00 000 | 001 | 0.01
Creek DS | predian 6.97 39 0.1 4 223 045 | 0,006 | 005 | 0.0001 | 0.001 | 0.001 | 0001 | 00001 | 0001 | 001 | 0005
No. of 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
samples
Trigger Level® 6-75 | 250 0.3 56 26 1.42 | 0013 | 005 | 00002 | 001 | 00014 | 0003 | 0.0006 | 0.011 | 0.011 | 0.008
Contaminant Limit® 5-9 | 5,970 2 1,000 NA 5 0.5 5 0.01 1 1 1 0.002 1 0.02 20

¢ Receiving Water Trigger Levels — EA Schedule F Table 2.

8 Receiving Water Contaminant Limits - EA Schedule F Table 3.

NA — Not Applicable.
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Table 1 (Continued): Summary of Surface Water Quality Data from 30™ March to g May 2011

cogign | B " EC F SO, | Turbidit | Al As B cd cr Co Cu Hg Ni Se Zn
Numg i p (uS/em) | (mg/L) | (malL) y (NTU) (mg/L) | (mg/L) | (mg/il) (mg/L) | (mg/L) | (mg/L) | (mg/L) (mg/L) | (mg/l) | (mg/L) | (mg/L)
Additional Belmore Creek Downstream Sites
Belmore BCDS1 6.97 38 0.1 3 28 0.14 0.006 0.05 0.0001 0.001 0.001 0.001 0.0001 0.001 0.01 0.005
Creek (Sample 1)
Downstrea
" BCDS1 6.94 40 0.2 4 23 0.45 0.006 0.05 0.0001 0.001 0.001 0.001 0.0001 0.001 0.01 0.005
(Sample 2)
BCDS1 6.98 39 0.1 3 23 0.19 0.0086 0.05 0.0001 0.001 0.001 0.001 0.0001 | 0.001 0.01 0.005
(Sample 3)
BCDS2 7.02 38 0.1 3 25 0.44 0.008 0.05 0.0001 0.001 0.001 0.001 0.0001 0.001 0.01 0.005
BCDS3 7.05 39 0.1 3 23 0.41 0.008 0.05 0.0001 0.001 0.001 0.001 0.0001 0.001 0.01 0.005
BCDS4 7.05 39 0.1 3 23 0.19 0.009 0.05 0.0001 0.001 0.001 0.001 0.0001 | 0.001 0.01 0.005
Trigger Level® 6-7.5 250 0.3 56 26 1.42 0.013 0.05 0.0002 0.01 0.001 0.003 0.0006 | 0.011 0.011 0.008
4
Contaminant Limit’ 5-9 5,970 2 1,000 NA 5 0.5 5 0.01 1 1 1 0.002 1 0.02 20

8 Receiving Water Trigger Levels — EA Schedule F Table 2.

2 Receiving Water Contaminant Limits — EA Schedule F Table 3.

NA — Not Applicable.
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Table 2: Analytical Data for Water Sampling During Content Pit Discharge

) EC Turbidity | $0," As Co Cu Ni Zn Se Total e
Sample Site Sample Date H Al L i Ccd L B L
P P P usS/cm NTU mg/L me/ mg/L me/ meg/L mg/L mg/L meg/L me/ mg/L Hg me/L mg/L Fme/L
Content Pit | 30/03/2011 3.91 782 0.8 300 1.37 0.004 | 00024 | 0095 | 0059 | 0091 | 0.242 | <0.05 <0.01 <0.0001 | 0.002 1.2
Content Pit | 31/03/2011 3.96 740 0.8 303 1.36 0.004 | 0.0022 | 0093 | 0057 | 0089 | 0235 | <0.05 <0.01 <0.0001 | 0.002 T
Content Pit | 1/04/2011 3.98 737 1.2 301 1.38 0.005 | 0.0021 | 0090 | 0056 | 0087 | 0229 | <0.05 <0.01 <0.0001 | 0.002 1.1
Content Pit 5/04/2011 411 781 2.1 304 1.62 0009 | 00023 | 0103 | 0.062 | 0099 | 0266 | <05 <0.01 <0,0001 | <0.001 1.3
Content Pit 6/04/2011 411 778 3.0 304 1.55 0.008 | 0.0023 | 0104 | 0.061 0.1 027 | <0.05 <0.01 <0.0001 | <0.001 1.3
Content Pit 7/04/2011 4,19 783 5.8 309 1.51 0006 | 0.022 | 0104 | 0062 | 0101 | 0261 | gos <0.01 <0.0001 | <0.001 1.5
Content Pit 13/04/2011 4.13 770 90 316 1.34 0.006 | 0.0021 | 0101 | 0057 | 0096 | 0.244 | .oos <0.01 <0.0001 | <0.001 1.4
Content Pit 21/04/2011 4.2 784 4.3 310 1.31 0007 | 00022 | 0112 | 0056 | 0103 | 0259 | «0os5 <0.01 <0.0001 | <0.001 1.4
Content Pit 2/05/2011 4.13 789 4.4 312 1.62 0009 | 00025 | 0101 | 0061 | 0097 | 0279 | <oos <0.01 <0.0001 | 0.002 1.4
7
Dr':iiage 30/03/2011 5.11 236 1.1 75 0.71 0.002 | 00032 | 0041 | 0030 | 0036 | 0.142 | <0.05 <0.01 <0.0001 | 0.001 0.6
i
Dr':;age 31/03/2011 5.19 192 1.0 80 069 | 0002 | 00032 | 0040 | 0029 | 0035 | 0143 | <005 | <001 | <0.0001 | 0.001 0.5
o
Dr':iiage 1/04/2011 5.56 168 5.3 56 0.37 0.002 | 00028 | 0029 | 0.025 0.027 | 0115 | <0.05 <0.01 <0.0001 | 0.001 0.4
Mi )
D::iiage 5/04/2011 5.17 334 7.4 122 1.01 0.003 | 00026 | 0066 | 0034 | 0047 | 0158 | <0.05 <0.01 <0.0001 | 0.001 0.8
i
D::iiage 6/04/2011 4.9 354 7.7 130 1,14 0.003 | 00028 | 0071 | 0035 0.047 | 0152 | <0.05 <0.01 <0,0001 | 0.001 0.8
=
Dr':iiage 7/04/2011 4.97 301 6 108 0.63 0.002 | 00019 | 0063 | 0.023 0.036 | 0111 | <0.05 <0.01 <0.0001 | 0.001 0.6
Mine
Dr:inage 13/04/2011 6.88 71 110 17 1.74 0.003 | 00001 | 0001 | 0.008 | 0003 | 0005 | <0.05 <0.01 <0.0001 | 0.001 0.3
Conf 30/03/2011 6.82 88 44.2 20 2.02 0.002 | 00007 | 0009 | 0020 | 0.009 | 0.028 | <0.05 <0.01 <0.0001 | 0.002 0.2
Conf 31/03/2011 6.74 68 44.9 20 2.42 0.002 | 0.0006 | 0.009 | 0008 | 0009 | 0.029 | <0.05 <0.01 <0.0001 | 0.001 0.2
Conf 1/04/2011 6.83 60 54.6 13 2.24 0.002 | 0.0005 | 0.007 0.007 0.007 | 0.026 | <0.05 <0.01 <0.0001 | 0.002 0.1
Conf 5/04/2011 6.2 185 65 64 0.28 0.001 | 00007 | 0018 | 0.008 | 0013 | 0037 | <0.05 <0.01 <0.0001 | 0.001 0.4
Conf 6/04/2011 6.34 156 90 48 0.99 0.002 | 00006 | 0012 | 0.006 0.01 0024 | <0.05 <0.01 <0.0001 | 0.001 0.4
Conf 7/04/2011 6.54 116 85 32 1.45 0.001 | 00003 | 0.006 | 0.004 | 0.005 001 | <0.05 <0.01 <0.0001 | 0.001 0.3
Conf 13/04/2011 6.78 84 100 23 1.87 0.002 | 00001 | 0001 | 0011 | 0.004 | 0005 | <0.05 <0.01 | <0.0001 | 0.001 0.3
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sampleSite | Sample Date pH “SE/Em T“;:’Tiﬂ“" fﬂogi Al mg/L m‘;jl cd mg/L m‘;‘;L ;EU/L m':i/L r:g"/L B mg/L S;Lc/’tla' Hg mg/L nc]:/L F mg/L
Conf 21/04/2011 6.35 72 110 20 1.04 0.004 | 00001 | 0.001 0.01 0.002 | 0005 | <0.05 | <001 | <0.0001 | 0.001 0.2
SW5 30/03/2011 3.81 428 1 160 4.83 0.003 | 00137 | 0089 | 0278 | 0093 | 0492 | <0.05 | <001 | <0.0001 | 0.001 1.0
SW5 31/03/2011 3.96 565 0.8 239 4.61 0.003 | 00113 | 0106 | 0232 | 0103 | 0478 | <0.05 | <0.01 | <0.0001 | 0.002 1.2
SW5 1/04/2011 3.99 462 1.5 176 3.90 0.003 | 0.0091 | 0.08 | 0195 | 0.082 | 0385 | <0.05 | <0.01 | <0.0001 | 0.002 1.0
SWS 5/04/2011 3.9 730 2 301 9.31 0.004 | 0.0167 | 0.156 | 0425 | 052 | 0692 | <0.05 | <001 | <0.0001 | 0.001 1.7
SW5 6/04/2011 3.89 757 3.9 311 8.46 0.004 | 00156 | 0.16 0.396 | 0.148 | 0.654 | <0.05 | <0.01 | <0.0001 | 0.001 17
SW5 7/04/2011 3.92 778 11 322 8.89 0.004 | 0.0154 | 0164 | 0395 | 0157 | 0.662 | <0.05 | <0.01 | <0.0001 | 0.001 1.7
SW5 13/04/2011 3.79 853 2 363 9.79 0.004 | 0.0164 | 0179 | 0433 | 0177 | 0688 | <0.05 | <001 | <0.0001 | 0.001 2
SW5 21/04/2011 4.38 904 4.9 385 11.4 0.004 | 0.0192 | 0.202 | 0534 019 | 0771 | <005 | <001 | <0.0001 | 0.001 2t
SW5 2/05/2011 3.75 1130 3.7 491 14.9 0.004 | 0.0244 | 0.234 | 0593 022 | 0959 | <005 | <0.01 | <0.0001 | 0.001 2.5
SW7 30/03/2011 6.93 102 37.3 24 1.23 0.004 | <0.0001 | 0001 | 0002 | 0002 | <0005 | <0.05 | <0.01 | <0.0001 | <0.001 0.2
SW7 31/03/2011 6.63 102 35.3 23 1.53 0.004 | <0,0001 | <0.001 | 0.002 | 0002 | <0.005 | <0.05 | <001 | <0.0001 | <0.001 0.2
SW7 1/04/2011 6.77 102 25.1 20 1.23 0.004 | <0.0001 | 0001 | 0001 | 0002 | <0.005 | <0.05 | <0.01 | <0.0001 | 0.002 0.1
SW7 6/04/2011 6.97 153 40 47 0.85 0.002 | <0.0001 | <0.001 | 0.002 | 0003 | 0.005 | 005 0.01 <0.0001 | 0.001 0.2
SW7 13/04/2011 7.19 32 20 1 0.7 0.01 | <0.0001 | <0.001 | 0.002 | 0.003 | 0005 | 0.05 0.01 <0.0001 | 0.001 0.1
SW7 21/04/2011 6.92 25 22 2 0.29 0.011 | <0.0001 | <0.001 | 0.002 | 0003 | 0.005 | 0.5 0.01 <0.0001 | 0.001 0.1
Sw7 2/05/2011 7.06 68 24 4 0.25 0.013 | <0,0001 | <0.001 | <0.001 | <0.001 | 0.005 | 0.05 0.01 <0.0001 | 0.001 0.1
Belmoreu/s | 30/03/2011 6.83 37 22.6 2 1.28 0.005 | <0.0001 | <0.001 | 0.001 | 0.001 | <0.005 | <0.05 <0.01 | <0.0001 | <0.001 <0.1
Belmore u/s | 31/03/2011 6.73 39 27.5 2 1.15 0.004 | <0.0001 | <0.001 | 0.001 | 0001 | <0.005 | <0.05 | <0.01 | <0.0001 | 0.002 <0.1
Belmore u/s 1/04/2011 6.95 40 29,7 4 1.14 0.005 | <0.0001 | 0001 | 0.002 | 0.002 | 0.007 | <0.05 <001 | <0.0001 | <0.001 <01
Beirmiare u/s 5/04/2011 7.02 39 26 4 0.64 0.008 | <0.0001 | <0.001 | <0.001 | <0.001 | 0.005 | <0.05 | <0.01 | <0.0001 | <0.001 0.1
Blinae 6/04/2011 6.94 39 25 4 0.56 0.008 | <0.0001 | <0.001 | <0.001 | <0.001 | 0.005 | <0.05 | <0.01 | <0.0001 | 0.003 0.1

o —_— 7/04/2011 6.94 39 25 3 0.52 0.008 | <0.0001 | <0.001 | <0.001 | <0.001 | 0.005 | <0.05 | <0.01 | <0.0001 | <0.001 0.1
Belmoreu/s | 13/04/2011 7.11 42 21 4 0.16 0.016 | <0,0001 | <0.001 | <0.001 | <0.001 | 0.005 | <005 | <0.01 | <0.0001 | <0.001 0.1
Belmoreu/s | 21/04/2011 7 33 15 7 0.04 0011 | <0.0001 | <0.001 | <0.001 | <0.001 | 0005 | <0.05 | <0.01 | <0.0001 | <0.001 0.2
Balmore u/s 2/05/2011 7.21 65 9.7 8 0.08 0.011 | <0.0001 | <0.001 | <0.001 | <0.001 | 0005 | <0.05 | <0.01 | <0.0001 | 0.002 0.1
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Sample Site Sample Date pH u;c:m Tu::ﬂiw fnc;;zl'- Al mg/L mljl_ Cd mg/L m(;t;l_ mcgu/L m‘:}L nf;ﬂ B mg/L Sinzial Hg mg/L r:;:l_ _ F mg/L
Belmored/s | 30/03/2011 7.05 38 223 2 1.24 0.004 | <0.0001 | <0.001 | 0.004 | 0.001 | 0005 | <0.05 | <0.01 | <0.0001 | 0.001 <0.1
Belmored/s | 31/03/2011 6.58 EF 22,0 2 1.51 0005 | <0.0001 | 0001 | 0002 | 0001 | 0005 | <005 | <001 | <0.0001 | <0.001 <0.1
Belmore d/s 1/04/2011 6.77 50 35,0 7 2,10 0.004 | 00003 | 0002 | 0004 | 0003 | 0011 | <005 | <001 | <0.0001 | 0.002 0.1
BEliare /s 5/04/2011 6.97 38 28 3 0.14 0.006 | <0.0001 | <0.001 | <0.001 | <0.001 | 0.005 | <0.05 | <0.01 | <0.0001 | <0.001 0.1
Belinoreds 6/04/2011 6.94 40 23 4 0.45 0006 | <0.0001 | <0.001 | <0.001 | <0.001 | 0.005 | <0.05 | <0.01 | <0.0001 | <0.001 0.2
Balfnare dfs 7/04/2011 6.98 39 23 3 0.19 0.008 | <0.0001 | <0001 | <0001 | <0.001 | 0.005 | <0.05 | <001 | <0.0001 | <0.001 0.1
Belmored/s | 13/04/2011 7.06 4 21 4 0.53 0019 | <0.0001 | <0.001 | <0.001 | <0.001 | 0.005 | <0.05 | <0.01 | <0.0001 | <0.001 0.2
Belmored/s | 21/04/2011 6.75 32 18 G 0.11 0012 | <0.0001 | <0.001 | <0001 | <0.001 | 0.005 | <0.05 | <001 | <0.0001 | <0.001 0.1
T 2/05/2011 727 66 8.9 8 0.08 0009 | <0.0001 | <0.001 | <0.001 | <0.001 | 0.005 | <0.05 | <0.01 | <0.0001 | <0.001 0.1
SW6 30/03/2011 6.99 40 83.2 <1 4.82 0.002 | <0.0001 | <0.001 | 0.002 | 0.001 | <0.005 | <0.05 | <0.01 | <0.0001 | 0.002 0.1
SWE 5/04/2011 - 6.8 32 120 1 2.13 0,002 | <0.0001 | <0.001 | <0.001 | 0.002 | <0.005 | <0.05 | <0.01 | <0.0001 | 0.001 0.1
Table 3: Content Pit Discharge Estimated Flow Rate
Date time (secs) for 5m width (m) depth (m) flow rate m3/s flow rate L/s

5/04/2011 6:00 17.5 0.75 0.05 0.011 10.7

5/04/2011 18:00 16.5 0.7 0.05 0.011 10.6

6/04/2011 7:00 18 0.7 0.05 0.010 9.7

6/04/2011 18:00 19 0.7 0.05 0.009 9.2

13/04/2011 15:30 25 0.5 0.03 0.003 3.0

21/04/2011 16:00 50 0.4 0.02 0.001 0.8

2/05/2001 No discharge
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Figure 3: Sample Site Locations
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Croydon Gold Mine

1 INTRODUCTION

The Croydon Gold Mine (the CGM) is located to the immediate west of the Croydon township,
560 kilometres (km) west of Cairns, Queensland (QLD) (Figure 1). The CGM was formerly a
low-grade gold mine and has since been closed and decommissioned. Activities at the CGM include
maintenance, monitoring, investigations and reclamation works (as required).

Mining Lease (ML) 5248 was granted on 4 August 1988 to Goldfields Kalgoorlie Limited. ML 5248
was later transferred to-Aurion Gold Limited, before the company was acquired by Placer Dome
Australia in November 2003, which was then acquired by Barrick Australia Pacific Limited (Barrick) in
2005. Barrick holds Environmental Authority (EA) No. MIN100401906 for the CGM.

1.1 BACKGROUND
General

Extensive gold mining at the CGM commenced in the late 1880s for approximately 30 years, before
recommencing in 1987. Operational mining ceased in 1990 and the CGM was decommissioned by
late 1993 (Barrick, 2008). Reclamation performance was audited in 1996/1997 and significant
additional reclamation works were subsequently undertaken (Barrick, 2008).

The mining-related landforms on ML 5248 comprise of waste rock dumps, open pits and infrastructure
areas (i.e. abandonment bunds, hardstand areas, water management structures and roads/tracks)
surrounding the open pits and waste rock dumps. Specifically they include (Figure 2):

o  Golden Butterfly Pit;

e  Golden Butterfly North Pit;

. Golden Butterfly waste rock dump;

o Content Pit;

e  Content waste rock dump;

° Lady Isabella Pit;

e abandonment bunds across the access ramps of the four open pits;

e hardstand areas adjacent to the Content and Golden Butterfly waste rock dumps;

e water diversion bunds and sediment dams adjacent to the Content.and Golden Butterfly waste
rock dumps; and

.= roads and tracks.
Background to Content Pit Surface Water Outflow

The 2008 and 2009 annual rainfall totals (i.e. 978 millimetres [mm] and 1,262 mm, respectively)
recorded at the nearest Commonwealth Bureau of Meteorology (BOM) station (Croydon Township -
station 029012) were above the average annual rainfall recorded over the past 123 years (i.e.
748.4 mm) (BOM, 2011). The 2010/2011 wet season in the Croydon area was characterised by
extraordinary rainfall totals (Section 2.1). In recognition of the diminishing storage capacity within the
Content Pit, Barrick was granted approval by the Department of Environment and Resource
Management (DERM) on 23 September 2010 to undertake short-term remediation works involving the
transfer of water from the Content Pit to the Golden Butterfly Pit to increase the storage capacity of the
Content Pit.

Barrick Australia Pacific Limited 1 Environmental Investigation Rel¢
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As a result of the works, the water level within the Content Pit was decreased by approximately four
metres (m) during November and December 2010 (with a subsequent increase of one meter in the
Golden Butterfly Pit).

Since completion of the water transfer works in December 2010 and subsequent to the extraordinary
wet season rainfall during the 2010/2011 wet season, monitoring of the pit lake water levels on
23 February 2011 indicated that the storage capacity within the Content Pit had again diminished. In
recognition of the diminished storage capacity within the Content Pit since the water transfer works,
DERM was notified by phone on 24 March 2011 of the following points:

e  Barrick had completed the approved short-term remediation works to minimise the potential risk
of the Content Pit over-topping during the 2010/2011 wet season. The works included
transferring water from the Content Pit to the Golden Butterfly Pit.

e Since completion of the works, Barrick has continued undertaking regular monitoring of the pit
lake water levels as a component of the additional hydrogeoclogical investigations required in
accordance with the EA.

o  Observations of the pit lake water levels on 23 February 2011 following the heavy rainfall
conditions in Northern Queensland indicated that the remaining freeboard of the Content and
Lady Isabella Pits was approximately 1.5 m and 3 m respectively.

e  Given the remaining freeboard of these pits, it was considered that should further heavy rainfall
be experienced, there is potential for the Content Pit and Lady Isabella Pit to spill during this wet
season.

e  Water quality monitoring (conducted on 23 February 2011) of the Content and Lady Isabella Pits
indicated pH results of 4.59 and 4.10 respectively and electrical conductivity (EC) results of
810 microSiemens per centimetre (uS/cm) and 530 uS/cm respectively.

»  Access to the site to recommence water transfer works was restricted due to the recent heavy
rainfall conditions. As a result, Barrick was unable to access the site to undertake similar
short-term works to minimise the potential spill risk from the Content Pit.

e  Notwithstanding the above, Barrick:
- continued to undertake regular monitoring of the pit lake water levels and water quality; and
- continued hydrogeological investigations in accordance with the EA.

Due to inaccessibility of the site during the 2010/2011 wet season, Barrick retained the services of a
local resident to visually monitor the site, in particular the pit lake levels. Barrick was informed by the
local resident on the 29" March 2011 that the Content Pit was full and surface water outflows from the
pit were observed due to the recent heavy rainfall conditions. A Barrick representative visited the site
on the 30" March 2011 and confirmed the surface water outflows from the Content Pit and notified the
DERM by telephone as required by EA Conditions A4-1 and A4-2 and began monitoring and sampling
as per EA Condition F1-3.

No surface water outflows were recorded from any of the other open pits at the CGM, viz Lady
Isabella, Golden Butterfly and Golden Butterfly North open pits during the 2010/2011 wet season.
Surface water outflows from the Content Pit ceased on 2 May 2011. Observations also showed that
no flow was occurring at the Mine Drainage site or at site DSDi as of 13 April 2011 (Figure 2).

Formal written advice regarding the Content Pit surface water outflow was submitted to the DERM on
14 April 2011. Further follow-up written advice including surface water quality monitoring results
undertaken as a result of the Content Pit surface water outflows and results from the April 2011
macroinvertebrate survey report was submitted to the DERM on 1 August 2011.

Barrick Australia Pacific Limited 4 Environmental Investigation
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As described in Barrick’s follow-up written advice submitted to the DERM on 1 August 2011, based on
the results of the surface water quality monitoring undertaken on-site and at receiving water sites
located downstream of the surface water outflows from the Content Pit, Barrick immediately
commenced an investigation into the potential for environmental harm as a result of the Content Pit
outflow.

This report presents the resuits of the investigation into the potential for environmental harm as a
result of the Content Pit outflow.

1.2 PURPOSE AND SCOPE OF THIS REPORT

This report investigates the potential risk to the ecosystem of Belmore Creek and its relevant
tributaries in the vicinity of the CGM as a result of the Content Pit outflow. The investigation inciuded
analysing the results of water guality, stream sediment quality and aquatic habitat condition monitoring
undertaken and assessing the potential impacts to surface waters, stream sediment and the aquatic
habitat of Belmore Creek and its relevant fributaries in the vicinity of the CGM as a result of the
Content Pit surface water outflow.

1.3 REPORT STRUCTURE

The remainder of this report is structured as follows:

Section 2: Describes relevant environmental values.

Section 3: Outlines the monitoring programme conducted in response to the surface water
outflow.

Section 4: Presents the results of monitoring undertaken in response to the surface water

outflow and provides an assessment of the potential impacts from the surface
water outflow in accordance with the Australian and New Zealand Environment and
Conservation Council (ANZECC) and Agriculture and Resource Management
Coungil of Australia and New Zealand (ARMCANZ) (2000) risk-based decision

framework.
Section 5: Presents the conclusions of this report.
Section 6: Lists the references cited in this report.

Appendices A and B contain supporting documentation for this report.

Appendix A: Croydon Gold Mine Macroinvertebrate Survey April 2011
Appendix B: Summary Interpretation of Content Pit Water Toxicity Results
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2 RELEVANT ENVIRONMENTAL VALUES

The environmental values relevant to this investigation include surface water, stream sediments and
the aquatic habitat (including macroinvertebrates) of the Belmore Creek and its tributaries in the
vicinity of the CGM.

This section provides a description of the background (i.e. upstream) environment relevant to the
environmental values described above.

241 SURFACE WATER
Local Hydrology

The CGM experiences highly seasonal rainfall with an annual average of 748.4 mm of rainfall
recorded at the nearest Commonwealth Bureau of Meteorology (BOM) station (Croydon Township -
station 029012) over the past 123 years (BOM, 2011).

The highly seasonal nature of rainfall means that local creeks/systems in the vicinity of the CGM,
including Belmore Creek and its fributaries, are ephemeral, similar to other systems in North
Queensland. The north-western section of ML 5248, which includes the Content Pit mining area, lies
within the Belmore Creek catchment (Figure 2).

Surface water runoff in local creeks and drainage lines in ML 5248 ceases soon after storm events
(Barrick, 2008). Gradients are very low on much of ML 5248 which means that sheet flow is the
dominant hydrological process during the wet season (Barrick, 2008).

The Content Pit surface water outflow pathway was confined within a defined channel (which is not a
natural watercourse) up to site DSDi (Figure 2). At this point, the surface water outflow pathway
enters a tributary of Belmore Creek, approximately 800 m upstream of where the tributary enters
Belmore Creek (Figure 2).

2010/2011 Wet Season

The 2010/2011 wet season was characterised by extraordinary rainfall conditions. 2010 was the
wettest year on record over the past 123 years with 1,565.8 mm of rainfall recorded at the Croydon
Township BOM station (BOM, 2011). The 2010 annual rainfall (1,565.8 mm) was more than double
the annual average rainfall over the past 123 years (748.4 mm).

Belmore Creek Upstream Surface Water Quality

Surface water quality monitoring has been conducted at the EA upstream reference monitoring site
SW7 (Figure 2) located on a tributary of Belmore Creek north-east of ML 5248 since 2009. Surface
water quality monitoring results from this site are considered to be representative of the water quality
in Belmore Creek and its tributaries without influence from the CGM.

Surface water quality monitoring has also been undertaken since January 1999 at site SW6 which is
located on another tributary of Belmore Creek at a stock water dam south-west of ML 5248 (Figure 2).
Considering site SW6 is located upstream of the Content Pit surface water outflow pathway (Figure 2),
the water quality at this site was not influenced by the Content Pit surface water outflow and therefore
this site is a relevant upstream monitoring site for the purposes of this report.

Barrick Australia Pacific Limited 6 Environmental Investigation
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The remainder of this section provides an overview of the surface water quality monitoring results
recorded at Belmore Creek upstream reference monitoring site SW7 since January 2009 and at
upstream site SW6 since January 1999.

EA Upstream Reference Monitoring Site SW7 — Summary of Water Quality Monitoring Resuits

Routine water quality monitoring has been conducted at the Belmore Creek EA upstiream reference
monitoring site SW7 (Figure 2) since January 2009. Site SW7 is located on a tributary of Belmore
Creek north-east of ML 5248 (Figure 2).

The pH for the Belmore Creek upstream reference site SW7 has been generally neutral to slightly
acidic (i.e. values ranging from 6.7 to 7.2) since January 2009. EC results have exceeded the EA
receiving water trigger level of 250 uS/cm on two occasions and results have ranged between 25 and
290 pS/em since January 2009.

The sulphate trigger level of 56 milligrams per litre (mg/L) was exceeded on one occasion at site SW7.
Sulphate results have ranged from 1 mg/L to 57 mg/L since January 2009. Turbidity results exceeded
the EA trigger level of 26 NTU on four occasions and results have ranged from 1.5 to 70 NTU since
January 2009. Fluoride exceeded the EA trigger level on one occasion and aluminium, cobalt, copper
and zinc have each recorded several trigger level exceedances since January 2009.

No parameters have exceeded the receiving water contaminant limits defined in Schedule F — Table 3
of the EA since January 2009.

Table 1 presents a summary the surface water quality results recorded at the Belmore Creek
upstream reference site SW7 since January 2009.

Table 1
Summary of Surface Water Quality Results Recorded at Belmore Creek Upstream Site SW7
Since January 2009

Parameter Trigger Level Trig&j;';‘:ﬂ fE;;;Z?::cef Range
pH 6-7.5 0/28 6.58107.2
EC 250 pS/em 2/28 25 to 290 uS/em
Turbidity - 26 NTU 4/24 1.5tc 70 NTU
Sulphate 56 mg/L 1/29 1to 57 mg/L
Aluminium 1.42 mg/L 4/29 0.01 to 1.53 mg/L
Arsenic 0.013 mg/L 0/29 0.001 to 0.013 mg/L
Cadmium 0.0002 mg/L 0/29 0.0001 to 0.0002 mg/L
Cobalt 0.0014 mg/L 8/28 0.001 to 0.005 mg/L
Copper 0.003 mg/L 8/28 0.001 to 0.012 mg/L
Nickel 0.011 mg/L 0/29 0.001 to 0.004 mg/L
Zinc 0.008 mg/L 5/29 0.005 to 0.025 mg/L
Boron 0.370 mg/L 0/29 0.003 to 0.05 mg/L
Selenium 0.011 mg/L 0/29 0.003 to 0.1 mg/L
Mercury 0.0006 mg/L 0/29 0.0001 to 0.0003 mg/L
Chromium 0.01 mg/L 0/29 0.001 t0 0.01 mg/L
Fluoride 0.3 mg/L 1/29 0.1 10 0.34 mg/L
Trigger levels calculated in accordance with Schedule F- Table 2 of the EA.
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Belmore Creek Upstream Monitoring Site SW6 — Summary of Water Quality Monitoring Results

Routine water quality monitoring has been conducted at monitoring site SW6 (Figure 2) since
January 1999. Site SW6 is located on a stock dam on a separate tributary of Belmore Creek
(south-west of ML 5248) compared with EA upstream reference site SW7 (Figure 2).

The pH results at site SW6 have varied between slightly acidic to slightly alkaline (i.e. with values
ranging from 5.3 to 9) since January 1999. EC results have exceeded the EA receiving water trigger
level of 250 pS/em on four occasions. Generally, however, EC has been low relative to the EA
receiving water trigger level.

No sulphate concentrations have exceeded the relevant Belmore Creek sulphate trigger level of
56 mg/L since January 2009 with results ranging between 1 mg/L and 43 mg/L. Turbidity results have
exceeded the EA trigger level of 26 NTU on each sampling occasion since January 1999. Cadmium,
cobalt, copper, nickel, zinc and fluoride results have recorded several exceedances of the relevant EA
trigger levels defined in Schedule F — Table 2 of the EA.

Aluminium results have consistently exceeded the EA trigger level of 1.42 mg/L since January 1999
and aluminium was the only parameter to exceed the EA contaminant limit of 5 mg/L on
27 March 2006.

Table 2 provides a summary of the surface water quality results recorded at site SW6 since January
1999. As described earlier in this section, for the purposes of this report, site SW6 is an upstream
monitoring site, given it is located upstream of the Content Pit surface water outflow pathway
(Figure 2).

Table 2
Summary of Surface Water Quality Results Recorded at Belmore Creek Upstream Site SW6
Since January 1999

Parameter Trigger Level’ Trigger Level Exceedance/ Range
Number of Samples
pH 6-7.5 30/78 53109
EC 250 pS/cm 4/78 24 to 480 pS/cm
Turbidity 26 NTU 20/20 72.4 to 310 NTU
Sulphate 56 mg/L 0/78 11043 mg/L
Aluminium 1.42 mg/L 36/55 0.025 to 27 mg/L
Arsenic 0.013 mg/L 0/78 0.001 to 0.011 mg/L
Cadmium 0.0002 mg/L 6/78 0.00001 to 0.0014 mg/L
Cobalt 0.0014 mg/L ) 32/49 0.001 to 0.025 mg/L
Copper 0.003 mg/L 69/78 0.001 to 0.158 mg/L
Nickel 0.011 mg/L 40/78 0.001 to 0.025 mg/L
Zinc 0.008 mg/L 64/78 0.0025 to 0.073 mg/L
Boron 0.370 mg/L 0/26 0.002 to 55 mg/L
Selenium 0.011 mg/L 0/28 0.003 to 0.1 mg/L.
Mercury 0.0006 mg/L 0/26 0.0001 to 0.0002 mg/L
Chromium 0.01 mg/L 0/26 0.001 to 0.01 mg/L
Fluoride 0.3 mg/L ' 5/28 0.1 to 0.59 mg/L

Trigger levels calculated in accordance with Schedule F- Table 2 of the EA.
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Content Pit — Summary of Water Quality Monitoring Results

Routine water quality monitoring has been conducted at the Content Pit (Figure 2) since
February 1994.

The pH resuits recorded at the Content Pit have been acidic with values ranging between 2.81 and 4.3
with pH results gradually improving over time. EC results have been well below the EA contaminant
limit of 5,970 uS/cm defined in Schedule F — Table 8 of the EA. Sulphate levels have not exceeded
the EA contaminant limit of 1,000 mg/L since February 1994 and sulphate levels have consistently
improved over time. Metal concentrations have been low in comparison with the contaminant limits
defined in Schedule F — Table 8 of the EA with the exception of aluminium, cadmium and copper.
However, aluminium has not exceeded the contaminant limit of 5 mg/L since October 2008, cadmium
has not exceeded the contaminant limit of 0.01 mg/L since January 2001 and copper has not
exceeded the contaminant limit of 1 mg/L since January 1995. Fluoride results have only exceeded
the contaminant limit of 2 mg/L on two occasions.

Results for all other parameters have remained relatively stable and have not deteriorated since
monitoring commenced. :

Table 3 provides a summary of the surface water quality results recorded at the Content Pit since
February 1994.

Table 3
Summary of Content Pit Surface Water Quality Results (1994 — 2011)
Parameter EA Contaminant Limit' Number of Contaminant Limit Range
Exceedances/Number of Samples
pH 4-8 48/57 2.81t04.3
EC 5,870 pS/em 0/47 737 to 1,900 pS/cm
Turbidity 4,000 TDS 0/16 0.2t0 87 TDS
Sulphate 1,000 mg/L 0/56 300 to 1,000 mg/L
Aluminium 5 mg/L 6/26 1.31t0 7 mg/L
Arsenic 0.5 mg/L 0/56 0.0025 to 0.23 mg/L
Cadmium 0.01 mg/L 23/57 0.0021 to 0.045 mg/L
Cobalt 1 mg/L 0/24 0.09 to 0.29 mg/L
Copper 1 mg/L 4/57 0.056 to 1.85 mg/L
Nickel 1 mg/L 0/54 0.087 to 0.58 mg/L
Zinc 20 mg/L 0/57 0.229 to 2.52 mg/L
Boron 5 mg/L 0116 0.044 to 0.06 mg/L
Selenium 0.02 mg/L 0/16 0.003 to 0.01 mg/L
Mercury 0.002 mg/L 0/16 0.0001 to 0.0002 mg/L
Chromium 1 mg/L 0/16 0.001 to 0.01 mg/L
Fluoride 2 mg/L 217 1.1t0 2.6 mg/L

Contaminant limits as defined in Schedule F- Table 8 of the EA.

Although the above provides context to the historical water quality results recorded at the Content Pit,
this water quality summary is not representative of the Content Pit water quality recorded during the
surface water outflow between 30 March and 2 May 2011. The water quality results recorded at the
Content Pit during the surface water outflow event are provided in Section 4.
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2.2 STREAM SEDIMENT
Belmore Creek Upstream Stream Sediment Quality

Stream sediment monitoring was conducted at the EA upstream reference monitoring site SW7
(Figure 2) located on a tributary of Belmore Creek north-east of ML 5248 during April 2011. Stream
sediment monitoring results from this site are considered to be representative of the sediment quality
in Belmore Creek and its tributaries without influence from the CGM.

Stream sediment monitoring was also undertaken at site SW6 which is located on a stock water dam
on another tributary of Belmore Creek south-west of ML 5248 during April 2011 (Figure 2).
Considering site SW6 is located upstream of the Caontent Pit surface water outflow pathway (Figure 2),
the sediment quality at this site was not influenced by the Content Pit surface water outflow and
therefore this site is a relevant upstream monitoring site for the purposes of this report.

As described in Section 2.1, the presence of an historic tailings deposit located on the banks of
Belmore Creek north-west of the CGM near where the Gulf Development Road crosses Belmore
Creek (Figure 2) could potentially have influenced the stream sediments of Belmore Creek over time in
the vicinity of the CGM.

The remainder of this section provides an overview of the stream sediment monitoring resulis
recorded at Belmore Creek upstream reference monitoring sites SW7 and SW6 during April 2011.

Belmore Creek EA Upstream Monitoring Sites SW7 and SW6 — Summary of Stream Sediment
Monitoring Results

Results from stream sediment monitoring at the Belmore Creek EA upstream reference monitoring
sites SW7 and SW6 during April 2011 indicated no exceedances of the ANZECC & ARMCANZ (2000)
Interim Sediment Quality Guidelines (ISQG) low values (i.e. the EA stream sediment trigger level
values defined in Schedule C — Table 7 of the EA). Elevated aluminium concentrations were recorded
at both upstream sites. These naturally elevated aluminium concentrations are considered due to the
natural colloidal fraction (i.e. aluminium in an unavailable form). '

2.3 AQUATIC HABITAT CONDITION

No baseline macroinvertebrate surveys or aquatic habitat studies have been conducted in Belmore
Creek in the vicinity of the CGM prior to 2011. FRC Environmental conducted an investigation into the
potential impact of the outflow in April 2011. A detailed description of the results of the
macroinvertebrate survey is provided Section 4.3.

Considering the lack of baseline macroinvertebrate or aquatic habitat information for Belmere Creek in
the vicinity of the CGM, relevant information of the macroinvertebrates and aquatic habitat recorded at
upstream sites in Belmore Creek has been used from FRC Environmental’s (2011) Croydon Gold
Mine Macroinvertebrate Survey April 2011 as control sites against which the downstream sites were
compared. FRC Environmental's (2011) report included a description of the aquatic habitat and
macroinvertebrates at sites located in Belmore Creek upstream of the CGM (i.e. sites BCUS1, BCUS2
and BCUS3) and at the Belmore Creek EA upstream monitoring sites SW7 and SW6. A summary of
the aquatic habitat and macroinvertebrates recorded at these upstream sites from FRC
Environmental’s (2011) report is provided below.
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Belmore Creek Upstream Aquatic Habitat

FRC Environmental (2011) identified that the aquatic habitat at the Belmore Creek upstream sites
BCUS1, BCUS2 and BCUS3 was in good condition with cobble, pebble and gravel substrates suitable
for macroinvertebrates and native vegetation comprising much of the riparian zone. However, sites
SW7 and SW6 (located in tributaries of Belmore Creek) recorded the least suitable macroinvertebrate
habitat, as the substrates were dominated by fine sand and silt (ibid.). Both sites had poor riparian
vegetation and had low in-stream habitat diversity (ibid.).

FRC Environmental (2011) also observed evidence of catile access at upstream sites BCUS1,
BCUS2, BCUS3 and SW6, which was reported to likely affect macroinvertebrate communities.

Belmore Creek Upstream Aquatic Macroinvertebrates

Total taxonomic richness and PET richness was reported to be generally low at all upstream sites, and
was typically higher in the edge and riffle habitats than in bed habitats (FRC Environmental, 2011).
No riffle habitat was present at upstream sites SW7, BCUS1 or at site SW6 (FRC Environmental,
2011).

SIGNAL 2 scores are based on the sensitivity of each macroinvertebrate community to pollution or
habitat degradation (FRC Environmental, 2011). A low number means the macroinvertebrate is
tolerant of a range of environmental conditions including common forms of water pollution
(e.g. suspended sediments and nutrient enrichment) (FRC Environmental, 2011). The lowest SIGNAL
2 scores for the edge habitat were recorded at the upstream sites SW7 and BCUS3 (FRC
Environmental, 2011). The lowest SIGNAL 2 score for the bed habitat was recorded at the upstream
site SW7 (FRC Environmental, 2011). The highest SIGNAL 2 score for each habitat was recorded &t
upstream site BCUS2 (FRC Environmental, 2011).

A comparison of the macroinvertebrate survey results between the Belmore Creek upstream sites and

sites located downstream of the Content Pit surface water outflow pathway is provided in Section 4.3
and Appendix A.
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3 ADDITIONAL MONITORING PROGRAMME CONDUCTED IN RESPONSE TO
CONTENT PIT SURFACE WATER OUTFLOW

Barrick initiated an additional monitoring programme on 30 March 2011 in response to the surface
water outflow from the Content Pit. The approximate direction of the surface water outflow is
presented in Figure 2. The additional monitoring programme included surface water and stream
sediment monitoring at additional monitoring sites within Belmore Creek upstream and downstream of
the CGM (including sites along the surface water outflow pathway). As described in the follow-up
written advice provided to the DERM on 1 August 2011, a macroinvertebrate survey was also
undertaken by FRC Environmental at relevant sites upstream and downstream of the CGM. A
summary of the additional monitoring programme undertaken is provided in Table 4 below.

Table 4

Summary of Additional Monitoring Programme

Monitoring
Component

Location

Site'

Site Description

Surface Water

On-site
Waters

Content Pit

Sample taken from point where surface water flowed from the
Content Pit.

SW5

Sediment dam near the south-west corner of ML 5248 boundary.
Sample taken from point where surface water flowed from the dam.

Surface Water
Outflow
Pathway

Mine Drainage

The defined channel draining the surface water outflow from the
Content Pit. Other surrounding surface water also flowed to this
drainage channel.

Surface Water and
Stream Sediment

Upstream
within a
tributary of
Belmore
Creek

DSDi

Downstream of where the channel draining the Content Pit surface
water outflow enters a tributary of Belmore Creek (approximately
800 m upstream of where the tributary enters Belmore Creek).

SW7

Upstream EA reference monitoring site located on a tributary of
Belmore Creek north-east of ML 5248.

SWs6

EA monitoring site located at a stock water dam on a tributary of
Belmore Creek south-west of ML 5248. Site located upstream of
surface water outflow pathway.

Belmore
Creek
Upstream

BCUS1

Located in Belmore Creek approximately 2.4 km upstream of where
the Content Pit surface water outflow pathway enters Belmore Creek
(i.e. at site BCDS1).

BCUS2

Located in Belmore Creek approximately 1.85 km upstream of where
the Content Pit surface water outflow pathway enters Belmore Creek
(i.e. at site BCDS1).

BCUS3

Located in Belmaore Creek approximately 800 m upstream of where
the Content Pit surface water outflow pathway enters Belmore Creek
(i.e. at site BCDS1).

Belmore Creek
U/s

Located in Belmore Creek immediately upstream of where the
Content Pit surface water outflow pathway enters Belmore Creek.

Belmore
Creek
Downstream

BCDS1

Located in Belmore Creek immediately downstream of where the
Content Pit surface water outflow pathway enters Belmore Creek.

Belmore Creek
DIS

Located in Belmore Creek approximately 50 m downstream of where
the Content Pit surface water outflow pathway enters Belmore Creek
(i.e. at site BSDS1).

BCDS2

Located in Belmore Creek approximately 450 m downstream of
where the Content Pit surface water outflow pathway enters Belmore
Creek (i.e. at site BSDS1).

BCDS3

Located in Belmore Creek approximately 1 km downstream of where
the Content Pit surface water outflow pathway enters Belmore Creek
(i.e. at site BSDS1).

BCDS4

Located in Belmore Creek approximately 1.8 km downstream of
where the Content Pit surface water outflow pathway enters Belmore
Creek (i.e. at site BSDS1).

T

Refer to Figure 2.

Relg

Barrick Australia Pacific Limited

19-181

12 Environmental Investigation

File D

Page 175 of 390



Croydon Gold Mine

Table 4 (Continued)
Summary of Additional Monitoring Programme

Monitoring Location Site’ Site Description
Component

Macroinvertebrate Upstream SW7, SW6, As above.
Survey BCUS1, BCUS2
and BCUS3

Downstream DSDi, BCDS1, As above.
BCDS2, BCDS3
and BCDS4

Refer to Figure 2.

The results from the additional monitoring programme undertaken in response io the Conient Pit
surface water outflow are provided in Section 4. An analysis of the results and an assessment of the
potential impact to the relevant environmental values (Section 2) from the Content Pit surface water
outflow is provided in Section 4.

Macroinvertebrate Survey

In response to the Content Pit surface water outflow, Barrick immediately commissioned FRC
Environmental to conduct a macroinvertebrate survey in Belmore Creek and its relevant tributaries to
characterise the macroinvertebrate communities and aquatic habitat at sites located upstream and
downstream of the CGM. A total of ten sites were surveyed in Belmore Creek and its tributaries
between 4 and 6 April 2011. Comparative sites (or upsiream sites) were chosen to represent the
range of aquatic habitats in the area and to match potentially impacted sites, in terms of water body
type, stream order and environmental conditions.

The results of the macroinvertebrate survey, including a comparison of the upstream and downstream
macroinvertebrate communities and aquatic habitat conditions and an assessment of the impact to
macroinvertebrate communities as a result of the Content Pit surface water outflow, are summarised in
Section 4.3.
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4 RESULTS OF MONITORING PROGRAMME AND ASSESSMENT OF POTENTIAL
IMPACTS

This section provides an analysis of the resuits of the monitoring programme (Section 3) and an
assessment of the potential impacts to the relevant environmental values (Section 2) of Belmore
Creek and its tributaries in the vicinity of the CGM as a result of the Content Pit surface water outflow.
The assessments in this section have been conducted in accordance with the ANZECC and
ARMCANZ (2000) risk-based decision framework to investigate the potential risk to the ecosystem of
Belmore Creek and its tributaries in the vicinity of the CGM as a result of the Content Pit surface water
outflow.

41 SURFACE WATER
Surface Water Quality Results

The surface water quality results from the monitoring programme undertaken between 30 March and
2 May 2011 in response to the Content Pit surface water outflows have been compared against the
receiving water trigger levels and receiving water or on-site water contaminant limits defined in
Schedule F of the EA. A summary of the trigger level and contaminant limit exceedances recorded at
the surface water monitoring sites described in Section 3 is provided in Table 5.

Table 5
Comparison of Surface Water Quality Results Against
Relevant EA Trigger Levels and Contaminant Limits

Location Site' EA Trigger Level Exceedance® EA Contaminant Limit
Exceedance’
Belmere Creek SW7 Aluminium, Turbidity No Exceedance
Upstream SW8 Aluminium, Turbidity No Exceedance
BCUS1 No Exceedance No Exceedance
BCUS2 No Exceedance No Exceedance
BCUS3 No Exceedance No Exéeedance
Beimore Creek U/S Arsenic, Turbidity No Exceedance
On-site Waters Content Pit Not Applicable pH
SW5 Not Applicable pH, Aluminium, Cadmium

and Fluoride

Surface Water Outflow
Pathway

Mine Drainage

Aluminium, Cadmium, Cobalt,
Copper, EC, Fluoride, Nickel, pH,
Sulphate, Turbidity and Zinc

No Exceedance

DSDi

Aluminium, Cadmium, Cobalt,
Copper, Fluoride, Nickel,
Sulphate, Turbidity and Zinc

No Exceedance

Belmore Creek

Downstream Cobalt, Copper, Turbidity and Zinc
BCDS1 Turbidity* No exceedance
BCDS2 No exceedance No exceedance
BCDS3 No exceedance No exceedance
BCDS4 No exceedance No exceedance

Belmore Creek D/S

Aluminium, Arsenic, Cadmium,

No Exceedance

Refer to Figure 2.

B oW oM o

Trigger levels as defined in Schedule F- Table 2 of the EA.
Contaminant limits as defined Schedule F- Table 3 of the EA for receiving waters and Schedule F — Table 8 of the EA for on-site waters.

Turbidity trigger level exceedance only recorded in one of three samples taken at site BCDS1.

A summary of the surface water quality data from the monitoring programme undertaken between
30 March and 2 May 2011 is provided in Attachment 1.
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Surface Water Quality Resuits Analysis

Laboratory analysis of the water quality samples was undertaken for each sample collected at the
surface water monitoring sites described in Section 3. The surface water results (Attachment 1)
represent the filtered results, except where indicated (i.e. for Selenium). A comparison of the surface
water monitoring results against the relevant EA on-site water contaminant limits and EA receiving
water trigger level and contaminant limits is provided in Table 5.

The remainder of this section provides an analysis of the surface water quality results downstream of
the Content Pit surface water outflow point and in accordance with ANZECC and ARMCANZ (2000)
risk-based decision framework, where a trigger level is exceeded, investigates the potential risk to the
ecosystem as a result of that exceedance.

On-site Waters

No on-site water EA contaminant limit exceedances were recorded at the Content Pit during the
reporting period of 30 March to 2 May 2011 except for pH. One Content Pit water sample recorded a
pH result marginally below the contaminant limit range of 4 to 9 (ie. 3.91 on 30 March 2011)
(Attachment 1).

Surface water concentrations at on-site water monitoring site SW5 recorded contaminant limit
exceedances of pH, aluminium, cadmium and fluoride during the reporting period (Attachment 1).
Historical mine workings are present in the vicinity of site SW5 and it is considered that the material
from which the dam at SW5 is constructed could possibly influence the water quality at this site
considering the water quality from the Content Pit did not contain elevated metal concentrations.

The exceedances of the parameters above were recorded at either then end of the sampling period or
successively increased over time, indicating that evapoconcentration of the water contained in the
SW5 sediment dam occurs and increases the concentration of these parameters. In accordance with
Condition F3-2 of the EA, both the Content Pit and site SW5 are fenced to minimise access by
livestock or native fauna.

Surface Water Outfliow Pathway and Downstream Belmore Creek
No receiving water contaminant limits were exceeded at sites downstream of ML 5248 (Table 5).

The monitoring sites Mine Drainage and DSDi each recorded receiving water trigger level
exceedances for aluminium, cadmium, cobalt, copper, fluoride, nickel, pH, sulphate, turbidity and zinc,
with the Mine Drainage site also recording three exceedances of the receiving water EC trigger level
(Table 5).

At the Belmore Cresk D/S site, trigger level exceedances were recorded for aluminium, arsenic,
cadmium, cobalt, copper, turbidity and zinc (Table 5). All metals concentrations reduce to below
receiving water trigger levels by site BCDS1 with this site only recording a trigger level exceedance for
turbidity on one occasion (Attachment 1).

Observations during the monitoring programme showed that no flow was occurring at the Mine
Drainage site or at site DSDi as of 13 April 2011 (Figure 2). Outflows from the stock dam located
upstream of site DSDi were observed to dominate the input to site DSDi at this time. Water was also
observed to backflow from site DSDi to the Mine Drainage site once flows from the Content Pit had
ceased reporting to the Mine Drainage site. These observations confirm the increase in pH results
and decrease in sulphate and EC results at the Mine Drainage and DSDi sites.
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411 Assessment of Potential Impact

The following assessment of the potential impact to surface waters in Belmore Creek and its relevant
tributaries in the vicinity of the CGM has been based on the ANZECC and ARMCANZ (2000)
Simplified decision free for assessing toxicants in ambient waters (Figure 3). The assessment aims to
investigate the potential risk to the ecosystem where a trigger level has been exceeded.

Level of Protection - Target Ecosystem Condition

In accordance with Schedule F — Table 2 of the EA, the ANZECC and ARMCANZ (2000) level of
protection or target ecosystem condition relevant to Belmore Creek and its relevant tributaries in the
vicinity of the CGM is: Slightly to moderately disturbed systems. In accordance with ANZECC and
ARMCANZ (2000), an increased level of change of biological indicators might be acceptable for this
ecosystem condition compared with an ecosystem of high conservation/ecological value. The key
management goal for slightly to moderately disturbed ecosystems should be the maintenance of
biological diversity relative to a suitable reference condition (ANZECC and ARMCANZ, 2000).

Comparison of Downstream Surface Water Quality Results with Background Concentrations

Surface water monitoring results from upstream sites SW7 and SW6 each recorded trigger level
exceedances for aluminium and turbidity during the reporting period (Table 5). Results from the
Belmore Creek U/S site recorded exceedances of the arsenic and turbidity trigger levels defined in the
EA (Table 5).

Aluminium concentrations at the upstream sites SW7 and SW6 are also elevated and comparable with
aluminium concentrations recorded at sites Mine Drainage, DSDi and Belmore Creek D/S
(Attachment 1). Upstream site SW6 recorded a maximum aluminium concentration of 4.82 mg/L
(Attachment 1).  These naturally elevated aluminium concentrations present upstream and
"downstream in Belmore Creek are considered a measure of total aluminium and due to the natural
colloidal fraction (i.e. aluminium in an unavailable form).

Turbidity results at upstream sites SW7 and SW6 were also elevated, with upstream site SW6
recording a maximum turbidity result of 120 NTU which is comparable to the maximum turbidity results
of 110 NTU recorded at sites Mine Drainage and DSDi.

The arsenic trigger level exceedance recorded zt the Belmore Creek D/S site (i.e. 0.019 mg/L) is
comparable with the arsenic concentration recorded at the Belmore Creek U/S site (0.016 mg/L).

Although the pH results recorded at the Mine Drainage site averaged 5.4 during the reporting period,
pH results at site DSDi and sites further downstream increased and remained neutral therefore
reducing the potential availability of the parameters that exceeded trigger levels at those sites.

Toxicity Testing of Content Pit Surface Waters

In accordance with the ANZECC and ARMCANZ (2000) Simplified decision tree for assessing
toxicants in ambient waters (Figure 3), Barrick initiated a biological effects assessment (i.e. toxicity
testing) of water samples from the Content Pit to investigate the potential risk to the ecosystem from
the pH contaminant limit range exceedance recorded at the Content Pit and the potential risk from the
receiving water trigger level exceedances recorded at sites Mine Drainage, DSDi and Belmore

Creek D/S (Section 4.1).
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The following five fresh water aquatic toxicity tests were conducted for samples of Content Pit water:
1. 48 hour acute (immobilisation) test using the freshwater cladoceran Ceriodaphnia dubia.

2. Partial life-cycle test using the freshwater cladoceran Ceriodaphnia dubia.

3. 48 hour acute toxicity test using the freshwater chironomid Chironomus tepperi.

4. 96 hour acute toxicity test with the freshwater shrimp Marcobrachium australiense.

5. 7 day growth inhibition test using a freshwater aquatic duckweed Lemna diasperma.

A summary interpretation of the Content Pit toxicity test results has been underiaken by Associate
Professor Barry Noller of the University of Queensland. Professor Noller’s interpretation is provided in
full in Appendix B.

The complete test results including a detailed description of the test methods used is presented in
Ecotox Services Australasia Pty Ltd's Toxicity Assessment of Two Pit Water Samples Test Report
August 2011 (Attachment 1 of Appendix B).

A summary of Professor Noller's interpretation of the toxicity test results is provided below.

Resuits of the toxicity testing indicated the sensitivity of the test species ranged from nil or little
response to a significant level of effect (Appendix B). Three of the four species showed nil to little
response to the pit water (Appendix B). The freshwater cladoceran Ceriodaphnia dubia was the most
sensitive of the test species to the Content Pit water (Appendix B).

Professor Noller indicated that in accordance with ANZECC and ARMCANZ (2000) guidelines, the
safe dilution of Content Pit water so that there would be no observed effect would be 100 times the
NOEC (i.e. no observed effect concentration) value for the most sensitive test species (i.e. 3.1%)
(Appendix B). No acute or chronic effects would likely occur at this dilution (Appendix B).

Assessment of Dilution Effect During Content Pit Surface Water Outflow

Significant dilution of the Content Pit water is expected with distance from the Content Pit outflow
point. By conducting toxicity testing on direct Content Pit water and not water from site DSDi (the
point at which outflows entered the tributary of Belmore Creek), Barrick has undertaken a conservative
approach to the toxicity testwork.

Based on the results from the macroinvertebrate survey (Section 4.3), it is considered that dilution of
the Content Pit water had occurred so that there was no impact on macroinvertebrate communities by
the time flows reached site BCDS1 in Belmore Creek. Only a minor localised impact was observed to
macrocinvertebrates in the tributary of Belmore Creek approximately 800 m upstream (i.e. at site DSDi)
of where the tributary enters Belmore Creek (Section 4.3). Therefore, it is considered the dilution of
the Content Pit water required to achieve no observed effects to the most sensitive test species had
not yet occurred at this site, although had by the time flows reached site BCDS1. Notwithstanding, the
quality of macroinvertebrate habitat at site DSDi was recorded as poor by FRC Environmental and the
macroinvertebrate community diversity and value at site DSDi is expected to be limited (Section 4.3
and Appendix B). Accordingly, the localised impact at site DSDi is one which is limited to a site of low
aquatic habitat value.

Based on the above, it is considered that no acute or chronic effects to the most sensitive test species
(i.e. Ceriodaphnia dubia) would occur from the Content Pit surface water outflows in Belmore Creek.
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Assessment of Potential Inpact Relevant to Target Ecosystem Condition

* As shown by the surface water quality results, some impact to surface waters occurred within the
tributary of Belmore Creek (downstream of site DSDi) and immediately where ftributary flows enter
Belmore Creek (i.e. at site BCDS1). However, based on the application of ANZECC and ARMCANZ
(2000) risk-based decision framework and the results of the Content Pit water toxicity tests and
macroinvertebrate survey, it is considered the Content Pit surface water outflow posed a low risk fo
Belmore Creek and its relevant tributaries in the vicinity of the CGM, given the following:

e no receiving water contaminant limits were exceeded at any of the monitoring sites downstream
of ML 5248;

e three of the four toxicity test species showed nil to little effect from the Content Pit surface water;

e based on the toxicity test results and macroinvertebrate survey resulis, it is considered that
dilution of the Content Pit water had occurred so that there was no impact on macroinvertebrate
communities by the time flows reached site BCDS1 in Belmore Creek; and

e only a minor localised impact to macroinvertebrates was observed within the tributary of Belmore
Creek approximately 800 m upstream (i.e. at site DSDi) of where tributary flows enter Belmore
Creek. Notwithstanding, the quality of macroinvertebrate habitat at site DSDi was recorded as
poor by FRC Environmental and the macroinvertebrate community diversity and value at site
DSDi is expected to be limited (Section 4.3 and Appendix B). Accordingly, the localised impact at
site DSDi is one which is limited to a site of low aquatic habitat value.

Based on the above, the outflow event is not considered to have had a significant effect on the
existing slightly to moderately disturbed condition of Belmore Creek and its relevant tributaries in the
vicinity of the CGM and the risk posed to the ecosystem of Belmore Creek and its relevant tributaries
as a result of the Content Pit water outflow is considered low.

4.2 STREAM SEDIMENT

Stream Sediment Results

The results from the stream sediment monitoring programme undertaken between 5 to 6 April 2011 in
response to the Content Pit surface water ocutflows have been compared against the stream sediment
trigger levels and contaminant limits defined in Schedule F - Tables 5 and 6 of the EA respectively. A
summary of the trigger level and contaminant limit exceedances recorded at the stream sediment
monitoring sites described in Section 3 is provided in Table 6.
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Comparison of Stream Sediment Results al;i?r:zteEA Trigger Levels and Contaminant Limits
Location Site' EA Trigger Level EA Contaminant Limit
Exceedance’ Exceedance®
Belmore Creek Sw7 No Exceedance No Exceedance
st SW6 Not Applicable* Aluminium
BCUS1 Arsenic, Mercury* Aluminium
BCUS2 Arsenic, Mercury Aluminium, Arsenic
BCUS3 Arsenic, Mercury Aluminium, Arsenic
Belmore Creek DSDi Arsenic, Mercury Aluminium, Arsenic
EpRnstEan BCDS1 Arsenic, Mercury“ Aluminium, Arsenic, Cobalt
BCDS2 Arsenic, Mercury Aluminium
BCDS3 Arsenic, Mercury Arsenic
BCDS4 Arsenic, Mercury Aluminium, Arsenic

Refer to Figure 2.
Trigger levels as defined in Schedule F- Table 5 of the EA.
Contaminant limits as defined Schedule F- Table 6 of the EA.

No trigger levels for aluminium and cobalt are defined in Schedule F- Table 5 of the EA and insufficient data is available to calculate a
relevant trigger level in accordance with Schedule F- Table 5 of the EA.

©

Attachment 2 provides a summary of the stream sediment monitoring data from the monitoring
programme undertaken between 5 to 6 April 2011.

Stream Sediment Results Analysis

Laboratory analysis of the stream sediment samples taken on 5 and 6 April 2011 was conducted for
each sample collected at the stream sediment monitering sites described in Section 3. The sediment
samples were analysed for the relevant total metals and total mercury at the ALS laboratory. The
results provided in Attachment 2 represent the total results. A comparison of the stream sediment
monitoring results against the relevant EA stream sediment EA trigger levels and contaminant limits is
provided in Table 6.

As identified in Table 6, sites DSDi and sites BCDS1 to BCDS4, downstream of the Content Pit
surface water outilow point exceeded the EA stream sediment trigger levels for arsenic and mercury.
Exceedances of the arsenic EA contaminant limit (i.e. ISQG high value) were recorded at the
downstream sites DSDi, BCDS1, BCDS3 and BCDS4. Exceedances of the aluminium EA
contaminant limit were recorded at downstream sites DSDi, BCDS1, BCDS2 and BCDS4. A single
cobalt contaminant limit exceedance was also recorded at site BCDS1.

However, in comparison with background/upstream concentrations, EA stream sediment trigger levels
(i.e. ISGQ low values) for arsenic and mercury were also recorded at upstream sites BCUS1 to
BCUS3. Exceedances of the arsenic EA contaminant limit (i.e. ISQG high value) were recorded at
upstream sites BCUS2 and BCUS3. Exceedances of the EA aluminium contaminant limit were
recorded at upstream sites SW6, BCUS1 to BCUS3. Concentrations of aluminium were typically
higher upstream than downstream. These naturally elevated aluminium concentrations present
upstream and downstream in Belmore Creek are considered a measure of total aluminium and due to
the natural colloidal fraction (i.e. the aluminium in an unavailable form).

Rele
Barrick Australia Pacific Limited 20 Environmental Investigation
19-181 File D Page 183 of 390



Croydon Gold Mine

In addition to these stream sediment resuilts, it should also be noted that no surface water quality
results from the Content Pit or site SW5 or sites within the tributary of the surface water outflow
pathway (i.e. Mine Drainage and DSDi) recorded arsenic or mercury trigger level exceedances
(Section 4.1). Arsenic surface water trigger level exceedances were only recorded at sites Belmore
Creek U/S and Belmore Creek D/S (Section 4.1).

These results suggest that an alternative source of arsenic and mercury is present upstream-in
Belmore Creek and that the Content Pit surface water outflow has not impacted stream sediments'in
the tributary of the surface water outflow pathway or in Belmore Creek beyond the existing disturbed
condition of stream sediments within these systems.

The remainder of this section provides an assessment of potential impact based on the stream
sediment results within the tributary downstream of the Content Pit surface water outflow point
(i.e. commencing at site DSDi) and downstream in Belmore Creek (up to the final monitoring site
BCDS4) and investigates the potential risk to the ecosystem where a trigger level is exceeded in
accordance with ANZECC and ARMCANZ (2000) risk-based decision framework.

421 Assessment of Potential Impact

The following assessment of the potential impact to stream sediments in Belmore Creek and its
relevant tributaries in the vicinity of the CGM has been based on the ANZECC and ARMCANZ (2000)
Decision tree for the assessment of contaminated sediments (Figure 4). The assessment aims to
investigate the potential risk to the ecosystem of Belmore Creek and its relevant tributaries in the
vicinity of the CGM where a trigger level has been exceeded.

Level of Protection - Target Ecosystem Condition

The ANZECC and ARMCANZ (2000) level of protection or target ecosysiem condition relevant to
Belmore Creek and its relevant tributaries in the vicinity of the CGM is: Slightly to moderately disturbed
systems (Section 4.1.1). The key management goal for slightly to moderately disturbed ecosystems
should be the maintenance of biological diversity relative to a suitable reference condition (ANZECC
and ARMCANZ, 2000) (Section 4.1.1.).

In accordance with ANZECC and ARMCANZ (2000) methodology, if an ISQG low value (i.e. trigger
value) is exceeded, the Decision tree for the assessment of contaminated sediments (Figure 4)
prompts for further action to be taken to investigate the potential risk to the ecosystem. Although an
analysis of the stream sediments indicated comparable upstream and downstream results, based on
the trigger level exceedances recorded, in accordance with ANZECC and ARMCANZ (2000)
methodology, Barrick conducted sediment speciation tests (i.e. 1M hydrochloric extract tests) on the
stream sediment samples from sites Belmore Creek U/S and Belmore Creek D/S (Figure 2) to better
estimate the bioavailable fraction of the concentrations.

The results of the sediment speciation tests for the Belmore Creek U/S and Belmore Creek D/S site
samples were then compared against ANZECC and ARMCANZ (2000) 1SQG low and high values. A
summary of the sediment speciation test results for both the <2 mm fraction and <63 um fraction of the
sediments is provided in Table 7 below.
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Table 7
Summary of Sediment Speciation (1M Hydrochloric Extract) Test Results
Monitoring Site Fraction Parameter aﬁiorr;ﬁrl‘-féalflggst ls&su!;?w Iseguljﬁh
<2mm Arsenic 23 20 70
Beimolj/eSCreek Arsenic 312 20 70
<63 um Zinc 290 200 410
Mercury 1.3 0.15 1
<2mm Arsenic 25 20 70
Be[mOE;/ESCreek Arsenic 290 20 70
<63 um Zinc 303 200 410
Mercury 1.14 0.15 1

Table 3.5.1 of ANZECC and ARMCANZ (2000).

Although the sediment speciation test results for the more biocavailable fraction of the sediment
samples (i.e. the <63 um fraction) indicate exceedances of the 1ISQG low value for arsenic, zinc and
mercury and exceedances of the ISQG high value for arsenic and mercury, these exceedances were
recorded at both the upstream and downstream sites, with arsenic and mercury concentrations higher
at the Belmore Creek U/S site compared with the Belmore Creek D/S site.

Assessment of Potential Impact Relevant to Target Ecosystem Condition

Based on the comparison of downstream stream sediment results with the background concentrations
recorded, it is therefore considered:

e that an alternative source of arsenic, mercury and zinc is present upstream in Belmore Creek;

o that the Content Pit surface water outflow posed a low risk to Belmore Creek and its relevant
tributaries in the vicinity of the CGM and did not impact stream sediments in Belmore Creek
beyond the existing disturbed condition of the stream sediments in this system.

This conclusion is also supported by the results from the macroinvertebrate survey conducted at sites
upstream and downstream in Belmore Creek and its relevant tributaries. As discussed in Section 4.3,
only a minor localised impact to macroinvertebrates was observed within the tributary of Belmore
Creek approximately 800 m upstream (i.e. at site DSDi) of where tributary flows enter Belmore Creek.
Notwithstanding, the quality of macroinvertebrate habitat at site DSDi was recorded as poor by FRC
Environmental and the macroinvertebrate community diversity and value at site DSDi is expected to
be limited (Section 4.3 and Appendix B). Accordingly, the localised impact at site DSDi is one which is
limited to a site of low aquatic habitat value.

Based on the conclusions above, no further acute toxicity testing is considered necessary as the
outflow event is not considered to have had a significant effect on the existing slightly to moderately
disturbed condition of Belmore Creek and its relevant tributaries in the vicinity of the CGM and the risk
posed to the ecosystem of Belmore Creek and its relevant tributaries as a result of the Content Pit
water outflow is considered low.
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4.3 AQUATIC HABITAT CONDITION

Macroinvertebrate Survey Results

As described in Section 3, in response to the surface water outflow from the Content Pit, Barrick
immediately conducted a macroinvertebrate survey of Belmore Creek and its relevant tributaries in the
vicinity of the CGM. The survey was undertaken by FRC Environmental between 4 and 6 April 2011.
FRC Environmental prepared the report Croydon Gold Mine Macroinvertebrate Survey April 2071
which presents a detailed description of the results of the survey and characterises the impact
observed to macroinvertebrates as a result of the outflow.

The macroinvertebrate survey consisted of measuring aquatic habitat, in-situ water quality and
macroinvertebrate assemblages at ten sites on Belmore Creek and its relevant ftributaries. The
monitoring sites included upstream sites SW7, SW6, BCUS1, BCUS2 and BCUS3 and downstream
sites DSDi, BCDS1, BCDS2, BCDS3 and BCDS4 (Section 3 and Figure 2). FRC Environmental’s full
report is provided as Appendix A.

A summary of FRC Environmental's assessment of potential impact to the aquatic habitat and
macroinvertebrates is provided in Section 4.3.1 below.

431 Assessment of Potential Impact

FRC Environmental characterised the potential impact to macroinvertebrates by assessing the
in-stream aquatic habitat condition and measuring macroinvertebrate survey data at sites downstream
of the Content Pit surface water outflow point compared with relevant upstream sites.
Macroinvertebrate survey data collected included macroinvertebrate taxonomic richness, abundance,
PET richness, dominant taxa, community composition and SIGNAL 2 scores. The condition of the
aquatic habitat was assessed based on the Queensfand AUSRIVAS Sampling and Processing Manual
(Department of Natural Resources and Mines, 2011). Statistical analysis of the survey data was
undertaken to determine if changes to components or the entire macroinvertebrate community were
present.

A summary of the aquatic habitat and aquatic macroinvertebrate assessments conducted by FRC
Environmental is provided below. A description of the aquatic habitat condition and
macroinvertebrates at the Belmore Creek upstream monitoring sites is provided in Section 2.3. A
detailed description of the results of the survey is provided in FRC Environmental's full report
(Appendix A).

Summary of Aquatic Habitat Assessment

Aguatic habitat (including in-stream and surrounding habitat) was assessed based on the Queensiand
AUSRIVAS Sampling and Processing Manual (DNRM, 2001) which includes the assessment of
various environmental factors. The assessment of the condition of habitat uses the River
Bioassessment Program scoring system. This score places the sites into one of four categories
(excellent, good, moderate and poor) based an the quality of the macroinvertebrate habitat.

Habitat scores across all the survey sites ranged from moderate to good (FRC Environmental, 2011).
Upstream reference sites SW7 and SW6 had the lowest bioassessment scores (ibid.). These scores
were due to high embeddedness of the substrate (as it was dominated by fine sediments) and low
diversity of in-stream habitat (i.e. there was only shallow pools and runs with no deep pools or riffles
present) and poor streamside cover (ibid.).

Releg

Barrick Australia Pacific Limited 24 Environmental Investigation

19-181 File D Page 187 of 390



Croydon Gold Mine

FRC Environmental (2011) reported that these scores indicated that these sites (i.e. SW7 and SW&)
are likely to be less suitable for macroinvertebrates. Sites DSDi and BCDS1 also had low
bioassessment scores due to high embeddedness and poor in-stream habitat diversity (ibid.).
Downstream sites BCDS2 and BCDS3 had the highest bioassessment scores which were noted to be
greater than upstream sites BCUS2 and BCUS3. )

Summary of Aquatic Macroinvertebrate Assessment

Macroinvertebrate survey data collected by FRC Environmental included total taxonomic richness,
PET richness, SIGNAL 2 scores and mean taxonomic richness, abundance and community
composition across the edge, bed and riffle habitats. A detailed description of these results is
provided in Appendix A. The summary or assessment of impact to macroinvertebrates as a result of
the Content Pit surface water outflow reported by FRC Environmental (2011) is provided below.

The overtopping of the Content Pit appears to have had a small impact on the macroinvertebrate
communities (i.e. on taxonomic richness, abundance and community composition) at site DSDi, which is
approximately 30 m downstream of the confluence of the overflow pathway with the tributary of Belmore
Creek (approximately 1.5 km from the Content Pit over land) (Figure 2.1). However, the impact
appeared to be confined to a small spatial area, and did not extend to the first downstream site on
Belmore Creek (i.e. BCDS1), which is approximately 700 m downstream of the confluence of the
overflow pathway with the tributary of Belmore Creek (Figure 2.1). As such, the macroinvertebrate
taxonomic richness, abundance and community composition at sites downstream of site DSDi do not
appear to have been impacted by overfiows from the Content Pit.

The in situ water quality results provide no indication of potential impacts from the Content Pit overflow
except for electrical conductivity. Increased electrical conductivity was observed at site DSDj
immediately downstream of the confluence of the overflow pathway with the tributary of Belmore Creek.
Though electrical conductivity levels in the study area did not correlate highly tc macroinvertebrate
community structure, suggesting that electrical conductivity levels here may not have had a substantial
influence on macroinvertebrate community structure.

A number of other factors (e.g. habitat condition, land use [i.e. catile access] and water quality) also
appear to have had an effect on macroinvertebrate communities. As a result, the influence of the .
overtopping event from the Content Pit on the macroinvertebrate communities in the tributary to Belmore
Creek is not able to be clearly defined.

Assessment of Pofential Impact Relevant to Target Ecosystem Condition
Based on the above, the Content Pit surface water oufflow event is not considered to have had a
significant effect on the existing slightly to moderately disturbed condition of Belmore Creek and its

relevant tributaries in the vicinity of the CGM and the risk posed to the ecosystem of Belmore Creek
and its relevant tributaries as a result of the oufflow is considered low.
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5 CONCLUSION

This report has presented assessments of surface water quality, stream sediment quality and aquatic
habitat condition which have been undertaken in accordance with the ANZECC and ARMCANZ (2000)
risk-based decision framework to investigate the potential risk to the ecosystem of Belmore Creek and
its relevant tributaries in the vicinity of the CGM as a result of the Content Pit surface water outflow
between 30 March and 2 May 2011.

As identified in the CGM EA, the ANZECC and ARMCANZ (2000) level of protection or target
ecosystem condition relevant to Belmore Creek and its relevant tributaries in the vicinity of the CGM is:
Slightly to moderately disturbed systems. ANZECC and ARMCANZ (2000) identifies that the key
management goal for slightly to moderately disturbed ecosystems should be the maintenance of
biological diversity relative to a suitable reference condition. ANZECC and ARMCANZ (2000) also
indicate that an increased level of change of biological indicators might be acceptable for this
ecosystem condition compared with an ecosystem of high conservation/ecological value.

A summary of the conclusions of the surface water quality, stream sediment quality and aquatic
habitat condition assessments is provided below.

Surface Water

Based on the surface water quality assessment conducted in accordance with the ANZECC and
ARMCANZ (2000) risk-based decision framework (Section 4.1), it is considered the Content Pit
surface water outflow posed a low risk to the existing slightly to moderately disturbed condition of
Belmore Creek and its relevant tributaries in the vicinity of the CGM, given the following:

e  no receiving water contaminant limits were exceeded at any of the monitoring sites downstream
of ML 5248; :

o three of the four toxicity test species showed nil to little effect from the Content Pit surface water;

e based on the toxicity test results and macroinvertebrate survey résults, it is considered that
dilution of the Content Pit water had occurred so that there was no impact on macroinvertebrate
communities by the time flows reached site BCDS1 in Belmore Creek; and

e only a minor localised impact to macroinvertebrates was observed within the tributary of Belmore
Creek approximately 800 m upstream (i.e. at site DSDi) of where tributary flows enter Belmore
Creek. Notwithstanding, the quality of macroinvertebrate habitat at site DSDi was recorded as
poor by FRC Environmental and the macrcinvertebrate community diversity and value at site
DSDi is expected to be limited. Accordingly, the localised impact at site DSDi is one which is
limited to a site of low aquatic habitat value.

Stream Sediment

Based on the stream sediment quality assessment conducted in accordance with the ANZECC and
ARMCANZ (2000) risk-based decision framework (Section 4.2), it is considered the Content Pit
surface water outflow posed a low risk to the existing slightly to moderately disturbed condition of
Belmore Creek and its relevant tributaries in the vicinity of the CGM, given the following:

e a comparison of the stream sediment monitoring results from April 2011 and the sediment
speciation test results from August 2011 indicate that the quality of the Belmore Creek
downstream sediments, and the sediments at site DSDi, are comparable with the quality of
Belmore Creek upstream sediments; and

e that the upstream results were in fact higher than downstream resuits.

These results indicate that an alternative source of the parameters measured is present upstreém in
Belmore Creek.

Barrick Australia Pacific Limited 26 Environmental Investigation
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Aquatic Habitat Condition

Based on the aquatic habitat assessment conducted in accordance with the ANZECC and ARMCANZ
(2000) risk-based decision framework (Section 4.3), it is considered the Content Pit surface water
outflow posed a low risk to the existing slightly to moderately disturbed condition of Belmore Creek
and its relevant tributaries in the vicinity of the CGM, given the following:

e no impact was observed to macroinvertebrate communities or aquatic habitat condition in Belmore
Creek; and

e although a minor localised impact was observed to macroinvertebrates within the tributary of
Belmore Creek approximately 800 m upstream (i.e. at site DSDi) of where tributary flows enter
Belmore Creek, the quality of macroinvertebrate habitat at site DSDi was recorded as poor by
FRC Environmental and the macroinvertebrate community diversity and value at site DSDi is
expected to be limited. Accordingly, the localised impact at site DSDi is one which is limited to a
site of low aquatic habitat value.

As a result of the above conclusicns and in accordance with the ANZECC and ARMCANZ (2000)
risk-based decision framework, no remediation measures are considered necessary.
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ATTACHMENT 1

SURFACE WATER QUALITY MONITORING RESULTS
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Attachment 1

Summary of Surface Water Quality Data from 30 March to 2 May 2011

Site Category pH EC F S0y Turbidity Al As B Cd Cr Co Cu Hg Ni Se Zn
(uS/cm) | (mg/L) (mg/L) (NTU) (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) [ (mg/L) | (mg/L) | (mg/L) | (mg/L) [ (mg/L) | (mg/L)
Belmore Creek EA Upstream Sites
Maximum 7.19 153 0.2 47 40 1.63 0.013 0.05 0.0001 0.002 0.001 0.002 | 0.0001 | 0.003 0.01 0.005
Minimum 6.63 25 0.1 1 20 0.25 0.002 0.05 0.0001 0.001 0.001 0.001 | 0.0001 | 0.001 0.01 0.005
SW7 Average 6.92 83.43 0.14 17.29 29.10 0.87 0.01 0.05 0.001 0.001 0.001 0.001 0.001 0.001 0.01 0.01
Median 6.93 102 0.1 20 251 0.85 0.004 0.05 0.0001 0.001 0.001 0.002 | 0.0001 | 0.002 0.01 0.005
No. of samples 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 i
Maximum 6.99 40 0.1 1 - 120 4.82 0.002 0.05 0.0001 0.002 0.001 0.002 | 0.0001 | 0.002 0.01 0.005
Minimum 6.8 32 0.1 1 83.2 213 | 0.002 0.05 0.0001 0.001 0.001 0.001 | 0.0001 | 0.001 0.01 0.005
SWe Average 6.90 36.00 0.10 1.00 101.6 3.48 0.001 0.05 0.001 0.001 0.001 0.001 0.001 0.001 0.01 0.01
Median 6.895 36 0.1 1 101 & 3.46 0.002 0.05 0.0001 0.0015 | 0.001 [ 0.0015 | 0.0001 | 0.0015 0.01 0.005
No. of samples 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Additional Belmore Creek Upstream Site
Maximum 7.21 65 0.2 2074 1.28 0.016 0.05 0.0001 0.003 0.001 0.002 | 0.0001 | 0.002 0.01 0.007
Minimum 6.73 33 0.1 9.7 0.04 0.004 0.05 0.0001 0.001 0.001 0.001 | 0.0001 | 0.001 0.01 0.005
gfg:ﬁﬁ,s Average 697 | 4144 | 011 4.92 22.39 062 | 001 0.05 0.00 0.00 000 | 000 | 000 | 0.00 0.01 0.01
Median 6.95 39 0.1 25 0.56 0.008 0.05 0.0001 0.001 0.001 0.001 | 0.0001 | 0.001 0.01 0.005
No. of samples 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Trigger Level' 6-7.5 250 0.3 56 26 1.42 0.013 0.05 0.0002 0.01 0.0014 | 0.003 | 0.0006 [ 0.011 0.011 0.008
Contaminant Limit® 5-9 5,970 2 1,000 NA 5 0.5 5 0.01 1 1 1 0.002 1 0.02 20
Receiving Water Trigger Levels — EA Schedule F Table 2.
Receiving Water Contaminant Limits — EA Schedule F Table 3.
NA — Not Applicable.
Barrick Australia Pacific Limited Environmental Investigation
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Attachment 1 (Continued)
Summary of Surface Water Quality Data from 30 March to 2 May 2011

i Souaps i EC F S0, | Turbidity | Al As B cd Cr Co Cu Hg Ni (mSG;L) Zn
p p (uSfem) | (mg/L) (mgfL) (NTU) (mg/L) | (mg/L) | (mg/L) | {(mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) 9 (mglL)
Number (total)
Additional Belmore Creek Upstream Sites
Belmare BCUS1 7.16 3 0.1 1 24 0.76 0.002 0.05 | 0.0001 | 0.001 0.001 0.001 | 0.0001 | 0.001 0.01 0.005
Creek (Sample 1)
Upstream BCUS1 7.02 39 0.1 4 26 064 | 0.008 | 005 |00001 | 0001 | 0.001 | 0.001 | 0.0001 | 0.001 0.01 0.005
(Sample 2)
BCUS1 6.94 39 0.1 4 25 0.56 0.008 0.05 | 0.0001 | 0.003 0.001 0.001 | 0.0001 | 0.001 0.01 0.005
(Sample 3)
BCUS1 6.94 39 0.1 3 25 0.52 0.008 0.05 | 0.0001 | 0.001 0.001 0.001 | 0.0001 | 0.001 0.01 0.005
(Sample 4)
BCUS2 7.05 34 0.2 23 0.54 0.008 0.05 | 0.0001 | 0.001 0.001 0.001 [ 0.0001 [ 0.001 0.01 0.007
BCUS3 7.14 37 0.1 3 24 0.25 0.008 0.05 | 0.0001 | 0.001 0.001 0.001 | 0.0001 | 0.001 0.01 0.005
Trigger Level' 6-75 250 0.3 56 26 1.42 0.013 0.05 | 0.0002 0.01 0.0014 | 0.003 [ 0.0006 [ 0.011 0.011 0.008
Contaminant Limit* 5-9 5,970 2 1,000 NA 5 0.5 5 0.01 1 1 1 0.002 1 0.02 20
3 Receiving Water Trigger Levels — EA Schedule F Table 2,
L Receiving Water Contaminant Limits — EA Schedule F Table 3.
NA — Not Applicable.
Barrick Australia Pacific Limited Environmental Investigation
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Croydon Gold Mine

Summary of Surface Water Quality Data from 30 March to 2 May 2011

Attachment 1 (Continued)

Site Category pH EC F S0, Turbidity Al As B Cd Cr Co Cu Hg Ni Se Zn
(uSfem) | (mg/L) | (mgl/L) (NTU) (mgfL) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) (mg/L) (mg/L) (mg/L) | (mg/L)
On-Site Waters
Maximum 4.2 789 1.5 316 90 1.62 0.009 0.05 | 0.0025 | 0.002 | 0.112 | 0.062 0.0001 0.103 0.01 0.279
Minimum 3.91 £37 g b 300 0.8 1.31 0.004 0.05 0.0021 0.001 0.09 0.056 0.0001 0.087 0.01 0.229
Content Pit Average 4.08 772 1.3 307 12.5 1.45 0.006 0.05 | 0.0023 | 0.001 0.100 | 0.059 0.0001 0.096 0.01 0.254
Median 4.1 781 1.3 304 3 1.38 0.006 0.05 [ 0.0022 | 0.001 0.101 0.059 0.0001 0.097 0.01 0.259
No. of 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
samples
Maximum 4.38 1,130 25 491 11 14.9 0.004 0.05 | 0.0244 | 0.002 | 0.234 | 0.593 0.0001 0.22 0.01 0.959
Minimum 3.75 428 1 160 0.8 39 0.003 0.05 [ 0.0091 | 0.001 0.088 | 0.195 0.0001 0.082 0.01 0.385
SW5 Average 3.93 734 1.66 305 3.44 8.45 |[0.0037 | 0.05 | 0.0158 | 0.0012 [ 0.153 | 0.387 0.0001 0.147 0.01 0.642
Median 3.9 757 1.7 311 2 8.89 0.004 0.05 | 0.0156 | 0.001 0.16 0.396 0.0001 0.152 0.01 0.662
No. of 9 9 9 9 9 9 9 9 9 9 9 9 9 g 9 9
samples
EA Contaminant Limit? 49 | 5970 2 | 1,000 {“T'g%‘)) 5 0.5 5 0.01 1 1 1 0.002 1 0.02 20
3 On-site Water Contaminant Limit as defined in Schedule F-Table 8 of the EA.
Barrick Australia Pacific Limited Environmental Investigation
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Croydon Gold Mine

Attachment 1 (Continued)
Summary of Surface Water Quality Data from 30 March to 2 May 2011

Site Category pH EC F S0, Turbidity Al As B Cd Cr Co Cu Hg Ni Se Zn
(pSfem) | (mg/L) | (mgiL) (NTU) (mg/L) | (mgil) | (mg/L) | (mglL) {mg/L) | (mgl/L) (mglL) (mgl/L) (mg/L) | (mg/L) [ (mg/L)
Surface Water Outflow Pathway Sites
Maximum 6.88 354 0.8 130 110 1.74 0.003 0.05 0.0032 0.001 0.071 0.035 0.0001 0.047 0.01 0.158
Minimum 4.9 71 0.3 17 1 0.37 0.002 0.05 0.0001 0.001 0.001 0.008 0.0001 0.003 0.01 0.005
Mine Average 5.40 237 0.57 84 - 19.8 0.90 [ 0.0024 0.05 0.0024 0.001 0.0444 | 0.0263 0.0001 0.033 0.01 0.118
Drainage | \jqdian 5.17 236 0.6 80 6 071 | 0002 | 005 | 00028 | 0001 [ 0.041 | 0029 | 0.0001 | 0.036 | 0.01 | 0.142
No. of 7 7 7 7 7 7 7 7 7 7 7 ¥ 7 7 7 7
samples
Maximum 6.83 185 0.4 64 110 242 0.004 0.05 0.0007 0.002 0.018 0.02 0.0001 0.013 0.01 0.037
Minimum 6.2 60 0.1 13 44.2 0.28 0.001 0.05 0.0001 0.001 0.001 0.004 0.0001 0.002 0.01 0.005
DSDI Average 6.58 103.6 0.26 30 74.21 1.54 0.00 0.05 0.00 0.00 0.01 0.01 0.00 0.01 0.01 0.02
Median 6.64 86 0.25 21.5 75 1.66 0.002 0.05 0.00055 | 0.001 0.008 0.008 0.0001 0.008 0.01 0.025
No. of 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
samples
Trigger Level* 6-75 250 0.3 56 26 1.42 0.013 0.05 0.0002 0.01 0.0014 0.003 0.0006 0.011 0.011 0.008
Contaminant Limit® 5-9 5,970 2 1,000 NA 5 0.5 5 0.01 1 1 1 0.002 1 0.02 20
4 Receiving Water Trigger Levels — EA Schedule F Table 2.
» Receiving Water Contaminant Limits — EA Schedule F Table 3.
NA — Not Applicable.
Barrick Australia Pacific Limited Environmental Investigation
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Croydon Gold Mine

Attachment 1 (Continued)
Summary of Surface Water Quality Data 30 March to 2 May 2011

Site Categor H EC F S0, Turbidity Al As B Ccd Cr Co Cu Hg Ni Se Zn
gory B (pS/em) | (mg/L) (mg/L) (NTU) (mg/L) | (mgfL) [ (mg/L) (mg/L) (mg/l) [ (mg/L) | (mg/l) | (mg/L) | (mg/L) | (mg/L) | (mg/L)
Maximum 7.27 66 0.2 8 35 2.1 0.019 0.05 0.0003 0.002 0.002 0.004 0.0001 0.003 0.01 0.011
Minimum 6.58 32 0.1 2 8.9 0.08 0.004 0.05 0.0001 0.001 0.001 0.001 0.0001 0.001 0.01 0.005
Belmore Average 6.93 42 .44 0.12 4.33 22.36 0.71 0.01 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Creek DIS | pedian 6.97 39 0.1 4 223 | 045 | 0006 | 005 | 00001 | 0001 | 0.001 | 0.001 | 00001 | 0001 | 001 | 0.005
No. of 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
samples
Trigger Level® 6-7.5 250 0.3 56 26 1.42 0.013 0.05 0.0002 0.01 0.0014 0.003 0.0006 0.011 0.011 0.008
Contaminant Limit’ 5-9 5,970 2 1,000 NA 5 0.5 5 0.01 1 1 1 0.002 1 0.02 20
Site and . .
Location Sample H EC F S0, Turbidit Al As B Cd Cr Co Cu Hg Ni Se Zn
e p (uSfem) | (mgiL) | (mg/l) | y(NTU) | (mgil) | (mg/L) | (mg/L) | (mail) | (maiL) | (mgiL) | (mg/l) | (mg/L) | (mgit) | (mg/L) | (mgiL)
Additional Belmore Creek Downstream Sites
Belmore BCDS1 6.97 38 0.1 3 28 0.14 0.006 0.05 0.0001 0.001 0.001 0.001 0.0001 0.001 0.01 0.005
Creek (Sample 1) A
I‘?ﬂ"wns‘r‘*‘* BCDS1 6.94 40 0.2 4 23 045 | 0006 | 005 | 00001 | 0.001 | 0.001 | 0.001 | 00001 | 0.001 0.01 0.005
(Sample 2)
BCDS1 6.98 39 0.1 3 23 0.19 0.006 0.05 0.0001 0.001 0.001 0.001 0.0001 0.001 0.01 0.005
(Sample 3)
BCDS2 7.02 38 0.1 3 25 0.44 0.008 0.05 0.0001 0.001 0.001 0.001 0.0001 0.001 0.01 0.005
BCDS3 7.05 39 0.1 3 23 0.41 0.008 0.05 0.0001 0.001 0.001 0.001 0.0001 0.001 0.01 0.005
BCDS4 7.05 39 0.1 3 23 0.19 0.009 0.05 0.0001 0.001 0.001 0.001 0.0001 0.001 0.01 0.005
Trigger Level® 6-7.5 250 0.3 56 26 1.42 0.013 0.05 0.0002 0.01 0.001 0.003 0.0006 0.011 0.011 0.008
4
Contaminant Limit’ 5-9 5,970 2 1,000 NA 5 0.5 5 0.01 1 1 1 0.002 1 0.02 20

6

¢

NA — Not Applicable.

Receiving Water Trigger Levels — EA Schedule F Table 2.
Receiving Water Contaminant Limits = EA Schedule F Table 3,
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Croydon Gold Mine

ATTACHMENT 2

STREAM SEDIMENT MONITORING RESULTS

Relé
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Croydon Gold Mine

Attachment 2

Summary of Stream Sediment Results from April 2011

Location Site’ Al As B Cd Cr Co Cu Ni Se Hg Zn
(mglkg) (mg/kg) | (mgrkg) | (mg/kg) | (mgrkg) | (mglkg) | (mglkg) | (mg/kg) | (mgrkg) | (mglkg) | (mglkg)

Belmore Creek SwW7 620 5 50 1 3 2 8 2 5 0.1 5
Up-stream SW6 3,300 6 50 1 6 4 5 3 5 0.1 13
BCUS1 3,480 27 50 1 4 2 9 2 5 0.3 56

BCUS2 2,110 180 50 1 7 2 6 2 5 0.6 30

BCUS3 1,900 98 50 1 5 2 & 2 5 0.4 22

Belmore Creek DSDi 2,580 76 50 1 6 2 8 2 5 0.3 14
Dewnsiream BCDS1 3,190 74 50 1 10 8 24 3 5 0.7 30
BCDS2 1,860 50 50 1 5 2 5 2 5 0.5 21

BCDS3 1,240 {73 50 1 3 2 2 5 0.3 18

BCDS4 1,630 97 50 1 3 2 2 5 0.6 22
Trigger Level? NA 20 NA 1.5 80 NA 65 21 NA 0.15 200
Contaminant Limit® 1,240 70 100 10 370 4 270 52 10 1 410

Refer to Figure 2.
Trigger levels as defined in Schedule F- Table 5 of the EA.

3

Contaminant limits as defined Schedule F- Table 6 of the EA,

NA — Not Available (insufficient data to calculale relevant trigger level in accordance with Schedule F- Table 5).

Barrick Australia Pacific Limited

19-181

File D

Envirenmental Investigation

Page 199 of 390

Rele



28 April 2011

Queensland Government

Department of Environment and Resource Management
PO Box 2316

MT ISA QLD 4825

Attention:  Alex Apostol
Project:  Croydon Gold Mine

Subject:  Follow-up Advice of Ineident — Creydon Gold Mine - Environmental Authority
MINT00401906 (ML 5248)

Dear Alex,

In accordance with Condition A4-4 of the Croydon Gold Mine Environmental Authority (EA)
No. MIN100401906, this advice has been prepared in response to the recorded surtace water outflows from the
Content Pit at the Croydon Gold Mine in follow-up to the initial notification provided to you on 30 March 2011
and the formal notification submitted on the 14 April 201 |, Condition A4-4 of the EA provides:

A4 As soon as practicable, but not more than six (6) weeks following the conduet of any environmental monitoring
performed in relation fo the emergency or incident, which resulis in the release of contaminants not in
accordance, or reasonably expected to be not in accordance with the conditions of this environmental
anthority, written advice must be provided of the results of any such monitoring perforned io the
administering authority.

Condition F1-3 of the EA is also relevant to this advice and has been reproduced below. .

FI-3 Receiving waters must be monitored at the locations defined in Schedule F—Table 1 & Schedule H -Map 2 for
parameters identified i Schedule £~ Table 2 & Table 3 and at a fiequency of:

For the rontine monitoring of receiving waiers:

® Twice yearly once during wet season (January - March) & once during dry season (Julv —September)

® Event bused sampling of dischearge’ or flow events®: '

° Cne representative sample must be taken of a discharge eveni' or flow eveni”,

3 Where a discharge’ ar flaw event’has a duration of 24 hours or greater, samples must be taken daily for

one week, and once a week thereafier.
/ Discharge event is an unauthorised surface water discharge from water storages or contaminated ureas on the
licensed place.

3y 5 . 5 T . -
* Flow event is a surface water flow in Slaughtervard Creel and 7 or Belmore Creek that occurs as a result of rainfall.

Note: Where discharge events' or Jlow evenis® occur simulianeously only one set of samples are required to be taken. No
sample is requived where there is insufficient flow during the dry season (July — September).
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As reported in the formal notification of the incident, an initial series of samples were taken between
30 March 2011 and 1 April 2011 subsequent to the recorded surface water vutflows from the Content Pit from
various sites (see Figure 1) for the full range of parameters specitied in Schedule F Tables 2 and 3 of the EA,
The analytical results for these samples have been recsived from ALS Laboratory Services and are reproduced
in Table 3. In accordance with EA Condition F1-3 weekly sampling has been continued from the various sample
sites selected to monitor the potential impact of the outflow from Content Pit, with field data provided in Table
2. Analytical laboratory results from these samples and for those samples previously submitted for the period 3
April 2011 to 7 April 2011 will also be reported when available.

Initial Analytical Results and Interpretation

The indication trom the initial field meter readings previously reported was that the recorded surface water
outflows from the Content Pit are diluted from flows of rain/surface water. Further, there was no significant
difference between the upstream and downstream Belmore Creek sample sites, These hypotheses are supported
by the analytical results from the samples taken between 30 March 2011 and 1 April 2011 (see Table 3). The
data for pH. electrical conductivity and sulphate concentration from Table 3 are plotied against sample site and
date in Figure 2. Sample sites in Figure 2 are plotted approximately in order starting with the Content Pit
discharge moving successively further downstream (see Figure 1 for sample site locations).

[t is clearly evident in Figure 2 that flows of rain/surface water successively dilute the discharge from Content
Pit as the flow progressed to the SW3 and then the Mine Drainage sample locations. The observed electrical
conductivity and sulphate concentration being decreased by more than approximately 50%. Sample site SW6 is
located at a large stock water dam which was physically verified as being isolated from any possible inputs from
the Content Pit discharge. Overflow from the stock water dam at SW6 mixes downstream with the drainage line
which carries the discharge from the Content Pit, and the result of this mixing is monitored by the sample site
“vonf”. This mixing at sample site “conf” results in pll. eleetrical conductivity and sulphate concentration at
comparable levels to that observed at both the upstream sample locations on Belmore Creek. Further. the
abserved pH, electrical conductivity and sulphate concentration gives no evidence ofa downstream influence in
Belmore Creek due to the discharge from the Content Pit. Similar observations and conclusions can be drawn in
terms of metal concentrations as depicted by Figure 3.

Results from Continued Field Observations

In accordance with EA Condition F1-3 weekly sampling has been continued from the various sample sites
selected to monitor the potential impact of the outflow from Content Pit, with field data provided in Table 2.
This continued monitoring continues to show that the discharge [rom Content Pit is not producing a significant
difference in the pH/EC results of the upstrearn and downstream Belmore Creek sample sites.

It was observed during the site visil of the 13 April 2011 that discharge from the Content Pit had decreased
sufficiently that there was no longer a surface flow at the “mine drainage” sample location. Following the
drainage line upstreain it was observed that the discharge from Content Pit still exited the lease boundary at the
SW3 sample location, but the resultant surfuce sheet flow infiltrated/evaporated within approximately 100
meters of this location, This off-leasei flow al the SW5 location had ceased by 21 April 2011 with field
observation showing that discharge from Content Pit, while stilling occurring, was ponding immediately
downstream of the v-drain exiting the pit and infiltrating/evaporating at this point.

Estimation of the flow rate of the discharge from the Content Pit was commenced on the 5 April 2011 using the
“velocity area”™ method. The cross-sectional area of flow in the v-drain was measured together with an estimate
of the velocity by timing the distance travelled by a floating object over a set distance of five (3) meters. The
results of these flow rate estimates are provided in Table 4 and plotted in Figure 4. While these estimates clearly
lack precision and accuracy, they are relative over time and provide an indication that the discharge from
Content Pit is likely to cease by the end of April or during early May.

Should you require any further information regarding this advice. please do not hesitate to contact me on CTPI
CTPI 49-9

Yours sipcerely

BARRICK (AUSTRALIA PACIFIC) LIMITED
CTPI 49-Sch4

CTPI 49-Sch4
recranmanomana Closure Manager
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Table I: Sample sites selected to monitor the potential impact of the outflow from Content Pit

Sample Site' Sample Site Description
Content Pit The point where water was lowing from the Content Pt~
SW3 The on-sile surface water monitoring site located on the ML5248 boundary.

The defined channel draining the surface water outflows from the Content Pit.  Other

Mine Drainage ; . : . -
e surrounding surface water Mows also drain to this defined channel.

The eonfluence of tlow from the Mine Drainage channel with the separate channel draining

o the outflows from SW6.”

Belmore Creek Upstream Upstream of where the drainage channel enters Belmore Creek.

Belmore Creek Downstream | Downstream of where the drainage channel enters Belmore Creek.

1o . . . &

See Figure 1 for sample site location.
2 Atter the Confluence of these two drainage channels. the combined streams flow within a drainage channel to enter Belmore Creek atier
approximately one kilometre,

Table 2: March - April 2011 Water Quality — Field Data

Sample Site' Sample Date pH EC (uS/em)

Upstream Monitoring Sites

SW7 30" March 201 | 7.12 230
5" Aprit 2011 7.17 151

13" April 2011 6.48 47

21 April 2011 6.69 58
SWa6* 30% March 2011 6.39 199
3 April 2011 6.92 97

Belmore Creek Upstream 30" March 2011 6.41 193
31 March 2011 6.35 195
1¥ April 2011 6.24 196

SthoApril 2011 6.67 48

Gth April 2011 6.3'_7_ 51

Tth April 2011 6.57 50

13th April 2011 .51 47

21st April 2011 6.97 60

On-site Manitoring Sites

Confent Pit 30M March 2011 414 892
31% March 201 1 4.12 886
1 April 2011 4 878
Sth April 2011 4,44 7 702
6th April 2011 4.13 827

7th April 2011 414 833
13th April 2011 4.32 846
21st April 2011 4.24 870

" See Figure | for sample site location.

No further field sampling was condueted at site SW6 on 31 March 2011 and 1 April 2011 as the recorded surface water outflows from the
Content Pit do not enter SW6. Site SW6 is located east of the defined Mine Drainage channel and outflows from SW6 are drained via a
separate drainuge channel {see Figure 1).

Table 2 Continued: March - April 2011 Water Quality — Field Data

Releas|
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Sample Site' ( Sample Date pH EC (uS/cm)
On-site Monitoring Sites
SW3 30™ March 2011 391 ast
31 March 2011 4.01 706
I¥ April 2011 4.03 603
3th April 2011 3.96 800
6th April 2011 3.91 703
Tth April 2011 3.90 808
13th April 2011 3.83 746
21st April 2011 3.80 700
Downstream Monitoring Sites
Mine Drainage 30" Mareh 2011 313 333
31% March 201 § 5.31 326
1 April 2011 543 298
Sth April 2011 5.1 316
6th April 2011 4.95 347
Tth April 2011 5018 326
L3th April 2011 0,01 101
215t April 2011 dry dry
Conlluence 30" Mareh 2011 6.36 242
31¥ March 2011 6.29 232
1" April 2011 6.41 2108
Sth April 2011 3.67 267
6th April 2011 5.95 173
Tih April 2011 6.17 130
13th Aprit 2011 | 6.68 102
2lst April 2011 7.24 82
Belmore Creck Downstream 30" March 2011 647 207
31 March 2011 6.44 193
I April 2011 6.49 194
5th April 201 | 6.63 30
Gth April 2011 6.39 54
7th April 2011 6.52 48
13th April 2011 6.50 49
21st April 2011 | 7.00 63
" See Figure | for sumple site location.
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Table 3: Analytical Data for initial samples taken 30 March 2011 to T April 2011

T

Sample Site Sample Date pH MSE/im Tu;l?riLdJiW :'log‘;:l_ Almg/L | Asmg/L | Cdmg/L | Comg/L | Cumg/L | Nimg/L ngjL B mg/L S;T;t[.al Hg mg/L r:;;L Fmeg/L
Content Pit | 30/03/2011 3,91 782 0.8 300 1.37 0.004 0.0024 0.095 0.059 0,091 0.242 | <0.05 <0.01 <0.0001 0.002 1.2
Content Pit | 31/03/2011 3.96 740 0.8 303 1.36 0.004 0.0022 0.093 0.057 0.089 0.235 | <0.05 <0.01 <0.0001 0.002 1.1
Content Pit | 1/04/2011 3.98 737 L2 301 1.38 0.005 0.0021 0.090 0.056 0.087 0.228 | <0.05 <0.01 <0.0001 0.002 1.1
Mine .

Drainage 30/03/2011 511 236 1.1 75 0.71 0.002 0.0032 0.041 0.030 0.036 0.142 | <0.05 <0.01 <0.0001 0.001 0.6
E)A:a:iage 31/03/2011 5.19 192 1.0 80 0.69 0.002 0.0032 0.040 0.029 0.035 0.143 | <0.05 <0.01 <0.0001 0.001 0.5
gi’l;iiage 1/04/2011 5.56 168 5.3 56 0.37 0.002 0.0028 0.029 - 0.025 0.027 0.115 | <0.05 <0.01 <0.0001 0.001 0.4
Conf 30/03/2011 6.82 88 44,2 20 2.02 0.002 0.0007 0.009 0.020 0.009 0.028 | <0.05 <0.01 <0.0001 0.002 02 |
Conf 31/03/2011 6.74 68 44.9 20 242 0.002 0.0006 0.009 0.008 0.009 0.029 | <0.05 <0.01 <0.0001 0.001 0.2 ‘
Conf 1/04/2011 6.83 60 54.6 13 2.24 0.002 0.0005 0.007 0.007 0.007 0.026 | <0.05 <0.01 <0.0001 0.002 0.1
SW5 30/03/2011 3.81 428 1.2 160 4.83 0.003 0.0137 0.089 0.278 0.093 0,492 <0.05 <0.01 <0.0001 0.001 1.0
SW5 31/03/2011 3.96 565 0.8 239 4.61 0.003 0.0113 0.106 0.232 0.103 0.478 | <0.05 <0.01 <0.0001 0.002 12
SW5 1/04/2011 3.99 462 1.5 176 3.50 0.003 0.0091 0.085 0.185 0.082 0.385 | <0.05 <0.01 <0.0001 0.002 1.0
SW7 30/03/2011 6.93 102 37.3 24 1.23 0.004 | <0.0001 | 0.001 0.002 0.002 | <0.005 | <0.05 <0.01 <0.0001 | <0.001 0.2
SW7 31/03/2011 6.63 102 35.3 23 1.53 0.004 | <0.0001 | <0.001 0.002 0.002 | <0.005 | <0.05 <0.01 <0.0001 | <0.001 0.2
SW7 . 1/04/2011 6.77 102 2510 20 1.23 0.004 | <0.0001 | 0.001 0.001 0.002 | <0.005 | <0.05 <0.01 <0.0001 0.002 0.1
Belmore u/s | 30/03/2011 6.83 37 22.6 2 - 1.28 -0.005 |- <0.0001 |"<0.001 |, 0.001 |~ 0.001 | <0.005 |.<0.05 | -<0.01 <0.0001 |/<0.001 <0.1
Belmare ufs | 31/03/2011 6.73 39 278 2 - 115 ]-0.004 |<0.0001 | -<0.001 0.001 |“0.001 |-<0.005 |“<0.05 | <001 <0.0001 F 0.002 <0.1
Belmore u/s | 1/04/2011 6.95 40 28.7 4 . 1.4 -0.005 |~<0.0001 |- 0.001 0.002 0.002 |-0.007 | <0.05 ;. <0.01 |-<0.0001 | <0.001 <0.1
Betmore d/s | 30/03/2011 7.05 38 223 2 1.24 0.004 | <0.0001 |-<0.001 |- 0.004 | 0.001 |-0.005 |.<0.05 |. <0.01 <0.0001 { 0.001 <0.1

Belmare d/s | 31/03/2011 6.58 38 22.0 2 151 |-0.005 |"<0.0001 | 0.001 |- 0.002 | 0.001 |-0.005 |-<0.05 |, <0.01 |, <0.0001 t <0.001 <0.1
Belmaore d/s | 1/04/2011 6.77 50 35.0 7 - 210 |.0.004 0.0003 |° 0.002 0.004 0.003 |, 0.011 |- <0.05 |- <0.01 <0.0001 0.002 0.1
SW6 30/03/2011 6.99 40 83.2 <1 4.82 0.002 | <0.0001 | <0.001 0.002 0.001 | <0.005 | <0.05 <0.01 <0.0001 0.002 0.1

Releas(
19-181 File D Page 204 of 390




Table 4: Content Pit Discharge Estimated Flow Rate

19-181

time (secs) depth flow rate flow
Date for 5m width (m) {m) m3/s rate L/s
5/04/2011 6:00 115 0.75 0.05 0.011 10.7
5/04/2011 18:00 16.5 0.7 0.05 0.011 10.6
6/04/2011 7:00 ig 0.7 0.05 0.010 9.7
6/04/2011 18:00 19 0.7 0.05 0.009 9.2
13/04/2011 15:30 25 0.5 0.03 0.003 3.0
21/04/2011 16:00 50 0.4 0.02 0.001 0.8
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T4 April 2011

Queensland Government

Department of Environment and Resource Management
PO Box 2066

CAIRNS QLD 4870

Attention: Neil Maver
Project: Croydon Gold Mine
Subject: Advice of Incident — Croydon Gold Mine - Environmental Authority

MINT00401906 (ML 5248)
Dear Neil,

In accordance with Condition A4-3 of the Croydon Gold Mine Environmental Authority (EA)
No. MIN100401906. this advice has been prepared by Bamick {(Australia Pacific) Limited (Barrick),
operator of the Croydon Gold Mine, in response to the recorded surface water outflows from the Content
Pit at the Croydon Gold Mine in follow-up to the initial notification provided to you on 30 March 2011.
Condition A4-3 of the EA provides:

Within fouricen (14) days following the initial notification of an emergency or incidenu, firther writien advice
must be provided to the adminisiering enuthority, including the follewing:

fet) results and interpretation of all samples taken and analysed (if avatlable, if not yet available
nominate a timeframe);

(bj outcomes of actions taken at the time to preveat or minimise enviromnental hernr: and

{c) proposed actions to prevent a recurrence of the emergency or incidence.

Conditions Ad-4 and F1-3 of the EA are also relevant Lo this advice and have been reproduced below.

Ad-4 As soon as practicable, but not more than six (6) weeks following the conduct of any environmental
monitoring perforned in relation o the emergency ar incident, wiich results in the release of
confaminants not in aecordance, or reasonably expected to be not in aceordance with the
conditions of this environmental anthority, weitten advice muist he provided of the results of any
sueh monitoring performed to the administering authorin.

Fl-3 Receiving waters must he monitored at the locadions defined in Schedule F—Tuble 1 & Schedule H
~Map 2 for parameters identified in Schedule - Table 2-& Table 3 and at a fiequency of:

For the rowtine monitoring of receiving waters:
i i

o Twice yearly once during wel seasen (January - Marcly & once during dry season (July ~
Septeniber)

388491 L
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Event based sampling of discharge’ or flow events’;
o One represemative sample must be taken of a discharge event’ or flow evenr,
o Where adischarge’ or flow eventhas a duration of 24 hours or greater, sumples must be taken
daily Jor one vweek, and once a week thereafier,

L Discharge eveni Is an unduthorised suvface water discharge from walter storages or contaminated
areas on the licensed place.

I Flow event is u surface water flow in Slanghieryard Creck and 7 or Belmore Creek that occurs as o
result of vainfall,

, ; ; / ? ; ,
Note: Where discharge events' or flow events” ecctr simultaneously only one set of samples are
required to he taken. No sample is requived where there is insufficient flow duwring ihe dry season (July —
September).

Background

Barrick (Kalgoorlie) Ltd holds EA No. MIN100401906 for the former Croydon Gold Mine located on
Mining Lease (ML) 5248 to the immediate west of the Croydon Township, 560 kilometres west of Cairns,
Queensland. The Project was formerly a low grade gold mine and has since been closed and
decommissioned: Activities at the former Croydon Gold Mine now only invelve maintenance, monitoring,
investications and reclamation works (as required),

The 2008/2009 and 20092010 wet seasons resulted in extraordinary rainfall totals (see Figure 1). In
recognition of the diminishing storage capacity within the Content Pit, Barrick was granted approval by the
DERM on 23 September 2010 to undertake short-term remediation works involving the transfer of water
from the Content Pit to the Golden Butterfly Pit Lo increase the storage capacity ol the Content Pit.

As a result of the works, the water level within the Content Pit was decreased by approximately four (4)
meters during November and December 2010 (with & subsequent inerease of one (1) meter in the Golden
Butterfly Pit).

However, since completion of the works the 2010/2011 wet season has again resulted in yet another
extraordinary wet season rainfall total. Subsequent to the further heavy rainfall, abservations of the pit lake
water levels on 23 February 2011 indicated that the storage capacity within the Content Pit had again
diminished. In recognition of the diminished storage capacity within the Content Pit since the works
conducted during November and December 2010 DERM was notified by phone on 24 March 2011 of the
lfollowing points:

o Barrick had completed the approved short-term remediation works to minimise the potential risk of the
Content Pit over-topping during the 2010/2011 wet season. The works included transferring water
from the Content Pit to the Golden Butterfly Pit.

o Since completion of the works, Barrick has continued undertaking regular monitoring of the pit lake
water levels as a component of the additional hydrogeological investigations required in accordance
with the EA.

o Observations of the pit lake water levels on 23 February 2011 following the heavy rainfall conditions
in Northern Queensland indicated that the remaining frecboard of the Content and Lady Isabella Pits
was approximately 1.5 m and 3 m respectively.

e Given the remaining freeboard of these pits, it was considered that should further heavy rainfull be
experienced, there is potential for the Content Pit and Lady Isabella Pit to spill during this wet season.

o Walter quality monitoring (conducted on 23 February 2011) of the Content and Lady lsabella Pits
indicated pH results of 4.59 and 4.10 respectively and EC results of 810 g S/em and 530 p S/em
respectively.

s Access to the site to recommence water lransfer works was restricted due to the recent heavy rainfall
conditions. As a result, Barrick was unable to access the site to undertake similar short-term works to
minimise the potential spill risk.
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e  Notwithstanding the above, Barrick will:

~  continue to undertake regular monitoring of the pit lake water levels and water quality:
and

- continue hydrogeological investigations during this wet season in accordance with the
EA. including detailed water balances for each pit lake to confirm the preliminary pit
water balance modelling results and to guide the long-term management requirements for
the site,

Due to inaccessibility of the site during the 2010/2011 wet season, Barrick retains the services of a local
resident to visually monitor the site, in particular the pit lake levels. Barrick was informed by the local
resident on the 29" March 2011 that the Content Pit was full and surface water outflows from the pit were
observed due to the recent heavy rainfall conditions.” A Barrick representative visitedytheusite on the

30" March 2011 and confirmed the surface water outflows from the Content Pit and notified the
Department of Environment and Resource Management (DERM) by telephone as required by LA
Conditions Ad-1 and A4-2 and began monitoring and sampling as per EA Condition F1-3.

No surface water outflows have been recorded from any of the other open pits, vz Lady Isabella, Golden
Butterfly and Golden Butterily North open pits.

The results of field water quality moniioring conducted during February 2011 prior to the recorded surface
water outflows from the Content Pit are provided in Table 1.

Table |: February 2011 Water Quality

Location Sample Site' Sample Date pH Electrical
Conducetivity (uS/em)

Belmore Creek Upstream EA SW7 23 February 201 | 7.10 39 /
Monitoring Site

. o Content Pil 23 February 201 | 4.02 948 /
On-site EA Monitoring Sites E G v

SW3 23 February 2011 5.69 441

Belmore Creek Downstream SW6 23 February 2011 6.97 169 /

EA Monitoring Site
' See Figure 2 for sample sile location.

Initial Field Results and Interpretation

Sample site selection to monitor the potential impact of the recorded surface water outflows from the
Content Pit is based upon the following:

Sample Site! Sample Site Description R —
Content Pit The point where water was flowing from the Content Pit.
SW35 The on-site surface water monitoring site located on the ML5248 boundary.

The defined channel draining the surface water outflows from the Content Pit. Other

Mine Drainage . i . R
surrounding surface water fows also drain to this defined channel.

The confluence of flow from the Mine Drainage channel with the separate channel

Conf - . , k4
draining the outflows rom SW6.”

Belmore Creek Upstream Upstream of where the drainage channel enters Belmore Creek.

Belmore Creck Downstream of where the drainage channel enters Belmore Creek.

Downstream SR

la " N . .

See Figure 2 tor sample site location.
* Atter the Contluence of these two drainage channels, the combined sireams flow within a drainage channel to enter Belmore Creek
after approximately one kilomelre.

388491 3
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Initial field data for pH and Electrical Conductivity (EC) from sampling undertaken between
30 March 2011 and | April 201 | subsequent to the recorded surface water outflows from the Content Pit
are given in Table 2. Water samples were collected from various sites (see Figure 2) for the full range of
parameters specified in Schedule F Tables 2 and 3 of the EA. The samples collected during the period
30" March 2011 to I April 2011 inclusive have been submitted to ALS Laboratory Services in Brisbane
with analytical resulls expected within two weeks (e, by mid April 2011). Additional samples were
collected daily during the period 5" April 2011 to 7" April 2011. Analytical results from subsequent
samples as required by EA Condition F1-3 will also be available within the same time frame after
submission to ALS.

Table 2: March - April 2011 Water Quality

Sample Site' ! Sample Date pll E EC (uSfem)
Upstrream Monitoring Sites
SW7 30" Marceh 2011 7.12 230
SW6’ 30™ Mareh 2011 6.39 199
Belmore Creek Upstream 30™ March 2011 6.41 193
31" March 2011 6.33 195
I April 2011 6.24 196
On-site Monitoring Sites
Content Pit 30% March 2011 4 892
317 Mareh 2011 4,12 886
¥ April 2011 4,14 878
SW3 30" March 201§ 3 357
31 March 2011 4,01 706
1 April 2011 4.03 603
Downstream Monitoring Sites
Mine Drainage 30" March 2011 513 353
31 March 2011 331 326
1" April 2011 543 298
Confluence 30" March 2011 6.36 242
3 1% March 2011 6.29 232
" April 2011 6.41 218
Belmore Creek 30™ March 2011 647 207
i 31 March 201 644 193 ]
1 April 2011 6.49 194

' See Figure 2 for sample site location

* Nofurther field sampling was conducted at site SW6 on 31 March 2011 and | April 2011 as the recorded surface water outflows
from the Content Pit do not enter SW6. Site SW6 is located east of the defined Mine Drainage channel and outflows from SW6 are
drained via a separale drainage channel (see Figure 2),

The initial field EC/pH results from the recorded surface water outflows from the Content Pit compared to
the initial field results from surrounding standing surface waters allowed relatively confident delineation of
the physical extent of possible impact. The indication from the initial field meter readings is that the
recorded surface water outflows from the Content Pit are diluted from flows of rain/surface water and in
terms of pH/EC are approximately comparable with the background surface water levels at the sample site
Conf. There is no significant difference in the pH/EC resulis of the upstream and downstream Belmore
Creek sample sites.
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Actions Taken

A baseline macroinvertebrate survey in Belmore Creek was scheduled to be performed by
FRC Environmental prior to end of the current wet season. [n light of the surface water outflows from the
Content Pit. this survey has been brought forward with FRC Environmental commencing the survey on the
4™ April 201 1, This survey is being conducted in accordance with the Australian River Assessment System
(AUSRIVAS) methodology. '

Barrick has also notified the relevant landholder downstream of the Croydon Gold Mine of the incident.

In accordance with EA Condition Ad-4, the analytical results of the surface water sampling submitted to
the ALS Laboratory since 30 March 2011 and the macroinvertebrate survey results (if available) will be
provided to the DERM no more than six weeks following the conduct of the monitoring.

Once the results of the surface water quality monitoring have been received and the outcomes of the
macroinvertebrate survey in Belmore Creek have been determined, Barrick will assess the options available
for preventing a recurrence of the incident and the requirement for management measures. Should
management measures be required, consultation with the DERM will be undertaken prior to commencing
any works.

As discussed with the DERM by telephone on 23 March 2011, Barrick is continuing to undertake
monitoring in accordance with Condition F1-3 of the EA and is continuing to undertake hydrogeological
investigations during this wet season in accordance with Condition F4-6 of the EA.

Should you require any further information regarding this advice, please do not hesitate to contact me on
CTPI 49-Sch4

Yours singerely,
BARRICK (AUSTRALIA PACIFIC) LIMITED
CTPI 49-Sch4 |

CTPI49-Schd | -
Reclamation and Closure Manager

w
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EA I’T'H{L)O fufft)(r ([N‘ ;J}T}.f
Memorandum (& 23 Migr006)
FA - -ﬁa,z;qwﬁ 52;2,

Enquiries Neil Maver
Telephone (07) 4222 5331
Your reference

Our reference ML5248

22 February 2011

To: Alex Apostle
Cc Hamish Butler
From: Neil Maver
Subject: Croydon Gold Mine PMLUP

The sections below outline the requirements in the EA relating to post mine landuse and rehab followed by an
assessment of how the PMLUP and Rehabilitation Monitoring Program satisfies each requirement,

Post Mine Land Use Plan
(C2-1) A Post Mine land Use Plan for the licensed place must be developed and implemented for a nominal period of:
(a) at least thirty (30) years following the cessation of mining activities on the licensed place; or

(b) a shorter period if the licensed place is proven to be geo-technically and geo-chemically stable and it can be
demonstrated to the satisfaction of the administering authority that no release of contaminants from the site will resuit
in environmental harm and be prepared at least 18 months prier to cessation of mining activities on the licensed place.

The Post Mine Land Use Plan was submitted with the Plan of Operations (dated November 2008) approved

on 18 December 2008 for a term of 3 years. / £xpir. j an lpda . 2o
(C2-2) The Post Mine Land Use Plan must be included in the Plan of Operations and updated with each subsequent Plan of

Operations, describing how the rehabilitation objectives in Schedule C — Table 1 will be achieved. The Post Mine Land Use
Plan must include:

(a) schematic representation of final land form inclusive of drainage features; and

A schematic representation has been included showing all mine related landforms, drainage, topography etc.
(b) slope designé; and

Slope design was finalised during reclamation work in 1996/97 and reported in 2001. It involved battering of
slopes to 3H:1V with benches of 5m and width at 5m spacing.

(c) cover design including a report on the effectiveness of existing cover systems; and

Cover design was finalised during reclamation work in 1996/97 and reported in 2001. Further detail on its
current effectiveness has been included. The cover system for WRDs consists of a clay capping layer, rock fill
surface layer and topsoil. Final cover system monitoring is provided in the Rehabilitation Monitoring Program.

Grazing pressure and the results of on-site waters and receiving waters monitoring which indicate
exceedences (though only short term) suggests the effectiveness of the cover system is limited in some
areas.

(d) drainage design; and

A Water Management Strategy (WMS) has been prepared that includes detail of drainage management.
There is a commitment for an annual review of the WMS which should assist in assessing the effectiveness
of the proposed drainage management strategies. Should surface water monitoring indicate poor
performance of the surface water management system, Barrick have committed to completing further -
reclamation works.

(e) erosion controls on reformed land; and

An Erosion and Sediment Control Plan (ESCP) has been prepared in accordance with Condition F5-1
of the EA. The results of the monitoring program should assist in assessing the effectiveness of the proposed
erosion and sediment control measures and if necessary, the ESCP will be updated where required.
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(f) description of experimental design for monitoring of analogue and rehabilitated areas inclusive of statistical design; and

A Rehabilitation Monitoring Program has been prepared and is provided as an Attachment. The Rehabilitation
Monitoring Program includes three analogue monitoring sites and 12 rehabilitation monitoring sites.

(g) proposed revegetation criteria including:
i. species diversity,
ii. abundance and composition,
iiv. projective cover,
iv. dry matter production and

v. stocking rates to ensure self sustaining vegetation is maintained; and

All the above criteria have been identified as revegetation criteria and a grazing management plan has been
developed.

For landforms other than the pits the rehab objective is to return the land to disturbed native habitat. Sixteen
tree and shrub species were included in the seed mix used during the 1996 revegetation program.

Nothing specific has been presented on the monitoring of fauna populations. Barrick argues there is a
relatively low species diversity indicative of the savannah bio-region of Croydon.

(h) proposed revegetation methods inclusive of plant species selection, re-profiling, respreading soil, soil
ameliocrants/amendments, surface preparaticn and method of propagation; and

The Plan does include detail of the revegetation methods used to date including all those above. HLA-
Envirosciences (2001a) reported 19 species at the vegetation monitoring sites, including seven species of
Acacias, seven species of Eucalypts and five species belonging to other genera including Melaleuca, Atalaya,
Erythrophleum and Hakea. The commitment is made that where additional rehab works are required similar
reveg methods to these will be implemented.

(i} materials balance including available top soil and low permeability encapsulation media for capping; and

A materials balance was identified for works complete during the 2009 dry season including volumes of
available soil and encapsulation media.

(j) research program and associated milestones.

There is a commitment to undertake research programs in consultation with DERM where monitoring shows
a need.

(k) geotechnical, geochemical and hydrological studies;

The Plan states that no historical geotechnical investigations have been completed. A geotechnical
investigation for the Project has been conducted by a suitably qualified person and is currently under review.
A risk-based approach will be used to identify areas of the site where geotechnical risk is relevant. This
investigation will include the highwall of the Golden Butterfly North open pit and the railway line.

A geochemical investigation undertaken in 1986 resulted in the identification of areas with acid producing
potential. The re-profiling and capping of the Golden Butterfly and Content waste rock dumps and the
removal of all potentially acid generating material from the Golden Butterfly and Content stockpile hardstand
areas and the Slaughteryard Creek drainage channel were conducted in 1996.

A hydrological assessment has been completed and is detailed in the PMLUP. The water management
requirements and proposed drainage remediation works for the Project have been prepared and are included
in the WMS. In addition to the groundwater monitoring network additional hydro-geological investigations are
required by Condition F4-6 of the EA. Further hydro-geological investigation/assessment will be conducted
during the 2010/11 wet season and will aim to confirm the conceptual hydro-geological model.

() chemical, physical and biological properties of soil and water;

It is stated that monitoring suggests soil properties of the rehab sites will support the desired landuse. Two
areas of concern are high acidity on the Content dump and low nitregen on the site in general. It is proposed
to improve soil nitrogen through sowing groundcover legumes.

Hydrological assessments and monitoring have been completed in accordance with the EA. The water quality
from the surface water monitoring sites is analysed to provide an indication of the rehabilitation performance
at the Project.
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(m) measurable completion criteria for each rehabilitation indicator that enables determination of rehabilitation success for
each disturbance type; and

Measurable completion criteria for final landforms (stable, free of erosion etc), revegetation (species diversity,
abundance etc), surface water and groundwater (compliance with limits set out in the EA) have been
identified.

(n) rehabilitation monitoring pregram, including the menitoring of;
i surface water quality;
ii. groundwater quality;
iii, erosion rates;
iv. integrity and effectiveness of final cover of final cover systems; and
V. health and resilience of vegetative cover
A rehabilitation program with descriptions of the above has been identified.
(o) grazing management plan, and;.
A Grazing Management Plan has been included as Attachment B.
(p) Operation and maintenance of:
i. the surface water management system;
There is a commitment for further maintenance of the system should monitoring indicate poor performance.
ii. groundwater monitoring network;
Groundwater monitoring is being performed in accordance with the EA.
iii. final cover systems; and
Final covers will be monitored in accordance with rehab monitoring program.
iv. vegetative cover

Vegetation cover will be monitored in accordance with rehab manitoring program.

Rehabilitation Monitoring Program

(C3-1) The holder of the environmental authority must conduct a Rehabilitation Monitoring Program on at least a yearly basis,
which must include sufficient spatial and temporal replication to enable scientifically justifiable conclusions as established
under the rehabilitation program or other methodology to the satisfaction of the Administering Authority.

Monitoring is completed annually with rehab monitoring results available from 1997 to 2001 and from 2004 to

present.

The statistical validity of the vegetation monitoring requires further analysis. Barrick suggest a total of 12
transects for disturbed areas and three for analogue sites will be adequate to enable scientifically justifiable
conclusions.

The incidence of erosion is monitored along similar field traverses.

(C3-2) The rehabilitation monitoring program must be developed by 1 October 2008 and be implemented by a person nominated
by the environmental authority holder possessing appropriate qualifications and experience in the field of rehabilitation
management.

The monitoring of receiving, onsite and groundwaters and sediment is being performed in accordance with
the requirements of the EA.

(C3-3) Verification of rehabilitation success is to be determined by comparison with the criteria documented in the Post Mine Land
Use Plan required under Condition C2-1.

Rehabilitation success to be verified through annual monitoring reports.
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Conclusions / Recommendations:

The PMLUP and Rehab Monitoring Plan have been developed and implemented in accordance with the
relevant conditions of the EA and broadly in terms of the requirements under Guideline 18. It is recommended
a letter be issued requiring further review and on-site assessment including:

1. A review of the effectiveness of the experimental design used for vegetation monitoring. Further
investigation on the statistical validity of the vegetation monitoring program is recommended in terms of the
appropriateness of having only three analogue monitoring sites and 12 rehabilitation monitoring sites.

2. An increased emphasis on the monitoring of fauna populations as a component of rehabilitation success.

Following a response from Barrick:
- Complete a review of monitoring data supplied with the 2010 Annual Return with reference to the data
provided in 2009 to determine the effectiveness of the water management strategy.
- As part of the next scheduled site inspection assess the following:
a) Effectiveness of the grazing management plan with reference to actual grazing regimes.
b) Rates of erosion on site to determine the effectiveness of the ESCP.
c) The performance of the WRD capping design.
d) The performance of vegetation growth and the need for any improvement to soil properties

Relei
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BARRICK (AUSTRALIA PACIFIC)  Tel: (618) 9212 5777
B A R R I I( LIMITED Fax: (618) 9322 5700
ABN. 19008 143 137
3 PR AL C : 1 Level 10

2 MIll Street

Locked Bag 12

CLOISTERS SQUARE WA 6350
PERTH WA AUSTRALIA

| August 2011

Queensland Government

Department of Environment and Resource Management
PO Box 2316

MT ISA QLD 4825

Attention: Alex Apostol

Dear Alex,

Subject: Croydon Gold Mine - Results of Water Quality Monitoring and Macroinvertebrate Survey
Report

As you are aware, surface water outflows were recorded from the Content Pit at the Croydon Gold Mine at the
end of March and early April 2011, Initial notification of the surface water outflows was provided by Barrick
Australia Pacific Limited (Barrick) to the Department of Environment and Resource Management (DERM) on
30 March 2011. A detailed description of the background to the Content Pit outflow was provided in the follow-
up written advice submitted by Barrick to the DERM on 14 April 2011,

In accordance with Condition A4-4 of the Croydon Gold Mine Environmental Authority (EA)
No. MIN100401906, please find attached the following results of the monitoring performed in response to the
Content Pit surface water outflow:

e analytical results from surface water quality monitoring undertaken at the relevant on-site and receiving
water monitoring locations defined in Schedule F — Tables 7 and 1 respectively of the EA and at other
relevant sites between 30 March to 2 May 2011 (Attachment A); and

o the Croydon Gold Mine Macroinvertebrate Survey (report prepared by fic environmental) undertaken in
Belmore Creek (and relevant tributary downstream of ML 5248) on 4 to 6 April 2011 (Attachment B).

A description of the on-site and receiving water monitoring sites is provided in Table 1 and the locations are
shown on Figure 1.

Table 1
Description of On-site and Receiving Water Monitoring Sites

Sample Site' Sample Site Description
Content Pit The point where water was flowing from the Content Pit.
SW5 The on-site surface water monitoring site located on the ML5248 boundary.

The defined channel draining the surface water outflows from the Content Pit, Other

M Drstnage surrounding surface water flows also drain to this defined channel.

The confluence of flow. from the Mine Drainage channel with the separate channel draining

Confluence the outflows from SW6.2

Belmore Creek Upstream Upstream of where the mine drainage channel enters Belmore Creek.

Belmore Creek Downstream Downstream of where the mine drainage channel enters Belinore Creek.
I

See Figure | for sample site locations.

After the confluence of these two drainage channels, the combined streams flow within a drainage channel to enter Belmore Creek after
approximately one kilometre.

LTR-DERM (Croydon Follow-up Advice)- B (RES00403854) 1 Releas
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Figure 1: Sample Site Locations
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A summary of the on-site water quality monitoring results from 30 March 2011 to 2 May 2011 compared with
the on-site water contaminant limits defined in Schedule F — Table 8 of the EA is provided in Table 2 below.

Table 2
Summary of Analytical Results for Relevant On-site Water Monitoring Sites
Sample Analyte Contaminant | Number of Number of Minimum Maximum Mean
Site' Limit Exceedances Samples
Content Pit pH 4 - 9 pH units 3 9 3.91 4.20 4.08
SW5s pH 4 - 9 pH units 8 9 3.75 4.38 3.93
Fluoride 2 mg/L 2 9 1.00 2.50 1.66
Aluminium 5 mg/L 6 9 3.90 14.90 8.45
Cadmium 0.01 mg/L 8 9 0.0091 0.0244 0.018
"Refer to Figure 1.

A summary of the receiving water quality monitoring results from 30 March 2011 to 2 May 2011 compared with
the receiving water trigger levels and contaminant limits defined in Schedule F - Tables 2 and 3 respectively of
the EA is provided in Table 3 below.

LTR-DERM (Croydon Follow-up Advice)- B (RES00403854) 3
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Table 3
Sumimary of Analytical Results for Relevant Receiving Water Monitoring Sites

Samnle Site Pataineter H EC F Sulphate | Turbidity Al As B Cd Cr Co Cu Hg Ni Se Zn
amp P (pS7cm) | (mg/L) (mg/L) (NTU) (mg/L) | (mg/L) | (mg/L) (mg/L) (mg/L) (mg/L) | (mg/L) [ (mg/L) | (mg/L) (mg/L) (mg/L)
Maximum 749 153 0.2 47 40 1.53 0.013 0.05 0.0001 0.002 0.001 0.002 0.0001 0.003 0.01 0.005
S Minimum 6.63 25 0.1 1 20 025 0.002 0.05 0.0001 0.001 0.001 0.001 0.0001 0.001 0.01 0.003
(Belmore Average 6.92 83.43 0.14 17.29 29.10 0.87 0.01 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Creek EA Median 6.93 102 0.1 20 25.1 0.85 0.004 0.05 0.0001 0.001 0.001 0.002 0.0001 0.002 0.01 0.005
o No. of samples. 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
site) Trigger Level
Exceedance - - = - Yes Yes - - - - - - - - - -
Contaminant
Limit Exceedance - = - - Yes - - - - - - - - - - -
Maximum 6.99 40 0.1 1 120 4.82 0.002 0.05 0.0001 0.002 0.001 0.002 0.0001 0.002 0.01 0.005
P Minimum 0.8 32 0.1 1 83.2 2.13 0.002 0.05 0.0001 0.001 0.001 0.001 0.0001 0.001 0.01 0.005
— Stoc
Water Dam Average 6.90 36.00 0.10 1.00 101.60 3.48 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
(upstream of Median 6.895 36 0.1 1 101.6 3475 0.002 0.05 0.0001 0.0015 0.001 0.0015 0.0001 0.0015 0.01 0.005
surface water '
outflow ?0 of saLfnphles. 2 2 2 Z 2 2 2 2 2 2 2 2 2 2 2 2
athws rigger Leve!
pathiway) Exceedance - - - - Yes Yes - - = * = = - - - =
Contaminant
Limit Exceedance - - - - Yes - - - - - = - - - - =
Bel Maximum T2l 65 0.2 8 293 1.28 0.016 0.05 0.0001 0.003 0.001 0.002 0.0001 0.002 0.01 0.007
elmore
Creck ufs | Minimum 673 33 0.1 2 9.7 004 | 0004 | 005 | 0.0001 0.001 0001 | 0001 | 00001 | 0.001 0.01 0.005
(upstream of | Average 6.97 41.44 0.11 422 22.39 0.62 0.01 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
T ater
s | Median 695 39 0.1 4 25 056 | 0008 | 005 | 00001 | 0001 | 0001 | 0001 | 00001 | 0.001 0.01 0.005
pathway Na. of samples 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
confluence " Trigger Level
with Belmore | Exceedance - - - - Yes = Yes - = - = = - - - =
Creek) Contaminant
Limit Exceedance - - - - Yes - - = = - = - = - - -
Trigger Level' 6-75 256 03 51.2 25.8 1.348 0.013 0.37 0.0002 0.003 0.0025 0.0046 0.0006 0.011 0.011 0.0092
Contaminant Limit* 59 3970 -~ 2 1000 - - 5 e 0.5 § 0.01 1c # I 1 0.002- 1~ 0.02 20
' Receiving Water Trigger Levels — EA Schedule F Table 2
* Receiving Water Contaminant Limits — EA Schedule F Table 3
Note: As per note 6 of Schedule F -Table 2 of the EA, comparison against trigger and contaminant limits is made to the maximum test values collected since a discharge event occurred.
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Table 3 (Continued)
Summary of Analytical Results for Relevant Receiving Water Monitoring Sites

. EC F Sulphate | Turbidit Al As B Cd Cr Co Cu Hg Ni Se Zn
Sample Site Paramet H
imple Site trameter ¥ (uS/em) | (mg/L) | (mg/L) | y(NTU) | (mg/L) | (mg/L) | (mglL) | (mg/L) | (mg/L) | (mg/L) | (mgL) | (mg) | (mgL) | (mgmy | (merw)
Maximum 6.88 354 0.8 130 110 1.74 0.003 0.05 0.0032 0.001 0.071 0.035 0.0001 0.047 0.01 0.158
Minimum 4.9 71 0.3 17 1 0.37 0.002 0.05 0.0001 0.001 0.001 0.008 0.0001 0.003 0.01 0.005
Average 5.40 237 0.57 84 19.8 0.90 0.0024 0.05 0.0024 0.001 0.0444 0.0263 0.0001 0.033 0.01 0.118
Median 5.17 236 0.6 80 6 0.71 0.002 0.05 0.0028 0.001 0.041 0.029 0.0001 0.036 0.01 0.142
Mine Drainage
No. of samples 7 7 7 7 7 7 7 7 7 7 7 7 7 g 7 7
Trigger Level
Exceedance Yes Yes Yes Yes Yes Yes - - Yes - Yes Yes - Yes - Yes
Contaminant
Limit
Exceedance - - - - Yes - - 3 - - - - - = - -
Maximum 6.83 185 0.4 64 110 2.42 0.004 0.05 0.0007 0.002 0.018 0.02 0.0001 0.013 0.01 0.037
Minimum 6.2 60 0.1 13 44.2 0.28 0.001 0.05 0.0001 0.001 0.001 0.004 0.0001 0.002 0.01 0.005
Cu?ﬂucncc of | Average 6.58 103.63 0.26 30.00 74.21 1.54 0.00 0.05 0.00 0.00 0.01 0.01 0.00 0.01 0.01 0.02
et wal
oo MR | Median 6.64 86 025 215 75 1.66 | 0002 | 005 | 000055 | 0.001 0.008 | 0008 | 00001 | 0.008 | 001 0.025
pathway with No. of samples 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
tributary of Trigger Level
Belmore Creek | Exceedance - - Yes Yes Yes Yes - - Yes - Yes Yes - Yes - Yes
Contaminant
Limit
Exceedance - - - - Yes - - = - - - - - - - -
Maximum 727 66 0.2 8 35 2.1 0.019 0.05 0.0003 0.002 0.002 0.004 0.0001 0.003 0.01 0.011
3"-1”10“‘-' Creek | Minimum 6.58 32 0.1 2 8.9 0.08 0.004 0.05 0.0001 0.001 0.001 0.001 0.0001 0.001 0.01 0.005
fs
(downstream Average 6.93 42.44 (1) 4.33 22.36 (_}.7.’5 0.01 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
of canfluence Median 6.97 39 0.1 4 223 0.45 0.006 0.05 0.0001 0.001 0.001 0.001 0.0001 0.001 0.01 0.005
of surface ; ;.
e ) I\?. of -sampl‘_s 9 9 0 9 9 9 9 9 9 9 9 9 9 9 9 9
pathway with g“gge(;' Level Yes Ves v Vg v
Belfibis xceedance - - - - es es es - es - - - - - - es
Creek) Cpn@ammant
Limit
Exceedance - - - - Yes - - - - - - - - = - -
Trigger Level' 6-7.5 250 0.3 51.2 25.8 1.348 0.013 0.37 0.0002 0.005 0.0025 0.0046 0.0006 0.011 0.011 0.0092
Contaminant Limit® 5-9 5970 2 1000 - 5 0.5 5 0.01 1 1 1 0.002 1 0.02 20
' Receiving Water Trigger Levels — EA Schedule F Table 2
* Receiving Water Contaminant Limits — EA Sehedule F Table 3
Note: As per note 6 of Schedule F -Table 2 of the EA, comparison against trigger and contaminant limits is made to the maximum test values collected since a discharge event occurred.
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Actions Taken

Based on the results of the surface water quality monitoring undertaken on-site and at receiving water sites
located downstream of the recorded surface water outflows from the Content Pit (Attachment A), Barrick
immediately commenced an investigation into the potential for environmental harm as a result of the Content Pit
outflows.

The investigation is currently being completed and includes:

o adetailed description of the monitoring programme conducted in response {o the outflows;

e  results of all monitoring undertaken in response to the outflows; and

o  an assessment of the monitoring results in accordance with the ANZECC and ARMCANZ (2000) risk-based
decision framework to assess whether a stressor represents a low, possible or high risk to the aquatic
ecosystem (this assessment includes a comparison of the monitoring data against ANZECC and ARMCANZ
(2000) guideline trigger values and would identify the investigations conducted to determine whether or not
a real risk to the ecosystem exists).

Barrick will submit the investigation including the components described above to the DERM by
31 October 2011,

Should you require any further information, please do not hesitate to contact me on| CTPI 49-Sch4

Yours sincerely

BARRICK (AUSTRALIA PACIFIC) LIMITED
CTPI 49-Sch4

CTPI 49-Sch4

Reclamation and Closure Manager
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ATTACHMENT A

ANALYTICAL RESULTS OF SURFACE WATER QUALITY MONITORING
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Attachment A: Analytical Results of Surface Water Monitoring during 30 March to 2 May 2011

Sanple Site? | Samplelafe: | o pgffm e _IS::;;; mEL msz m(,:;L m(;')L m(;:’xL ml;J}L m?/]L mg/L S:nzfial Hg mg/L .S;;, F mall.
Relevant EA On-site Water Monitoring Sites
Content Pit 30/03/2011 391 782 0.8 300 1.37 0.004 0.0024 0.095 0.059 0.091 0.242 <0.05 <0.01 <0.0001 0.002 12
Content Pit 31/03/2011 3.96 740 0.8 303 1.36 0.004 0.0022 0.093 0.057 0.089 0.235 <0.05 <0.01 <0.0001 0.002 1.1
Content Pit 1/04/2011 3.98 737 1.2 301 1.38 0.005 0.0021 0.090 0.056 0.087 0.229 <0.05 <0.01 <0.0001 0.002 1.1
Content Pit 5/04/2011 4.11 781 2 304 1.62 0.009 0.0023 0.103 0.062 0.099 0.266 <0.05 <0.01 <0.0001 <0.001 1.3
Content Pit 6/04/2011 4.11 778 3.0 304 1.55 0.008 0.0023 0.104 0.061 0.1 0.27 <0.05 <0.01 <0.0001 <0.001 13
Content Pit 7/04/2011 4.19 783 5.8 309 1.51 0.006 0.0022 0.104 0.062 0.101 0.261 <0.05 <0.01 <0.0001 <0.001 15
Content Pit 13/04/2011 4.13 770 90 316 1.34 0.006 0.0021 0.101 0.057 0.096 0.244 <0.05 <0.01 <0.0001 <0.001 1.4
Content Pit 21/04/2011 4.2 784 4.3 310 1.31 0.007 0.0022 0.112 0.056 0.103 0.259 <0.05 <0.01 <(.0001 <0.001 14
Content Pit 2/05/2011 4.13 789 44 312 1.62 0.009 0.0025 0.101 0.061 0.097 0.279 <005 <0.01 <0.0001 0.002 14
SW5 30/03/2011 3.81 428 1.2 160 4.83 0.003 0.0137 0.089 0278 0.093 0.492 <0.05 <0.01 <0.0001 0.001 © 1.0
SW5 31/03/2011 3.96 565 0.8 239 4.61 0.003 0.0113 0.106 0.232 0.103 0478 <0.05 <0.01 <0.0001 0.002 1.2
SWs 1/04/2011 3.99 462 15 176 3.90 0.003 0.0091 0.089 0.195 0.082 0.385 <0.05 <0.01 <0.0001 0.002 1.0
SW5 5/04/2011 39 730 2 301 9.31 0.004 0.0167 0.156 0.425 0.152 0.692 <0.05 <0.01 <0.0001 0.001 B
SW5 6/04/2011 3.89 757 3.9 311 8.46 0.004 0.0156 0.16 0.396 0.148 0.654 <0.05 <0.01 <(.0001 0.001 1.7
SWS 7/04/2011 3.92 778 11 322 8.89 0.004 0.0154 0.164 0.395 0.157 0.662 <0.05 <0.01 <0.0001 0.001 1.5
SW5 13/04/2011 3.79 853 2 363 9.8 0.004 0.0164 0.179 0.433 0177 0.688 <0.05 <0.01 <0.0001 0.001 T2
SW5 21/04/2011 4.38 904 4.9 385 11.4 0.004 0.0192 0.202 0.534 0.19 0.771 <0.05 <0.01 <0.0001 0.001 2.1
SW5 2/05/2011 3.75 1130 3.7 491 14.9 0.004 0.0244 0.234 0.593 0.22 0.959 <0.05 <0.01 <0.0001 0.001 2.5
SW7 30/03/2011 6.93 102 373 24 1.23 0.004 <0.0001 0.001 0.002 0.002 <0.005 | <0.05 <0.01 <0.0001 <0.001 0.2
SW7 31/03/2011 6.63 102 353 23 1.53 0.004 <0.0001 <0.001 0.002 0.002 <0.005 | <0.05 <0.01 <0.0001 <0.001 02
SW7 1/04/2011 6.77 102 25l 20 1.23 0.004 <0.0001 0.001 0.001 0.002 <0.005 | <0.05 <0.01 <0.0001 0.002 0.1
SW7 6/04/2011 6.97 153 40 47 0.85 0.002 <0.0001 <0.001 0.002 0.003 0.005 0.05 0.01 <0.0001 0.001 0.2
SW7 13/04/2011 7.19 32 20 1 0.7 0.01 <0.0001 <0.001 0.002 0.003 0.005 0.05 0.01 <0.0001 0.001 0.1
SW7 21/04/2011 6.92 25 P2 2 0.29 0.011 <0.0001 <0.001 0.002 0.003 0.005 0.05 0.01 <0.0001 0.001 0.1
SW7 2/05/2011 7.06 68 24 4 0.25 0.013 <0.0001 <0.001 <0.001 <0.001 0.005 0.05 0.01 <0.0001 0.001 0.1
SWo* 30/03/2011 6.99 40 83.2 <l 4.82 0.002 <0.0001 <0.001 0.002 0.001 <0.005 | <0.05 <0.01 <0.0001 0.002 0.1
SW6* 5/04/2011 6.8 32 120 1 2.13 0.002 <0.0001 | <0.001 <0.001 0.002 <0.005 | <0.05 <0.01 <0.0001 0.001 0.1

! Refer to Figure 1.
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Attachment A: Analytical Results of Surface Water Monitoring during 30 March to 2 May 2011 (Continued)

- EC Turbidity | SO/ Al As cd Co Cu Ni Zn B Se Total Crf
Sempleftie’ | BapleDite PH | ystem | NTU | mon | mot | mgt | mgr | mgt | mgr | mgL | mgr | mgr | mgr | ME™EL | oo F mg/L
Relevant Belmore Creek Upstream Reference Monitoring Sites
Ei';‘f;‘js 30/03/2011 6.83 37 226 2 1.28 0.005 | <0.0001 | <0.001 | 0.001 0.001 | <0.005 | <0.05 <0.01 <0.0001 | <0.001 <0.1
Belmore 5
e 31/03/2011 6.73 39 275 5 115 0004 | <0.0001 | <0.001 | o0.001 0001 | <0.005 | <0.05 <0.01 <0.0001 | 0.002 <0.1
Belmore
i) 1/04/2011 6.95 40 29.7 4 1.14 0.005 | <0.0001 | 0.001 0.002 0002 | 0.007 | <005 <0.01 <0.0001 | <0.001 <0.1
Belmore i
Smaretiod 5/04/2011 7.02 39 26 4 0.64 0.008 | <0.0001 | <0.001 | <0.001 | <0001 | 0.005 | <0.05 <0.01 <0.0001 | <0.001 0.1
gif:}(";“;s 6/04/2011 6.94 39 25 4 056 | 0008 | <0.0001 | <0001 | <0.001 | <0001 | 0005 | <005 | <001 | <0.0001 | 0003 0.1
Belmore
e ol 7/04/2011 6.94 39 25 3 0.52 0.008 | <0.0001 | <0.001 | <0.001 | <0001 | 0.005 | <005 <0.01 <0.0001 | <0.001 0.1
Belmore
Cronnie 13/04/2011 7.11 42 21 4 0.16 0.016 | <0.0001 | <0.001 | <0.001 | <0.001 | 0.005 | <005 | <0.01 <0.0001 | <0.001 0.1
gi’;{"gﬁs 21/04/2011 7 33 15 7 0.04 0011 | <0.0001 | <0.001 | <0.001 | <0.001 | 0.005 | <0.05 <0.01 <0.0001 | <0.001 02
1(3::.]33{035 2/05/2011 7.21 65 9.7 8 0.08 | 0011 | <0.0001 | <0.001 | <0.001 | <0.001 | 0.005 | <0.05 | <0.01 | <0.0001 | 0.002 0.1
l“)“r‘;im 30/03/2011 5.11 236 1.1 75 0.71 0002 | 00032 | 0041 0.030 0036 | 0142 | <0.05 <0.01 <0.0001 | 0.001 0.6
g‘;‘;ﬂge 31/03/2011 5.19 192 1.0 80 0.69 0002 | 00032 | 0040 | 0029 0035 | 0143 | <0.05 <0.01 <0.0001 | 0.001 0.5
g‘r‘;‘;ape 1/04/2011 5.56 168 53 56 0.37 0.002 | 0.0028 | 0.029 0.025 0027 | 0115 | <005 <0.01 <0.0001 | o0.001 0.4
B‘:;iagc 5/04/2011 5.17 334 74 122 1.01 0.003 | 00026 | 0.066 0034 | 0047 | 0158 | <0.05 <0.01 <0.0001 0.001 0.8
g‘ri:;age 6/04/2011 49 354 77 130 1.14 0.003 | 00028 | 0.071 0.035 0047 | 0152 | <005 | <0.01 <0.0001 | 0.001 0.8
s 7/04/2011 497 301 6 108 0.63 0.002 | 00019 | 0.063 0.023 0036 | 0111 | <005 | <001 <0.0001 | 0.001 0.6
Dmmage
gr};iagc 13/04/2011 6.88 71 110 17 174 0.003 0.0001 0.001 0.008 0003 | 0.005 | <0.05 <0.01 <0.0001 0.001 03

T 3

Refer to Figure 1.
* No further field sampling was conducted at site SW6 on 31 March 2011 and 1 April 2011 as the recorded surface water outflows from the Content Pit do not enter SW6. Site SW6 is located east of the defined Mine Drainage
channel and outflows from SW6 are drained via a separate drainage channel (see Figure 1).
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Attachment A: Analytical Results of Surface Water Monitoring during 30 March to 2 May 2011 (Continued)

" EC Turbidity | SO/ Al As cd Co Cu Ni Zn B Se Total Ccr®
Sample Site’ | SampleDate | PH | \gom | NTU | mgL | men | mgr | mpr | mgr | mgn | mgr | mgL | mgr | megr | HEMEL | mon | Fmel
Relevant Receiving Water Monitoring Sites
Confluence 30/03/2011 6.82 88 442 20 2.02 0002 | 00007 | 0.009 0.020 0009 | 0028 | <005 <0.01 <0.0001 0.002 02
Confluence 31/03/2011 6.74 68 44.9 20 2.42 0.002 | 0.0006 | 0.009 0.008 0009 | 0029 | <0.05 <0.01 <0.0001 0.001 02
Confluence 1/04/2011 6.83 60 54.6 13 2.24 0002 | 00005 | 0.007 0007 | 0007 | 0026 | <005 | <001 <0.0001 | 0.002 0.1
Confluence 5/04/2011 6.2 185 65 64 0.28 0.001 0.0007 | 0.018 0,008 0013 | 0037 | <005 <0.01 <0.0001 0.001 04
Confluence 6/04/2011 6.34 156 90 48 0.99 0002 | 00006 | 0.012 0.006 0.01 0.024 | <0.05 <0.01 <0.0001 0.001 04
Confluence 7/04/2011 6.54 116 85 32 145 0.001 0.0003 | 0.006 0,004 | 0.005 0.01 <0.05 <0.01 <0.0001 0.001 03
Confluence 13/04/2011 6.78 84 100 23 1.87 0.002 | 0.0001 0.001 0.011 0004 | 0005 | <0.05 <0.01 <0.0001 0.001 03
Confluence 21/04/2011 6.35 72 110 20 1.04 0.004 | 0.0001 0.001 0.01 0002 | 0005 | <0.05 <0.01 <0.0001 0.001 02
32:{0;35 30/03/2011 7.05 38 22.3 2 1.24 0.004 | <0.0001 | <0.001 | 0.004 | 0001 0.005 | <0.05 <0.01 <0.0001 0.001 <0.1
2:‘:;;‘35 31/03/2011 6.58 38 22,0 2 1.51 0005 | <0.0001 | 0.001 0.002 | 0.001 0005 | <0.05 <0.01 <0.0001 | <0.001 <0.1
Belmore
oo 1/04/2011 6.77 50 35.0 7 2.10 0004 | 00003 | 0.002 0004 | 0003 | 0011 | <0.05 <0.01 <0.0001 0.002 0.1
gf;’:k"zs 5/04/2011 6.97 38 28 3 0.14 0.006 | <0.0001 | <0001 | <0.001 | <0001 | 0005 | <0.05 | <0.01 <0.0001 | <0.001 0.1
22‘;{’;5 6/04/2011 6.94 40 23 4 0.45 0.006 | <0.0001 | <0001 | <0.001 | <0001 | 0005 | <0.05 <0.01 <0.0001 | <0.001 02
(B;:;:(OES 7/04/2011 6.98 39 23 3 0.19 0.008 | <0.0001 | <0.001 | <0.001 | <0001 | 0005 | <0.05 <0.01 <0.0001 | <0.001 0.1
Ef;‘;(ozs 13/04/2011 7.06 41 21 4 0.53 0.019 | <0.0001 | <0.001 | <0.001 | <0.001 | 0005 | <0.05 <0.01 <0.0001 | <0.001 02
(B:f;”ﬂ‘js 21/04/2011 6.75 32 18 6 0.11 0012 | <0.0001 | <0001 | <0.001 | <0.001 | 0005 | <0.05 <0.01 <0.0001 | <0.001 0.1
gf;‘i"zs 2/05/2011 727 66 89 8 0.08 0,009 | <0.0001 | <0.001 | <0.001 | <0.001 | 0005 | <005 | <001 <0.0001 | <0.001 0.1
L Refer to Figure 1.
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Summary

Background

. frc environmental was commissioned by Barrick Australia Pacific Limited, to complete a
baseline macroinvertebrate survey in Belmore Creek and its tributaries in the vicinity of
the decommissioned Croydon Gold Mine. Due to extensive rainfall in the region in late
2010 and early 2011, an increase in the water level in the Content Pit occurred. Water
level monitoring of the Content Pit indicated that further heavy rainfall during the
remainder of the wet season could lead to overtopping of the Content Pit. As a result of
further heavy rainfall between 29 March 2011, when the survey was commissioned, and 4
April 2011, when the survey commenced, the Content Pit overtopped. This changed the
focus of the survey from a baseline assessment to an investigation into the potential
impacts due to the overtopping of the Content Pit.

This report presents the findings of the macroinvertebrate survey conducted in Belmore
Creek and its tributaries upstream and downstream of the Croydon Gold Mine in April
2011 and assesses the potential impact of the outflows from the Content Pit on the
macroinvertebrate communities.

Study Area

Croydon Gold Mine is located in northern Queensland, west of Cairns, approximately
200 km from the Gulf of Carpentaria. Rainfall is highly seasonal and all local waterways
are ephemeral. The south-eastern section of the mining lease (i.e. the Golden Butterfly
mining area) is located in the upper catchment of Slaughteryard Creek, and the north-
western section of the mining lease (i.e. the Content and Lady Isabella mining areas) is
located in the Belmore Creek catchment.

As the overtopping event occurred at the Content Pit (located in the Belmore Creek
catchment) the survey focused on Belmore Creek. A total of ten sites were surveyed in
Belmore Creek and its tributaries including five comparative (upstream) sites and five
potentially impacted (downstream) sites.
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Aquatic Habitat

In general, aquatic habitat condition was good at most survey sites, with cobble, pebble
and gravel substrates suitable for macroinvertebrates and native vegetation was dominant
in the riparian zones. The least suitable macroinvertebrate habitat was at comparative
(upstream) sites SW7 and SW6. These sites had substrates dominated by fine sand and
silt, poor riparian zones and low in-stream habitat diversity.

In Situ Water Quality

In situ water quality was within the ANZECC & ARMCANZ (2000) default trigger values for
lowland streams' in tropical Australia (and the QWQG trigger value for electrical
conductivity) except for turbidity. Turbidity exceeded the upper ANZECC & ARMCANZ
(2000) trigger value at all sites except one, but this was likely caused by recent rainfall
(and subsequent sediment-laden runoff) in the area.

The in situ water quality results provide no indication of potential impacts from the Content
Pit overflow except for electrical conductivity. Electrical conductivity was similar at all
sites, except comparative site SW7 and potentially impacted site DSDi, immediately
downstream of the confluence between the Content Pit overflow and a tributary of
Belmore Creek, where levels were higher. However, electrical conductivity levels were
below the QWQG ftrigger value at all sites, including DSDi. The pH at all sites was within
recommended guidelines and dissolved oxygen concentrations were only slightly below
the trigger value range at two sites.

Macroinvertebrates

The overtopping of the Content Pit appears to have had a small impact on the
macroinvertebrate communities at site DSDi, which is located approximately 30 m
downstream of the confluence of the overflow pathway with the tributary of Belmore Creek
(approximately 1.5 km from the Content Pit over land). The overflow from Content Pit
appears to have affected the macroinvertebrate taxonomic richness, abundance and
community composition at this site. However, the impact appears to be confined to a
small spatial area, not extending to the first downstream site on Belmore Creek (BCDS1).
As such sites downstream of site DSDi do not appear to have been impacted by overflows
from the Content Pit.

1 Streams that are at <150 m elevation.
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A number of other factors such as habitat condition, land use and water quality also
appear to be having an effect on macroinvertebrate communities. As a result the
influence of the overtopping event from the Content Pit on the macroinvertebrate
communities in the tributary to Belmore Creek is not able to be clearly defined.

Results and Recommendations

Water quality and macroinvertebrate results were spatially variable, and are expected to
also vary temporally in response to seasonal and long-term climatic influences. As such,
the results of this one-off survey are in-sufficient to fully characterise the impact of the
overtopping event from the Content Pit, when compared with the influence of other
factors.

Additional survey events or a long-term ecological menitoring program would provide the
opportunity to: ‘

describe the natural variability of the macroinvertebrate communities in the survey
area

determine if the overtopping event from the Content Pit had a short or long term
impact, or potentially no impact at all, and

gather comprehensive background data from comparative sites.

Croydon Gold Mine Macroinvertebrate Survey ili
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1 Introduction

1.1  Background

frc environmental was commissioned by Barrick Australia Pacific Limited, to complete a
baseline macroinvertebrate survey in Belmore Creek and its tributaries in the vicinity of
the Croydon Gold Mine. The Croydon Gold Mine was a low-grade gold mine located west
of Croydon, 560 kilometres west of Cairns. Operational mining ceased at the Croydon
Gold Mine in 1990 and the mine was decommissioned in 1993. Since 1993, activities on
the site have included maintenance, monitoring, investigations and reclamation works.

Mining related landforms on the site include waste rock dumps, open pits and
infrastructure areas (i.e. abandonment bunds, hardstand areas, water management
structures, and roads and tracks). The open pits and waste rock dumps include:

Golden Butterfly Pit

Golden Butterfly North Pit

Golden Butterfly waste rock dump
Content Pit

Content waste rock dump, and

Lady Isabella Pit.

Extensive rainfall in the region in late 2010 and early 2011 led to an increase in the water
level in the Content Pit at the Croydon Gold Mine. Water level monitoring indicated that
further heavy rainfall during the remainder of the wet season could lead to overtopping of
the Content Pit. In late March 2011 a baseline macroinvertebrate survey was
commissioned to characterise the existing environment in order to assess the risk to
macroinvertebrate communities in the receiving environment if the Content Pit
overtopped. However, as a result of further heavy rainfall between 29 March 2011, when
the survey was commissioned, and 4 April 2011, when the survey commenced, the
Content Pit overtopped. This changed the focus of the survey from a baseline
assessment to an investigation into the potential impacts due to the overtopping of the
Content Pit.

This report presents the findings of the macroinvertebrate survey conducted in Belmore
Creek and its tributaries upstream and downstream of the Croydon Gold Mine in April
2011 and assesses the potential impact of the outflows from the Content Pit on the
macroinvertebrate communities.

Croydon Gold Mine Macroinvertebrate Survey 1 Releal
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1.2 Study Area

The Croydon Gold Mine is located in northern Queensland, west of Cairns, approximately
200 km from the Gulf of Carpentaria. Rainfall in the area is highly seasonal and all local
waterways are ephemeral. The south-eastern section of the mining lease (i.e. the Golden
Butterfly mining area) is located in the upper catchment of Slaughteryard Creek, and the
north-western section of the mining lease (i.e. the Content and Lady Isabella mining
areas) is located in the Belmore Creek catchment. There are no hydrological flow records
for the mining lease, but it is believed that surface water runoff in local creeks ceases
shortly after rainfall events and that sheet flow is dominant in the wet season.

As the overtopping event occurred at the Content Pit (located in the Belmore Creek
catchment), the survey focused on Belmore Creek and its tributaries. A total of ten sites
were surveyed on Belmore Creek and its fributaries, including five comparative (upstream)
sites and five potentially impacted (downstream) sites (Figure 1.1).

Reled
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2 Methods

21 Survey Design

Survey Timing

Aquatic habitat, water quality and macroinvertebrates were surveyed between 4 and 6
April 2011.

Weather was fine for the duration of the survey; there was dry track access and flowing
water present in all creeks. The survey area experienced substantial rainfall in the
months before the survey.

Site Details

A total of ten sites were surveyed in Belmore Creek and its fributaries by frc environmental
(Figure 2.1):
site SW7 — a comparative site, upstream of the mine, on a tributary of Belmore

Creek, at a pre-existing water quality monitoring site

sites BCUS1, BCUS2 and BCUS3 - three comparative sites on Belmore Creek,
upstream of the mining lease

site SW6 — a comparative site, upstream of the confluence between the Content
Pit overflow and a ftributary of Belmore Creek, at a pre-existing water quality
monitoring site

site DSDi — a potentially impacted site immediately downstream of the confluence
between the Content Pit overflow and a tributary of Belmore Creek, and

sites BCDS1, BCDS2, BCDS3 and BCDS4 — four potentially impacted sites on
Belmore Creek, downstream of the confluence of the Content Pit overflow and a
tributary of Belmore Creek.

Releas|
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With the exception of sites SW7 and SW6, comparative sites were chosen to represent
the range of aquatic habitats in the area and to match potentially impacted sites, in terms
of water body type (e.g. natural channel), stream order, and environmental conditions
(e.g. erosion, vegetation and available habitat). Comparative site SW7 was selected
because it was a pre-existing water quality monitoring site and because of its location
upstream of the mine. Site-SW6 was selected because it was a pre-existing water quality
monitoring site and because of its location upstream of the Content Pit overflow. Site
SW6 was located on the edge of a stock dam situated on a tributary of Belmore Creek.
Sampling was conducted where the Belmore Creek tributary flowed out of the stock dam.
The stock dam also receives flow from natural runoff.

Limitations

The waterways in the survey area are ephemeral, and of the sites surveyed, many are
likely to be dry for part of the year. Agquatic faunal communities within ephemeral
waterways are highly variable over time, with community structure strongly linked to flow
conditions (Smith et al. 2004). The results of this study are based on a sihgle field survey,
completed during a very wet summer period. Additional surveys would be required to
assess the natural variation of the macroinvertebrate communities.

2.2 Aquatic Habitat

Aquatic Habitat for Fauna

At each site, the condition of the surrounding and in-stream habitat was described based
on the Queensland AUSRIVAS Sampling and Processing Manual (DNRM 2001), including
an assessment of:

reach environs (i.e. land directly adjacent to the riparian zone)
type and condition of riparian vegetation

availability of habitats (e.g. pools, riffles and runs)

water depth, mean and maximum

water velocity, mean and maximum

bank erosion

substrate composition

channel diversity

the presence of in-stream habitat (e.g. large woody debris), overhangs, undercuts,
bars, and other forms of shelter, and

physical barriers to water flow and fish passage.

Croydon Gold Mine Macroinvertebrate Survey 6
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Habitat Bioassessment Scores

The aquatic habitat descriptions were used to provide an assessment of the condition of
habitat following the River Bioassessment Program scoring system. Based on these
descriptions, each site was given a habitat assessment score following the River
Bioassessment Program scoring system (DNRM 2001).

The habitat bioassessment score datasheets (DNRM 2001) were used to numerically
score nine criteria, which were then allocated to one of four categories (excellent, good,
moderate and poor). The sum of the numerical rating from each category produced an
overall habitat assessment score (Table 2.1):

Excellent >110
Good 75 - 110,
Moderate 39 — 74, and

Poor <38.
Table 2.1 Habitat bioassessment scores used to derive overall condition of habitats.
Ha b CHtgoiy Category Score Range
Excellent Good Moderate Poor
Bottom substrate / available 16 — 20 11-15 6-10 0-5
cover
Embeddedness 16 - 20 11-15 6-10 0-5
Velocity / depth category 16 — 20 11-15 6-10 0-5
Channel alteration 12-15 8- 11 4-7 0-3
Bottom scouring & deposition 12-15 8—-11 4-7 0-3
Pool / riffle, run / bend ratio 12-15 8-—11 4-7 0-3
Bank stability 9-10 6-8 3-5 0-2
Bank vegetative stability 9-10 6-8 3-5 0 - 2
Streamside cover 9-10 6-8 3-5 0-2
Total (Habitat Bioassessment 111 -135 75-110 39-74 0-38
Score for the Site)
Rel
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Water Quality

Physical water quality measurements were collected in situ using a Hydrolab QUANTA
water quality meter. The following variables were recorded:

water temperature (°C)

turbidity (NTU)

dissolved oxygen (DO, % saturation)
pH, and

electrical conductivity (EC, pS/cm).

The water quality meter electrical conductivity probe failed to take readings during the
survey; however, water quality samples collected by Barrick Australia Pacific Ltd at the
same time as the survey were analysed for electrical conductivity and those results are
presented in this report.

Data Analysis

There are no relevant guidelines for intermittent and ephemeral streams of this region in
the Queensland Water Quality Guidelines (QWQG) (with the exception of a preliminary
guideline value for conductivity), and the QWQG advises that the default ANZECC &
ARMCANZ (2000) guidelines may not be appropriate (DERM 2009). Nevertheless, in the
absence of any other guidelines, the results where compared with the ANZECC &
ARMCANZ (2000) default trigger values for lowland streams? in tropical Australia and the
preliminary QWQG trigger value for electrical conductivity (Table 2.2), to provide an
overall indication of water quality. Results at the potentially impacted sites were also
compared with the results at the comparative sites during the survey.

2 Streams that are at <150 m elevation.
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Table 2.2 ANZECC & ARMCANZ (2000) trigger values for physico-chemical water
quality parameters in lowland freshwater systems in the survey area.

ANZECC & ARMCANZ (2000)
Parameter Units
Trigger Values
Dissolved oxygen® % saturation 90 - 120
pH pH units 6.0-8.0
Electrical conductivity pS/cm 500"
Turbidity® NTU 2-15.0

2.3 Aquatic Macroinvertebrates

Sample Collection
AUSRIVAS Samples

At each site, single samples from each of the edge, bed and riffle habitats (where present)
were also collected. This sampling followed the methods in the Queensland AUSRIVAS
sampling manual, and is designed to provide a broad description of macroinvertebrate
communities, rather than a quantitative assessment (DNRM 2001). A standard
triangular-framed, macroinvertebrate sampling net with 250 um mesh was used fo collect
the samples. A 10 m section of stream bed or edge habitat was disturbed, and a sample
collected by passing the net through the disturbed area.

Quantitative Samples

At each site, five macroinvertebrate samples were collected from edge habitat and five
samples were collected from the bed habitat. At sites where a riffle habitat was present,
five macroinvertebrate samples were also collected from the riffle habitat. The substrate
and edge habitat for edge samples was disturbed within a 30 x 30 cm area for five
seconds, and each sample was then collected by sweeping a standard triangular-framed,
macroinvertebrate sampling net, with 250 um mesh, through the disturbed area five times.

* Dissolved oxygen values derived from daytime measurements, and may vary overnight and with depth.
: Preliminary QWQG value for freshwaters in the Gulf region (75" percentile).
% Low values for base flow conditions in Northern Territory rivers; Queensiand turbidity values highly variable and
dependent on catchment modification and seascnal rainfall runoff.
Releg
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This quantitative sampling enabled a more rigorous analysis of the variability within and
between sites to determine whether the overtopping from Content Pit impacted
macroinvertebrate communities downstream.

Sample Processing

All samples were preserved in methylated spirits and returned to frc environmental’s
Brisbane laboratory, where they were sorted, counted and identified to the lowest practical
taxonomic level (in most instances family), to comply with AUSRIVAS standards and
those described by Chessman (2003).

Data Analysis
Data from the potentially impacted sites was compared to background data from the
comparative sites for:

taxonomic richness

abundance

PET richness

dominant taxa

community composition, and

SIGNAL 2 / family bi-plots.

Calculation of Indices

Taxonomic richness, PET richness and SIGNAL 2 scores were calculated for each
sample. These indices were used to indicate the current ecological health of surveyed
waterways.

Taxonomic Richness

Taxonomic richness is the number of taxa (in this assessment, families) present in a
sample. Taxonomic richness is a basic, unambiguous and effective diversity measure. It
is however, affected by arbitrary choice of sample size. Where all samples are of equal
size, taxonomic richness is a useful tool when used in conjunction with other indices.
Richness does not take into account the relative abundance of each taxa, so rare and
common taxa are considered equally.

Releal
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Abundance

Abundance is the total number of macroinvertebrates present in a sample.

PET Richness

While some groups of macroinvertebrates are tolerant of pollution and environmental
degradation, others are sensitive to these stressors (Chessman 2003). Plecoptera
(stoneflies), Ephemeroptera (mayflies), and Trichoptera (caddisflies) are referred to as
PET taxa, and are particularly sensitive to disturbance. There are typically more PET
families within sites of good habitat and water quality than in degraded sites. PET taxa
are often the first to disappear when water quality or environmental degradation occurs
(EHMP 2007). The lower the PET score the greater the inferred degradation.

SIGNAL 2 Scores

SIGNAL (Stream Invertebrate Grade Number — Average Level) scores are also based on
the sensitivity of each macroinvertebrate family to pollution or habitat degradation. The
SIGNAL system has been under continual development for over 10 years, with the current
version known as SIGNAL 2. Each macroinvertebrate family has been assigned a grade
number between 1 and 10 based on their sensitivity to various pollutants. A low number
means that the macroinvertebrate is tolerant of a range of environmental conditions,
including common forms of water pollution (e.g. suspended sediments and nutrient
enrichment).

SIGNAL 2 scores are weighted for abundance. The scores take the relative abundance of
tolerant or sensitive taxa into account (instead of only the presence / absence of these
taxa). The overall SIGNAL 2 score for a site is based on:

the total of the SIGNAL grade
multiplied by the weight factor for each taxa, and

divided by the total of the weight factors for each taxa.

SIGNAL 2 scores are interpreted in conjunction with the number of families found in the
sample. This is achieved using a SIGNAL 2 / Family bi-plot (Chessman 2003). The plots
are divided into quadrants, with each quadrant indicative of particular conditions (Figure
2.2). The quadrants used in this report are based on the default quadrant boundaries
provided in Chessman (2001).
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Borders between quadrants vary with geographic area,
sampling method and habitat type

QUADRANT 3 QUADRANT 1

Results in this quadrant often Results in this quadrant usually
indicate toxic pollution or harsh indicate favourable habitat and
physical conditions (or inadequate chemicaily dilute waters
sampling)

QUADRANT 4 QUADRANT 2

Results In this quadrant usually | Results in this quadrant often
indicate urban, Industrialor | indicate high salinity or nutrient
agricultural pollug!bn,; or dbwgﬁinam levels (may be natural)

effects of dams.

Number of macro-invertebrate families
Figure 2.2 Quadrant diagram for SIGNAL 2 / Family Bi-plot.

Analyses of Quantitative Samples
Univariate

ANOVA (analysis of variance) is a statistical hypothesis testing procedure that compares
the mean and variance around the mean within each test group (e.g. among replicates
within a site) with that among each test group (e.g. sites). The null hypothesis is that this
mean is the same for all groups. Generally, if the significance level of the F-test (p value)
is below 0.05, the null hypothesis can be rejected.

A one-way ANOVA (analysis of variance) test was used for differences among sites. A
significant difference (p < 0.05) at a potentially impacted site, relative to comparative sites,

Rell
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may indicate an impact associated with the Content Pit overtopping. As
macroinvertebrate richness is strongly linked to habitat type, differences in richness were
therefore analysed separately for each habitat. Where an ANOVA test indicated
significant differences among sites, a Student Knewman-Keuls (SNK) test was used to
determine which pairs of sites differed.

Multivariate

Multivariate analyses consider changes to the macroinvertebrate community structure as
a whole, rather than to a single component of the community (e.g. indicator species) or
single indices derived to represent the community (i.e. univariate analyses such as
richness). Multivariate analyses provide a powerful tool to determine similarities or
dissimilarities in community composition (i.e. type and abundance of each taxon) between
pre-determined factors (e.g. sites and impacts).

To determine the extent of impact, differences in community composition within potentially
impacted sites and comparative sites were examined using a one-way analysis of
similarity (ANOSIM). Prior to analysis, community data were logx.4 transformed and
converted to a Bray-Curtis similarity matrix. Community differences between sites were
displayed visually, for each habitat at each site, using non-metric multi-dimensional
scaling (MDS) ordinations. These were overlaid by lines indicating 40% or 50% similarity
between sites, as determined using CLUSTER analysis (Clarke 1993). Individual taxa,
that contributed to the differences between sites, were identified using the similarity
percentages (SIMPER) species contributions routine (Clarke 1993).

To examine the relationships between macroinvertebrate communities and environmental
variables (e.g. substrate composition, metal concentrations in sediments and water, pH
levels and electrical conductivity), these were compared at the same sites using BIOENV.

The combination of environmental variable/s that best described the biological community
pattern were ranked and analysed using a rank correlation coefficient test (Spearman’s
coefficient — Rho (p)). The combinations of environmental variables that best describe the
macroinvertebrate communities typically have values of p closer to 1 than O.
Environmental variables were normalised and converted to a Euclidean Distance matrix
for the analyses, and the most strongly correlated groups were visualised using MDS
ordinations.
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3 Results and Discussion

3.1 Aquatic Habitat

Aquatic Habitat for Fauna

Site Descriptions

In general, aquatic habitat was good at most survey sites, with cobble, pebble and gravel
substrates suitable for macroinvertebrates and native vegetation dominant in the riparian
zones. The least suitable macroinvertebrate habitat was at comparative (upstream) sites
SW7 and SW6. These sites had substrates dominated by fine sand and silt, and poor
riparian zones.

Figure 3.1

View downstream at site SW7
(comparative site).

The substrate was dominated by
sand, with some gravel and silt. The
riparian zone comprised mainly native
vegetation, dominated by grass, with
some small trees. Sand deposits
were evident along the creek. There
were no aquatic macrophytes. There
was no evidence of cattle access.

Figure 3.2

View upstream at site BCUS1
(comparative site).

The substrate was dominated by
cobbles, with some pebbles, gravel
and sand. The riparian zone
comprised mainly native vegetation,
dominated by small trees and shrubs,
with some grass. There were no sand
deposits or aquatic macrophytes at
this site. There was evidence of cattle
access.
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Figure 3.3

View downstream at site BCUS2
(comparative site).

The substrate was dominated by
sand, with some pebbles, gravel and
silt. The riparian zone comprised
mainly native vegetation, dominated
by small trees and shrubs. Sand
deposits were evident on the creek

bed. There were no aquatic
macrophytes, but there was some
flamentous algae. There was

evidence of cattle access.

Figure 3.4

View upstream of right channel at site
BCUS3 (comparative site).

The substrate was dominated by
sand, gravel and pebbles, with some
cobbles and silt. The riparian zone
comprised mainly native vegetation,
dominated by shrubs, with some
grass and small trees. Sand deposits
were evident on the creek bed. The
submerged aquatic macrophyte water
milfoil (Myriophyllum sp.) formed large
beds. There was evidence of cattle
access.

Croydon Gold Mine Macroinvertebrate Survey 15

19-181 File D Page 255 of 390



frc environmental

Figure 3.5

View of tributary outflow at site SW6
(comparative site). -

This site was on the edge of a stock
dam. The substrate was dominated
by silt, with some sand and gravel.
The riparian zone comprised sparse,
mainly native vegetation and was
dominated by grasses. There were
no sand deposits or aquatic
macrophytes.  There were some
filamentous algae along the edge.
There was evidence of cattle access.

Figure 3.6

View upstream at site DSDi
(potentially impacted site).

The substrate was dominated by
sand, with some cobble, pebble,
gravel and silt present. Sand deposits
were evident on the creek bed. The
riparian zone comprised mainly native
vegetation dominated by grass.
There were no aquatic macrophytes.
There was evidence of cattle access.

Figure 3.7

View across stream at site BCDS1
(potentially impacted site).

The substrate was dominated by
sand, with some bedrock, boulders,
cobbles, pebbles, gravel and silt
present. Sand deposits were evident
on the creek bed. The riparian zone
comprised dominated by small trees
and shrubs. There was low coverage
of the substrate by the aquatic
macrophyte water milfoil
(Myriophyllum  sp.). There was
evidence of cattle access.
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Figure 3.8

View upstream at site BCDS2
(potentially impacted site).

The substrate was dominated by
sand, with cobbles, pebbles, gravel
and silt also present. There were no
sand deposits. The riparian zone
comprised mainly native vegetation
dominated by small trees and shrubs.
There were no aquatic macrophytes.
There was evidence of cattle access.

Figure 3.9

View upstream at site BCDS3
(potentially impacted site).

The substrate was dominated by sand
and gravel, with some cobbles,
pebbles and silt. Some sand deposits
were evident on the creek bed. The
riparian zone comprised mainly native
vegetation dominated by grass,
shrubs and small trees. There were
no aquatic macrophytes. There was
evidence of cattle access.

Figure 3.10

View wupstream at site BCDS4
(potentially impacted site).

The substrate was dominated by
sand, with some cobbles, pebbles,
gravel and silt. The riparian zone
comprised mainly native vegetation
dominated by shrubs, with some
grass and trees. There were no sand
deposits or aquatic macrophytes.
There was evidence of cattle access.
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Bioassessment Scores

Habitat bioassessment scores ranged from moderate to good at all sites (Figure 3.11).

Comparative sites SW7 and SW6 had the lowest bioassessment scores. These scores
were due to high embeddedness of the substrate (as it was dominated by fine sediments),
as well as low diversity of in-stream habitat (i.e. there was only shallow pools and runs,
with no deep pools or riffles present), and poor streamside cover. This indicates that
these sites are likely to be less suitable for macroinvertebrates. Potentially impacted sites
DSDi and BCDS1 also had relatively low bioassessment scores dues to high
embeddedness and poor in-stream habitat diversity.

There was a noticeable improvement in habitat condition between potentially impacted
sites BCDS1 and BCDS2 (Figure 3.11). Along with comparative sites BCUS2 and
BCUSS3, potentially impacted sites BCDS2 and BCDS3 had the highest bioassessment
scores, with each site classified as good. These sites had good in-stream habitat
diversity, low embeddedness and high streamside cover.
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Comparative sites Potentially impacted sites

Figure 3.11  Habitat bioassessment scores at each site.
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Water Quality
Water Temperature

Water temperature ranged from 24.1 °C — 31.4 °C. There are no ANZECC & ARMCANZ
(2000) trigger values for water temperature. Temperature was similar across all sites
however it was slightly lower at site DSDi, downstream of confluence of the Content Pit
overflow and the Belmore Creek tributary. This is likely due to diurnal variation in
temperature and the time of day it was measured.

Turbidity

Turbidity exceeded the upper and lower ANZECC & ARMCANZ (2000) trigger values' at
all sites, except site SW6 where it only exceeded the lower trigger value (Figure 3.12).
Turbidity ranged from 14.2 — 52.6 NTU,

In general, turbidity was similar at all sites except comparative sites SW7 and BCUS3
(Figure 3.12). Turbidity at these sites was approximately double the turbidity at all other
sites. The high turbidity recorded at all sites was likely due to the recent rainfall in the
region and runoff carrying suspended sediments entering the creeks. Turbidity can have
a negative impact on aquatic flora and fauna through a reduction in light penetration of the
water and the siltation of interstitial spaces between cobbles and pebbles that provide
habitat. -
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Figure 3.12  Turbidity at each site.
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pH

The pH was within the ANZECC & ARMCANZ (2000) trigger value range at all sites,
ranging from 6.6 to 7.59 (Figure 3.13). The pH was more alkaline downstream of the
Content Pit overflow at DSDi, but the pH here was not substantially higher than at the
other sites.
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6 -
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Comparative sites Potentially impacted sites

Figure 3.13 The pH at each site.
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Electrical Conductivity

Electrical conductivity was below the QWQG ftrigger value at all sites (Figure 3.14).
Conductivity was similar at all sites except comparative site SW7 and potentially impacted
site DSDi. It is possible that the Content Pit overflow had an impact on conductivity at site
DSDi, but the substantial decrease in conductivity between sites DSDi and BCDS1 (which
are approximately 700 m apart) and the high value at comparative site SW7 suggest local
variation may also be a factor. High conductivity can be directly toxic to
macroinvertebrates and lead to reduced abundance and taxonomic richness; however the
conductivity recorded at sites SW7 and DSDi is not considered to be ‘high" in the context
of the available water quality guidelines.
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Figure 3.14 Electrical conductivity at each site.
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Dissolved Oxygen

The percent saturation of dissolved oxygen (DO) was within the ANZECC & ARMCANZ
(2000) trigger value range at all sites except comparative sites SW7 and SW6 (Figure
3.15). These sites had less flow than other survey sites, which may be a contributing
factor to the lower dissolved oxygen. Dissolved oxygen was also slightly lower in
potentially impacted sites than at comparative sites on Belmore Creek (although DO was
within the trigger value range at all potentially impacted sites). This may indicate an
impact from the Content Pit overflow; however, dissolved oxygen is highly variable
throughout the day and should be measured over 24 hours to determine if any differences
are real. Dissolved oxygen is essential to aquatic fauna survival and low dissolved
oxygen can lead to a reduction in abundance and taxonomic richness.
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Figure 3.15 Dissolved oxygen at each site, and the ANZECC & ARMCANZ (2000)
trigger level range.
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3.2 Aquatic Macroinvertebrates

AUSRIVAS Assessment
Total Taxonomic Richness

Total taxonomic richness was generally low and variable across sites. It was typically
higher in the edge and riffle habitats than in the bed habitat (Figure 3.16).

Macroinvertebrate taxonomic richness in the edge habitat was lowest at potentially
impacted site BCDS1 and highest at potentially impacted site BCDS3 (Figure 3.16).
Taxonomic richness was higher at site DSDi, downstream of the Content Pit overflow,
than at comparative sites BCUS2 and SW6. This suggests that the overflow has not had
a substantial impact on macroinvertebrates in edge habitat.

Total taxonomic richness in the bed habitat was variable, with similar results in the
comparative and potentially impacted sites (Figure 3.16). No taxa were recorded for the
site immediately downstream of the Content Pit overflow which suggests a potential
impact on macroinvertebrates; however, only three taxa were found at sites BCUS2 and
BCDS1 which indicates other factors (e.g. habitat or natural variability) may be influencing
macroinvertebrates in the bed at site DSDi.
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Figure 3.16  Total taxonomic richness for bed, edge and riffle habitats.
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Total taxonomic richness in the riffle was generally lower at potentially impacted sites than
at comparative sites. This is similar to the results for the quantitative samples and is likely
to be the result of better riffle habitat (i.e. a greater percentage of cobble and pebble in the
substrate; and shallow, fast flow) at these sites.

Variation in the results for the edge, bed and riffle habitats suggest that the Content Pit
overflow did not have a substantial, or possibly any, effect on macroinvertebrate
taxonomic richness,

PET Richness

PET richness was typically low across all habitats, but was higher in the edge and riffle
habitats than in the bed habitat (Figure 3.17).

Potentially impacted site DSDi, immediately downstream of the Content Pit overflow, had
the lowest PET richness for all habitats (with no taxa at all recorded in the bed) (Figure
3.17). This may indicate a potential impact from the Content Pit overflow; however, PET
richness was low for the bed habitat at all comparative sites except site BCUS1, which
suggests other factors (e.g. habitat) may also have been affecting PET taxa.

OBed
OEdge
51 Ea M DRiffle

- indicates

4 habitat was
4 - e — I not present

jm Fﬁ( - (HW

SW7 I BCUS1 | BCUS2 | BCUS3 I Swe DSDi | BCDS1 | BCDS2 | BCDS3 | BCDS4

PET Richness
[95]
| £
4
5
]
i|

Comparalive Sites Potentially Impacted Sites

Figure 3.17  PET richness for edge, bed and riffle habitats.
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SIGNAL 2

The lowest SIGNAL 2 scores for the edge habitat were recorded at comparative sites
SW7 and BCUS3 (Figure 3.18). The lowest SIGNAL 2 score for the bed habitat was
recorded at site SW7. The highest SIGNAL 2 scores for each habitat were recorded at
comparative site BCUS2. SIGNAL 2 scores for all other sites were similar.

These results suggest there was no clear impact on pollution sensitive taxa from the
Content Pit overflow. This is supported by the SIGNAL 2 / Family Bi-plot, which shows no
distinction between comparative and potentially impacted sites, with all sites located in
quadrants three and four (Figure 3.18). Quadrant three indicates toxic pollution or harsh
physical conditions, while quadrant four indicates urban, agricultural or industrial pollution,
or the downstream effects of dams. As the creeks in this region are ephemeral they are
subject to naturally harsh conditions; and all sites are in an agricultural area, with most
sites showing signs of cattle access. These conditions were likely to be affecting the
macroinvertebrate communities.
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Figure 3.18 SIGNAL 2 scores for the edge, bed and riffle habitats.
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SIGNALZ2 Score
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Figure 3.19 SIGNAL 2 / Family Bi-plot for edge, bed and riffle habitats.
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Quantitative Impact Assessment
Mean Taxonomic Richness
Edge Habitat

Mean taxonomic richness in the edge habitat was highest at comparative site SW7 and
lowest at comparative site SW6, where richness was significantly lower than all other sites
(ANOVA SNK tests, p < 0.05) (Figure 3.20). This is likely due to the good and poor
quality of the edge habitat present at these sites, respectively. Although the habitat
bioassessment score at site SW7 was low, the presence of overhanging grasses at this
site provided good edge habitat that was not affected by the embeddedness and low in-
stream diversity.

In general, macroinvertebrate taxonomic richness was higher at the potentially impacted
sites than at the comparative sites, except site DSDi (although richness here was only
significantly lower than at site SW7; ANOVA SNK tests, p < 0.05) (Figure 3.20). This
suggests that the Content Pit overflow did have an impact at site DSDi, but did not have
an impact on the macroinvertebrate communities of the edge habitat further downstream
in Belmore Creek.
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Figure 3.20 Mean taxonomic richness in edge habitat.
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Bed Habitat

Mean taxonomic richness in the bed habitat was lowest at comparative site BCUS2 and
potentially impacted sites DSDi and BCDS4 (Figure 3.21). It was highest at potentially
impacted sites BCDS2 and BCDS3.

A decrease in taxonomic richness on the tributary of Belmore Creek from comparative site
SW6 to potentially impacted site DSDi indicates a likely impact from the Content Pit
overflow (Figure 3.21). However taxonomic richness increased from site DSDi to site
BCDS1 and sites further downstream (with the difference in richness between site DSDi
and BCDS2 being statistically significant; ANOVA SNK tests, p < 0.05), suggesting that
any potential impact was limited in spatial extent. In addition, taxoriomic richness in the
bed was variable across sites, which may indicate that natural variability was also a factor
in the low richness at site DSDi.
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Figure 3.21 Mean taxonoMic richness in bed habitat.
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Riffle Habitat

Mean taxonomic richness in the riffle habitat was lower at the potentially impacted sites
than at the comparative sites (Figure 3.22), although there were no significant differences
in richness between sites (ANOVA SNK tests, p > 0.05). The taxonomic richness in the
edge and bed habitats was relatively high at potentially impacted site BCDS3 and
relatively high for the edge habitat at BCDS4; this difference may have been due to the
Content Pit overflow, but is more likely to be related to habitat conditions or other factors.
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Figure 3.22 Mean taxanomic richness in riffle habitat.
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Mean Abundance
Edge Habitat

Mean abundance in the edge habitat was lowest at potentially impacted site DSDi but was
also low at comparative sites SW7 and SW6 (Figure 3.23); abundance at sites DSDi and
SW6 was significantly lower than at most other sites (ANOVA SNK tests, p < 0.05). In

- general, mean abundance was higher at potentially impacted sites on Belmore Creek than
at comparative sites, except for BCUS3.

Limited habitat availability at sites SW7 and SW6 is likely to have confributed to the low
abundance at these sites, despite the presence of some good habitat at site SW7. It is
possible that the Content Pit overflow had an impact in the tributary to Belmore Creek at
site DSDi. Site DSDi had good edge habitat, therefore it is possible that the Content Pit
overflow impacted macroinvertebrates communities at this site. Mean abundance

increased between sites DSDi and BCDS1, suggesting that any potential impact was
spatially limited.
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Figure 3.23 Mean abundance in the edge habitat.
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Bed Habitat

Mean abundance in the bed habitat was low at all sites except sites BCUS3 and BCDS2,
where abundance was significantly higher than at all other sites (ANOVA SNK tests, p <
0.05; Figure 3.24). The lowest abundances were at potentially impacted sites DSDi and
BCDS4. A decrease in abundance between sites SW6 and DSDi indicates a possible
impact on macroinvertebrates from the Content Pit overflow. However, the increase in
abundance between sites DSDi and BCDS1, and the variability in abundance across
sites, suggests any impact is limited or may be the result of natural variation.
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Figure 3.24 Mean abundance in the bed habitat.
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Riffle Habitat

Mean abundance in the riffle habitat was higher at comparative sites than at potentially
impacted sites (Figure 3.25), although there were no significant differences in richness
between sites (ANOVA SNK tests, p > 0.05).

The abundance in the edge habitat at these potentially impacted sites was relatively high
compared to the comparative sites, but was low for the bed habitat. This suggests that
the difference in abundance between comparative and potentially impacted sites for the
riffle habitat may not have been due to the Content Pit overflow, but was likely due to
habitat conditions. '
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Figure 3.25 Mean abundance in the riffle habitat.
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Community Composition
Edge Habitat

Macroinvertebrate community composition in the edge habitat was significantly different
between sites; however, the differences were small (ANOSIM Global R = 0.37, p = 0.001).
While communities between some sites were different from each other, there were no
distinct groupings between communities at comparative and potentially impacted sites
(Figure 3.26).

Communities at comparative site SW6 and potentially impacted site DSDi were the most
distinct from communities at other sites (Figure 3.26). At potentially impacted site DSDi,
this was mostly due to a decreased abundance or an absence of some taxa at this site
compared with other sites, including both tolerant taxa such as non-biting midge larvae
(sub-families Chironominae and Tanypodinae), and sensitive taxa such as caenid
mayflies and leptocerid and ecnomid caddisflies (SIMPER). This may be indicative of an
impact from the overtopping of the Content Pit, though it is important to note that
abundances of other relatively sensitive taxa such as baetid mayflies and mites were
similar to or higher than at other sites.

Communities at comparative site SW6 had low abundances of fairly tolerant taxa such as
biting (family Ceratopogonidae) and non-biting midge larvae, and lacked a range of taxa
that were relatively widespread across the study area, such as baetid and caenid
mayflies, waterboatmen (family Corixidae), dragonfly larvae (family Libellulidae) and
caddisflies (families Leptoceridae and Ecnomidae).
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Figure 3.26 MDS ordination showing the differences between sites in macroinvertebrate

community composition in edge habitat, and 50% similarity groupings based
on CLUSTER analysis.
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A comparison of environmental variables and macroinvertebrate community composition
in the edge showed a significant correlation between community composition and a
combination of turbidity, magnesium, arsenic, copper and total phosphorus concentrations
(BIOENV Rho = 0.895, p=0.04). Comparative sites SW7 and SW6 and potentially
impacted site DSDi were distinctly different from all other sites (Figure 3.27 and Figure
3.28), which suggest these water quality variables influenced macroinvertebrate
communities at these sites.
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Figure 3.27 MDS ordination showing the differences between sites in macroinvertebrate
community composition (averaged across replicates) in edge habitat.
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Figure 3.28 MDS ordination showing the differences between sites in water quality
(turbidity, magnesium, arsenic, copper and total phosphorus).
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Of these water quality variables, turbidity was higher at sites SW7, SW6 and DSDi than at
the other sites surveyed; it is possible that elevated turbidity at site DSDi was related to
overland flow from the overtopping Content Pit carrying suspended sediments to the
tributary of Belmore Creek (though note that turbidity at site DSDi was similar to that at
other sites during in situ sampling of turbidity). Magnesium concentrations were elevated
at sites DSDi and SW7, and total phosphorus concentrations were elevated at sites DSDi
and SW8; it is unclear whether this is related to the overtopping of Content Pit.

Arsenic concentrations were lower at sites SW7, SW6 and DSDi than at the other sites
surveyed, which indicates that the overtopping of Content Pit did not have an adverse
effect on macroinvertebrate communities due to toxicity of arsenic. Conversely, copper
concentrations were elevated at these sites compared with the others surveyed:
particularly at site DSDi, which may be a result of the overtopping of the Content Pit.

Bed Habitat

Macroinvertebrate community composition in the bed habitat was significantly different
between sites, however the magnitude of this difference was small, and mostly indistinct
at a 40% similarity level {ANOSIM global R = 0.452, p = 0.01; Figure 3.29).

Nevertheless, communities at site DSDi were different from those at other sites (Figure
3.29). This was mostly attributable to a low abundance of most taxa, including some
sensitive taxa such as caddisflies (Ecnomidae and Leptoceridae), and an absence of taxa
commonly found in the study area (caenid mayflies, mites and waterboatmen) (SIMPER).
This may be indicative of an impact from the overtopping of the Content Pit.

A comparison of environmental variables, including water quality and sediment quality,

and macroinvertebrate community composition in the bed showed no significant
correlations.
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Figure 3.29 MDS ordination showing the differences between sites in macroinvertebrate
community composition in bed habitat.
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Riffle Habitat

There were distinct differences in macroinvertebrate community composition in the riffle
habitat at comparative sites and the riffle habitat at potentially impacted sites (ANOSIM
Global R = 0.336, p = 0.01); however communities at both the two comparative sites and
the two potentially impacted sites were not significantly different from each other
" (ANOSIM pairwise tests p > 0.05, Figure 3.30). As discussed above, based on the results
for other habitats, it is likely that these differences are related to riffle habitat quality
upstream and downstream of the Content Pit, rather than the overtopping of the pit. A
comparison of environmental variables, including water quality and sediment quality, and
macroinvertebrate community composition in the riffle showed no significant correlations.
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community composition in riffle habitat.
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4 Summary and Recommendations

41 Summary

The overtopping of the Content Pit appears to have had a small impact on the
macroinvertebrate communities (i.e. on taxonomic richness, abundance and community
composition) at site DSDi, which is approximately 30 m downstream of the confluence of
the overflow pathway with the tributary of Belmore Creek (approximately 1.5 km from the
Content Pit over land) (Figure 2.1). However, the impact appeared to be confined to a
small spatial area, and did not extend to the first downstream site on Belmore Creek (i.e.
BCDS1), which is approximately 700 m downstream of the confluence of the overflow
pathway with the tributary of Belmore Creek (Figure 2.1). As such, the macroinvertebrate
taxonomic richness, abundance and community composition at sites downstream of site
DSDi do not appear to have been impacted by overflows from the Content Pit.

The in situ water quality results provide no indication of potential impacts from the Content
Pit overflow except for electrical conductivity. Increased electrical conductivity was
observed at site DSDi immediately downstream of the confluence of the overflow pathway
with the tributary of Belmore Creek. Though electrical conductivity levels in the study area
did not correlate highly to macroinvertebrate community structure, suggesting that
electrical conductivity levels here may not have had a substantial influence on
macroinvertebrate community structure.

A number of other factors (e.g. habitat condition, land use [i.e. cattle access] and water
quality) also appear to have had an effect on macroinvertebrate communities. As a result,
the influence of the overtopping event from the Content Pit on the macroinvertebrate
communities in the tributary to Belmore Creek is not able to be clearly defined.

4.2 Recommendations

Water quality and macroinvertebrate results were spatially variable, and are expected to
also vary temporally in response to seasonal and long-term climatic influences. As such,
the results of this one-off survey are in-sufficient to fully characterise the impact from
overtopping of the Content Pit, when compared with the influence of other factors.
Additional surveys or a long-term ecological monitoring program would provide the
opportunity to:

describe the natural variability of the macroinvertebrate communities in the survey
area
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determine if the overtopping event from the Content Pit had a short or long-term
impact, or potentially no impact at all, and

gather comprehensive background data from comparative sites.

4.3 Limitations

This macroinvertebrate survey was initially intended to provide baseline data for a survey
in Belmore Creek and its tributaries in the vicinity of the Croydon Gold Mine, however due
to heavy rainfall before sampling began, the Content Pit overtopped. Consequently, there
is no baseline data from the area to which the survey results can be compared. The lack
of baseline data limits the interpretation of the survey data, as it is not possible to assess
whether the patterns in macroinvertebrate community structure existed before the
overtopping occurred.
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At the Council meeting on 15™ November 2001 the following was resolved:

That Council accept the advice of the Environmental Pmtectzon Agency in the
following manner:-

e Council not provide a landholder statement until such time that Council is
happy with the state of the mine;

e Undertake the surrender process with the Environmental Protection Agency
gving advice in relation to Council concetns;

o That Council request to be advised when technical aspects of the
rehabilitation success is reviewed by Environmental Protection Agency
Technicul and Contaminated Land Staff prior to surrender in order that this
advice be considered by Council; and

» That when a site based management plan is in place for the longer term
monitoring and management requirements that Council ensures that it has
had adequate input into the Plan to satisfy any concerns that may exist,

I have perused previous correspondence regarding the Landowner/Landholder
statement and I look forward 1o working with you in order to finalise this matter.

Yours sincerely
CTPI 49-Sch4

Lisa Wain
A/Chief Exccutive Qfficer
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Fax sent by ! 612496888685 HLA ENVIROSCIENCES 2671181 12:36 Pgq: 1/2

FACSIMILE TRANSMISSION
To: Queensland Environmental Protection Agency
Attention: Dean Ellwood
Fax Number; +61 (7) 4744 7800
Eram: CTPI 49-Sch4
Date: 26 November 2001
Subject: Croydon Shire Council

Project Number: F1715/2/F1715 Ellwood Fax 26-Nov-01

Number of pages (Including this cover sheet): 2

Documents faxed in this transmission to follow by mail: No
Message:

Dear Dean,

Please find attached the letter received this morning from Croydon Shire Council. I will contact Lisa
Wain in an attempt to find our where we should proceed from here.

Regards,

CTPI 49-Sch4

I -
Transmitted by: crpae-sen |

CTPI 49-Sch4

iIf you do not recelve all pages, please call on 02 49680044

The information contained in this facsimile is intended only for the use of the named reciplent. [t may contaln
privileged and confldentlal information. If you are not the intended reciplent, you are notified that any
olsssmination, dlstribution or copying of this facsimile s prohlbited. If you have racelved this facsimile In error,
please Immediately notlfy us by telephone and return the orlginal to Us at the address below by mall. We will
relmburse you for postage. Do not disclose the contents to anyone. Thank you.

HLA-Envirosciences Pty Limited

ACN 060 204 702

1= i\ 18 Warabrook Boulsvarde PH (02) 4968 0044
Warabrook NSW 2304 FAX (02) 4968 0005
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This document was prepared for the sole use of
Goldfields Limited and the regulatory agencies that are
directly involved in this project, the only intended
beneficiaries of our work. No other party should rely on
the information contained herein without the prior
written consent of HLA-Envirosciences Pty Limited and
Goldfields Limited,
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Final Rehabilitation Report - Croydon Gold Mine

EXECUTIVE SUMMARY

This Final Rehabilitation Report has been prepared by HLA-Envirosciences Pty Limited on behalf of
Goldfields Limited to suppert an application for relinquishment of ML 5243,

The Croydon Gold Mine, located close to the town of Croydon in north-west Queensland, was operated
between 1987 and 1990. During this time ore was obtained from four open pits commonly known as
Golden Butterfly, Golden Butterfly North, Content and Lady Isabella. ML 5248 is lingar in nature,
resembling a dumbbell and runs approx1mately south-east north-west from Croydon The two Golden
Butterfly open pits are located in the’ ‘south-east portlon of the lease and this is joined to the north-western
portion which contains the other two pits by a narrow strip that served as a haul road. A waste rock dump
accompanies each pair of open plts Processmg of the ore was undmtaken on an adjacent lease that is not
the subject of this Report: S = : :

Initial rehabilitation of the mine site was undertaken in 1993 and comprised bunding and fencing of the
open pits and partial rehabilitation of the waste rock dumps. Goldfields acquired ML 5248 in 1995 after a
takeover of the previous holder and, after an assessment of progress, undertook additional rehabilitation
during 1996.

An Amended Decommissioning Plan for the site was submitted in 1996 and this has been accepted as the
Plan of Operations for the lease. Monitoring of the effectiveness of the rchabilitation commenced in 1996
in accordance with this Plan.

Water quality monitoring has shown that the relinquishment criteria proposed in the Decommissioning
Plan have been met at the nominated compliance point. However, the occurrence of localised acid
drainage from the Content waste rock dump has meant that desired compliance at another monitoring
point has not been met. This acid drainage remains localised and further monitoring has shown that its
impact is not detectable at the boundary of the lease.

Vegetation and erosion monitoring confirms that the waste rock dumps are relatively stable and that
native vegetation communities are progressing towards a self-sustaining system.

A contamination assessment was undertaken in 1996. This identified that potential acid drainage from the
waste rock dumps was the only concern and the rehabilitation program was undertaken with control of
this issue in mind. With the exception of the localised acid dramage from the Content waste rock dump,
this has proved to be very effective.

Earthen bunds and stock fences surround the only other remaining features on the site, the open pits.
While three of these contain acid water with elevated concentrations of some metals, modelling has
shown that {illing and overflow of these pits is highly unlikely. They are therefore nominated for
inclusion on the Environmental Management Register.

ML 5248 ovetlies land that is either Crown Land or Croydon town common. The two landholders, the
Department of Natural Resources and Mines and the Croydon Shire Council have been requested to

supply Landowner/Landholder Statements but these have not been supplied despite follow-up requests.

This Report shows that the long-term environmental risks at the mine site are minimal and, therefore,
relinguishment of the lease is supported.

F1715/2/F1715 FRR-A/TF:Af ES-1
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Final Rehabilitaticn Report - Croydon Gold Mine

1.0 INTRODUCTION

Goldfields Kalgoorlie Limited (formerly Pancontinental Mining Limited) is the holder of ML 5248
situated immediately to the west of Croydon township, North Queensland (refer to Figure 1), ML 5248
formed part of the Croydon Gold Project and was mined from 1987 until 1990. In 1993, a
Decommissioning Plan was prepared, submitied to, and accepted by the Department of Minerals and
Energy (DME). Rehabilitation works then commenced according to the Decommissioning Plan.

In 1995 Goldfields Limited (Goldﬁeids) acquired a controlling interest in Pancontinental Mining Limited
and immediately commenced 1ev1ew1ng the environmental performance of all sites in conjunction with its
then parent, RGC meted Goldfields and RGC decided it was necessary to undertake further
rehabilitation work at Croydon An Amended Decommxsswmng Plan was prepared incorporating
relinquishment criteria, a monitoring program and a commitment to prepare an annual report on the
performance of the rehabilitation against the criteria. This additional rehabilitation work was undertaken
in late 1996,

Control of the site now rests with Goldfields, following the divestment of the Company by RGC in late
1998.

This Final Rehabilitation Report has been prepared by HLA-Envirosciences Pty Limited (HLA), on behalf
of Goldfields, to support an application for relinquishment of the Mining Lease.

Releal
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Final Rehabilitation Report - Croydon Gold Mine

Figure 1: Site Location

Reled
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Final Rehabilitation Report - Croydon Gold Mine

2.0

PROJECT DETAILS

The following table presents the project details as required by the EPA Guideline on preparation of Final
Rehabilitation Reports.

Table 1: Project Details

EA Number I T 2465

Holder’s Name and Contact Details’ Goldﬁclds Kalgoorhe Llrmtcd
R Gl PO Box R986 | '
Royal Exchange Post Office
SNSW 1225 S

Tenure Number and Termination Date ML 5248
31 August 2009

Project Name Croydon Gold Mine
Contact Person Goldfields’ Representative:
CTP1 49-Sch4

Tel: (02) 8223 2408

Project Controller:
[CTPI49-Scha
HLA-Envirosciences Pty Limited
Tel: (02) 4968 0044

Author of FRR [CTPI49-Sch4
HLA-Envirosciences Pty Limited

Location Information Part Lot 932, C3591
Part Lot 46, USL48265
Part Lot 78, USL48265
Approximately 0.5 km north-west of

Croydon
FI715/2/F1745 FRR-B/TFHf 3
O November 2001
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Final Rehabilitation Report - Croydon Gold Mine

3.0 PROJECT DESCRIPTION

ML 5248 is located to the north-west of the township of Croydon in North Queensland (refer Figure 1).
The lease is approximately 1.7 km” in area and extends along a corridor adjacent to the south side of the
Normanton Developmental Road.

31 Mining History

The Croydon Gold Project. was operated between 1987 and 1990 by an unincorporated joint venture
between Central Coast: Exploratxon NL (CCE) and Pancontinental Mmmg Limited (Pancon) Mining took
place on several leases, mcludmg ML 5248 to the west and ‘north- west of Croydon. Ore processing was
carried out at facilities’ located on.CCE leases that are not the’ subject of this Final Rehabilitation Report.
Mining and ore proccssmg on. both Pancon and CCE leases was camed out by Bamck Mine Management
(BMM).

The Pancon operation commenced in December 1988 with mining from the Golden Butterfly Pit, located
within the eastern portion of ML 5248, as shown on Figure 1. The mining operation was subsequently
expanded with the development of the Golden Butterfly North Pit (adjacent to Golden Butterfly) and the
Content and Lady Isabella pits located within the western portion of the lease area. Pancon’s mining
operation at Croydon ceased in April 1990, with processing of ore from these leases completed in August
1990. In total, approximately 445,000 tonnes of ore were treated to produce around 63,000 ounces of
gold.

Following the cessation of mining in 1990, a portion of the original lease area was relinquished by
Pancon. Only those areas covering the open pits and waste dumps, plus a connecting corridor, were
retained. The current lease boundary is indicated on Figure 1.

3.2 Landforms

On completion of mining, ML 5248 included the following mining-related landforms:

Golden Butterfly Pit and surtounds;
Golden Butterfly North Pit;

Golden Butterfly Waste Rock Dump;
Content Waste Rock Dump;

s Content Pit and surrounds; and

o Lady Isabella Pit.

* & =

In addition, mining hardstand areas (incfuding old ore stockpile and crusher pad areas}), a haul road and
numerous open exploration drill holes related to the Pancon operations, remained within the lease area.
Open shafts and adits fromn historical (ie. pre-1900) mining activities were also present within the area.

Generally, these landforms (with the exception of the pits) have revegetated with grasses and shrubs,

either from past sowing activities or by natural colonisation. These landforms, however, have been subject
to some disturbance through erosion and livestock or vehicle trafficking. All open pits hold water,

F1715/2/F1715 FRR-B/TF:f 4
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Final Rehabilitation Report - Croydon Gold Mine

recharged either through direet rainfall, runoff or from groundwater eniry. Each pit is surrounded by an
earthen safety bund at least 1 metre high and a three-strand barbed wire fence and 1s clearly signposted.

Undisturbed areas surrounding the mining landtorms, but within ML 5248, are generally grassed and/or
partially covered with trees and are typical of the Gulf savanna land system.

3.3 Drainage

ML 5248 is located within the catchment of Slaughteryard Creek. The lease area is drained by a number
of smaller tributaries, including Town Creek (from the Croydon township) and Belmore Creek (located
within Belmore Statiofi to the we_ﬁs_t_) as;rk_\‘f;vel_Ltéi's' Slaughte_ryar'd Creek tiself. The site dté_tinage is as follows:

+ EBastern portioﬁ}— southii.'érd, difcctiy ;i;ia_ Sla,dghteryaf& ;(;_reeiigand Town Créél_c; and
»  Western portion - generally westward via minor drainages to Belmore Creek thence into
Slaughteryard Creck to the south west of Croydon,

An area of higher relief between the eastern and western portions of the lease acts as a drainage divide
between these areas.

3.4 Land Use and Capability

The pre-mining land use within ML 5248 comprised cattle grazing on the western portion of the lease,
with low levels of grazing on the eastern portion. Some cattle grazing continues in the western portion of
the lease.

An assessment of pre-mining land capability was undertaken by Woodward-Clyde and reported in
Woodward-Clyde (1993}, in accordance with Rosser et al (1974). The assessment comprised inspection
and sampling of soils not disturbed through mining within and adjacent to M1, 5248. Based on this
assessment, the pre-mining land capahility of ML 5248 was determined as Class VII. Rosser et al (1974)
defines Class V1I as land that is not suitable for cultivation but on which pastoral use is possible only with
careful management and on which pasture improvement involving the use of machinery is considered
impracticable.

From 1990 to 1995 the Croydon Shire Council (CSC) used water from the Golden Butterfly North Pit
(refer Figure 1) to supplement the existing town water supply, which was based on a borefield located on
Slaughteryard Creek downstream from the lease area. Water was pumped from the pit to a tank (Town
Tank) located on a hill at the south-eastern boundary of the lease area, for reticulation to the township.
During 1995, a new water supply dam was construcied to the north of Croydon and is now used as the
town water supply. The Golden Butterfly North Pit and the borefield are no longer used to supply water to
the township. However, the water supply reticulation system from the borefield, including water pipes,
tank and pumps, has been retained.

3.5 Land Tenure

The locations of the mining related landforms, as described above, with respect to land tenure are
described in Table 2 below.

F1715/2/F1715 FRR-B/TF:tf 5
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Table 2: Underlying Land Tenure for Mining Related Landforins

LOCATION MINING LANDFORM BACKGROUND LAND TENURE
Eastern Portion of Lease Golden Butterfly Pit Town Common, Croydon Shire Council
Al
e Golden Butterfly North Pit
Golden Butterfly Waste Rock
Dump
Western Portion of Ledse 7 Content Pit ¢ . -+ Crown Land, Department of Natiral Resources and
Area i S “ Mines '
Lady Isabella-Pit - &
Cont_éiﬁt Waste Rock Dump .

Information regarding landholder requirements for the area is provided in Section 6.1.

F1715/2/F1715 FRR-B/TF:Af 6
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Final Rehabilitation Report — Croydon Gold Mine

4.0 STATUS REPORT

The following section provides a summary of the rehabilitation of the site, commitments and their status,
results of the monitoring program and an assessment of continuing requirements for the area.

4.1 Rehabilitation

With the exception of the open pits, the components of ML 5248 that were disturbed by mining have been
rehabilitated. Details of this rehabilitation follow.

4.1.1 Pre-1996 -_Rehabﬂ:i:tati:ij)?n History

Planning for rehabilitation of ML'SZ‘T—S-COI‘[&}I@HCGd in November 1992 at a site mee:fing involving
representatives from Pancon, the Department of Minerals and Energy and Woodward-Clyde. During this
meeting, the principal environmental concerns relating to the lease area were identified as:

Development of acidic water in the open pits;

s Discharge of acidic water into Slaughteryard Creek from the Golden Butterfly waste rock dump
and adjacent areas;

o Off-lease movement of groundwater from the Golden Butterfly pits; and

» Erosion and potential instability of mining-related landforms.

Pancon committed, at that time, to address each of these concerns. In 1993, Pancon initiated a
rehabilitation program that involved the following works:

o Golden Butterfly Waste Dump: re-profiling of the waste rock dump surface, including flattening
of batters to a nominal slope of 3(H) to 1(V); construction of cover layers over plateau areas of
the waste dump; construction of drainage runoff conirol areas and construction of stormwater
diversion bunds,

*  Content Waste Dump: re-profiling of the western batter to a nominal 3H: 1V slope; construction
of cover layers over this batter and clean-up of waste rock piles adjacent to the dump.

e Open pits (Golden Butterfly, Golden Butterfly North, Lady Isabella and Content) - construction
of perimeter safety bunds, fencing around each pit and erection of warning signs.

Revegetation of the waste dump surfaces was carried out by hand broadcasting of seed following
completion of the earthworks portion of the program. Species used included improved pasture grasses,
legumes and native shrubs.

4.1.2 1995 Rehabilitation Objectives

In 1995, Goldfields acquired a controlling interest in Pancon and immediately commenced reviewing the
environmental performance of all Pancon sites. This review and subsequent work was conducted by
Goldfields in collaboration with its then major sharcholder RGC Limited and made use of the expertise
and resources available within the RGC Group.

In reviewing the rehabilitation status of ML 5248, Goldfields considered that the rehabilitation works
conducted to date were not adequate in meeting its corporate environmental standards. In addition, it was
found, based on these corporate standards, that the 1993 Decommissioning Plan (Woodward-Clyde, 1993)

FL715/2/F1715 FRR-B/TF:tf 7

6 November 2001
Relef

19-181 File D Page 297 of 390




Final Rehabilitation Report — Croydon Gold Mine

did not comprehensively address the environmental issues or meet the overall rehabilitation objectives for
the site. This review provided the catalyst for updating the 1993 Decommissioning Plan.

The rehabilitation objectives adopted for ML 5248 were to:

e Sccure the site for the long term by inhibiting the formation of Acid Drainage (AD) and

subsequent release of AD products into the surrounding environment; and
¢ Lnhance the overaii stablllty and sustamablhty of the developed landforms
These objectives were‘t'_(_) be achicyed by isolating Aan_l_‘Od_ucing matﬁ:rial, either thrdugh disposal in open
pits or capping with low permeability éonstriif:ted covers and, in conjunction with th'c?::sc works, to re-
profile the existing 1andf0n"ns as approprlate and to revegetate final surfaces (elther covered or
uncovered). Additionally, all practical measures were to be taken to ensure the safety of the public and
livestock using the site. A rehabilitation works program was carried out within M1 5248 in 1996 based on
these general rehabilitation requirements.

4.1.3 1996 Rehabilitation Program

Goldfields undertook an analysis of rehabilitation options that included assessment of engineering
feasibility, success in achieving the objectives and cost. From that assessment, the rehabilitation scenario
outlined in Table 3 was selected by Goldfields for ML 5248:

Table 3;: 1995 Rehabilitation Scenario

Landform Favoured Rehabilitation Option

Waste Dumps Re-profiling and Capping
Pits Do Nothing
Other Areas:

- Stockpile Area Remove AD potential rock

- Haul Road Do nothing

- Western side of Content Pit Remove AD potential rock

- Drainage Channel Remove AD potential material

- North of Golden Butterfly Pit Do nothing

An upgraded rehabilitation works program for ML 5248 was commenced in August 1996 and completed
in December 1996. This program comprised the following works:

e  Golden Butterfly Waste Rock Dump

Clay fill capping and rock fill surface protection of the entire waste dump surface, including
construction of a key trench arcund the dump perimeter;

o Content Waste Dump
Re-profiling of batter stopes (other than the western batter), with clay fill capping and rock fil

surface protection of the entire dump surface;

F1715/2/F1715 FRR-B/TFuf 8
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¢ Other lease area activities, including:

{i) Removal of potentially acid producing waste rock within hardstand areas adjacent to the
Golden Butterfly and Content Waste Rock Dumps, with disposal of the excavated waste
to adjacent open pits; and

(ii) Removal of channel bed sediments within the reach of the Slaughteryard Creek tributary
that drains the Golden Butterfly waste dump.

. Miscelianeous:iehabiiit_'at_l;on v_»fprks that were copsidered necessary to complément the above
major activities.or to comply with specific background landholder requirements, as follows:

(i} Backfilling of open drill holes and removal of associdted rubbish;

(ii) Construétion of surface drains and a pond to collect surface water drainage from the
Content Waste Rock Dump (for the purpose of surface water sampling);

(ili)  General site clean-up;

(iv) Backfilling of open mine shafls;

(V) Removal of AD producing material from an area adjacent to the lease which had the
potential to affect that part of the Belmore Creck catchment on ML5248; {This material
was discovered during the course of the rehabilitation works program, was a significant
AD source, and had the potential to mask any benefit from the works around the waste
dump site) and

(vi)  Revegetation of disturbed areas including rehabilitated waste dumps.

The objective of the revegetation program was to establish a sustainable vegetative cover and provide
long-term stabilisation and protection of waste dump surfaces and other disturbed areas on ML 5248. The
revegetation work carried out comprised sowing with a seed mix of native tree and shrub species similar
to those tound in the surrounding native woodland communities.

A monitoring program was then established to measure success in achieving the rehabilitation objectives.
A report on this rehabilitation program is attached as Appendix 1.
4.2 Commitments and Conditions

Because of the age of the site, there are no specific rehabilitation or closure requirements placed on formal
authorities such as the Mining Lease. Some commitments have been included in the 1996
Decommissioning Plan.

4.2.1 Plan of Operations and Commitments

The 1996 Amended Decommissioning Plan prepared by Woodward-Clyde was submitted to the DME and
accepted as the Plan of Operations for ML 5248. Approval of this Plan is current until the end of 2001.

The Plan also included a summary of commitments by Goldfields. These actions and goals were
established in order to achieve the rehabilitation objectives and completion criteria for lease
relinquishment. The list of commitments, together with an assessment of compliance, is included as
Appendix 2.

Reles
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4.2.2 Environmental Authority Conditions

The Environmental Authority, which is actally the Mining Lease, has a number of Special Conditions
relevant to lease relinquishment. These Conditions, and an assessment of compliance, are shown in Table

4.

Table 4: Mining I.ease Conditions and Status

2. The Lessee shall at all timeés cause all steps and
things to be taken and done to prevent mmerahsed
or impure water or sludge or mining debris -
resulting from mining operatlons within the "

obstructing, damaging or interfering with the sea,
any watercourse, lake or reservoir or any land.

boundaries of the Leasé from unlawfully pollutmg, 2

Remediation works undertaken in 1996 were aimed
at preventmg ac1d drainage leaving the lease, The

;effectlveness of this work has bcen demonstrated
through the momtormg program

9. The Lessee shall grade and contour the mined
area, overburden and waste rock dumps
progressively, so that:

a) final voids are landscaped and
connected to the drainage pattern in the
area for best practical advantage for use
as water storage areas;

b} rock and overburden dumps are
contourcd to conform as nearly as is
practicable to the adjoining landforms
in terms of slopes and slope lengths;
and

¢) all disturbed areas are stabilized against
the natural forces of erosion.

As three of the voids contain acid water, Goldfields
considers that this condition should not be
complied with. Golden Butterfly North pit has
water directed into it to maximise storage.

Waste rock dumps have been regraded to a
maximum slope of 3H:1V, similar to naturat slopes
in the area.

Waste rock dumps have been stabilised by a rock
mulch and vegetation cover.

10. After an arca has been contoured in accordance
with condition 9 the Lessee shall:

a)} cover the surface of the contoured arca
with the soil removed in compliance
with condition 8; and

b) take such measures as the Minister may
direct to promote the stabilization of
the area and the regrowth of vegetation
during the term of the lease.

Where available, topsoil has been used on the
surfaces of the waste rock dumps to enhance
vegetation establishment.

Stabilization has been achieved by a combination
of rock mulch and vegetation cover.

13. When the Minister so requires, the Lessee shall
ensure that overburden or waste rock dumps that
react with water to produce substances toxic to
animal and plant life are covered by an approved
{ayer of inert material.

Potentially actd forming waste rock dumps have
been capped with a compacted clay layer to reduce
the potential for production of acid drainage.

F1715/2/F1715 FRR-BSTF tf
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14. All fences on the Lease shall be kept intact at Open pits have been fenced and are currently
all times, except that, where the Lessee requires to | maintained by Goldfields. Other fences on the lease
remove a fence an alternative fence of a standard are also maintained in this manner,

equal to or better than the displaced fence shall be
provided by the Lessee.

17. The Lessee shall maintain the Lease area in a All machinery and plant associated with the
tidy state and, prior to the termination of the Lease, | modern mining operation have been removed.
remove all machlnery and plant unless otherWlse Some hlStOI‘lC machmery remams in sifu,
approved. ;

/lf\/(f*‘k( {ﬁ\/{ QL( LAV ‘*/
) f ((L(LE(M/// 007 j

Regular monitoring of surface and groundwater quallty, vegetatlon estab ishment and erosion potent1a1 (
has been undertaken since late 1996. The results of these programs are reviewed in this section. € AAL

4.3 Results of the Momtormg Program

4.3.1 Monitoring Reports

Regular monitoring has been conducted at Croydon since 1996 for:

Surface water quality;

Groundwater quality;

Vegetation establishment on waste rock dumps; and
Erosion on waste rock dumps.

& & @

Annual monitoring reports, presenting the results from the previous year’s monitoring and providing an
evaluation of the progress towards the aims and objectives of the Amended Decommissioning Plan, have
been produced since 1996.

Reports on ML 5248 addressing various aspects of the mining rehabilitation program are:

s.  Woodward-Clyde (1993). Pancontinental Mining Limited - ML, 5248 Mine Decommissioning
Pian. Report No. 4371 December 1993;

o Woodward-Clyde (1994), ML 5248 Mine Decommissioning - Croydon 1994 Annual Inspection
Report. May 1994;

o Woodward-Clyde (1996). Crovdon Gold Mine 1996 Monitoring Report ML 5248. Report No,
280/0005 October 1996;

e Woodward-Clyde (1997). Croydon Gold Mine (Amended) Decommissioning Plan for ML 5248.
Prepared for Pancontinental Mining Limited, May 1997,

¢ ERA Environmental Services (1997). Croydon Mine Revegetation Monitoring, May 1997.
Prepared for RGC Limited,;

e  Woodward-Clyde (1998a). Croydon Gold Mine 1997 Annual Monitoring Report. February 1998;

¢ ERA Environmental Services (1998). Croydon Mine Revegetation Monitoring, November 1997,
Prepared for RGC Limited, February 1998,

o Fawcett Mine Rehabilitation Services Pty Limited (1998). Croydon Site Inspection Report. May
1998;
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o Woodward-Clyde (1998b). Croydon Gold Mine 1997-98 Annual Monitoring Report. August
1998.

* ERA Environmental Services (1999). Croydon Mine Revegetation Monitoring, November {998.
Prepared for RGC Limited, March 1999;

¢ Fawcett Mine Rehabilitation Services Pty Limited (1999). Croydon Site Inspection Report. April
1999;

e Woodward-Clyde (1999). Croydon Gold Mine 1998-99 Monitoring Report. Prepared for
Goldfields Limited. Report A8601308\R369-D;

* [WL Sciences (1999). Croydon Mine Revegetation Monitoring, November 1999. Prepared by
EWL Sciences’ Ply lelted for Goldﬁelds Kalgoorlie Limited, Deccmber 1999

« HILA- Enwrosctcnces (2000) Croydon Gold Mme 1 999 2000 Momrm ing Report Project No.
F1715, November 2000; and

s Lane, A. (2001) Final Reporr Cmydon Mme Revegetatwn Momtormg November 2000. Prepared
for Goldfields Kalgoorlie Limited by Annie Lane, March 2001.

4.3.2 Relinquishment Criteria

Relinquishment criteria were proposed in the 1996 Amended Decommissioning Plan and accepted by the
DME. Relevant criteria for each monitoring program are summarised al the beginning of each section in
this report. A complete set of the relinquishment criteria is attached as Appendix 3.

4.3.3 Surface Water Quality

This section provides information on the surface water quality monitoring program and the analytical
results obtained during the monitoring period. The locations of monitoring points are shown on Figure 2.

4.3.3.1 Relinquishment Criteria

A summary of the approved relinquishment criteria for surface water is provided in Table 5.

Table 5: Lease Relinquishment Criteria - Surface Water

Category Parameters Relinquishment Criteria
SW Series pH, TDS, EC, Ca, Mg, Na, SO,, As, Cd, | Livestock watering guidelines
Cu, Fe, Pb, Mn, Ni, Zn. (ANZECC, 1992) or 115% of
background surface water quality®
Open Pits pH, TDS, EC, Ca, Mg, Na, SO,, As, Cd, | No relinquishment criteria
Cu, Fe, Pb, Mn, Ni, Zn.

= whichever is greater

The SW Series comprises monitoring sites for surface drainage within ML 5248. Results for this
monitoring are compared against the ANZECC (1992) livestock watering guidelines. If the results exceed
these guidelines, they are then compared against 115% of the background water quality (defined as
analytical results for locations SW3 and SW4). If no guideline is suggested for a parameter in the
ANZECC criteria, it is assumed that this is not a key water quality parameter and no comparison to
background data is conducted. The acceptable criteria for each analyte, based on ANZECC (1992)
livestock watering guidelines, are provided in Appendix 3.
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Figure 2: Surface Water Monitoring Locations
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Goldfields nominated SW1 as the compliance point for ML 5248 and aimed for compliance with the
surface water quality criteria at both SW2 and SWS5 (refer to Figure 2). This nomination has been adopted
by Goldfields.

Background surface water quality for the site is measured at SW3 and SW4.

The 1996 Amended Decommissioning Plan stated that relinquishment criteria for the quality of contained
water are not set, as no beneficial use has been established for the open p1ts Neverthelcss monitoring of
water quality in the open pits has contmued throughout the year '

4.3.3.2 Results and Dlscusswn
A complete set of surfacc water: momtormg results i is mcluded in Appendlx 4.

As can be seen in Table A4-1, water quality at SW1, the nominated compliance point, has been
consistently below the relinquishment criteria since monitoring started in January 1996. All parameters
have been at least one order of magnitude below the livestock watering guideline limit. While the
concentration of arsenic appears to have risen since January 2001, the concentration is still 25 times lower
than the guideline.

Water quality at SW2 (Table A4-2), one of the two points at which compliance was also sought, is also
good, with all parameters at least one order of magnitude below the corresponding guideline value and
many of them over two orders of magnitude lower,

SWS5 is located at a small dam in the drainage line from the Content waste rock dump. The water quality
at this site was good between December 1996 and December 1997, but started deteriorating in January
1998 (Table A4-6). The drop in pH (Figure 3) and increase in TDS (Figure 4), sulphate (Figure 5) and
some of the metals suggested the presence of acid drainage. While the concentration of sulphate did not
remain elevated above the livestock watering puideline after April 1998, that of cadmium has been
consistently above the relevant guideline concentration since December 1997 and appears to have
stabilised at around twenty times the guideline concentration (Figure 6). This is most likely because the
pH of the drainage is at the optitnum level for mobilisation of cadmium while other metals have become
relatively insoluble. Mobilisation of cadmium will likely continue until the supply of the metal is
exhausted or the characteristics of the drainage change.
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Figure 6: Cadmium Concentration at SW5 over Time

Following the detection of this acid drainage, presumed to originate at a localised point on the western
batter of the'Content waste rock dump, an additional water monitoring point was established further
downstream of SW5 at the boundary of the adjacent pastoral property. This point was designated SW6
and the results of monitoring since June 1998 are shown in Table A4-7. Despite the occurrence of the acid
drainage upstream, the monitoring at this point shows that the water quality has been consistently well
below the livestock watering guideline concentrations. For most parameters, concentrations have been at
least two orders of magnitude lower than the guideline. The concentration of arsenic has been below the

limit of detection until early 2001 but is still 50 times lower than the guideline value of 0.5 mg/L (Figure
7).
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Figure 7: Arsenic Concentration at SW6 over Time

Although no relinquishment criteria were established for the open pits, water samples continue to be
collected and analysed on a quarterly basis. The results of this monitoring are tabulated in Appendix 4.

Three of the four open pits, Golden Butterfly, Content and Isabella, contain water that has a low pH,
generally around 3.0, and only lightly elevated concentrations of dissolved solids and major ions (Tables
A4-8 to A4-11). The water in the Golden Butterfly pit has the lowest pH (around 2.5} and highest TDS
(around 8,500 mg/L) and suiphate (around 6,000 mg/L) concentrations. Concentrations of arsenic,
cadmium, copper, nickel and zinc are also elevated and, in most cases, arc at least twice the corresponding
livestock watering guideline. In contrast, water in the Content and Isabella pits is slightly less acid (pH
around 3.5 in each case) with much lower concentrations of TDS, sulphate and metals. Ion both of these
pits only the cadmium concentration is above the livestock watering guideline.

The water in the Golden Butterfly North pit is totally different in composition, being neutral to slightly
alkaline with low concentrations of major ions and metals. Although there are no completion criterion for
the open pits, none of the livestock watering guidelines are exceeded in this water.

4.3.4 Groundwater Quality

This section provides information on the groundwater monitoring program.

4.3.4.1 Relinquishment Criteria

A summary of the lease relinquishment criteria for groundwater is provided in Table 6.

Table 6: Lease Relinquishment Criteria - Groundwater

Category Parameters Relinquishment Criteria

(GBMB Series Bores pH, TDS, EC, Ca’, Mg#, K, | Maintain existing water quality measured
Na, 80, Cl, As, Cd, Cu, Fe, | during the 1990-1993* period

Pb, Mn, Ni, Zn.
BH Series Bores pH, TDS, EC, 50, Fe. No relinguishment criteria
# = no criteria available as parameter added in 1996 Decommissioning Plan

* = gee ranges in Appendix 3
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The list of analytes for the GBMB Series is a modified suite based on a review of the 1993
Decommissioning Plan parameter list and the results of past monitoring.

Monitoring locations for these bores are shown on Figure 8.

4.3.4.2 Results and Discussion

The results of water quality analyses in the GBMB series bores are mclucled in Appendix 4 as Tables A4-
12 to A4-17. : : :

None of the GBMB series bores: has water that ina strlct sense, meets the re11nqu1shment criteria
established in the 1996 (Amended) Decommasswnmg Report. Howeve1 in most cases, this is because the
criteria are very strict rather than because the quality of the water is poor. For exampie for GEMB1 1o
meet the criterion for TDS the concentration in the water should be between 390 and 520 uS/cm, a very
narrow range. Similarly, because the range of pH in this bore between 1990 and 1993 was 3.6 to 6.15,
water with a pH value of 7.0 would not meet the relinquishment eriterion even though it is neutral and
“better” quality water. Therefore, non-conformance with the relinquishment criteria is an artefact of the
baseline quality varying very little rather than a test of suitability for use.

In all cases there are no substantial departures in water quality from the relinquishment criteria and the
quality of the water in the boreholes is generally good, being neutral or slightly acid with relatively low
concentrations of TDS, major ions and metals. None of the measurable parameters appears to have
changed with time since the current monitoring program commenced in early 1996.

The water in GBMB?2 is noticeably different to that in the other boreholes, having higher concentrations
of TDS, major ions and some metals eg. manganese. While GBMB1water also has TDS, sodium and
sulphate concentrations higher than the remaining boreholes, they are lower than those in GBMB2.

As no construction details for these boreholes can be located, it cannot be determined whether these
differences are due to the influence of the mine or because the boreholes are located in different aquifers.

Given the absence of any trends with time, it is unlikely that the quality of the water in these boreholes
will ever meet the relinquishment criteria proposed in the 1996 (Amended) Decommissioning Plan. As
there is no longer any beneficial use of this water, we consider that maintaining the requirement to meet
the nominated relinquishment criteria for the GBMB series boreholes is unnecessary. The monitoring
shows that the quality of the water in these boreholes has not changed as a result of the rehabilitation and
we consider that it is adequate for lease relinquishment,
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Figure 8: Groundwater Monitoring Locations
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Results of water quality monitoring in the BH series bores are attached in Appendix 4 as Tables Ad-18 to
A4-21.

The BH series monitoring bores were established for two purposes. BHI and BH2 were installed in
November 1995 on the northern and southern sides of the Golden Butterfly pit respectively. Their purpose
was to monitor the groundwater depth and quality close to the pit and to assess any relationship between
pit water quality and the quality of the surrounding groundwater. Five additional shallow bores (BH3 to
BH7) were established as monitoring points in May 1996 adjacent to the Golden Butterfly waste rock
dump to monitor possible shallow groundwater influences within the Slaughteryard Creek area resulting
from drainage from the. dump Two of these bores, BH3 and BH7, wete sampled as part of the
environmcental momtormg program Completmn cnteria were not nommated for any of the BH series
bores. ‘ -

The quality of the water in' BH1 and BH2 differs markedly, suggesting that the bores intersect two
different and possibly unconnected aquifers. This is further substantiated by the water levels, which are
also markedty different. The water in BH1 can be characterised as neutral or slightly alkaline, with a TDS
around 1,000 mg/L and low sulphate {around 450 mg/L) and iron {variable between <0.05 and 2 mg/L)
concentrations. Although the water in BH2 is acid (pH around 3.5), the TDS, sulphate and iron
concentrations are comparable with those in BH1. With the exception of pH in BH2, the water quality in
these bores is more similar to that in the GBMB series than the Golden Butterfly pit itself,

Therefore, these bores are showing no indication that water is permeating out from the Golden Butterfly
pit into the surrounding aquifers.

The water in BH3 is slightly acidic with relatively low concentrations of TDS, sulphate and iron. In
contrast, water in BH7 has a similar pH but higher concentrations of the other parameters. There are no

obvious trends in water quality since monitoring commenced and these holes are not showing any
apparent influence of the nearby waste rock dump.

4.3.5 Vegetation
This section summarises the results of the vegetation monitoring since May 1997.
4.3.5.1 Relinquishment Criteria

The lease relinquishment criteria for the establishment of vegetation are summarised in Table 7.

Table 7: Lease Relinquishment Criteria - Vegetation

i Parameters Relinquishment Criteria
Vegetation Landscape Function Analysis (ILFA) Capture and decomposition of leaf litter
within troughs is occurring
Vegetational  structural — complexity
trending towards control sites
Vegetation compositional complexity
trending towards control sites
Habitat complexity trending towards
control sites

FL715/2E1715 FRR-B/TF:tf 20

6 November 2041
Release

19-181 File D Page 310 of 390




Final Rehabilitation Report - Croydon Gold Mine

Parameters

Vegetation Measures:
Species richness
Species frequency
Plant density
Growth rate

Relinquishment Criteria
No criteria for vegetation measures

Category

These terms were defined in the 1996 (Amended) Decommlssmmng Plan as follows:

. chctatlonal structul al complcxaty ~a measure of how well the nee layer is developing,
determined by measuring tree d1ameter at breast he}ght (DBH) .

s Vegetation compOSItlona] complex1ty the measure of how well the site is developmg the mix of
plant species found on the control sites;, : ;

o [HHabitat complexity - a measure to demonstrate how well vegetanon structures and other landscape
features, and their suitability as sites for wildlife, are developing;

e Species richness - the number of species per unit area; and

e Species frequency - percentage of quadrats in which that species is recorded,

Vegetation monitoring is based on Landscape Function Analysis (LFA), a method developed by the
CSIRO (CSIRO, 1997). The basis of LFA is to measure how well a rehabilitated landscape is using water
and nutrients, its ability to resist erosion and the landscape’s progress towards becoming a stable setf-
sustaining unit in comparison with selected control sites with similar topography.

Species richness, species frequency, plant density and growth rate are parameters additional to LFA.
These parameters and LFA are measured at permanent locations on the rehabilitated and control sites. The
first monitoring of vegetation was conducted in May 1997 and subsequent monitoring has occurred every
November. This timing, at the end of the dry scason, is considered most appropriate for the monsoonal
tropics.

Six monitoring sites have been located on revegetation areas and the control (Site 7) is located in natural
bushland roughly midway between the two former operating areas. Sites 1 to 4 are situated on slopes of
the Golden Butterfly waste rock dump while Site 5 is located on a slope of the Content waste rock dump.
Only one site was located on the Content dump because the revegetation was much more uniform on that
dump and one site was considered appropriate. The remaining monitoring site, Site 6, is located on the flat
former hardstand area adjacent to the Content dump.

The locations of the vegetation monitoring sites are shown on Figure 9.
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Figure 9: Location of Revegetation and Erosion Monitoring Sites
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4.3.5.2 Results and Discussion

The most recent report on the vegetation monitoring provides an assessment in November 2000. This
report concluded that “the rehabilitation of the Croydon site is progressing towards self-sustaining
ecosystems [ie. meeting the vegetation criteria described in Table 7] in terms of:

»  Vegetation density and composition of the rehabilitation sites are trending towards those of the
natural site; and

* Landscape processes Such as son’ stabzhfy infiltration capai. jV and 'mtrten yclh i capacity are
gradually trendmg toward those of the natural srtes - :

Although Landscape Funetion AnalySIS (LFA) parameters were proposed as vegetatlon relinquishment
criteria for the Croydon site, appropriate methods for calculation of these have not been developed. The
CSIRO has developed a procedure for the caleulation of Habitat Complexity but, as this was developed
some time after vegetation monitoring commenced at Croydon, it has not been used in the program.
Accordingly, these indicators cannot be used to demonstrate the progress of vegetation re-establishment.

Data are available on the four vegetation measures described in the completion criteria table (Table 7).

Sixteen tree and shrub species were included in the seed mix used during the 1996-97 revegetation
program. Most of these were recorded in at least one quadrat during the November 2000 monitoring
(Table 8). In addition, other species were recorded at some sites; these reflect either difficulty in
identification or self-seeding from surrounding vegetation. In all, nineteen tree and shrub species were
recorded at the revegetation sites. Of these, seven were acacias, seven were eucalypts and five belonged to
other genera, including Melaleuca, Atalaya, Erythrophleum and Hakea.
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Table 8: Species Seeded and Recorded at Monitoring Sites

Rate(kg/ha) 1 2 3 4 5 6Centrol
\/

Acacia decora 0.1

dcacia julifera 0.1 v oA

Acacia platycarpa 0.2 V

Acacia shirleyi 025 v v A y V
Acacia tortlosa 0.2 v oA

Acacia tropica 0.005

Erypthrophleim chlorostachys| . 0.1 ST RP A
Fucalyptus confertiffora | 008 N A 3
Evcalyptus leptophleba’’ .} 0.1y N AL A A %
Eucalyptus melanophloia | L3 N oA A
Fucalyptus miniata - |+ 034 N A VoA
Fucalyptus polycarpa 018 v N v
Eucalyptus setosa 0.14] + y

Hakea arborescens 0.02

(Melaleuca nervosa 0.05

Melaleuca viridiflora 0.25] y

Species not Seeded

\Melalewca leucadendron N

Acacia holosericea v Vo

\Hakea sp. V

 dcacia difficilis X

Atalaye sp. y

Acacia sp. v

Fucalyptus sp. y y

Alphitonia sp. \

All of the sites except Site 6 have equal, or greater, tree species richness than the control (site 7), as shown
in Table 9. Site 2 appears to have recovered from the effects of the fire in 1998, while Site 6 still shows
the effects of vegetation dieback as a result of acid drainage from the Content waste rock dump. There is a
general decrease in species richness, bringing the monitoring sites closer to the control.

Table 9: Tree Species Richness at Monitoring Sites

Site 2 Site 3 Site 4 Site 5 Site 6 Control

Nov 1997 10 13 10 10 8 11 4
Nov 19938 10 6 10 8 g 8 5
Nov 1999 8 11 13 9 12 3 5
Nov 2000 10 8 10 9 3 2 4

The dominant genus at a site in terms of density and frequency is either Acacia or Eucalyptus. In most
cases the differences in number of plants belonging to each genus is not substantial and their relative
proportions arc reasonably constant. The exception is Site 6, where there are no acacias and only
resprouting eucalypts, mainly E. confertiflora and I. polycarpa.

Tree species density at all sites has been decreasing and approaching that of the centrol (Figure 10: Tree
Species Density at Monitoring Sites
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). In contrast, the density of herbs at all sites has increased recently, parallelling the situation at the control
site (Figure 11). With the exception of Site 6, where approximately one hectare of revegetation has been
affected by acid drainage, Lane concluded that plant health and vigour is “on a par with other sites ",

8000
\ 4+ Site 1
Gooe : —w— Site 2
2 \ —a— Site 3
; 4000 —#— Site 4
2000 —»— Site 5
—o-Site6 ||
0 ¥ T T T = Cantrol
May-97 Nov-87 Nov-98 Nov-399 Nov-00
Figure 10; Tree Species Density at Monitoring Sites
16000 I
/\ / ~—4— Site 1
12000 |l o ——Site 2
£ 000 \ / g | T Siled
z \ / / —#—Site 4
4000 ot —#—Site 5
=y |
0 — e Control

May-97 Nov-97 Nov-98 Nov-99 Nov-00

Figure 11: Herb Species Density at Monitoring Sites

Trees and shrubs have continued to increase steadily in height during the period of the monitoring
program (Figure 12 for trees [note logarithmic scale on vertical axis], Figure 13 for shrubs), and both are
trending towards the heights at the control site.
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Figure 13: Mean Height of Acacias at Monitoring Sites
4.3.6 Erosion

This section summarises the results of the erosion monitoring since May 1997,
4.3.6.1 Relinquishment Criteria

The relinquishment criteria for erosion have been defined and are presented in Table 10.

Table 10: Lease Relinguisiiment Criteria - Erosion

Category Parameters Relinquishment Criteria
Erosion (LFA) Soil Surface Condition Class Trending towards control site

e Surface stability
o Infiltration
o Nutrient recycling

Integrity of bank and trough systems on | Maintained
waste dump slopes
Erosion gully stability and depth Erosion depth not greater then 300 mm

The monitoring of erosion is very similar to that of the vegetation. The L¥A procedure of Tongway and
Ludwig is used to examine the way resources such as water, soil and litter are regulated down a transect
through a system of banks, troughs, slopes and flats (Tongway and Ludwig, 1997).
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Ten soil surface features are assessed and ranked into classes. These soil surface condition classes (SSCC)
are then grouped and summarised to indicate the:

o Stability of the soil surface;
e Water infiltration storage capacity of the soil; and
*  Degree of nutrient cycling processes.

The sites used are those sampled for vegetation monitoring (Figure 9).: -

4.3.6.2 Results’ "émd Di":s:'(':usgion‘." |

The following summary has been adopted from the conciusmns that were reached by Anme Lane in the
report on the November 2000 monitoring.

The Landscape Function Analysis survey showed that there were no substantial changes to landscape
surface condition. Soil surfaces were stable, and minor rilling that was recorded at some sites in previous
surveys had not deteriorated. Rip lines remained essentially intact but were shallower due to infilling. The
soil surface stability index cither remained unchanged or increased slightly at all sites (Figure 14).
Similarly, there was little movement in the indicators of infiltration (Figure 15) and nutrient cycling
capacity (Figure 16). These indicators are slow to increase due to the absence of topsoil and decomposing
litter. Litter accumulation is the major component of these two indices and their values will inevitably
increase as the volume and rate of decomposition of litter increases.

80
/‘\,. ——Site 1
60 | e —%—Site 2
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2 40 e '
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May-97 Nov-97 Nov-98 Nov-99 Nov-00
Figure 14: Stability Index at Monitoring Sites
F1715/2/F1715 FRR-B/TE:Af 27

6 November 200 Releas(

19-181 File D Page 317 of 390




Final Rehabilitation Report - Croydon Gold Mine

70 e
80 —e— Site 1
Pl —a— Site 2
e Site 3
—x— Site 4

~¥— Site 5
—&— Site 6

== Controf

5; Infiltration Tridex af‘-Mpnitmﬁ_i_ljg Sites

60

50 ey —— Gite 1

40 1 >| tﬁt —&— Site 2
< 30 ~—i— Site 3

—}— Site 4

Nl —— N
10

—a—Site 6

= Control

May-97 Nov-97 Nov-98 Nov-98 Nov-00

Figure 16: Nutrient Cycling Index at Monitoring Sites
4.4 Continuing Requirements

The monitoring of vegetation and landscape function shows that the ecosystems on the rehabilitated waste
rock dumps and hardstand areas are continuing to develop and trend towards the control site. Vegetation
cover on the waste rock dumps is increasing and the vegetation is generally progressing towards a stable
ecosystem (see Plate 1 and Plate 2).

Goldfields committed to establishing a vegetation cover that would develop and provide protection for the
soil surface such that erosion would not exceed that of the natural ground surface. These data show that
this commitment has been met at all sites except for the area adjacent to the Content waste rock dump that
has been affected by acidic leachate from the adjacent dump. However, the affected area is relatively
small and does not appear to be increasing in area. Lane (2001) estimated that the area of vegetation
affected was no more than one hectare.
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Plate 1: Vegetation Cover on Golden Butterfly Waste Rock Dump (February 2001)

The occurrence of a fire at Site 2 in 1998 provided an opportunity to examine the resilience of the newly
established vegetation cover. Despite the trees and shrubs being severely impacted upon by the fire, these
rapidly recovered and have continued to develop. This provides some assurance that the vegetation cover
is self-sustaining and that it can recover after natural perturbations.

Plate 2: Vegetation Cover on Batter of Content Waste Rock Dump (February 2001)

The vegetation cover established by the revegetation program consists of local species and there are few
weed species present. The only maintenance that has been required since 1996 is a program of weed
control within the lease area that has concentrated on removal of isolated plants of Calotrope (Calotropis
procera) (Plate 3). This weed species is ubiquitous in the Croydon area and it is likely that localised
infestations will continue,
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Control of Calotrope on the lease arca could be incorporated into any control programs initiated by the
landholders. No other maintenance of the site is considered necessary.

Plate 3: Isolated Calotrope Plant on Golden Butterfly Waste Rock Dump
5.0 CONTAMINATED LAND ASSESSMENT

During the rehabilitation of the site in 1996, any areas with visible contamination such as acid drainage
and hydrocarbons were excavated and the soil was buried in one of the open pits. This section provides
details of the investigations undertaken at that time and the current status of the lease.

51 1996 Site Assessment

Environmental monitoring carried out within the site following Pancon’s initial (1993) rehabilitation
program (monitoring data reported in Woodward-Clyde, 1994 and 1996) indicated that these works were
inadequate to achieve the rehabilitation objective as outlined in Section 1.0, with evidence of continuing
acid drainage and crosion from the waste dumps. Upon acquisition of the controlling interest in Pancon,
Goldfields commissioned a detailed site assessment to identify the nature and extent of the problem areas.
This site assessment formed the basis for design and implementation of a revised and upgraded
rehabilitation works program.

The scope of the site assessment was as follows:

(1) identification of acid producing materials within the existing waste dumps and identification of
other visible areas of potentially acid producing material, including former ore stockpile and
associated hardstand areas;

(i) characterisation of surface and groundwater within the site, with particular emphasis on
discharge from the southern portion of the lease; and

(1ii) review of the existing environmental monitoring program currently in place for the tenement
(contained within the 1993 Decommissioning Plan).
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The site assessment was carried out in December 1995 and April 1996 by Woodward-Clyde, on behalf of
Goldfields.

A description of the methodology and resulis of these works is provided below.
5.1.1 Assessment Methodology
The purpose of this progtam was to identify the various rock types within the waste rock dumps and

surrounding areas and based 011 field and laboratmy testmg, to assess the acid producmg potential of
these materials. 5 S ; .

The investigation was: concentra ed w1th1n areas that were known or: suspected to contam acid producing
materials. These areas were:"™ ; ST EEEREE € :

¢ Golden Butterfly waste rock dump and near surrounds; and

+ Content waste rock dump and near surrounds.

The waste dump surrounds incorporate former hardstand and ore stockpile areas and drainage alignments
which were potentially impacted by waste dump areas.

The program comprised excavation of 49 test pits within these areas. Materials recovered from each pit
were geologically logged, and tested for pH and electrical conductivity (EC) in the field. Representative
samples of each identifiable waste rock unit were collected for laboratory analysis. Analysis for total
sulphur and acid neutralising capacity (ANC) was carried out on these samples for estimation of the
maximum potential acidity (MPA) and net acid producing potential (NAPP).

Classification of the waste rock materials into three broad categories was undertaken using the three
categories shown in Table 11.

Table 11: Classification of Waste Rock for Acid Drainage Potential

MPA : ANC Ratio Net Acid Producing Potential

> 1:1 and total sulphur > 0.25% Potentially Acid Producing

Between 1:3 and 1.1 Indeterminate

< 1:3 and total sulphur <0.25% Non Acid Producing

Note: Where waste rock has been exposed to oxidisation, as in the case of the Croydon site, the testwork is unable to accurately
gauge the degree to which the waste has already oxidised. As a result, sulphate oxidation products which are no longer
acid producing are included in the maximum potential acidity. Therefore the net acid producing potential (NAPP) may be
over sstimated.

These categories, in conjunction with the field testing (pH and EC) results, were used to characterise the
waste rock materials sampled during the investigation program.

5.1.2 Results of the Waste Rock Dump Assessment

Golden Butterfly Waste Dump
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The relationship between material type in the Golden Butterfly dump and acid producing potential is
shown in Table 12,

Table 12: Relationship between Golden Butterfly Dump Rock Type and Acid Drainage Potential

Material Potential for Acid Production

Red Sand/Sandstone Indeterminate
White Granite Indeterminate

S cmy Non Acid Producing* |
Grey Granite.” . Pot'éﬁfiai_ Acid Pf_k:jéiucing

* [nferred ¢lassification - no confirmation testwork carried out.

The assessment indicates the profile within the waste dump comprises a surface soil layer (clay and red
sand) overlying grey granite waste. At a number of sites, sandstone or white granite materials were
encountered beneath the surface soils. These granites most likely originated from the Golden Butterfly
North Pit and are scattered throughout the dump.

Content Waste Dump
The relationship between material type in the Content dump and acid producing potential is shown in
Table 12.

Table 13: Relationship between Content Dump Rock Type and Acid Drainage Potential

Material Potential for Acid Production
Brown Sandy Topsoil Indeterminate
Red Gravelly Clay Indeterminate
Grey Granite Generally non acid preducing but with some localised acid producing areas

The site investigation indicates the profile comprises a brown sandy topsoil layer overlying grey granite
waste. Thin layers of red gravelly clay were encountered in some areas. Grey granite was found on the
dump surface in a number of locations.

Other Areas

Waste rock characteristics within other parts of the lease were as follows:

Haul Road; Waste rock materials within the haul road comprised a mixture of granite, sand and
red gravelly clay. The mixed waste material was considered to be potentially acid
producing; however, due to the level of compaction within the haul road formation,
these materials were effectively encapsulated.

Stockpile Area: The stockpile arca comprised surficial red sand/sandstone overlying grey granite,
similar to those encountered within the Golden Butterfly waste dump. The
sand/sandstone were of indeterminate acid producing potential and the granites
potentially acid producing.

Western Side of This area was underlain generally by grey granite waste, similar to that
F1715/2/F1715 FRR-B/TF:tf 32
& November 2001
Releasg¢
19-181 File D Page 322 of 390



Final Rehabilitation Report - Croydon Gold Mine

Content Pit: encountered within the Content dump. Therefore it was potentially acid producing

Drainage Channel:  This tributary of Slaughteryard Creek within the channel area, downstream from
the Golden Butterfly waste dump, comprised red clay to brown sandy clay. This
channel was considered to be an area of contamination due to acidic drainage from
the waste dump. The soils themselves were, however, considered to be non acid

producing.
North of Golden The natural sotls encountered within this area were considered to be non-acid

Butterfly Pit: - producing.

5.2  Site Rehabilitation Work
Following the site assessment, Goldfields and its consultants prepared rehabilitation Gptions for cach of

the mining related landforms on the site. These options are shown in Table 14.

A further review of the options for each of the areas resulted in the development of the preferred
rehabilitation plan that would achieve the objectives set by Goldfields. The selected actions are shown in

Table 15.

Table 14: Rehabilitation Optiens Considered by Goldfields

Landform Rehabilitation Option
Waste Rock Dumps (i) Do nothing
(i1) Drainage redirection
(iii)  Re-profiling and
capping
(iv) Removal
Open Pits (1) Do nothing
(i) Backfilling
Other Areas’ (i) Do nothing
(ii) Removal

* Includes stockpile areas, haul road, western side of the Content dump, drainage

channel and sandy area to the north of the Golden Butterfly pit

Table 15: Selected Rehabilitation Options

Landform Selected Option

Waste Rock Dumps Re-profiling and capping
Open Fits Do nothing
Other Areas: Removal of suspect material as follows:
Stockpile area Remove
Haul road Do nothing
Western side of Content pit Remove
Drainage channel Remove
North of Golden Butterfly pit Do nothing
F1715/2/F1715 FRR-B/TF:tf 33
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5.2.1 Rehabilitation Specifications

The reasons for selecting these options and the specifications developed for each landform were as
follows.

Waste Rock Dumps

The do nothing and drainage redirection options would not assist in compliance with the adopted
rchabilitation objectives as acid drainage would continue to occur. Backfilling of the open pits with the
waste rock dump material was the most expensive option and would not result in total removal of the
'—proﬁlmg and cappmg optmn was selected. Demgn features’ of this option were:

dumps. Therefore the &

6] Re—proﬁli[ig works

Batter slopes-to3H:1V miﬁimum;§fwith benches of 5 metres width proﬁded at a maximum of
50 metres vertical spacing.

(ii) Waste Dump Cover Configuration

As the site investigation and previous water quality monitoring showed there was potential
for acid drainage to occur from the Golden Butterfly waste rock dump, Goldfields decided to
rehabilitate the entire dump. The acid drainage potential from the Content waste rock dump
was assessed by Woodward-Clyde to be lower and some of the dump surface had
rehabilitation that was considered acceptable. Therefore, all but the western batter of the
Content dump was proposed for rehabilitation. A two layer cap, with the specification shown
in Table 16, was proposed for the waste rock dump rehabilitation work.

Table 16: Waste Rock Dump Cover Configuration

3 Suriace Batters
Capping layer Clay fill Clay fill
- 600 mm thickness - 450 mm thickness
- permeability < 10°* m/s” - permeability < 16 m/s’
Surface protection layer  Rocek fill Rock fill
- 400 mm thickness - 400 mm thickness

* Re-compacted to 98% of standard maximum dry density at 2% ta +3% of optimum

Open Pits

Woodward-Clyde concluded that there was limited potential for net outward movement of Golden
Butterfly pit water into the surrounding shallow groundwater system, although the impact on deeper
aquifers was not assessed. Based on preliminary calculations they considered there was no risk of
overtopping of the pits and therefore the “Do nothing” option was considered appropriate.

Other Arens
The site assessment identified arcas that were potentially acid forming or that were contaminated by acid

drainage. Woodward-Clyde considered it prudent that material from these areas that was considered
suspect should be removed, leaving any other material in situ. Removal of material was to be on a visual
basis, supported by occasional field pH measurements when considered appropriate.
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5.2.2 Upgraded Rehabilitation Works Program

The program of works developed by GOLDFIELDS and Woodward-Clyde comprised the following
tasks:

¢ Golden Butterfly waste rock dump
Clay fill capping and rock full surface protection of the entire waste rock dump surface, including
construction of a key trench around the dump perimeter;
» Content waste rock dump
Re-profiling of batter slopes (other than the wcstcrn batter) th clay fxli ca ung and rock fill
surface pmtcction of the entlre dump surface; and E “
s Other lease area activities, mcludmg B £y : -
o Removal of potentlally acid producmg waste rock w1th1n hardstand arcas adjacent to the
Golden Butterfly and Content waste rock dumps, with disposal of the excavated material
to the adjacent open pits;
o Removal of channel bed sediments within the reach of the Slaughteryard Creek tributary
which drained the Golden Butterfly waste rock dump.

Miscellaneous rehabilitation works considered necessary to complement the major activities or to comply
with specific background landholder requirements were:

Backfill of open drill holes and removal of associated rubbish;

» Construction of surface drains and a pond to collect surface water drainage from the Content
waste rock dump (for the purpose of surface water sampling),
General site clean-up;

s Backfilling of open mine shafts; and

¢ Reclamation of between 10,000 and 15,000 m’ of arsenopyrite-rich material from an area adjacent
to the lease and controlled by Union Mining and placing in the Golden Butterfly open pit. This
material was reclaimed because it appeared to be highly reactive and was producing acidic
leachate that reported to locations that would be used for compliance monitoring of the
rehabilitation works.

This rehabilitation program was undertaken between August 1996 and January 1997. A report on the
works undertaken, prepared by CTPI49-Scha the project superintendent, is attached as Appendix 1.

Following the earthworks, all areas were sown in February 1997 with a seed mix of native tree and shrub
species (see Table 8) similar to those found in the surrounding native woodland communities.

5.3 Current Status of the Site
An evaluation of the monitoring program that was established to demonstrate the effectiveness of the

rehabilitation work has been included in Section 4.3. The current status of the site with regard to
contamination is summarised in this section.
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5.3.1 Open Pits

As outlined in previous sections, the primary contamination issue with the open pits is the presence of
acidic water in the Golden Butterfly, Content and Lady Isabella pits. Each pit is surrounded by an earthen
bund approximately 2 metres high and also a barbed wire fence to limit access by humans and grazing
animals.

In order to assess the potential for the open pits to overflow, Goldfields commissioned HLA-
Envirosciences Pty Limited (HL.A) to undertake an evaluation of the likelihood of the pits overflowing in
extreme weather conditions. A ¢opy of: the HLA report on t‘ms deskt:) study is: atta« ed a: Appendix 5
and a summary of the conclusmns;,is pr0v1ded here. : :

HLA studied the Goiden Butterﬂy plt a8 the momtormg data set was most complete fpr this site. HLA

reached the following ¢onclusions in this study:-

Based on the above assumptions and calculations, it is unlikely that the pit would be
overtopped in even the wettest year on record. The available data show that without
groundwater inflow, the pit would lose water even in a wet year. The only conditions
that may cause the pit to overtop would be a rise in the groundwater levels, equivalent
to the top of the pit. In that case there would be water on the ground at other locations
before it got to the top of the pit. Taking the worst case scenario that the pit water level
will recover to the highest level recorded in the two boreholes, there would still be 3.7
metres of freeboard in the pit at the end of a 90 percentile wet season. All of these
assumptions are based on the continued maintenance and integrity of the bunds around
the pit ensuring that no surface runoff from the surrounding catchments can enter the

pit.

5.3.2 Waste Rock Dumps

The rehabilitation work on the Golden Butterfly waste rock dump has proven effective in eliminating the
acid drainage that apparently occurred from this site, as demonstrated by the surface water monitoring
program (Section 4.3.3). In addition, the good establishment of vegetation on the dump (see Plate 1) is
demonstration of the continued integrity of the rehabilitation cover.

Although the rehabilitation work en most of the Content waste rock dump is also successful (see Flate 2),
there has been surface and shallow groundwater expression of acid drainage that has resulted in some
dicback of vegetation on the toe of the western batter of the dump {Plate 4) and the adjacent former
hardstand area (Plate 5). The results of the vegetation monitoring at this site show that the revegetation was
initially successful and that the plants died back at the same time that acid drainage was detected in late 1997
(see Figure 10: Tree Species Density at Monitoring Sites
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Plate 4: Lower Batter of Content Waste Rock Dump showing Effect of Acid Drainage

Since that time, the bare area on the waste rock dump has remained the same size, at less than 100 m* and
the area of the adjacent scalded land has also remained relatively stable at less than 1 hectare. While the
quality of water leaving this site is poor, it has not deteriorated over time and the downstream water
quality has remained quite good (see Section 4.3.3).

1t would appear that this small area of acid producing rock was identified during the 1996 site assessment
but not considered for remediation because of the apparently successful rehabilitation of the western batter
of the dump. Remediation of this site now would require extensive disturbance of the dump cover by
stripping it back to the dump surface and installing an engineered cover at considerable cost and effort,

- Appropriate cover materials would have to be located and transported to the site, requiring further
rehabilitation of the borrow area. Excavation of the dump surface could also result in further acid drainage
being triggered in areas currently not affected. Given the relatively small area affected by the acid
drainage, and the apparent chemical stability of the drainage, Goldfields considers that further remediation
work on the Content waste rock dumyp is not warranted.
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Plate 5: Former Hardstand Area adjacent to Content Waste Rock Dump

5.3.3 Other Areas

The rehabilitation work undertaken on other areas appears to have been successtul and the monitoring
shows no acid drainage occurring elsewhere on the site. Vegetation establishment has also been good and
consistent with the surrounding vegetation (Plate 6).

Plate 6: Former Hardstand West of Golden Butterfly Open Pit
5.4 CONCLUSION
While contamination of the site resulting from acid drainage has not been totally removed, the remaining
areas affected by acid drainage are either isolated from the public and livestock (the open pits) or

relatively small and not expanding (part of the Content waste rock dump and hardstand area). These are
considered not to provide a threat to future use of the site.
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The open pits are adequately fenced and bunded and will not be a threat to humans or animals so long as
these protections remain intact. While three of the pits contain acid water, preliminary modelling has
shown that the likelihood of overflow is extremely low.

HLA and Goldfields propose that the entire site be recorded on the Environmental Management Register
as a former mining site.
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6.0 LANDHOLDER/LANDOWNER ISSUES

This section summarises the views of the landholders to the rehabilitation program and outlines
Goldfields’ position with regard to transfer of any residual liability for the mining lease area.

6.1 Landholder Requirements

Woodward-Clyde summarised the outcomes of discussions with the underlying landholders of the lease
area, the Queensland Dcpartrnent of Lands (now the Departmcnt of Naturai Resources and Mines) and
Croydon Shire Councxl ‘These were as follows. ~- = 4

Dueensland Department of Lands (DnL)

Landholder reqmrements were recerved in'l 993 ﬁom the DoL Regional Operatrons Manager of
Land Services, Cairns and were confirmed verbally in 1996. The desired post-mining land use as
indicated by Dol is grazing. Specific rehabilitation requirements include the following:

o That road areas be rehabilitated with natural vegetation cover using endemic species,
apart from minimal access roads suitable for local usage. (The location of the access
tracks should be ascertained by reference to CSC);

e Dol has no specific requirements with regard to fencing around reserves but advises that
the replacement or maintenance of any fencing damagedfremoved/erected in the mining
process be reviewed in consultation with the landowners in the locality, with their legal
boundaries taken info consideration,

o Areas used for grazing be revegetated with improved pasture;

o Al foreign equipment and rubbish removed; and

o Suitable vegetation be established to control soil erosion where necessary.

Croydon Shire Council (CSC)

Landholder preferences were received in October 1993 from CSC and revised following
discussions in 1996. The desired post-mining land use as indicated by the CSC is Town Common
with a portion of the site being allocated as town water supply catchment (with grazing being
discouraged within these areas). In addition, the following specific requirements were indicated.

e Maximisation of watershed catchment into Golden Butterfly North Pit (although CSC is
not likely to require this resource again since the construction of a new water supply
dam);

s Retention of access to Golden Butierfly North, Lady Isabella and Content pits; and

s Use of native tree species in the revegetation program.

Further to these requirements, CSC has confirmed that restrictions to livestock access within the
Town Commion area would be continued, CSC would take responsibility for control of access
through fencing, and maintenance as required.
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HLA has attempted to confirm these requirements by writing to the Department of Natural Resources and
Mines (NR&M) and the Croydon Shire Council in March 2001 requesting completion of the
Landowner/Landholder Statement required by the EPA. At the time of writing this report these statements
had not been returned despite follow-up letters and telephone calls. The only response has been a letter
from NR&M stating:

The area known as ML5248 appears to have been well revegetated, and all old mining equipment
has been removed. However, there is an outstanding requivement to conduct a contaminated land
assessment on the site (o determine if contamination poses a threat to the future use of the site. On
this basis, this Department cannot agree that the site has been adequately rehabilitated.

: - : [Lel(er from CTPI 49- Schz District Manager, 10 HLA dated 14 May 200}

This is a comment on the perceived adéﬁuacy Jéfwthe”rehabilitdtion rat}ier than the landholder statement
required by the EPA. HILA contacted NR&M in early June 2001 requesting completion of the Statement
but this has not been received by either HLA or Goldfields.

6.2 On-going Commitments

Goldfields considers that the rehabilitation of ML5248 is complete and that the monitoring undertaken
between 1996 and 2001 demonstrates that the rehabilitation objectives have been met. Therefore there are
no management, maintenance or monitoring requirements beyond normal maintenance of fences and
management of weeds that would normally be undertaken by a responsible landholder in the area.

6.3 Financial Assurance

Goldfields considers there is no requirement for continuation of the financial surety for ML5248 and
applies for cancellation of this requirement.

F1715/2/F1715 FRR-B/TF:tf a1
6 November 201
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7.0 AUDIT STATEMENT

7.1 Introduction
Name of Auditor: .
Qualifications/Experience: MSec, FAusIMM (CPEnv)
Senior Auditor in the Environmental Program, Quality Society of
Australasia, "' 49-Scha
Relationship to the EA Consultant engaged by Goldfields as nominated Project Controller and
Holder: 7% 1o prepare the annual momtormg reports and Final: Rchabihtatlon Report
~for ML5248 F ; -
Date of Audit: 6 November 2001 i -
Method of Audit: i K -,-Rev1ew of prevmus documentatmn relatmg the env1r0nmental
SheedT management of ML5248; ;
Review of monitoring data
Site Inspections;
Discussions with representatives of Goldfields Limited,;
Preparation and review of the Final Rehabilitation Report.
Project Name: ML 5248, Croydon Gold Mine

7.2 Audit Report

I have conducted an audit of documentation and evidence against commitments in the approved Plan of
Operations and conditions of the EA for the Croydon Gold Mine and consider that these commitments
have been met for this project.

The Final Rehabilitation Report that has been prepared for this project is accurate and reflects the current
status of the site. Rehabilitation is complete and the completion criteria nominated in the 1996 (Amended)
Decommissioning Plan for the site (the Plan of Operations) have either been met or are considered
inappropriate for the site. I consider that there are no on-going monitoring requirements and that any
maintenance required is no different to that normally undertaken on similar land in the region.

1 consider that the financial surety held over MLL.5248 is no longer required and can be cancelled.

7.3 Conclusion

This Final Rehabilitation Report adequately summarises the rehabilitation that has been undertaken by the
leaseholder and the current condition of the ML. All conditions of the Environmental Authority have been
met.

F1715/2/F1715 FRR-B/TFAf 42
6 November 2001
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7.4 Certification

I,|CTPI49-Scha seing aware that it is an offence under Section 171 of the Environmental

Protection Act 1994 to provide false or misleading information, state that:

() I am authorised to sign on behalf of the person (meaning a corporation or individual) holding
the Environmental Authority;
(i1) All information provided is true and complete; and

(ii))  Tunderstand that information given with this Final Rehabilitation Report and Audit Statement
could become available tq?the'p'l'}b}ic in accordance with the Freedom of Information Act
1992. » i ERREES [ oy

CTPI 49-Sch4
F1715/2/F1715 FRR-B/TF#f 43
6 November 2001
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FAWCETT MINE REHABILITATION SERVICES PTY LTD

P.O.BOX 781, HOWARD SPRINGS, NT + 0835 « PH (08} 8988 1348« FAX (08) 8988 1218
ABN 92 073 811 855

4 May, 2001

CTPI 49-Sch4

Goldfields Limited

Box R986

Royal Exchange Post Office
NSW 1225

cc: |CTPI49-Sch4 |- HLA Envirosciences

Dear CTPI 4

Please find following a report on rehabilitation works undertaken at Croydan in 1996 and 1997.
Fawcett Mine Rehabilitation Services Pty Limited (FMRS) acted as Project Superintendenton
behalf of the lease owners Pancontinental. In additiofCTPI49-Sch4__lacted as the Registered
Mine Manager as required by Queensiand mining legistation during the rehabilitation
programme.

FMRS’s range of responsibilities during this project were:

1. Supervise the contractor {Cardross P/L) on a daily basis to ensure that they conformed
with the tender specifications.

2. Supervision and direction of the geotechnical contractors (Earthtech P/L).

a. Earthtech were to have originally been em ployed by Cardross, however due to
concerns over Cardross's proposed testing frequency and backcharge costs, they
were employed directly by Pancontinental and directed by FMRS.

3. Approve variations from the contract as and when required.
4. Design, implement and supervise the revegetation programme.

5. Liaison with the Qld DME and local government officials during the execution of the
project.

| was on site from the 277 of August 1996 untl the 23" of November 1996 (with the exception of
the dates fisted below) acting as Contract Superintendent and again between the 16" and 24" of
January 1997 to undertake the revegetation programme.

During the period 27" of August 1996 untl the 23" of November 1996, | was off site atthe
following times:

20" to the 24"™ of September - during this period no earthworks were undertaken dus to the
original equipment fleet being demaobilised and delays in sourcing replacements.

12" to the 16" of October. - during this period CTP! 49-SCldele gated for me and | remained in
daily phone contact,

6" to the 13" of November.. - during this period|CTPI 49-Scldelegated for me and | remained
in daily phone contact.

The earthworks programme consisted of the following major components:

Page -1-
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Sele clion and development of a borrow pit as a source of capping materal.

Stripping existing vegetation from the surfaces of Golden Butterfly and Content Waste Rock
Dumps in preparation for capping. Minor reprofiling of the dumps surfaces.

Plugging open dritholes.
Backfilling historic shafts and associated minor workings within the lease area.

Stripping material affected by acidic kachate in the headwaters of Shughteryard Greek
adjacentto eastem toe of the Golden Butterfly WRD.

Construction of a hau! road from the borrow pit on Belmore Station to the waste rock
dumps.

Formation of drainage structures on both waste mck dumps - intermediate contour drains
and drop structures.

Reclaiming of material from the Golden Butterfly hardstand area.
Reclaiming of material from the Contenthardstand area.
Placement of a compacted clay cover over the entire surface of Golden Butterfly WRD.

Placement of a rock arm our layer over the com pacted clay layer placed on G olden Butte rfly
WRD.

Reshaping of the eastern batter of Content WRD to a 1V : 3H slope.
Placement of a compacted clay cover over all but the western batter of Content WRD.
Placement of a reck armourlayer over the compacted clay layer placed on Content WRD.

Construction of a surface waler control structure (SW 5) at the north-western corner of the
lease.

Reduction in wid th of the original mine haul road between Content and Galden B utter fiy
from approximately 10 metres to 3 metres wide.

Removal of infrastructure used during the rehabilitation programme, ie:

a. Haulroads.

b. Rail crossing

c. Heavy equipment servicing and laydown area.

d. Used earthmoving tyres etc.

Additional out of scope earthworks undertaken included:

a. Reclaiming some 10 1o 15,000 m® of arsenopyrite rich material fom an area adjacent
to the lease and controlled by Union Mining. Reclaimed material was placed in the
Golden Butterfly open pit. | felt it necessary to reclaim this material as it appeared to be
highly reactive and was producing acidic leachate that reported to locations that would

be used for compliance moniforing of the rehabilitation works.

All waler used for construction pumposes was sourced intially from Content open pit and
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subsegquently from Lady Isabeila open pit.

BORROW PIT

Previous site investigation work undertaken by Woodward-Clyde had located three potential clay
borrow sources on Belmore Station. Approval was sought and received from the station owners
CTPI 49-Sch4 to develop a borrow pit on their property.

An area of approximately 10 hectares was stripped of vegetation and sandy topsoil, this was
located approximately 1.5 km west of Content WRD. The final surface area of the borrow pit
was about 7 hectares and its depth varied from 2 metres in the southeast corner {o about 5
metres in the northwest corner. As much as possible attempts were made to limit the surface
area and maximise the depth of the pit in order to create a viable farm dam,

STRIPPING WASTE ROCK DUMP SURFACES
All vegetation was stripped from the surfaces of the waste rock dumps, stockpiled and burnt
prior to earthworks commencing on either of them. In addition minor reprofiling to remove

surface irregularities was then performed over both waste rock dumps. This work was done in
accordance with the specifications set out in the tender.

DRILLHOLE PLUGGING

A numb er of open diamond drillholes were known to exist on the lease. These were
rehabilitated in the following manner:

. PVC collar excavated to approximately 0.5to 1.0 metres below surface.

. Hole plugged with a cast conical concrete plug.

. Excav ation backfilled to surface and compacted using an excavator bucket.

From my recollection approximately 30 drillholes were located and plugged in the above
manner.

BACKFILLING HISTORIC WORKINGS

All historic mine workings that were judged to be potential safety hazards to humans or fauna
within the lease boundaries were bcated and backfilled. Backfiling was undertaken using a
Caterpiar 950 loader. Typically spoil pies adjacentto the workings were used for the
backfiling. Backfill was mounded up over the shaft to allow for potential stumping caused by
con solidation of the backfill over time. W here there was a deficit of m aterial, additional clean fill
was sourced from the closest available source. Approximately 15 shafts were backfiled, they
varied in depth from 2 metres to 10 metres.

STRIPPING AFFECTED MATERIAL IN SLAUGHTERYARD CREEK

Soils surrounding and the sediments in the upper section of Staughteryard Creek adjacent to the
southeastern end of Golden Butferfly WR D had become saturated with acidic seepage sourced
from the WRD. This material was excavated and placed into Golden Butterfly open pit. Material
to be removed was selected on the following basis:

1. Lateral exient of excavation was detemined by vegetation impacts, ie; all material
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within the area not supporting a grass cover was assumed to be affected.
2. The vertical limit of excavation was determined by:

a. Inthe creek fine and immediafe surrounds material was excavated to bedrock -
this generally extended 1 to 2 metres either side of the ariginal drainage line.

b. Beyond the zone described in a. the excavation was tapered to daylight at the
perimeter defined int,

3. Any areas where salts formed after 1. and 2. had additional materialremoved.

4. Anumber of checks of soill pH were done on 1 in 5 siurrdes using test strips as a field
check. Records of the se tests were not kept.

A total of 16,093 m® of material was removed from this area. This work was performed using a
950 loader and 10 m® body trucks.
CONSTRUCTION OF HAULROAD
A haulroad was constructed from the borow pit on Belmore Station to connect up with the
existing haulroad between Content and Golden Butterfly. In addition a new sect of road was
constructed to run along the western side of Golden Butterfly WRD. It was also necessary to
construct a crossing over the Narmanton to Croydon railway line capable of supporting heavy
(100 tonne +) earthm oving machinery.
FORMATION OF DRAINAGE STRUCTURES
Tender specifications called for the construction of drainage berms and rock-lined drop
structures on Golden Butterfly WRD and for a drainage channel on Content WRD. These were
all constructed as per the specifications in the following manner;

1. Shape to the structure formed in the WRD either by excavation or fill as required.

2. Compacted clay layer placed with appropriate compaction and moisture content testing.

3. For the drop-structures a layer of woven geofabric was then placed overthe compacted
clay.

4. A layer of selected coarse armour rock was then placed over the geofabric,

RECLAIMING GOLDEN BUTTERFLY HARDSTAND

The former Golden Butterfly hardstand area was lbcated immediately to the west of Golden
Butterfly pitand extended west to Slaughteryard Creek. [tconsisted of an area that had been
filed with waste rock to form a level surface on which a crushing plant had been located and ore
stockpiled. Material was excavated from this area until the Superiniendent was satisfied that the
original ground surface had been exposed. The area was then graded io remove any remaining
loose m aterial.

During excavation three distinct layers of material were observed i the hardstand:

1. Coarse waste rock layer with a wel compacted surface.

2. Red sand layerup to 0.5 metres thick,
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3. Coarse waste rock.

The thickness of material removed from the hardstand varied from a few centimetres along its
eastern edge to approximately 2.5 metres at its western extremity. At the northern end of this
area historic tailings were encountered so the area of excavation was expanded to remove this
material as well, Materal was excavated using a Komatsu PC650 (65 tonne) excavator, and
haujed in two Komatsu HD 465 (50 tonne) off-highway dump trucks.

A total of 51,200 m® of material was removed from this area, compared with the provisional
estimate provided in the tender documentation of 27,000 m°.

RECLAIMING CONTENT HARDSTAND

The former Content hardstand area was located immediately to the west of Content Waste Rock
Dum p and extended approxim ately 100 m to the west. Similar to the Goliden B utterfly
hardstand, # consisted of an area that had been filled with waste rock to form a level surface on
which a crushing plant had been located and ore stockpiled.

The tender specifications called for this maternal fo be hauled to and dumped into the Golden
Butterfly open pit However, the followings changes were made at the Superintendent’s direction
(note material was identified as potentially acid forming - PAF - if it showed a paste pH <4/4.5in
a field test using indicator strips) :

1. The eastern face of Content WRD was at angle of repose, it was filed out to a batter
slope of 1V : 3H prior fo capping using PAF material from the hardstand. It was
excavated and placed using Caterpillar 633 Scrapers. This required approximately
8,000 m® of material.

2. 23,500 m® of non-PAF material was identified and used to provide the rock armour
used to cover Content WRD. Material was pushed up into large windrows {2 o 3 m
high) using a D9 dozer, then loaded into 50 tonne off-highway dump trucks using a PC
650 excavator.

3. The remaining material (regardless of its properties) approximately 10,000 m® was
hauled to and dum ped into the Golden Butterfly open pit.

Material was excavated from the Content hardstand area until the Superintendent was safisfied
that the original ground surface had been exposed.

A total of 44,950 m® of materialwas removed from this area, compared with the provisional
estimate provided In the tender documentation of 25,000 m®,

CLAY CAPPING GOLDEN BUTTERFLY WRD

The entire surface of Golden Butterfly WRD was covered with a compacted clay cover. The
thickness of the cover varied depending on its location on the dump as per the tender
specificatons.

The contractor nitially had significant difficulties meeting the tender specifications both for
compaction as well as moisture content. Approximately the first 4000 m* of materiallaid failed
to meet one or both of the specifications and had to be pulled up and relaid. Once the
contractor had deveioped a technique for conditioning the clay in the borrow pit, no further
problems complying with the moisture content requirements were encountered. Likewise once
sufficient suitable compaction equipment arrived on site no further significant problems were met
in achieving the required compaction.

Material was placed inlayers with a nominal thickness of 300 mm prior to compaction. The
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surface of the dump or preceding layer was weidown prior to placing the next layer. Layer
thickness was constantly inspected by the Superintendent and where excessive thickness
(>400mm) was observed the contractor was instructed to cutit back before commencing
compaction.

The compacted clay layer was tied into a cutoff keyway around the entire perim eter of the WRD.
This keyway was excavated unti solid bedrock was encounteredor ta a depth of two metres,
whichever occurted first. The keyway was excavated to a minimum of 2.5 metres wide to allow
a 633 Scraper to fit in it. Moisture condtioned clay was then placed in the keyway in layers and
compa cted to specification using an Ingersol Rand SP 100 compactor.

There was a rigorous programme of quality control maintained throughout the placement of the
compacted clay layer with typicaliy 10 to 15 measurements being taken per day which from my
recollection equated to approximately one test per 200 m® of material placed. This compares
with the testing density required by the tender specifications of one test per 2000 m>.

ROCK ARMOURING GOLDEN BUTTERFLY WRD

The entire surface of the WRD was covered with a layer of benigh rock armour placed on fop of
the compacted clay layer. This material consisted of bleached, lightly weather granite. This
material had previously been identified as non acid forming and a num ber of field p aste pH tests
were undertaken during its excavation to confirm this. No records of the fieid pH tests were
retained. The material was sourced from the northwestern corner of the WRD and appears to
have originated from the excavation of Golden Buiterfly North open pit.

Approximately 70,000 m® of rock armour was placed aver the dump surface in layerthicknesses
varying between 0.3 m and 0.45 m, depending on the contract specification. Rock armour was
excavated by a PC 650 excavator, hauled by two 50 tonne off-highway dump trucks and spread
using a Caterpillar D6H dozer.

RESHAPING EASTERN BATTER OF CONTENT WRD

The eastern face of Content WRD was at angle of repose, % was filled out to a batter slope of 1V
. 3H priorto capping using PAF material from the hardstand. %t was excavated and placed using
Caterpiftar 633 Scrapers and required approximately 8,000 m? of material to complete. Material
was placed in layers of between 0.3 and 0.5 metres thick and spread and compacted using a
Caterpillar 825.

CLAY CAPPING CONTENT WRD

All of the surface of Content WRD with the excepiion of the western batter, was capped with a
compacted clay cover in the same manner as that used for Golden Butte rfly WRD. Quality
control testing to ensure that compaction and moisture content were within confract
specifications was carred out at the same frequency as Golden Butterfiy WRD.

ROCK ARMOURING CONTENT WRD

As stated in a preceding section, rock ammour was sourced from identified non acid forming
material excavated from the Content hardstand area. It was placed over the enfire surface of
the WRD, with the exception of the westem batter, which was considered to have been
rehabiltated during the 1993 programme. Rock armour was placed to a minimum thickness of
0.45 m.
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CONSTRUCTION OF SW 5

A drainage confrol structure was constructed in the northwest comer of the lease. It consisted of
two compacted bunds each about 300 metres long at right angles to each other meeting at the
extreme northwest comer of the lease. At this pointa pond approximately 25 metres by 25
mefres square by 1.5 metres deep was excavated on the upstream side of the bunds. A
spillway over the bunds was also constructed atthis point. This structure has become SW 5

sampling point.

ADDITIONAL WORKS

A single stock-proof fence was erected around the Golden Butterfly Pit, Golden Butterfly North

Pit, Golden Butterfly hardstand and Golden Butterfly WRD. This supplemented and

encapsutated the existing fences around the two pits. A single stock-proof fence was also
erected around the Content Pit, Lady |sabella Pit, Content hardstand and Content WRD. This
suppiemented and encapsulated the existing fences around the two pits.

A weed controf programme was initiated to confrol infestations of Calotrope {(Calotropis procera)

observed amound the southem end of Golden Butterfly WRD.

COSTS & VOLUMES

Surface area - m* Volume of material Cost
moved - m*
Golden Butterfly WRD
Clearing dump surfaces 159,500 $5,775
Clearing borrow area 98,000 $2,754
Topsoil 90,000 $22,500
Cutoff key excavation 9,500 $17,100
Clay fill - Cutoff key 9,500 $38,950
- waste dump batters 0.45 m thick layer 94,000 $197,400
- waste dump batters 0.9 m thick layer 11,500 $34,500
- waste dump surfaces 0.3 m thick layer 24,000 7,200 $48,000
- waste dump surfaces 0.6 m thick layer 30,000 18,000 $75,000
Rock fill - waste dump batters 0.45 m thick layer 30,000 13,500 $63,000
- waste dump surfaces 0.3 m thick layer 24,000 7,200 $36,000
- waste dump surfaces 0.45 m thick layer 103,540 46,593 $207,080
Spilf channds - excavate 1,960 $11,760
- rock fill 1,960 $5,880
Hardstand - excavate 51,200 $204,800
Content WRD
Clearing dump surfaces 53,100 $1,858
Clay fill - waste dump surfaces 0.6 m thick layer 38,000 21,600 $76,000
- waste dump surfaces 0.45 m thick layer 15,100 6,795 $37,750

19-181
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Surface area - m* | Volume of material Cost
moved - m®

Rock fill - waste dump hatters 0.45 m thick tayer 14,150 6,368 $28,300

- waste dump surfaces 0.45 m thick fayer 38,000 17,100 $57,000
Spill channds - excavate 955 $5,730

- rack filt 955 $2.,865
Hardstand - excavate 44,950 $179,800
Slaughtervard Creek - excavake 16,093 348,279
Surface diversion & pond (SW 5) $8,710
Backfill driihales $1,400
Backfill shafts $3,050
Extra drainage works ~ east of Golden Butterfly WRD $2,365
True Blue - reclaim rock containing arsenopyiite $11,025
Additional clean up - Content $446
Construct haulroads $16,000
Mobilisation/demaobilisation $125,000
TOTAL 386,932 $1,576,077

REVEGETATION

The revegetation programme was carried out between the 16" and 24" of January 1997. Direct
seeding was used, sowing a selection of native tree species broadly representatve of those
found in the surrounding undisturbed woodlands. Seed was sourced from two commercial
suppliers; Top End Seeds and Queensland Tree Seeds. Wherever possible seeds of local

provenance were used. The Australian Trust for Conservation Volunieers provided volunteers to
undertake the hand seeding programme.

The revegetation programme was designed by FMRS and based on proven techniques
developed by them on other minesites.

Imimediately prior to seeding all areas were ripped along contour by a Caterpillar D6H dozer
using triple shank rippers to a depth of 250 to 300 mm. Some of the flat areas adjacent to the
Content Waste Rock Dump were ripped using a Catemiliar 12H equivalent grader. The actual
seeding took place over four days between the 20" and the 23" of January. All ipped and
seeded areas were aerial topdressed with an NPK fertiliser on the at a rate of 500 kg/ha on the
23" of January.

SAFETY

Set out following are the safety statistics for the earthworks and revegetation programmes:

Earthworks

Estimated hours worked: 17,200
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Lost time injuries: Nil
First aid treatments: Nil
Notifiable incidents: Nil
One written direction regarding safety was made by the D ME Mines Insp ector during the project,

this retated to the inadequacy of the safety bund height on the tip-head into Golden Butterfly
open pit. This occurred atthe startof the project and was immediately rectified.

Revegetation

Estimated hours worked: 500

Lost time injuries: Nil
First aid treatments: Nil
Notifiable incidents: - Nil

I have inclided as an appendix to this report a copy of the resutlts of the fest-work undertaken by
Earthtech Laboratories (NQ) on this project. Ihave previcusly provided to|CTPI 49-Sch4 a copy of
the map showing the sam ple locations and test results for Golden Butterfly WRD, unfortunately
the map showing testlocations for Content WRD has been lost in the intervening years.

| confimm that all works during the rehabilitation programme were undertaken and completed in a
professional and competent manner and that they complied with the specifications setout in the

contract.

Yours sincerety,

CTPI 49-Sch4
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The following table is a summary of the status of Commitment Compliance at ML 5248,

COMMITMENT COMPLIANCE STATUS COMMENTS
Identify background landholder requirements In compliance Completed - detailed in the Decommissioning
| regarding rehabilitation of ML 5248, Plan.
Prepare and implement an upgraded and enhanced | In compliance The environmental monitoring program is
site environmental monitoring program. implemented.
Review environmental monitoring program In compliance Completed.

annually in consultation with the DME to ensure
the continued effechveness of the program

Golden Butterﬂy Waste Dump Ciay ﬁll covermg" :

and rock fill surface protectmn of the entire Waste
dump surface and construction of a cut—off key
around the dump: penmeter

“In compliance - o Completed November 1996,

Content Waste Dump - Reprofile batter slopes In compliance Completed November 1996.
{other than western batter). Clay fill covering and
rock fill surface protection of the entire waste
dump surface.

Identify, remove and dispose of potentially acid In compliance Completed November 1996.
producing material from the Golden Butterfly
hardstand area.

Identify, remove and dispose of contaminated In compliance Completed November 1996.
sediments in Slaughtervard Creek adjacent to the
Golden Butterfly waste dump.

Revegetate waste dump surfaces, former hardstand | In compliance Seed planting completed January 1997.
areas and other disturbed areas with native
woodland tree species.
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COMMITMENT

Revegetation performance will be monitored on an
annual basis.

COMPLIANCE STATUS

In compliance

COMMENTS

First monitoring completed May 1997 and will
continue to be monitored late in the dry season
{(November) of each vear.

Generation of sediment will be limited by:

(i) diversion of upstream runoff and,
(id) sediment traps will be constructed where
necessary.

In compliance

Some works completed in 1993, remainder
completed November 1996,

The effectiveness of sediment control measures
will be monitored on ategular basis. i

In compliance _

Being inspected regularly by local representative.

Erosion monitoring on the:i‘x:(_astéf %iump,?éﬁrfaces
will be undertaken on a regular basis. .

n comp’ mee:

First monitoring completed May 1997 and
monitoring continues late in the dry season
{(November) of each vear,

at the locations and on the frequencies detailed in
the Water Monitoring Schedule for ML 5248.

In compliance

Monitoring has been undertaken close to the
correct date since the sampling schedule was
introduced.

Water quality at monitoring sites SW1, (Golden
Butterfly catchment) & SW3 (Content/Lady
Isabella catchment) will comply with ANZECC
(1992) Water Quality Guidelines for livestock
watering (cattle), or not exceed 115% of
background whichever is greater. Background will
be measured at sites SW3 & SW4,

Substantially in compliance

[Note that this statement as included in the 1996
(Amended) Decommissioning Plan table is not
consistent with statements in the text of the
document]

Water quality at SW1 was in compliance,
however, many cadmium concentrations at SW35
were above the relinquishment criteria during the
monitoring period.

Note that the text of the 1996 Decommissioning
Report specifies that SW1 is the nominated
compliance point but that compliance is aimed at
for SW2 and SW3.

Water quality monitoring within open pits will be

undertaken at the locations and on the frequencies

detailed in the Water Monitoring Schedule for ML
5248.

Substantially in compliance

Quarterly samples were not always collected at
the beginning of the specified months, however,
this has improved since the sampling schedule
was introduced.
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COMMITMENT

Pit water quality monitoring data will be reviewed
annually, with any deterioration analysed and
possible related impacts assessed.

COMPLIANCE STATUS

In compliance

COMMENTS

Review undertaken in the Annual Monitoring
Report.

Groundwater quality monitoring will be
undertaken at the locations and on the frequencies
detaiied in the Water Monitoring Schedule for ML
5248.

Substantially in compliance

Samples were not always collected at the
beginning of the specified months.

GBMB series groundwater monitoring bores -
maintain water quality. within the range of water
quality data collected for these bores over the
period 1990 to 1993, i '

Not in compliance

Some GBMB bores have continual exceedances
of the relinquishment criteria. However, the stated
criteria are very strict and the water has no
beneficial use.

BH series groundwater momtormg bores water

quality monitoring data will be, réviewed annually,
with any deterioration analysed and possible
related impacts assessed.

i Incomphance

Review undertaken in the Annual Monitoring
Report.

Monitoring data will be collated, mnterpreted and
reported to the DME on an annual basis together
with an audit of compliance status against
commitments.

In compliance

Annual Monitoring Report

An annual lease inspection will be carried out by
Goldfields

In compliance

The last lease inspection was undertaken in
December 2000 by Goldfields staff.

Where practicable runoff water will be diverted In compliance Completed.
away from voids via diversion bunds.
Safety bunding and fencing will be erected around | In compliance Completed.

open pits.
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COMMITMENT COMPLIANCE STATUS COMMENTS

Warning signs will be placed in strategic sites In compliance Completed.

around the lease.

Abandoned shafts will be identified and backfilled. | In compliance Completed November 1996,

Exploration drill holes will be located, plugged and | In compliance Completed November 1996.

covered over.

The lease will be monitored for the outbreak of In compliance Regular inspections are being carried out by
noxious weeds, any outbreaks will be controlled by Fawcett Mine Rehabilitation Services and Jim
DPI recommended methods. _ _ Willis.

This document is the Final Rehabilitation Report.

Submit to the DME a Final Rehabilitation Report. - |:In compliance -

Release
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The complete set of relinquishment criteria for ML 5248 is provided in the table below.

Location Parameters Relinquishment Criteria
Surface SW Series pH, TDS, EC, Calcium, Livestock watering guidelines
Water Magnesium, Sodium, Sulphate, | - beef cattle (ANZECC, 1992)
Arsenic, Cadmium Copper, or 115% of background
Iron, Lead, Manganese, Nickel, | surface water quality,
Zinc
Open pits pH, TDS, EC, Calcium, No criteria
Magnesium, Sodium, Sulphate,
- | Arsenic; Cadmium Copper,
4 Iron, Lead, Manganese, Nickel, .-
A Zing o
Groundwater GBMB.E,_S.Q_Y.R’_«S. - o pH, TDS,EC, Caipium, ' Maintain exﬁ$fjng water quality
Bores Magnesium, Potassium, measured during the period
Sodium, Sulphate, Chloride, 1990 to 1993,
Arsenic, Cadmium, Copper,
Iron, Lead, Manganese, Nickel,
Zinc
BH Series Bores pH, TDS, EC, Sulphate, Iron No criteria
Vegetation Golden Butterfly | e Landscape Function s Capture and decomposition
and Content Analysis (LFA) of leaf litter is occurring
W?Ste Dumps and + Vegetation structural
adjacent . .
complexity trending
revegetated areas .
towards control sites
* Vegetation compositional
complexity trending
towards control sites
e Habitat complexity
trending towards control
sites
s Vegetation Measures s No criteria
— Species richness
—  Species frequency
- Spectes density
—  Growth rate
Erosion Golden Butterfly | LFA SSCC ¢ trending towards control
and Content - surface stability site
Waste Dumps — infiltration
- nutrient cycling
e Integrity of bank and trough | ¢« Maintained
systems on waste dump
sloping
e Hrosion stability and depth e Erosion depth not > 300
mm
Release
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The following table is part of the relinquishment criteria for the SW Series.

Summary of ANZECC (1992) Livestock Watering Guidelines

PARAMETER SYMBOL UNIT CRITERION

pH pH - NGR
Electrical EC uS/cm NGR
Conductivity
Total Dissolved TDS mg/L 4000
Solids . -, | S - AR REs
Sodium -~ . Na . mglL . NGR
Calcxum : mg/L 1000
Magnesium© Mg mgh 7. 600
Sulphate S0, mg/L 1000
Arsenic As mg/L 0.5
Cadmium Cd mg/L 0.01
Copper Cu mg/L 5
Iron Fe mg/L NGR
Lead Pb mg/L 0.1
Manganese Mn mg/L NGR
Nickel Ni mg/L 1.0
Zinc Zn mg/L 20
Notes:
NGR = No guidetine recommended
Releg
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The following table is the lease relinguishment criteria for groundwater (GBMDB Series bores only).

GBMB Series Bore Monitoring 1990 to 1993

PARAMETER UNITS GBMB1 GBMB2 GBMB3 GBMB4 GBMBS GBMB6
pH - 3.6-6.15 73-8.15 6.65-7.25 5.95-6.5 5.6-6.95 5.85-6.85
Total Dissolved mg/L 390-520 1290-2040 280-500 150-240 40-100 110-150
Solids (TDS)

Electrical nS/em 590-610 15702040 410-443 190-225 68-73 98-303
Conductivity (EC) ‘ _ :
Sodium mg/L 1;-_91 350-400 -%I‘-:_?Z-’."ﬁ 27-31 9:._5-11 7-14
Sulphate 7 mglL 170240 00580 . 1i-110 1165 o:'.f'%s_:»v.9 2.8:22
Chloride mg/L'if' _7-35, .'75*::190-3'?:6_ 10’5;;3130 . 1342 '1.1:‘-3,0_ 16-26
Arsenic rap/L 0.01-0.06 0.03-0.07 0.01-0.04 0.02 0.01-0.02 0.01-0.66
Cadmium mg/L <0.01-0.0 <0.01 <0.01 <0.01 <0.01 <0.01
Copper mg/L 0.01-0.05 <0.01 0.0t <0.01 <001 <0.01
Iron mg/L 2.1-62 1-1.8 1.8-3.7 2226 1.3-3.6 1.7-2.9
Lead mg/L 0.08-0.23 0.12-0.70 0.02-0.54 0.07-0.16 0.12:9.24 0.05-0.18
Manganese mg/L 0.45-0.55 0.44-0.68 0.05-1.3 <0.01-0.04  <0.01-0.04  <0.01-0.03
Zinc mg/L 0.04-0.34 002015  <0.0f-024  <001-045  0.05-0.19 0.03-0.18
Release
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Croydon Water Quality Results Table Ad-1: Site SW1

Analyte | i Units ] 28-Jan-3895 .. 6-D8c- 1996+ co3]-Dee1988 0 2B-Feh-1097: 5031 =Dec-1997 1. 15-18n-1988 3 ; 15-Feb-1998 0 1-Mar-1968 = . 15-Mar-1098
GENERAL
Electricat Conductivity uSfecm 3T¢ 10 280 140 250 180 150 180
pH units 39 5.1 6.3 -3 7.9 8.1 6.8 7 8.7 8.6 89
TOS mg/l, 300 110 100 200 150 180 100 150 140 110 130
MAJOR-ONS
Calcium mg/l 8.8 37 3.4 iz 4.3 9.3 4.3 4.4 47 3.4 3
Magnesivm mg/L 74 2 1.8 7 1.9 41 28 2.7 28 2.1 2.4
Nitrate as N mg/b 0.58 1.8 0.39
Nitrite as N mgiL «<0.002 $.017 0.28
Oxidised Nitrogen mg/L 1.8 0.67
Sodium mg/L 40 8.6 29 14 32 18 18 22
Sulphate mg/L 200 33 17 190 27 76 3z 82 43 36 44
METALS
Arsenic mgfl <0.02 <0.02 <002 <0.01 <0.005 <{.005 <Q.005 <0.005 <0.085 «<0.005 <0.005
Cadmium mg/l 0.0851 <0.0005 0.0024 0.0019 =0.0005 0.0009 «0.0005 <0.0008 <0.0005 <.0005 <0.0005
Copper mgil 0.38 <0.05 <0,05 0.06 <0.05 <0.05 =<0.05 <0.05 <0.03 <0.05 =<0.05]
[ran mglL 1.8 5 3.5 0.08 25 0.13 1.5 0.68 2.2 0.64 Q.87
Lead mgiL <0.005 0.022 0.013 <0.002 0.015 <0.002 0.005 «0.002 0.007 0.003 0.003]
Manganese mgil 0.37 0.14 0.92 0.09 0.58 <0.05 <0.05 0.09 0.09 <(,05
Mercury mg/L <(,0005 <().0005 <0.0005
Malybdenum mgil <0.1 <0.05 <(.05
Nickel mg/l. 0.13 «<0.05 <0.05 0.06 <0.05 <0,05 =0.05 <0.05 <0.05 <0.05 <0.05
Zing mg/l 0.45 0.08 <{(.05 0.28 <0.05 0.15 0.05 <0.08 0.08 <0.05 <0.05
Analyte oL S MNHS -l Anlab-18897 0 15-5an-1899 -1 5+-Feb=1900 1 H-Mar-1899 5 1 5~tan-2000 1+ SuF 602000+ 20-ab-2000 51 15:08C-2000 & - 4-Jan-2001 -+ 1 15-Leb-2007: .1 1-Mar-2001: .- . 1a-har-2001 - 1-Apr-206 1.
GENERAL
Electrical Conductivity uSfcm 110 100 320 150 190 170 200 140 180 198 200 140 180
pH units 6.8 6.8 7.2 6.8 g5 6.7 6.8 6.2 7.5 7.3 75 7.2 7.8
TDS mg/L 28 100 220 120 160 140 170 170 220 148 170 100 140
MAJOR-IONS
Calcium ma/t 3.3 1.8 7.4 2.6 35 1.8 4.8 2.9 4.1 38 34 27 2.2
Magnesium mg/t. 1.7 1.4 4.2 1.8 23 i.4 27 1.7 27 28 3 2 1.8
Nitrate as N mg/h.
Nitrite as N mg/l
Qxidised Nitragen mgiL
Sadium mg/L 12 12 39 48 21 17 29 17 30 27 30 24 21
Sulphate mg/l 22 25 79 33 50 3z 48 32 44 48 44 28 27
METALS
Arsenic mg/L 0.008 <0.005 0.008 0.007 0.005 0.008 0012 0.007 0.028 0.02¢ 0.033 0.021 0.018
Cadmium mg/L <0.0002 <0.0002 <0.0002 =0.0002 <0.0002 «(.0002 «<0.0002 <0.0002 <{.0002 <0.0002 <0.0002 <0.0002 <0.0002
Copper mg/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <(.05 <0.05 <0.05 <0.05 <0.08 <0.05 <0.05
Iran mg/L 2.3 0.4 1.2 0.72 14 1.6 1.2 077 1.3 27 1.8 1.7 1.8
Lead mg/L 0.004 0.004 «<0.001 0.004 0.003 0.003 0.002 0.005 0.002 0.003 0.002 0.003 0.002
Manganese mg/l 041 <03.08 0.31 <0.05 <0.05 <0.05 <0.05 <0.05 0.06 Q.06 <008 .07 <0.05
Mercury mg/L
Malybdenum mgit,
Nickel mgiL <005 <0.05 <0.05 <0.05 <0.05 <{0.05 <0.05 <C.05 <005 <{,05 <008 <0.05 <0.08
Zinc mg/L 0.034 0.02 0.065 0.018 0.028 0.1 <0,005 0.034 0.00% 0024 0.013 0.013 0.008

Values shaded ] |are abave the complation criterion but less than twice the valus

Values shaded £ "=~ are more than twice the completion criterion

Releas
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Croydon Monitoring
Water Quality Resuits

Table A4-2! Site SW2

Analyte T Unls | JeJan1996 | B-Mar16g6. b-Nov-1805 T B-Dec-1006  51-Dec 1996 1 20-Feb1507, - 31-Dac1907 [ 15-JAr 1698 1 31:05 1998 . 15-Fen-1998 . {-Mar-1998" 15 Mar 1998
GENERAL

Electrical Conductivity uSicm X 1000 520 240 420 190 250 190
pH units 28 3.8 6.2 39 4 4 42 4.2 4.3 5.2 4.6 4.8
TOS malt 1040 93060 200 480 350 680 340 100 268 150 160 138
MAJOR-IONS

Calcium mg/L. 131 78 34 23 21 33 21 10 15 6.2 8.7 8.8
{Magnesium mgil. 27 224 4 18 11 29 12 5.8 8.8 3.7 4.7 3
Mitrate as N mg/L .84 0.06 1.2 1.6 1.3

Nitrite as N mg/L <0.002 0.021 0.024 <0,002 0.014

Oxidised Nitrogen mg/L 0.08 1.2 1.6 1.3

Sodium mgiL 78 48 15 37 16 2 15
Suiphate mgil 980 5600 620 340 220 570 220 76 470 &7 75 G
METALS

Arsenic mgik 0.05 0.5 <0.02 <0.02 <0.02 <0.0% <(.008 <0.005 =0.005 <0.005 <0.005 <0.005
Cadmium mag/l. 0.024 018 0.0045 0.0051 0.0078 0.01 0.0042 0.0028 {.0023 0.0014 0.0016 0.0609
Copper mg/L 2.08 22 <0.05 0.31 0.13 0.45 0.09 0.1 0.08 <0.05 0.05 <0.05
Iren mg/L 23 187 <0.05 0.6 <(),05 812 <0.05 0.12 012 0.19 0.12 0.08]
Lead mg/L <(.005 <01 <0.005 <0.005 <0.005 0.002 =0.002 <0.002 <0.002 «0.002 <0.002 <0.002]
Manganese mg/L 1.7 3.1 2 4.8 2 0.72 0.88 0.61 0.78 0.33
Mercury mgil «0.0005 0.00% <{.0005 <0.0005 <0.0005

Molybdanurm mgil <0.1 <0.1 <0.05 <0.05 <C.05

Nickel ma/L 0.66 T2 0.57 0.27 G.14 0.29 0.1 0.08 <0.05 <0.05 Q.05 <0.05
Zing mail 22 19 <0.05 o7 0.44 1.3 0.69 0.62 0.56 0.25 0.45 0.4
Analyte oo n e[ rUnts Sl Rdane1098 Hh s 5 an=1000 i 5 Fep1 000 S 51 < Mar- 1999 MAr-1999 © ¢ 15-Feb- 2000 1 29-Feh- 20007 - 15:Dec:2000: 7 1a-F eb 2001 =1i: 1-Mar-2003 . ci]=Apr-2001::.
GENERAL

Elestrical Conductivity uSfem 400 180 Lyd 380 310 170 190 200 110 110 100 140
gH units 4.7 .8 4.4 4.6 8.5 6.8 6.8 6.4 6.7 7.2 7.3 6.9
DS mg/L 260 130 400 240 220 260 170 300 200 150 120 130
MAJOR-IONS

Calcium mg/L 17 38 22 1 12 32 4.8 4.3 23 5.2 26 2.6
Magnesium mg/L 74 28 12 7 6.4 25 3.3 2.8 1.4 33 1.8 1.8
Nitrate as N mg/L

Nitrite as N ma/L

Oxidised Nitrogen mgil

Sodium mgit 45 22 51 3z 33 21 25 30 15 20 18 17
Sulphate mg/l 140 49 280 140 120 81 88 63 42 58 32 42|
METALS

Arsenic maft <0.005 <0.005 0.008 <0.005 0.005 0.01 0,006 8,009 0.015 0.014 0.018 0.015
Cadmium mg/L {.0018 0.0003 0.0045 0.0044 0.0005 <0.0002 0.0002 <0.0002 <0.0002 <0.0002 <(.0002 <0.0002
Copper mg/L <0.06 <0.05 0.2 0.13 8.05 <0.05 <0.05 «0.05 <0.05 <0.08 <005 <0.05
Iran mgil 0.13 .14 0.63 0,23 .18 0.76 0.51 1.8 0.55 0.71 1 12
Lead mgiL <0.001 <0.001 <0001 <0,002 <0.002 £.003 <0.002 0.005 0.004 <0.002 0.003 «0.002]
Manganese mg/l 1.3 0.36 3.1 1.7 .82 0.19 0.23 0.06 0.08 «0.05 <0,05 <0.05
Mercury mgiL

Molydenum mg/l

Nickel mgil 0.08 «<0.05 0.18 .11 =0.05 (.05 <0.05 <0.05 <0.05 <008 <005 <0.05
Zinc mgfl 0.31 0.024 0.98 087 0.12 0.031 0.031 0.046 0.033 0.027 0.027 0.018

Values shaded || are above but less than twice the complation criterion
Values shaded are mare than twice the completion criterion
Release
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Croydon Monitoring Table A4-3: Site SW3
Water Quality Results

Analyte e el ot 'Unlts:-:'E’ 2B~Jan-1996 - -5-Mar-1996 ;' 6-DBC-1996 = 31-086-1096 1+ @BFeD- 1997 4 31 Dec-1997.5. 15-Jan-1998 | 1# 31Jan<1908 7 1o-Feb-1096 v 1-Mar-1998. & 15Mar-1998 =\ 1-Apr-1888
GENERAL
Electrical Conductivity uS/em 120 150 78 92 100 20 68 100
pH units 6.6 8.5 g 6.5 6.4 6.6 8.3 8.7 74 8.6 7.8 6.9
TDS mg/L 130 140 130 150 80 200 83 64 120 81 7z 20
MAJOR-IONS
Calcium mg/L 25 4.3 2.4 3.7 2.4 4.8 27 25 2.4 1.8 <0.5 2.7
Magnesium - mg/l. 1.8 19 1.5 1.7 1.9 24 2.2 11 1.4 1.2 <0.5 1
Nitrate as N mg/l. 14 .08 Q.82 0,34
Nitrite as N g/l 0.009 0.016 8.017 0.037
COxidised Nifrogen mgfl 1 .84 0.38
Sedium mg/L 16 18 8.1 11 13 1 10 12
Sulphate g/l 35 53 20 38 38 40 15 16 22 26 13 21
METALS
Arsenic mgfi. <0.02 <0.02 <0.02 <0.02 <0.01 <0.005 0.007 <0.005 <0.005 <0.005 =(.005 <{(.005
Cadmium mg/L 0.00ce <0.0005 <0.0005 0.0008 <«0,0005 <0.0003 <0.0005 <0.0005 <0.0005 <0.0005 <(.0005 <(0.0005
Copper mg/L <0,05 <0.08 <0.05 <0.05 <G.05 <0.05 <0.05 <0.05 <0.08 <0.05 <0.05 <Q.05
Iron mg/l. 0.84 1.83 6.5 1.5 0.2 0.82 0.84 2.2 26 13 (.88 0.31
Lead mg/t <0.005 =D.1 0.0086 0.006 <0.002 0.004 «<0.002 <0.002 0.002 <0.002 <0.002 <0.002
Manganese mg/L <0.05 c.0e <(.05 «<0.05 <0.05 «<0.05 <0.05 <0.05 <(3.05 <0.65
Mercury mg/L <0.00056 <0.CC05 «<0.0005 «<0.0005
Malybdenum mg/t <0.1 <0.1 <0,05 <Q.05
Nickel mg/t <0.05 <0.05 <0.05 <G.05 <005 <0.05 <0.05 <005 <0.08 <0.05 <0.05 <0.085|
Zinc mg/L <0.05 <0.05 <0.05 <(.05 <0,05 <0.05 <0.05 <0.05 <005 «<0.05 <(.05 <0.05]
Analyie oo ] S A -Jan-1809 1« 4 5-]an-1899 . 15-F 261008~ =) -Mar-1999 ;- 15-Feb=2000_; ; 29-Feb-2000: -+ 15-Dec-2000 2 1-Mar-2007 .. t5-Mar-2001 -,
GENERAL
Electrical Conductivity uS/icm 81 57 170 100 240 120 66 100 84
pH units 6.5 6.7 7.2 88 8.7 8.8 6.4 7.8 7.5
TOS mgiL B9 110 210 140 240 130 130 130 110
MAJOR-IGNS
Calcium mg/l. 0.97 0.91 29 1.2 5.5 23 1 2.4 21
iI\f!atgrm:sfi,en'n mg/L 0.92 0.72 1.5 0.98 49 2 .7 1.5 1.8
Nitrate as N mg/L
Nitrite as N mg/L
Oxidised Nitregen mg/L
Sodium mg/L 7.8 7 25 14 26 15 87 16 17
Sulphate mg/L 14 15 36 27 78 36 22 21 21
IMETALS
Arsenic my/L <0005 <0.008 0.023 <0005 <0.005 <{.005 <0.008 0.008 £.012]
Cadmium mgil =(.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <(.0002
Copper mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.058 <0.058 <0.05 <0.05
iron mg/L. 0.69 0.49 4.6 1.6 0.26 0.95 0.63 1.9 3.2
Lead mg/l 0.003 0.003 0.001 0.002 <0.002 <0.002 0.008 0.002 <0.002
Manganese mg/l. <(.05 <0.05 <0.05 <0.05 0.28 <005 <0.05 <0.05 <0.05
Mercury mg/L
{Molybdenum mg/L
Nickel mg/L <0.05 <0.05 <0.05 <0.05 <005 <0058 <0.05 <0.05 =0.05
Zinc my/L, 0.014 0.017 0.017 <0.005 0.007 <0.005 0.02 0.008 0.008

. S L. Release
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Croydon Monitoring
Water Quality Results

Table A4-4: Site SW3A

Anaiyte::: il - 284ane1996 . S-Mar-1996 1 30-Mer1 996 13- May-1996 71 6:Dec: 1096+ o 15-Jan-1999 - 15-Feb-1988 " 15:-Feb=200G .,
GENERAL

Electrical Conductivity uS/cm 1400 830 710 460 2300 86
pH units 2.5 2.8 2 1.7 4 4.2 4.3 4.5 5.4 4.3 5.9
TDS mg/L 1570 11300 28000 120000 560 1100 560 510 320 2100 100
IMAJOR-IONS

Calcium mgil 11 41 45 4250 29 45 28 21 16 100 0.5
Magnesium mg/L 25 184 350 3400 27 60 27 25 15 93 0.8
Nitrate as N mgiL 013 0.52 0.43 0,22 15

Nitrite as N maiL 0.002 0.015 0.02 0.044 0.014

Oxidised Nitrogen mg/l. 0.54 0.45 0.26 1.5

Sodium mag/L 120 79 68 50 280 12
Sulphate mg/l. 1450 10600 48200 240 4290 830 370 280 190 1300 22
METALS

Arsenic mg/L 0.4 5.4 12.5 80 <0.02 <0.G1 <0.005 <0.005 <0.005 0.005 0.005
Cadmium mg/L 0.037 0.18 0.285 4.4 0.0063 0.017 0.0079 0.005 0.0034 0.035 <(.0002
Copper mg/l. 3.68 26 58 340 0.23 0.49 0.11 017 <0.05 0.34 <0.05
Iron my/L G0 630 1100 4850 0.52 <0.G5 0.09 012 <0.05 0.14 0.56
Lead mg/L <{(.005 <Q.1 <0.08 <G.05 0.065 0.064 <0002 <0.002 <0.001 0.0c4 <0.002
Manganese mg/L 380 38 8.1 27 2.6 1.3 10 <005
Mercury mg/L <0,0005 <0.0005 <0.0005 <0.0005 <0.0005

Molybdenum mg/L <01 <01 <0.1 <01 <0.058

Nicke! mg/t. 0.91 6.3 13 80 0.28 0.4 0.18 0.19 <0.05 0.49 <0.05
Zing my/L 27 18 42 235 0.68 G.86 0.35 0.44 0.06 0.89 0.007
HLA-Envirosciences Pty Limited 1o Release SW3A.xIs
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Croydon Monitoring
Water Quallty Results

Tahie Ad-5: Site SWa

AUnJun-18868 - 1sAud- 1938 SFL-Oo1GSE

E PR il Ay 1eeh nloSerasug AO-NDw1998 - 31-Llee-1286 - - 26-Fab-1897 - .  33-Mar-1987. . - d-Ocl-1p07 -t -Lec-1057 . 15-0Bc-1997 - 31-Dac-1697 1 A 5-Jan~-1938 - ;. 31-Jan-3258 . 15-Feb-1294 . 1-Mor-1293 .. 15-Mar-1586 . .- 3-Apr-1998
GEMERAL
£lactrical Canductivity uSlcm 150 150 820 330 300 120 3 s 78 82 84 00
pH uaits 73 7.B 7.5 B3 7.5 7 [:X:) &6 5.8 75 75 15 &7 B2 7.3 T 6.8 1 71
TOS mgll 19¢ 210 F2i) 410 530 300 230 170 190 600 430 440 250 83 70 120 89 73 @1
MAJOR-IONS
Cateium mgit. &7 a5 10 15 2z 32 75 43 43 18 6.6 65 42 28 za 2.8 2 17 35
Magnesiurr: mai as 43 & Y] :2:3 & 3.4 21 2.2 88 33 22 1.7 2 1.7 15 14 1 1.7
Nlirate as N mafl 223 085 <0.08 <0.05 o.es .78 0.57
Nitrite as N mail 0037 0.018 0002 <0005 2013 @04 012
Dxigised Nltragen man 027 nar <0.05 <065 0.68 0.6 0.69
Sodium. mgil 19 23 120 43 a8 16 54 1" g o 10 12
Sulphata mgh 58 76 k3 78 170 40 ] £6 73 260 &8 72 26 1% 20 20 22 19 24
METALS
Arsenic mg/l 0oz <0.02 <0.02 =0.02 <0.02 <0.02 0,05 <0.01 <001 0.0t <0,005 0.007 0.008 «D.005 <0.005 =0.005 <0.005 <0.005 9,005
Cademium moil <0.0005 <0.0005 <0.0005 £.0008 <0.0005 <0.0005 0.003 «0.0005 «0.0005 «0.0005 <D.0005 =0.0005 «0,0005 <0.0005 <(L.0005 <0.0G05 <0.0005 <0.0005 <0.0005
Ccppar mgl <0.05 =0,0% <05 <0.05 «<0.85 <0.05 <0.05 <0.05 <005 <0.05 <005 <005 <0.05 =G.058 =0.05 <005 <0.05 <0.08 <0.05)
tran mgfl X3 0,67 a5 05 13 0.78 27 038 a5 1.5 1.1 uae a1 Q.47 15 1.8 092 0.4 .34
Lead mglk <@.05 <0.08 <005 <005 <0.005 <0.05 0.008 0.002 ©,003 6003 0pee Q.008 0.004 0.005 0002 £2.007 0.002 <0.002 <0.002
anganasa gl «0.05 «0.05 0.05 <305 013 018 oz =0.05 <005 058 .08 <0.08 <0.08 <R.0% <0.05 =0.05 <0.05 <0.05 <0.08}
Moreury mait <0.0008 <0.0005 <0.0006 <0.0008 <0.0005 <3.0005 <0.0005
Moiyodenum mgfl <01 <0, <01 <0.1 <005 <005 <01.05
Nickel mghh <0.05 <0.05 <D.05 <405 <0.05 <0.05 <005 <6,05 <0,06 <008 <B,05 <0,05 <0.05 <0.05 <0.08 =0.05 <008 <005 <0.05;
Zine mgit .14 <0.05 .08 <008 0.18 <0.05 =0.08 <0.05 <0.058 <0.05 <0.08 <0.05 <0.05 <0.05 =0.05 =0.05 =005 <0.05 <0.05;
EM:JE B [ _dnliz - 1~fan-1559 - 3t-dansi5e0
GENERAL
Etectrical Conduttivity uSim 420 410 166 a3 110 130 120 140 140 150 130 o0 120 120 128 130
pH units 8.4 85 73 71 T2 ra [:5] 2 B 7.9 B.7 T 5.3 7 7 7.9
oS mgiL 27g 400 220 150 190 180 140 140 140 130 220 190 180 170 130 130
MAJORAONS
Calsum mafl 12 10 3 1.7 1.7 28 2 22 2.5 at 27 12 1.8 2.3 2.8 2.4
Magnesium mgfl 5 52 2 1.3 15 1.3 14 1.4 1.8 17 1.3 * 1.5 15 1.8
Nitrate as N mgll.
Niufte as N gl
Oxidised Niragen mgiL
Sodium mg/l, &0 ™ 24 14 14 w i3 18 20 22 20 13 17T 18 18 18
Sulphats mgil 73 86 N 22 24 g 27 38 36 3¢ 30 28 a3 33 35 27
METALS
Arsenic mglt 0.0t C.016 0.005 <0.005 0.1 0.0%2 <0,006 Dotz 0017 0.014 0.006 o.007 ant4 0015 <0.00% [ER]
Cadmivm mgiL «<0.0002 «0.0002 «0.5002 «0,0002 <0,0002 <0.0002 «0.0002 <0.0022 <0.0602 =0.0002 <0.0002 «0,0002 <0.0002 «0.0002 <0.0002 <0.0002]
Copper mgi. <005 <0.05 <0.05 <0.05 <0.05 <0.05 <0.08 <0,05 <0.05 <0.05 <0.05 <0.05 <0.05 <005 <0.05 «0.05]
Iron. mall 052 1.3 1.3 069 3.8 2.z 0.8 23] &7 1.1 1 12 feird-d 0,68 056 g8t
Laad maL <0001 003 0,005 JsEelsx] 4.003 4.001 <0.002 0.008 D.004 0.004 D.oo3 0,003 0.002 <0.002 0,002 =0.002
Manganese mgL <0.05 0.07 <0.05 <005 «0.05 <0.05 0,05 «0.05 <0.05 =0.05 <005 =005 o7 <05 <0.05 <0.05]
Mercury mgf.
Molybdanum mgfl
Nicket mgil <Q.05 <0.05 <005 «0,85 <005 <0.05 <005 <005 <D.08 =005 =<0.0% <008 <¢.05 <0.05 <0.06 0.0
Zine mgl aogr 0.81% 003 o015 0.z 0012 0005 0.009 sRel ) 0212 0.022 0,037 0016 0o <0005 0.028)
Ay [COanE T Apr 2000 . T Dae 2000
‘GEMERAL
Slagirical Sonductivity uSicm 15¢ 390 ] 120 170 170 73 BB B8 100 110
pH units B.E 7.z 2] 6.8 86 B3 T4 74 75 T4 T
DS mgit. 140 860 azo zie zB0 230 140 130 110 130 149
MAJOR-ONS
Catiuen mgfit ¥ 78 32 28 3.1 a3 15 25 2 14 1.5
Magnesium mgft. 18 5.2 22 18 2 21 o8 1.8 15 1 1.3
Nitrate as N mgit
Nitrile a5 N mgit.
Oridised Nilrogsn mail
Sedium mgil 2! 5 25 21 28 28 10 14 15 14 14;
Sulphats mgil 32 110 43 43 43 43 22 5 22 20 23
METALS
jArsenic mgil 0017 2018 0.008 o 0013 0013 081 0.04 0.011 0.009 0.04
Cadmium magfl. <0,0002 <0,0002 <C.nonz «0,0002 «0.0002 <0.0002 <0.0002 =0.0002 =0.0002 <0.0002 =0.0002
Capper mafl <0.05 <005 <04,05 <0.08 <0.05 <0.05 <0.0% <0.0% <0.05 <0.05 <003
fran mgil 053 6.4 4 1.6 18 1.6 0S5 11 096 12 1.7
ead mogiL «0,602 0808 0,008 2,003 0002 «0.002 0.002 0.003 0.003 0.002 0.002
Manganese mgfl <0.05 <0.85 <008 <0.08 <008 <008 <0.08 k3 <008 <08 <0.05]
Mercury mgil
Malybdancm mgiL
Nickal gl (.05 <005 <005 <005 <005 <005 <005 =<0.05 <05 <05 (0,05
Zinc mgiL 0024 0.0z o om o.a31 0.006 0014 o.e14 om3z ogzs <0.005
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Croydon Monitoring
Water Quality Results

Table A4-6: Site SW5

Analyls ] Units | "5-08c-1996 - 31-Dec1008 - 2B-Feb 1097: - -0 1-Mar-1867: - 95.Dae1097 - -33-Dac-1007 -1 6-Jan- 1008 JiMar1988 - 45-Mar- 1998 -+ Apr-1998
GENERAL
Elaetrical Conductivity uSfem 130 650 140 150 440 400 980 880 790 1700 2800
slal urils 3 8 BT 5.4 7.4 8.7 4.4 4 38 3.8 3.6 32 32
TDS mgi. 180 180 120 440 150 160 310 250 800 84U 670 1800 3000
MAJOR-IONS
Calcium mafl. 4 6.3 a3 24 53 4.4 13 8.6 31 2B 15 23 45
Magnesium mail 28 25 4 20 22 28 17 16 45 3z 29 1] 120
Nitrate as N Mol 03 0.4
Nitrite as M mail 0.034 02.043
Oxidised Nitragen mgh. 0.33 0.44
Sodium mg/lL 16 57 13 1z 30 16 44 24 23 39 71
Sulphate mgf, 24 42 50 420 47 39 190 170 500 $60 400 1300 . 2200
METALS
Arsanic mgiL <0.02 <0.02 <001 <0.0% <0.005 <0.005 <0005 <0005 <0005 0.056 <0.005 <0.005 <0.01
Cadmium mey/L <0.0005 9.0012 «{,0005 9.0046 <0.0005 <0,0005 L0048 O 015 4 0,21 0.35
Copper mgit 0.06 0.05 <0.05 <0.05 <0.05 <0.05 AL 0.37 0.86 . 13 4.3 8.3
lron mgih. 6.2 4 03 <0.05 0.28 27 2.07 6.19 .12 0.62 0.87 2.4 Q.87
l.ead mai 0.024 0.023 0.0c02 <g0.001 0.008 0.007 <0.002 0.003 0,005 0.007 0.005 0018 .05
Manganesa mgiL .22 051 0.z 1% 0.51 Q.15 2.1 1.6 186 6.1 38 8.1 22
Mersury mgil <0.0605 <0.0005
Malybrenum mgiL <.05 <005
Nickel mgl <0.05 <0.05 <0.05 <0.05 <C.05 <0.05 0.1% 018 0.47 0.62 9.45 11 2
Zinc mgil <0.05 0.05 <008 02 «0.05 <0.05 0.6 0.82 2.5 28 21 4 85
Analyte = . 1 Unitgui: ~1-dan-199 £d-ABI-1899. i 15-Apre 19505 T<Jar200Q <o A5 JAr-2000 - 1-Feb-2000 -« TouF 802000 - 20-F&b-2000 . 15-Mar-2000 . -1-Apr-2000
GENERAL
Elactrical Conductivity uSiem 170 260 860 320 340 740 640 1000 280 400 430 130 480 780 1200
pH unlts 48 4.2 38 42 4 38 22 4.2 4 4.2 4.1 4.4 38 37 35
TDS mg/il 110 190 650 220 210 580 480 990 180 250 330 9z 380 820 940
MAJOR-IONS
Calcium mgh. 58 83 25 14 8.3 20 23 48 84 13 16 43 11 20 35
Magnesium mgil 32 €3 3z 8.8 11 34 25 54 B.E 11 14 28 19 35 38
Nitrate as N mgl.
Nitrite as N mgil.
Oxidised Nitrogen mgll
Sodium mght. 13 9 40 14 18 30 26 54 17 18 27 5.8 22 38 61
Sulphate mgit 61 120 450 140 140 400 330 660 hals 180 200 43 210 390 E10
METALS
Arsanic mgi <0.005 <0.005 0,014 <0.005 <0.005 0.026 <0005 <0.005 0.005 <0005 <0,005 <0.005 0.01
Cadmium mgl. 0.0043 0.013 e n054 0.012 0.018 3 0.011 0.018 0014 0.0038: 0.046 0.046 0.06%
Copper mgil 0.03 024 0.57 0.21 G2z 0.15 0.21 018 005 0.43 0.53 .89
fron g, <0.05 «<0.05 0.26 Q.29 0.16 0.15 008 007 <0.05 <0.05 0.27 .1 a1
Lead mgil <0.001 <0.001 0.004 <0.001 <0.002 0.007 <0.002 <0.002 <{0.002 <0002 0.004 0.005 0,005
Manganase mgil 0.84 2.1 8.8 23 27 12 2.1 2.4 3.2 0.84 32 56 9.8
Mercury mgil
Malybtenum mal.
Nickel mg/ll 0.06 0.09 0.36 .08 0.15 0.33 0.3 6.58 .11 0.14 0.18 <0.05 0.22 037 0,57
Zinc mg/lt 017 .41 13 0.46 054 12 0,92 1.8 037 0.4 0.58 012 0.83 12 1.8

Values shaded m are above but less than twice the completion critesion

Valyss shaded are mare than twice the compietion criterion
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Croydon Monitoring Table A4-6: Site SWE
Water Quality Results

A -Bee-2000 51 -/ 15-Dac-2000 - -4-Jan-2001 - - 15-Jan-2001 - ] -Fab-2001." ».‘IS—F%OM' votdMapgeg.

Electrical Conductivity ussom 260 170 300 440 480 310 640 350 530 870
pH units 4.1 4 4 4 4 4.2 39 4.3 39 38
TS mygfl. 170 100 240 300 340 220 520 260 400 520
IMAJORIONS

Calcium mg/l 8 3.8 7.2 12 3 12 17 8.5 132 19
Magnesium myl 6.4 34 1 18 7 12 25 13 18 28
Nlitrate as N mglL

Mitrite as N mg/l

Oxidised Nitrogen mgl

Sodium mgt 12 B.4 15 26 20 15 25 15 20 27
Sulphate mgi. 98 56 120 170 180 130 330 160 2350 330
METALS

Arsanic maft. <0005 =0.005 <).005 <0.005 <0.005 <0,005 <{L005 <0,005 0,005
Cadmium mgil 0098 0.0044 0017 " 24 0.018°" 6 ST 0,029
Copper mgi 0.12 0.3 0.1 0.2a 0.38 0.44
fron mg/i <0.05 <0.05 <0.08 0.08 9.22 .24 019
Lead mght. <0.002 <0.002 <0.002 <0.002 <0.002 0.002 0.004 G003 a.002
Manganess mgiL 2.2 1 1.8 29 38 18 44 44 6.8
Mercury mgil

Molybdenum mgfl

Nickel mgil 0.08 0,068 012 0.18 0.19 0.13 035 0.19 0.32 0.44
Zine mgil 0.37 0.2 0.55 0.69 0.68 0.65 1.4 0.68 0.94 1.2

Values shaged E:E are above but less than twice the completion criterion
Values shadad [~~~ 1 are more than twice the completion criterian
Releasg
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Croydon Monitoring Table A4-7: Site SW6
Water Quality Results

Analyte im0 v oS e e dun-1988 ik Telan-1989 s Salan 100G -Asr.1909° 15:1an-2000 5151 -Fabi2000: 1 15-E£eb2000 . 28-7ab-2000 522 15-Mar-2000 - 1-Apr-2000
GENERAL
Electrical Conductivity uSfem 76 120 85 46 98 &g 118 110 110 83 B84 20 83
pH units 7.5 7.7 6.5 6.1 6.9 6.2 7.2 7.2 g 6.6 6.6 7.8 7.2
TDS mg/L 400 580 130 78 390 370 700 880 780 00 280 470 370!
MAJCGR-IONS
Calcium mg/L 1.2 3 3 1.4 28 2.1 ar 3.5 3.7 21 3 2 1.8
Magnesium mg/l 1.3 1.6 2 0.59 1.8 1.5 1.9 5.1 15 34 1.6 1.2 1.2
Nitrate as N mg/L
Nitrite as N mg/k.
Oxidised Nitrogen mg/L
Sodium ma/l 15 26 B3 5.2 54 13 24 21 24 14 14 18 18
Sulphate myfl. 8 2 26 13 23 18 16 4 25 24 25 & <]
METALS
Arsenic ragiL <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <(.005 <0,005 <0.005 <0.005 <0.008 <0.005
Cadmium mgil <0.0005 <0.0002 0.0014 <0.0002 0.0007 4.0005 <0.00¢2 <0.0002 <0.,0002 0.0004 0.G003 <0.0002 <0.0002]
Gaopper mgil. <0.05 <0.05 <0.05 <0.05 <0.08 <0.05 <008 <0,05 <0.05 <0.05 <008 <0.05 <0,05
tron mg/l 1.1 2 0.59 0.63 1.8 1 29 3.5 1.4 2 074 0.96 0.85
Lead mgiL 0.009 0.019 <0.001 <0.001 0.005 0.004 0.004 0.007 0.006 0.004 0.003 0.3 8.006
Manganese mg/t <0.05 0.08 034 0.14 0.2 <0,05 «<0.05 a.08 0.13 0.19 005 <0.05 <0.05
Mercury mg/L
Malybdenum mg/L
Nickel mglt <005 =0.08 <005 <(.05 <0.05 <0.05 <0.05 <085 <0.05 <0.05 <0.05 <0.05 <0.05
Zinc mgit <0.05 0.058 0.054 0.019 0.03 0.039 0.049 0.047 0.042 0.042 0.026 0.027 0.024
Analyte: cUnits 45 Decs20000 i 4adans200 L e Sidans 20055y 1« Fab-2004 51 5-Feb-200 1: 1 Mar200T. | 5-Mar:2001:: N :15-Apr¢25517
GENERAL
Electrical Conductivity uSfem 56 100 108 110 83 66 50 62 88
pH units 5.3 74 7.4 7.8 7.2 7 T4 1.2 7.5
RS mgiL a1 690 750 750 380 430 400 410 580,
MAJGR-IGNS
Caiclum ma/l 1.7 27 2.8 2.8 1.7 1.9 1.8 1.2 2
Magnesium mg/L 1.1 1.8 2 2 1 1.2 1.1 17 17
Nitrate as N mg/l.
Nitrite as N mg/L
Oxidised Nitrogen mg/l.
Sodium mg/L 50 al 25 25 12 13 13 1A 15
Sulphate gl 19 25 26 27 20 18 16 15 12
METALS
Arsenic mgiL <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.008 0.011
Cadmium mgiL 0.0003 <0.0002 <0.0002 <0.0002 <(.0002 <0.0002 «0.00062 <0.0002 <0.0002
Copper maiL <0.03 <0.05 <0,05 <0.05 <0,08 <05 <005 <0,05 <(.05
ron mofl 0.29 4 3.8 3.7 0.66 0.95 0.76 2.9 3.9
Lead mg/L <0.002 0.007 0.007 0.007 £.603 0.003 0.004 0.004 0.008%
Manganese mg/l <0.08 o.08 <0.05 <0.05 <0.05 <0.05 0.07 4.07 a1
Mercury mgll
Malybdenum mgit
Nickel mgit. <0.0% <005 <005 <0.05 <0.05 <0,05 <0.05 <305 <0,05|
Zinc mg/l. 0.024 0.014 0.009 0.006 0.012 0.018 0.021 0.006 0.012
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Croydon Monitoring
Water Quality Results

Tahfie A4-8: Golden Butterfly Pit

Aralyte oo URRS ] 5eMar 1868 e 30 Mar 1906 - d-Mey-1995 . S0-Jur1996 - A-Aug 1006 1 2-50p 1996, SU-OCL-1996 i a0-NOV-1996 F:Dec 1896 ST Mar 1807 SAGn 987 -0k 1987,  1-Dec1857 . 15-Mar1985 7 Jun199g
GENERAL
Electrical Conductivity uSfcm B700 7100 7400 7500 4500 60001
pH units 3.4 2.1 22 2.3 2.2 2.1 2.4 22 23 23 25 2.2 25 2.3 2.3
TOS mg/L 8200 8500 9700 9900 8700 8700 11000 11000 10000 2400 12000 11000 11000 5200 7500,
MAJOR-ONS
Calgium mg/L 241 205 260 250 250 300 250 250 280 180 380 370 340 ] 140
Magnesium mg/L 136 140 165 175 185 180 190 200 190 180 200 210 220 100 140
Nitrate as N mg/t 0.08 0.03 <05 <0.08 <0.05 <0.05 0.02 <05 0.01
Nitrite as N mg/L 0.048 0.033 0.03 0.014 0.43 0.067 0.069 0.2 8.068
Oxidised Nitrogen mg/l 0.1 0.06 <Q.5 <0.05 0.43 0.08 0.0% <5 0.08
Sodium mal. 180 180 160 150 87 10
Suiphate mg/l. 8000 5840 6800 5500 7600 7400 7900 B400 7800 7400 870 7400 8300 3500 5100
METALS
Arsenic mg/L 1.75 2.1 2.8 4.5 48 3.5 4.4 3.4 31 3z 2.8 3 18 14 2.9
Cadmium mg/L. 0.9 0.1 0.275 0.5 0.3 0.32 0.32 0.33 0.18 0.27 0.31 0.32 0.32 0.41 0.21
Copper gl 24.4 26 3z 33.8 34 34 34 35 31 26 30 30 32 14 22
fron g/l 640 680 540 1100 1000 B60 940 890 760 87 820 840 780 320 500
Lead marl <0.1 <0.05 <0.05 <0,05 <0.05 <0.05 <0.025 <0.05 <0.005 <0.01 8.003 <0.01 <0.005 <0002 <0.005
Manganese mg/L 140 82 7.8 68 88 88 78 1 74 a3 81 34 84
Mersury mg/L <0.0005 «<{1.0005 <0,0005 <0,0005 <0.0005 <(.0005 <Q.0005 <0.0005 <0.0005
Malybdenum mgil <0,1 <1 <01 <0.1 <01 <0.1 <0.05 <0.05 <0.05
Hicied rgiL 58 58 6.8 7.7 7.8 7.2 87 8.5 8.1 4.4 76 8.4 8.3 34 5.2
Zinc mgiL 21 22.4 278 27 28 30 30 29 28 22 28 30 32 12 20
g?s:}::AL [ UnfE T 21:5epr1988 - A-pec1998 - 20-8ep-19909 2 - 28-0une2 000, .+ 20-5ep- 2000 . L 4:dan-2001 = - 15-Mar-2001 17 : 11-Jun-2001
Etectrical Conductivity uSiocm 6300 6800 5500 6300 60D 5800 5400 5300 B700 6100 5500 5400
pH units 2.3 24 2.3 23 23 2.3 23 2.4 2.4 2.3 25 24
TOS mgfl. 9700 11000 6800 11000 10000 7600 7400 9900 10000 8700 8300 8000
MAJOR-IONS
Calcium mgiL 280 150 240 280 349 260 240 330 290 280 220 320
Magnesium mg/L 150 190 130 200 200 150 150 180 180 160 150 180
Nitrate as N magfl.
Nitrite as N mg/k.
Oxfdised Nitragen mgiL
Sodium mgiL 140 180 100 140 150 110 120 150 150 140 130 150
|sutphata mgiL 6200 7400 5060 200 5600 5300 4800 8760 7000 5800 5200 6400
METALS
Arsenic mglL 2.4 26 1 1.8 1.8 1.5 1.1 1.7 18 1.3 4 1.3
Cadmium mgil 4.26 027 0.18 0.27 0.29 0.21 021 0.28 0.27 .23 0.21 0.24
Capper mag/L. 28 30 18 27 28 18 18 24 24 20 18 21
Iron mgiL 630 630 400 700 710 450 400 520 500 440 370 450
Lead mgiL <0.005 <0.00§ <0.004 <0.002 <0.002 <0005 <0.002 <001 <0004 <0004 <0005 <0.002
Manganese g/l 72 85 54 78 &4 65 56 74 76 74 56 72
Mercury mgl.
Molybdenum mg/k
Nickel mgiL 7.1 7.8 52 7.8 7.6 8.2 § 7.1 7.2 6.3 5.5 5.9
Zinc mgil 2t 29 19 29 3l 17 18 26 27 23 19 23
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Croydon Monitoring
Water Quality Data

Table A4-9: Golden Butterfly North Pit

GENERAL, L :5:Mar1896- - 30-Mar-1996: 7 3-May-1996 - | 30-Jun-1986 J1sAugS8E - 2-Sep+1696 1 "B0-0ct:1096 . -+ 30-Nov-1996.2-.31-Dec1996 g Mard 987 o 24-Jun~1907, 0 -4-0ct-1997

Electrical Canductivity uSfem 270 290 as0

Oxidised Nitrogen mgiL <0.05 0.02 &47 0.08 <0.05 <0.05 «<0.05 <0.05 0.3

pH units 8.2 7.7 7.2 7.6 8 7.8 7.6 7.7 7.2 73 8.2 83

TOS mgil 180 185 200 210 220 280 250 240 250 170 190 230

MAJOR-IGNS

Calgium mgh. 213 21 21.8 2258 22 28 25 23 20 12 14 15

Magnesium mg/l. 34 3.6 341 45 3.9 4.4 4.5 4.2 4.4 3.7 4.1 4,5

Nitrate as N mg/L <0.05 0.02 .12 <0.05 <0.05 <0.05 <0.05 <0.05 03

Nitrite as N mg/L <(0.002 =0.002 <0.002 Q.05 <0.002 <0.005 <0.0605 <002 0.004

Sodium g/l 34 3r 38

Sulphate mg/L 72 €9 57 &4 60 &7 72 72 59 68 56 59

METALS

Arsenic mg/L 0.04 2.02 0.02 <{.02 <{1.02 <002 <002 <0.02 <(.02 <001 <0.005 <0.0086

Cadmiurm ma/L <0.0005 <0.0005 <0.0005 <0,0005 <(,0005 <0.0005 <0.0005 <0.0005 3.0087 <0.0005 <0.0005 <0.0005:

Cooper mg/ll =0.05 2.1 <0.05 <0.05 <0.05 <{.05 <0,05 a1 <008 <0.05 <005 <0.05

tron mgil. 0.13 8.12 0.14 0.13 0.05 <0.05 <005 0.1 0.52 <0.05 <0.05 <0.05

Lead mgil <0.1 <005 <0.08 <(0.05 <.05 <0.05 <0,005 <0.05 <0.005 <0.001 <0,002 <0.002

Manganese mgiL. <0.05 =0.08 <0.05 <0.05 <0.05 <0.05 0.29 <0.08 <0.05 <0.05]

Mercury mgil <0.0005 <0.0005 <0.0005 <{0.0005 <0.0005 <0,0005 <(.0005 <0,0005 <0.0005

Molybdenum mgil <0.1 <0.1 <0.1 <Q.1 <0.1 <0.1 <0.05 <0.08 <0.05

Nickel mgit. o7 <0.08 (.05 <0.08 <005 <0.05 <0.05 <0.05 <(.05 <0.05 <0.05 <0.05

Zinc mgit =0.05 <0.08 0.1 <0.05 007 <0.05 8.07 0.22 <05 <{.05 <0.05 <0.05

Anaiyte. o JAHE T hecy 1687 1 16-Mar-1998; <o:21-5ep-1888 L 1aMar2000 - 289un-2000 ;- 29-56p-2000 . 4-Jan-2007 '~ 16-Mar-2001 . T1-Jun-2001

GENERAL

Electrical Conductivity uSlem 380 220 250 250 230 230 230 250 250 230 260 260 280 230 250

Oxidised Nitrogen mgil.

pH units 7.2 8 7.8 7.9 8.1 T8 7.7 6.3 8.9 5.8 5.9 7.2 72 7.7 7

TOS mgil. 200 130 130 140 160 130 140 150 170 150 150 170 220 150 160

MAJOR-IGNS

Calgium mg/L 16 7.8 8.2 10 8.9 74 B.g 9.7 86 7.2 8.3 8.9 B2 8.2 8.1

Magnesium mglt 4.9 2.8 34 33 3.5 37 43 4.8 4.3 37 4.8 4.7 47 4.3 4.5]

Nitrate as N mgil,

Nitrite 28 N mg/i

Sodium mg/L 42 26 28 29 a0 25 30 32 3R 29 30 32 31 38 28

Sulphate mgil 64 3% 39 40 55 47 45 59 56 61 50 &84 62 58 65

METALS

Arsenic mg/L <0.008 Q.01 0.017 0.008 0.006 0.006 0.014 0.006 0.008 «0.008 0.007 0.006 <0008 0,005 0.01

Cadmium mg/L <0,8005 <0,0005 <0.0005 <0002 <0.0002 <0.0002 <(.0002 <0.0002 <0,0002 <0.0002 «{.0002 <0.0602 <0.0002 <0.0002 <0.0002

Copper mgiL <0.05 <0.05 <0.05 <0.05 <005 <0.08 <0.05 <0.05 <0.05 <0,08 <0.056 <0.05 <0.05 <005 <0.05

ron mgil. Q.2 <0.05 <005 <0.05 8.1 0.16 <0.05 <0,0% 0.24 <(.05 0.1 <05 007 0.18 <0.05

Lead mafl «0.005 <0.002 <0.001 <0.001 <0.001 <0.002 <0.002 <0.002 0.003 <0.002 <0002 <0.002 <0.002 <0.002 <0.002

Manganese mail <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0,05 <0.05 <0.08 <0.05 0.25 .11 <005 <0.05 0.14

Mercury maiL

Molyodenum mgfl.

Nickel mgi «0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.85 <0.05 <0.05

Zinc mg/l <0.05 <0.05 <0.05 0.007 £.008 «<0.,005 0.006 0.01 0.012 <0005 0.01 0.006 <0.005 0.007 <0.005
. . i Release :
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Croydon Monitoring
Water Quality Results

Table Ad-10: Content Pit

Analyte. . - o[ Onits [T 5-Mar-1996 .. 30 Mar-1896 + 5-May-1986" 30 J0r-1596 - = 11AUg:1595 ~ 2-56p-1806 © 1 S0L0GL1906.. . 30Move1005 1/ 3 1-0C- 1006, . ST Mar-1987 ; . 24-JUn-1897 - . 4-OCt-1597 .. 1-Dee-1957

GENERAL

Electrical Conductivity uSlem 1700 1700 1800 1909

Oxidised Nitrogen mgiL 1.2 0,16 <0.05 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05

pH none 4.2 3 31 3.2 3.1 3.1 2.8 3 3.1 33 33 3.1 3.3

TOS mg/L 1200 1200 7320 1260 1300 1300 1400 1400 1300 1300 1300 1440 1400

MAJCOR-IONS

Calcium mgll 73 [53<3 7B 70 7z 7 81 73 80 64 75 72 83

Magnesium mg/l 387 41 425 42 42 44 46 41 42 40 42 42 46

Nitrate as N mg/L. 12 0.16 <0.05 <0,05 <{(.05 <0.05 <0.05 <005 <(.05

Nitrite as N mg/L <0.002 <0.002 <Q.002 <0.002 0.003 <0.005 <0.005 0.02 <0.002

Sadium g/l 140 150 160 170

Sulphate mg/L 870 850 1060 850 770 840 4960 960 1000 1800 810 £90 850

METALS

Arsenic mg/L 0.03 <02 0.05 0.1 0.08 0.05 <0.02 0.03 0.02 <0.01 012 0.08 0,23

Cadmium mg/L. 0.019 0,044 0.045 0.0275 0.025 0.025 0.026 0.03 0.024 0.018 0.017 0.028 0.022

Copper mgiL 0.86 0.83 0,78 .75 0.8 0.76 0.83 0.8 0.82 0.8 .55 0.52 0.59]

ron mg/L 2.04 1.83 4.82 6.6 4.1 4.4 4.3 4.2 3.8 4.3 63 5.8 38

Lead mg/L <01 <0,08 <0.05 <0.05 <0.05 <0.05 <0.085 <0.05 <0.005 Q.003 0.602 <(.002 <0.005

Manganese mo/l. 5 5.2 53 5.1 6.2 6.2 58 [ 52 5.1 5.5

Mergury mgil <0.0005 <0.0005 =0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Maotybdenum mgil <0,1 <01 <0.1 <0.% <01 =0.1 <Q.065 <0.06 <0.08

Nickel mofl 0.48 0.48 0.45 Q.46 0.5 0.45 0.54 0.59 0.56 0.38 0.46 .48 0.47|

Zinc mgil, 1.66 1.61 1.65 1.6 1.7 1.8 1.9 1.8 18 15 1.8 1.6 1.8

Anayle - oo Anits 4 5-Mart808 - - Jun-1598 1-?‘1-’852_--1998! [ Dec- 16980 1-Mar1 989+ 15 28-Jun=1999: 24:20-Sep=1909: & 1 -dan-2000. . - 1-Mar:2000.:..:.: 28-Jun-2000 -+ 29-5ep-2000 .. 1 4-Jan-2003 . 15-Mar2007 .1 14Jun-2001
GENERAL

Electrical Conductivity uSfem 1300 1400 1400 1400 1700 1300 1400 1448 1300 1300 1300 1300 1200 1200
Oxidised Nitragen my/L

pH none 3.3 3.z 33 3.4 3.3 3.4 3.4 33 3.3 3.5 35 3.4 37 3.6
TOS mgil 930 980 1000 1100 1800 1000 1000 1100 1060 1006 1000 1100 960 970
MAJOR-IONS

Calcium mgil 47 53 85 58 57 52 80 58 50 51 53 50 46 48
fagnesium mgil, 32 3z a5 36 34 36 37 36 34 34 35 34 31 32|
Nitrate as N mgil

Nitrite as N mg/L

Sodium mg/L 10 110 120 130 110 120 130 130 130 130 130 130 120 130
Sulphate mgil 540 570 570 560 840 £§10 570 600 360 530 €00 550 540 560
METALS

Arsenic mgik 0.015 0.013 0.039 0.047 0.019 0.086 0.024 4.029 0.011 0.058 0.031 0.012 0.022 0.038
Cadmium mg/l. 0.0085 0.611 .01 0.013 0.013 0.0087 .01 02.013 £.023 0.0088 0.0072 0.011 0.009 0.008%
Copper mgil 0.31 0.33 0.42 0,45 0.33 0.29 0.29 0.28 0.26 9.23 0.22 0.21 8.2 0.17]
lran mgfl. 1.8 1.9 1.4 1.2 0.8 1.5 1.6 1.3 1.1 12 1.2 0.78 1.2 0.7¢
Lead mail. <0.002 <0,001 <0.001 <0.001 <0.002 <0.002 <0002 <0002 <0002 <0.002 <0.002 <0.002 <0002 <0.002
Manganase mg/L 3.3 33 4.2 4.2 38 3.8 3.9 3.8 36 36 3.8 3.8 3.6 3.6
Mercury mg/L

Malybdenum mail

Nicket mgil. 0.27 Q.31 0,34 0.33 0.35 0.24 0.29 0.29 0.26 6.27 0.26 0.27 Q.27 0.25]
Zing mo/L. 0.92 Q.89 1.1 1.2 11 0.88 0.69 0.89 0.9 0.93 0.89 .88 0.85 0.78
HLA-Envirosciences Pty Limited Page 1 of 1 Release Content Pit.xis
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GCroydon Monitoring
Water GQuality Results

Table A4-11: Lady Isabella Pit

Analyte: - [ Unts [ 5-Mar-1096. 30Mar-1905 11 - May 1096 . S0-JUn-1505 " ToAUG-TSEE | B-CapTg0E T A0-Ocl- 199G - 30-Nov-1996 " G1-Dec-1908 + 31-MarT097 - 24-Jun'T997. - #-OCtASET - 1-Dec-1987 _{5-Mar- 596 . 1-Jun 1508,
GENERAL
Electrical Conductivity uSicm $20 1000 100 1100 730 750
pH units 4.3 3.4 3.4 3.5 3.3 3.4 3.z 3.3 3.4 a5 3.6 3.4 3.5 3.5 35
TDS mg/l. 930 830 240 30 9€0 840 1800 970 g10 850 820 900 860 540 560
MAJOR-IONS
Calcium mgiL 59 55 §7 61 62 69 T 57 60 43 52 50 55 29 33
tdagnesium mgiL 282 40.5 28 33 33 6 3§ 32 3t 25 27 26 29 18 18
Nitrate as N mg/l 0.57 .68 0.59 0.81 .41 029 0.33 0.35 0,34
Nitrite as N mgil «<(.002 <(0.002 0.c02 0.008 0.002 <0.005 <0.005 <0.02 <(.002
Oxidised Nitragen mafil 0.57 0.66 058 G.51 041 0.29 0.39 0.35 0.34
Sodium mgft 80 58 62 ¥4 38 41
Sulphate mgft 680 €60 670 550 490 480 860 600 520 580 450 420 530 280 270
METALS
Arsenic mall <0.02 <0.02 <0,02 «0.02 <0.02 <0.02 «<0.02 <0.02 <0.02 <0.01 <0.008 <0.005 <0.005 =<3.008 <0.505
Cadmium mg/l 0.155 0.185 0.365 0.19 0.15 0.08 322 a.21 0.0z Q.16 .18 015 017 0.091 0.11
Capper ma/l. 1.38 1.38 1.45 1.53 1.58 1.8 1.7 15 14 1 1.1 1 1.2 0.7 Q.77
Iron mgil 0.76 .62 0.32 231 0.3 0.23 .92 0.81 1.3 Q.46 0.32 0.48 03 .29 0947
Lead mg/l <01 <0.05 <0,05 <0.05 =<0.05 <0.05 <0008 <0.05 <0.005 0.005 0.005 0.004 0.004 0.002 0.002]
Manganese mg/L 5.5 6.4 5.6 71 6.7 6.1 5.5 4.2 4.5 4.5 4.8 2.4 2.8
Mercury mgiL <0,0005 <0.0005 =0.0006 <0.0005 <0,0005 <0.0005 <0.0008 <5.0005 <0,0005
Malybdenum mg/L <0.1 <0.1 <0.1 <01 <0.1 <0.1 <0.05 <0.05 <0.05
Nickel mgiL 0.6 0.59 057 Q.84 0.6 0.64 0.74 073 0.67 0.43 0.53 0.53 057 0.28 0.34
Zinc mgil 4.5 48 489 4.7 4,85 59 6.9 8.6 4.8 35 3.8 3.8 4.4 2.3 2.6

'_21‘-892-‘1995 i5501-Decs1898 00 i Mari98g 20»822-1999 it 1 geMar2000 1 28-Jun=2000 2 "52‘5-332-2000-‘.‘: e An-200% o 15 Mark200 T - 1 T=dun-2001
Electrical Conductivity uSiem 810 780 790 800 850 890 830 830 8§90 890 650 840
pH units 3.5 a7 35 35 3.5 35 34 3.6 3.6 3.5 3.8 3.8
DS mg/l 570 6e0 610 660 690 710 680 :1:10) 740 740 660 680
MAJOR-IONS
Calcium mgfl., 38 36 38 41 44 45 40 40 43 42 a8 41
Magnesium mo/L. 20 21 18 22 23 24 22 29 24 23 20 22
Mitrate as N mall.
Nitrite as N ma/L
Oxidised Nitragen mg/l
Sadium mg/L 42 47 44 48 52 5z 48 43 52 56 49 50
Sufphate g/l 310 360 330 330 340 370 330 360 380 380 330 360
METALS
Arsenle mg/l 0.005 0.008 0,005 <0.008 <0.008 0.013 <{,805 0,008 0.008 0,008 <0.005 0.008
Cadmium mg/L 0.084 0.11 [ Q.011 0,11 on 0.12 0.1 012 441 a1 0.1
Copper mg/L 0,81 0.97 0.85 0.85 1 0.98 0.2 0.92 0.95 0.5 0.88 .89
iron mgiL 0.1 0.18 R 032 .52 c.11 9.06 0.24 ot 21 0.23 0.15]
Lead mgiL 0.003 0.002 0.004 0.003 0.003 0.003 2.603 2.003 0,003 0.003 0.003 0.004
Manganese mgil. a2z 3.2 29 a3 3.5 3.5 32 3.3 3.7 38 33 34
hMercury mofl,
Molybdenum mgil
Nickel mo/l 0.37 0.41 041 0.45 (.44 044 0.4 042 0.43 0.44 0.44 Q.45
Zing mg/l 341 34 31 3.2 38 24 32 i3 33 3.3 34 31

Release
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Croydon Monitoring
Water Quality Resuits

Table A4-12; Bore GEMB1

Analyte: nis il linnh |5 1sMar 1996 3 1-May- 189652 234565 1996 11 24080189741 31 -Mar 19970244 UN<1997 7 4041897 1 5-Dees 1997 7o 7-un-1998
GENERAL
Electrical Condustivity uS/em BOS 1045 800 760 810 770 810 860 790
pH units 78 74 8.6 8.5 8.9 6.6 6.6 8.7 6.4
RS mg/l 570 560 §60 580 540 570 630 580 580
MAJOR-IONS
Calcium mg/L 11 14 14 14 13
Chloride mg/L 33 48 53 46 37 37 36 35 37
Magnesium mg/L 85 B.5 8.4 85 8.8 9.8 97 85 9.6
Nitrite as N mg/L 0.012 0.081 0.006 .59
Sodium mait. 130 119 i o 120 120 120 120 120 C 410
Sulphate mg/l. 200 180 240 220 200 190 240 220 220
METALS
Arsenic mg/L <0.02 0.03 <0.02 <002 <0.01 <0.005 D.0z25 0.022 0.024
Cadmium mgi 0.0008 0.0013 0.0009 <(0.0005 <0.0005 <0.0005 0.0051 <0,0005 0.0041
Copper mg/L <0.05 0.08 <0.05 A 08 <0.05 <0.05 <0,05 <0.05 <0.05
Iron mgiL 1.96 0.86 11 3¢ 1.6 2.5 34 28 3.5
Lead mg/L 09 <0085 T4 0.13 0.018 0.051 0.21 0.008 018
Mangansse mgrk 170 P - 1Bl 18
Mercury mgiL 0.0008 <0.0005 <0.0005 <0.0005
Zinc mg/t. 0.18 5.05 0.24 0.09 <0.05 <0.05 0.08 <0.05 <0.05
Analyte s st [ Unikg C1H2BRlens1999:
GENERAL
Elactrical Conductivity uSlem 760 700 710 710 720 690 700
pH units 6.6 6.8 66 6.3 6.3 6.6 6.6
08 mgiL 580 590 580 590 580 590 580
MAJOR-IONS
Calcium mg/l 13 12 1 1 10 9.8 10
Chioride mg/L 37 35 34 34 35 35 39
Magnesiurn mgfL 7.8 8 8.4 7.7 72 72 6.6
Nitrite 25 N mgfl
Sodium mg/L 110 120 110 120 110 110 120
Sulphate mgfL 230 260 230 210 240 250 190
METALS
Arsenic mgil 0.013 0.007 0.005 <0.005 0.019 <0.01 0.008
Cadmium mg/L 0.005 0.0091 0.0023 0.0042 0.0038
Copper mg/L <0,05 <0.05 <0.05 <0.05 <0.05
lron mg/L 0.16 0.14 0.63 35 1.2
Lead mg/L 0.008 0.008 0.006 0.05 012
Manganese mg/L B B LR EEEe ST 1.4
Mercury mg/L
Zine mg/l 0.042 0.045 0.012 0.011 0.031 0.012 0.018

Values shaded [ | are above but less than twice the complation criterion

Values shaded are more than twice the comptetion criterion

Release
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Croydon Monitoring
Water Quality Results

Table A4-13: Bore GEMB2

Anaiyte:... snts o voaMar-1896: i7=Jun-1998
GENERAL
Elecirical Conductivity usSiem 1620 2220 2000 1800 2100 2100 2400 2700 2400
pH units 8.3 7.5 7.3 7.2 7.2 7.8 6.9 6.9 7
TDS mgil 1400 1400 1400 1500 1400 1500 1700 1800 1700
MAJOR-IONS
Caleium mgil 63 B4 71 73 72
Chicride mg/il 200 200 220 210 200 210 240 250 240
Magnesium mgail. 18.2 138 17 18 19 18 19 20 20
Nitrite as N mag/l. 0.003 <0.002 <0.002 0.27
Sodium mg/L 370 370 370 350 370 380 440 470 420
Sulphate mg/L 730 680 840 660 800 600 680 870 680
METALS
Arsenic mafl <0.02 <0.02 <0.02 <0.02 <001 <0,005 <(.005 <0.005 <0.005)
Cadmium moit <0.0005 0.0082 0.0012 0.0005 <0.0005 0.0013 <(.0005 <0.0005 <(.0005
Caopper mg/L <0.05 =0.05 <0.05 <0.05 <0,05 <{.05 <0.08 <0.05 <0.05
lren mg/L 1.53 0.06 C.19 0.53 0.2 0.18 2.8 0.82 0.16
Lead mg/L 0.3 <0.05 <(.05 0.022 0.014 0.01 D022 0.003 <0.001
Manganese mg/l. 0.07 <0.05 1.3 1 0.69
Mercury mgil <{.0005 <{.0008 <0005 <0.0005
Zinc mg/L 0.11 <0.05 .07 <0.05 <0.05 <0.05 0.07 0.07 0.7
Analyta ] UNAS. 215601008 17 BaDec1988 1 1 =ADI1099 i 2Bdun-1099: 1 20-56p-1999 1+ - Ae)an-a000 1, JMar-2000: = 28:J0r-2000 1 :29-56p-2000 11 :7-Jan=20017:11Jun=2001
GENERAL
Electrical Conductivity uSfcm 4000 2300 2400 2360 2400 2400 2300 2200 2300 2400 2400
pH units 7.2 7.2 6.8 7 6.8 7 6.8 7.2 7.2 7.5 7.4
TDS mg/L 1700 1700 1700 1700 1700 1700 1700 1700 1700 1900 1700
MAJOR-IONS
Calcium mg/L 73 69 74 71 74 72 72 72 68 68 69
Chiloride mg/L 250 256 240 250 250 250 250 250 240 250 250
Magnesium mg/L 21 18 20 21 21 2 20 20 20 18 20
Nitrite as N mgiL
Sodium mgi. 410 430 410 430 480 4350 450 450 440 440 450
Suiphate met 870 780 680 720 690 880 580 820 720 730 740
METALS
Arsenic mg/l <0.008 <0.005 <0.005 «0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005
Cadmium mg/L 0.0002 <0.0002 <(0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Copper mgil <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <008 <0.95 <0.05
Iron mg/L c.0g <0.05 0.1 <0.05 0.13 <C.05 <0.05 0.1 <0.05 <0.05 <0.05
Lead my/l 0.002 <0.001 <0,002 <0.002 <C.002 0.004 <0.002 <(,002 <0.002 <0.002 <0.002
Manganese mg/L 0.58 0.38 0.37 043757 Tk i 1.3 1.2 1.1 1.2 1
Mercury mg/l
Zing mg/L 0.28 0.085 0.078 012 0.019 c.018 0.007 0.047 0.01 0.025 0.011

Valuesshaded [ ] are above but less than twice the campletion criterian

Values shaded are more than twice the completion criterion

Release
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Croydon Menitoring Tahle Ad4-14: Bore GBVIB3
Water Quality Results

Analyte’ i b Unitss 1 Mar-1996 47Mar198 - 1 7-9un 1908 |
GENERAL
Electrical Conductivity uSfcm &8 78 70 a8 88 8g 150 180 38 150
pH units 63 8.8 53 5.6 B 8.2 6 . 63 57 55
TOS mg/L 77 4 76 230 250 180 880 7 1600 69 79
MAJOR-IONS
Calcium mg/L 28 1.2 6.4 3.1 <0.5 1.1
Chioride mygfl 11 11 16 14 12 12 17 13 8 10
Magnesium mg/L <0.5 <05 <0.5 14 1.5 0.6 2.5 2,7 <0.5 1.2
Nitrite as N mg/L 0.003 0.003 0.002 0.033
Sodium mg/L 12.8 11.3 10 15 14 14 22 20 5.5 83
Sulphate mg/L <5 <5 <5 <5 27 12 23 13 3 2
METALS
Arsenic ma/L <0.02 <0.02 <0.02 <0.02 <01 <0.008 0.016 0.808 <0.005 <0.005
Cadmium mag/L <(,0005 0.0018 <0.0005 4.4008 <0.0005 <0.0005 0.0011 &.0007 <3.0005 <Q.0005
Copper ma/fl <0.05 <0.05 <0.05 =<0.05 <005 <0.05 <0.05 <0.05 <005 <05
Iren mg/L T | 0.3 2.4 5.8 3.3 2.4 3.8 1.5 1.7 1.2
Lead mg/l 0.1 (.05 <0.056 0.07 0.041 0.029 0.043 0.018 0.014 0.018
Manganese mg/L <0.05 <G.os 0.28 0.15 <0.05 <Q.05
Mercury mgiL <(.0005 <0.0005 <0.0005 <0.0005
Zinc mg/t <0.05 <0.06 <0.05 0.15 <0.08 <(.05 0.11 011 <0.05 015
Aratyte o0 s L Anite s #21-Sep-1998 - o6-Dep 1998 L AP 1990 1i28-Jun-1999 5‘20-1596;5'-2‘!999, 1=0anr200075:0 EMar- 20005 28-Jun-2000 5 29:5ep-2000 % 0 7-dan-2001 2 A5:Mar-20017:: 11 4-dun-2001:
GENERAL
Electrical Conductivity uS/em 71 83 68 71 g2 120 8z 66 85 83 72 68
pH units 5.8 5.9 5.2 5.7 5.7 5.8 5.8 5.8 5.8 6.4 59 57
TBS mg/t 110 220 150 160 180 250 180 150 170 220 140 160
MAJOR-IONS
Calcium mg/b 0.21 Q.45 <0.05 0.9 1.4 2 ¢.8 0.6 <0.5 1 0.7 <0.5
Chloride mg/t 12 16 12 14 15 19 16 13 12 15 14 13
Magnesium mag/l 0.25 .83 <0.05 0.9 08 1.2 <0.5 0.6 <0.5 0.6 0.5 <0.5
Nitrite as N mg/l
Sodium my/L 12 18 " 12 14 18 13 10 11 13 14 11
Sulphate mg/L 4 i1 4 6 13 13 16 13 16 11 8
METALS
Arsenic mgit 0.018 t.022 0.016 0.013 0.018 .01 0.006 <0.01 0.008 2.008 0.01 0.012
Cadmium mg/l <0.0002 <0.0002 <0.0002 <0.0002 <0,0002 <0.0002 <0.6002 <0.0002 <0.0002 <0.0002 <(.0002 <0.0002
Copper mgiL <0,05 <0.05 <0.05 <0.05 <305 <0.05 <0.05 <0.05 <0.05 <305 <0.05 <0.05
lron mg/L 1.4 1.9 1.5 2.2 3.1 3 2 2.3 2.1 2.2 3 1.6
tead mg/l 0.017 0.012 0.037 g.012 3.008 4.013 0.013 0.414 0.006 0.014 0.008 C.006
Manganese mg/L <0.05 0.08 <0.05 <0.05 <0.05 Q.18 0.05 0.05 0.05 014 0.02 <0.05
Mercury mgil
Zing mgfi. 0,12 0.43 0.18 0.11 0.1 4.044 0.071 0.13 .11 Q11 0.094 0.048

Values shaded ::::i are above but less than twice the completion criterion

Values shaded are more than twice the completion critericn

Release
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Croydon Monitoring
Water Quality Results

Table A4-15;: Bore GEMB4

HLA-Enviresciences

19-181

1of1

File D

Analyte: oo ot US| vii-Mar- 1988 May-19965:723-8ep-1888 . 1 2-Jan<189 B 1:Mar-1897: 1 2450uns 1907 4 0ok 1997 0 5-Dec-1997. 04 T:Mar1998 < 7-Jun-1998

GENERAL

Elestricat Canductivity uSfem 185 251 230 220 240 240 270 280 260 520

pH units 7.1 5.8 5.4 55 5.8 1 5.7 5.9 8 5.6

TDS mg/lL 2410 200 220 250 240 210 280 310 230 230

MAJOR-IONS

Calciim mgil 2.3 2 32 1.8 2.2 2

Chlaride maft. 39 37 41 50 43 46 39 40 43 44

Magnesium mg/L 1 1 1.3 1.8 1.5 1.1 1.8 1.8 1.6 2.2

Nitrite as N mgiL 0.002 <0.002 <0002 0.0114

Sodium mg/L 333 23 33 a5 34 33 38 35 38 38

Sulphate mg/L 32 23 27 29 34 26 35 33 29 31

IMETALS

Arsenic mgrL 0.02 .02 <0.02 «0.02 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005

Cadmium mg/L 0.0005 0.0042 0.0007 <(.0005 G.0005 0.0005 <(0.0005 <0.0005 <0.0005 <0.0005

Copper mg/L <0.05 <0.05 <0.08 <0.05 <(.05 <0.05 <(.05 <0.05 <005 <0.05

fron mgit 215 (.05 0.52 1.1 ¢.22 b3t 072 0.1 <0.05 <{(.05

Lead mgiL 0.3 <005 G.05 0.045 0.028 0.029 0.031 0.005 0.002 <0.001

Manganese mg/L <0.05 <0.05 <{.06 <0.05 <0.05 <0.05

Meroury mg/L <(.0005 <0.0005 <0.0005 <0,0005

Zinc mg/L 0.06 0.06 0.09 0.08 <0.05 <0.05 0.09 0.32 0.05 0.1

Analyte. o o AS [ RS ep-1988 2 6-Dec: 19981 A:A0r1999 0 28-Juri1 999; s Fedan-2000 ;s Mar-2000: 17 28-Jun-2000: 11 29:8ep-2000 »1:7-dan: 2001w 8-Mar-200 - 1 1-Jun-2001- |
GENERAL :

Elecirical Conductivity uSicm 290 270 280 280 290 230 280 280 280 280 0 290
pH units 5.8 59 5.6 6 E8 5.9 6.2 5.9 5.9 8 6.4 8.1
TDS mg/L 120 250 240 240 250 250 240 250 250 340 230 240
MAJOR-IONS

Calelum mg/L 1.8 1.7 21 2.3 28 2.5 15 2.4 1.2 2.3 21 1.4
Chioride mg/l. 45 44 44 46 47 47 46 47 47 45 45 47
Magnesium mg/L 1.7 1.8 1.9 24 23 2 1.7 2.2 1.9 2 2 1.7
Nitrite as N mg/l

Sodium mg/L 38 40 39 40 42 42 42 39 41 41 42 41
Sulphate mg/l 33 42 34 a7 37 35 43 39 43 38 35 38
IMETALS

Arsenic mg/L <0.008 <0.005 <0.005 <(.008 <0.005 <0.005 <0.005 <0005 <0.005 <0.005 0.007 <0.005
Cadmium mgil. <(0,0002 <0.0002 <0.0002 <0.0002 <0.0002 <{.0002 <0.0002 <0.0002 0.0003 <0.0002 <0.0002 <0.0002
Copper mg/L <005 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
fran mg/l =0.05 0.05 =(.05 <0.05 <0.08 <0.05 <0.05 <0.05 <0.05 <0.05 6.6 <0.05!
Lead mg/L <0.001 <0.001 0.005 <0.002 <0.002 =0.002 <0.002 <0,002 <{(.002 <0.002 0.008 <0.002
Manganese magiL. <0.05 <005 <0.05 <0.05 <005 <0.05 <(.05 <005 <0.05 <0.05 <(.05 <Q.05
Mercury mail.

Zine mg/L 0.63 0.18 0.48 0.12 0.1 04 0.076 0.25 0.12 0.18 0.079 0.05

Values shaded ﬁj are above but less than twice the compiletion criterion
Values shaded are mere than twice the completion criterion
Release
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Croydon Monitoring
Water Quality Results

Table A4-16: Bore GBMES

ANANIE. .ot | oo S o i1-Mar-1996. - 3 1-May=1996 - 23<8ep=1896 1 2~Jan=1997 5 33-Mar 1897 4-0un=1887.0: 400199750 1 5-Dec-1997 151 T=Mar-1998 5.7 :Jun-1998
GENERAL
Electrical Conductivity uSiem 78 88 75 g2 I 73 BB 84 7 130
pH units 7.8 5.8 5.2 53 59 5.8 57 5.8 6.4 55
TDS mgiL 120 0 80 82 74 B8 110 o8 a3 94
MAJOR-IONS
Calcium mgil 1 0.7 1.8 <0.5 0.8 <05
Chioride mg/t 11 18 23 21 14 18 14 15 18 16
Magnesium mg/l. <0.5 07 <0.5 <(.5 <0.5 <05 <0.5 <05 <0.5 11
Nitrite as N mg/L 0.002 0.002 <0.002 0.005
Sodium mg/L 14 1.4 12 10 11 11 11 9.6 12 11
Sulphate mg/L 5 <5 <5 <5 <5 <5 <5 <5 <2 2
METALS
Arsenic mg/l. C.03 0.0z <(.02 <0.02 <0.01 <0005 <0.005 <0.005 <0.008 <0.005
Cadmium mg/lL <(.0005 0.0028 0.0008 <0.000S C.0006 <{.0005 0.000g <0.0005 <0.0005 <(0.0005
Copper mgil. <0.05 <0.05 <0,05 <0.05 <0.05 <0.08 <0.05 <0.05 <0.05 <0.05
{ron mgiL 0.65 <0.05 0.19 0.32 <(.05 0.1 0.44 0.18 <0.05 <0.05
Lead mg/L 0.1 <0.05 <0.05 0.002 .01 0.008 0.1 0.003 0.002 <0.001
Manganese mg/l <(.05 <0.05 <0.05 =<0.05 <0.05 =(0.05
Mercury mg/l. 0.0005 <0.0005 <0.0005 <0.0003
Zine ma/L. <0.05 <0.05 <0,05 0.07 <0.05 <0.05 0.29 0.13 241 0.1
Analyte: e oo Units.; || 21-Sep1008 " B-Dec-1098 -« 1-Apr-1899. - 20-JUn-1900 ;. 20-56p-1008. = 1-Jan<2000 1 1-Mar-2000 - ; 2B:dun-2000-+-29:8ep-2000 -7 - 7~Jan-2001 - 15-Mar-2001 2. 11-Jun-2007 :
GENERAL
Electrical Conductivity udfem 80 74 77 77 8 78 78 80 79 80 80 T8
pH units 5.6 57 5.4 3.7 5.6 5.6 8.1 5.8 57 5.8 6 &
TDS mg/L 80 100 88 110 87 96 96 96 95 140 120 94
MAJOR-IONS
Calgium mgiL 0.2 0.08 <0.06 <0.5 1 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chiorlde mgil 15 15 15 16 16 18 18 16 15 18 15 16
Magnesium mg/L 0.2 0.29 <Q.05 o7 0.7 <0.5 <0.5 0.8 <0.5 <0.5 <(.5 <15
Nitrite as N mg/L
Sodium mo/L 8.8 11 11 11 12 12 12 11 11 11 13 10
Sulphate mgfl <2 4 2 4 <2 3 3 <2 B 4 3 2
METALS
Arsenic mg/L <0.005 <0.005 0.006 <0005 <0.005 0,005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cadmium mg/l <0.0002 <0.0002 <0.0002 <0.0002 =0.0002 =0.0002 <(.0002 <0.0002 <0.0002 <0.0002 <(.0002 <0002
Copper maf. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03
Iron mgit <0.05 <0.08 <0.05 <0.05 0.1 <005 <,05 <0.05 <0.05 <0.05 <0.05 <0.05
Lead mgh. <0.001 <0.001 0.008 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 =0.002 0.004 <0.002
Manganese mgil <0.05 <0.05 <0.05 <0.08 <0.05 <(0.05 <(.05 <0.05 <0.05 <0.05 <0.05 <0.05
Mercury mg/t-
Zinc mgft. 2041 Q.11 0.067 0.046 0.061 0.019 0.047 0.11 0.07 0.087 0,075 0.07

Values shaded m are above but less than twice the completion criterion

Values shaced are more than twice the completion ¢riterion

Release
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Croydon Monitoring
Water Quatlity Resulls

Table A4-17: Bore GEMEG

Analyte: " L Units - 1MaT1996 7 13 1-May-1088 /23.86h-1998 ¢ DUAN097 1o - 3T Mar1997. 124731997 4:Qct1e07: 1 5:Dec: 1997 - AT Mar1998 1 Tun-1828
GENERAL
Electrical Conductivity uSfem 75 102 90 80 g0 85 84 79 &9 120
pH units 6.6 5.8 52 53 5.7 58 5.4 5.5 6.1 57
DS mg/l 110 120 110 120 100 110 120 87 21 100
MAJOR-IGNS
Calcium mgil 1.1 1.1 1.4 <0.5 <0.5 <3.5
Chioride my/L 12 12 19 18 14 14 13 13 13 14
Magnesium mg/L <0.§ 0.7 <Q.5 <Q.5 <0.5 <(.8 <Q.8 <0.5 <0.5 0.8
Nitrite as N mg/L ¢.002 <0.002 <0.002 0.008
Sodium mg/L 13.5 12.5 14 12 12 i2 11 10 1 12
Suiphate mg/L <5 <5 <5 <5 <5 <5 <8 <5 <2 2
METALS
Arsenic mg/L <0.02 0.02 <0.02 <0.02 <0.01 <0008 <0.005 «<0.005 <0.005 <0.005
Cadmium mgfl <0,0005 777 000,042 0.0008 <0.0005 0.0013 0.0026 <0.0005 <0.0005 <0,0005 <0.0005
Copper mg/iL <0.05 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05 <0.05 <0,05 <0.05
lrom mg/L 0.1 <0.08 0.2 0.42 <008 0.18 g.18 0.16 <005 «C.05
Lead mo/l <0.1 <008 <0.05 0.011 0.016 0.534 0.049 0.003 <0.002 <0001
Manganese mg/l <0.05 <0.05 <005 <0.05 <0.05 <005
Mercury mg/t. <0.0005 <0.0005 <(.0005 <0,0005
Zing mg/t. <0.05 0.05 0.08 <005 <0.05 <0.05 <0.05 <0.05 <0.85 0.37
Analyte::ss sl Units ] 24:88p-1898 005 6:Dee: 1998 -Apr-1999: 2128 )4n=1999. 4 - 20-58p5-1999: Mar-2000: 1 28-)un-20007 1 :29:5ep-2000 = 7-dan-2001 i 15-Mar-2001 ~ 1 1-un-2001 4
GENERAL —— A T
Electrical Conductivity usfem 80 78 79 76 8z 100 440 150 0 92 0 85
pH units 5.8 58 5.5 57 5.8 5.8 6§ 6.1 5.9 3 5.2 6
TDS mg/l 80 10 100 110 110 120 140 150 110 170 110 110
MAJOR-IONS
Calcium mgiL 0.26 0.1 <0.05 <0.5 1 1.2 0.9 2.7 <0.5 <¢.5 <0.% 0.9
Chioride mg/L 14 12 12 13 11 14 21 22 12 12 11 11
Magnesium mg/l 0.21 o3 <0.05 0.7 0.7 0.7 0.6 1.3 <0.5 <0.5 <0.5 <0.5
Nitrite as N mg/L.
Sodium mg/l 11 12 i2 12 14 18 22 22 14 13 16 13
Sulphate mgil 3 6 3 4 2 8 20 19 S 7 5 3
METALS
Arsenic mgil. <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <Q,005 0.005 0.005 0.005 0.008
Cadmium mgil <(0.0002 <0.0002 <0.0002 <0.0002 <0,0002 <0.0002 <(.0002 <0.0002 =(.G002 «(.0002 <0,0002 <3.0002
Copper mgil <0,08 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <(.08 <0.05 <C.08 <0.05 <(,05
Iron mgiL <008 <.08 <0.08 <0.05 <0.08 <0.05 <0.05 <0.08 <005 <0.05 <0.05 <{.08
Lead mail <0.001 <0.001 0.003 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Manganese mg/l <0.05 <0.05 <006 <0.05 <0.05 <0.05 <605 <0,05 <0.05 <0.05 <0.65 <0.05
Mercury magft.
Zinc mg/t 0.2 0.081 0.081 0.024 0.045 0.023 0.051 0.26 0.08 0.055 0.091 0.02¢

Values shaded [::::I are above but less than twice the completion critsrion

Values shaded are more than twice the compietion criterion
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Croydon Monitoring Table A4-18: Bore BH1
Water Quality Results

Analyte oo Uns [ 1-Mar-1998 3 1-May=1298.:23:8ep-1896: :2:0a6:1997.:31-Mar-180 7 24=Jun=1997,/4:0ck1 997 5:Dec-1997: 18-Mar-1998 7:J)un<1998 :21-:5ep-1998 :6:Dec 1998 - 1-Apr-1989 ' 28-Jun-1599
GENERAL
Electrical Conductivity uS/cm 985 1195 1100 1000 11C0 1100 1300 1500 1300 1300 1300 1200 1300 1200
pH none 7.9 7.2 7 7 7.4 7.5 6.8 8.8 7.5 6.9 7.2 7.2 6.9 7.4
TOS mg/L 910 840 850 840 870 630 1000 1100 1060 970 960 1000 1000 280
MAJOR-IONS
Chioride mg/h 18 12 31 21
Magnesium mg/L 20 17.7 20 22
Nitrite as N mgiL 0.004 0.002 <0.002 .52
Sodium mg/L 140 88 130 120
Sulphate mg/L 520 430 350 370 410 310 440 480 430 430 420 470 430 450
METALS
Arsenic mg/l. 0.08 0.04 <0.02 <0.02
Cadmium mg/L <0.0005 0.0008 <0.0005 <0.0005
Copper my/L <0.05 <0.05 <0.05 =<0.05
Iron mg/L 1.08 <0.05 0.6 0.32 0.16 <0.05 2 3.2 0.4 <0.05 0.14 0.12 0.13 0.19
Lead mg/L <0.1 <0.05 0.08 0.065
Mercury mg/L <0.0005 <0.0008 <0.0008 <0.0005
Zinc mg/L 0.1 <0.05 0.05 0.07
Analyte ;oo UNIES || 20-56pe] 809, 141an2000 . F-Mar-2000--28-Jun-2000. 29-58p-2G00  7-Jan-2001 - A5Mar-200 1= T1=Jun-2001
GENERAL
Electrical Conductivity uSfom 1200 1300 1300 130C 1300 1400 1300 1300
pH nong 6.9 7.2 T4 7.2 7.3 7.5 7.8 7.4
DS mgil 970 1000 1100 1100 4100 1100 1100 1000
MAJOR-IONS
Chleride mgiL
Magnesium mg/L
Mitrite as N mg/L
Sodium mg/L
Sulphate mgiL 430 440 460 470 470 450 450 480
METALS
Arsenic mg/l.
Cadmium magfl
Copper mart
lron ma/l. 0.11 0.07 <0.05 0.13 <0.05 <0.05 2 0.08
Lead mg/L
Mercury mat
Zinc mg/iL.
Release
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Croydon Monitoring Table A4-19: Bore BH2
Water Quality Data

Analyte:: A A-Mar-1996 . 31:-May~1996  23-Sep-1956  doJanc1097, 31-Mar-1997  24-Jun-1997 -Uct-1997 | 5-006:1987 1B:Mar-1998 7-Jun-1998
GENERAL
Electrical Conductivity  uSfem 797 1082 950 200 1300 970 1200 1200 1300 1300
pH none 4.2 3.3 3.1 3.3 3.4 35 34 3.4 3.3 3.3
TDS mgit 720 680 700 680 1000 720 880 880 1000 230
MAJOR-IONS
Chicride mgft 19 18 35 21
Magnesium mg/L 12.3 13.8 13 13
Nitrite as N mg/l. 0.003 <0.002 0.002 1.1
Sodium mgiL 110 28 120 93
Sulphate mgil 520 460 370 420 B50 370 480 480 570 550
METALS
Arsenic mg/l. 0.07 <0.02 0.03 0.12
Cadmium mg/l <0.0005 0.0028 <0.0005 <0.0005
Coppar mg/L. <0.05 <0.05 <0.05 <0.C5
Iron mg/l 12 0.95 17 27 238 1 11 0.54 1.3 1.3
Lead mg/L 0.4 0.08 <0.05 0.022
Mercury mg/l. <0.0005 <0.0005 <0.0005 <0.0005
Zing mg/L 0.34 0.37 0.23 0.27
Analyte ;i o Mnits i 21-5ep-1988: 8:Dec1998: 1 1:AprA 999 1 28+Jun:1999: 20:Sep=1999 +1Jan-2000 : 1-iar-2000 : 28-Jur-2000- 28-8ep-2000 : 7-Jan-2001:15-Mar-200 11 1-Jun-2001
GENERAL
Eiectrical Conductivity  uS/om 1100 1100 1200 1200 1000 920 1100 980 1100 1000 1200 1200
pH none 33 38 3.5 35 3.7 3.8 35 38 3.6 3.5 3.7 3.5
TDS mg/L 810 880 210 1000 830 730 820 800 870 820 1000 930
{MAJOR-IONS
Chioride mg/L
Magnesiurm my/L
Nitrite as N mg/L
Sodium mg/L
Sulphate mg/L 430 500 620 540 440 380 480 440 490 400 540 520
METALS
Arsenic mg/L
Cadmium mg/L.
Copper mg/L
lron mg/L 0.5 6.9 6.5 0.19 12 11 0.73 8.8 33 8.8 0.47 0.3
Lead mg/L
Mercury mgll
Zinc mg/L
Release
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Croydon Monitoring Table A4-20: Bore BH3
Water Quality Results

Analyte .. :31:May-1996 :23-Sep-1996. 2-Jan-1997 : 3 1:Mar-1897, 24-JUn:1997. 4:0Ck-1097+:5-Dec+1997: . 1 8-Mar-1998; 7-Jun-1998 27-Sep-1998:6-Dec:1996 1-Apr-1999 /2B-Jun<1989
GENERAL
Electrical Conductivity uS/cm 928 3000 170 210 300 730 B20 1100 960 1200 1400 270 310
pH none 7.2 6.8 5.6 6.1 6.4 6.6 71 59 [ 6.5 6.9 58 6.4
TDS malt 570 2100 240 160 220 470 510 830 630 830 1000 230 260
MAJOR-IONS
Chiaride ma/L 62 310 18
Magnesium . mgi. 2.8 18 1.4
Mitrite as N g/l 0.008 <0,005 0.024
Sodium mart 169 820 31
Sulphate mg/t. 260 990 54 66 79 180 210 310 260 330 420 84 95
METALS
Arsenic /L 0.03 0.03 <0.02
Cadmium mgit 0.0009 <0.0005 <0.0005
Copper mgil <{.05 <0.05 <0.05
iron mg/L 1.75 0.3 0.82 0.36 0.38 0.54 0.5 <0.05 <0.08 <005 <0.05 0.18 0.44
Lead mg/t <0.05 <0.05 0.072
Mercury mgil <0.0005 <0.0005 =(.0005
Zinc mag/L <0.05 <0.05 0.08
Anatyte. .. i [ IS § 20-8ep-1999 +:1-Jan-2000 ::1:Mar-2000::28-Jun-2000::29-8ep-2000 F=ian:a003: 1 5-Mar-200 1 1 1:uns2001
GENERAL
Electrical Conductivity uS/em 800 180 130 230 380 10 120 270
pH none 6.9 5.5 5.8 6.2 6.9 5.9 8.3 6.7]
TDS mg/t 500 150 130 250 270 160 1860 320
MAJOR-IONS
Chioride mgft
Magnesium mgit
Nitrite as N Mgt
Sadium mgil.
Sulphate gl 210 47 47 76 100 220 B3 73
METALS
Arsenic mg/L
Cadmium mg/l.
Copper mg/L
lron mg/l. 0.13 0.16 <0.05 0.47 0.18 0.54 0.22 0.86
Lead mg/L
Mercury mg/L
Zinc mg/l.
Release
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Croydon Monitoring
Water Quality Data

Table Ad-21: Bore BH7Y

Analyte = ] Units39-May-1996; 23:56p-1996 | 2-Jan<1997. i31-Mar-1907 . 24-Jur-1997: 4-OCt-1997. 15 -D6c-1997 . 16-Mar-1998 :7-dun= 008, 21-Sep-1998:6-Dec-1908::1-Apr=1999 . 28-Jun-1999
GENERAL
Electrical Conductivity uS/cm 6530 8000 6100 7460 6700 7100 7600 6600 7100 7560 7600 7500 7300
pH units 8.3 8.2 5 6.1 8.3 6.3 6.6 74 6.9 6,7 6.5 6.4 6.6
TCS mgiL 4500 4600 &00¢ 5400 4900 5600 5200 5000 5100 11000 12000 5700 5600
MAJOR-IONS
Chlecride mg/t 1200 1300 1400
Magnesium mgit 132 120 160
Mitrite as N ma/t. <0,002 <0.002 0.086
Sodium mg/L 200 880 1100
Sulphate rmg/L 2000 350 1400 2300 1600 2000 1900 1700 1900 1800 2300 2000 1900
METALS
Arsenic mg/L 0.1 <0.1 <0.02
Cadmium mg/L 0.0016 <0.003 0.0014
Copper mg/L <0.05 <0.05 <0.C5
Iran mgiL <0.05 0.52 0.82 <0.056 <0.05 0.24 0.07 <0.05 <0.05 <0.05 <0.05 <0.06 <0.05
Lead mg/L <0.05 <0.05 0.056
Mercury mg/l <0.0005 <0.0005 <0.0005
Zine mg/L 0.07 <0.05 018
Analyte 72, [URtE [ 20-Sep-1999;  1-dan-2000. | 1:-Mar-2000 28:0un=2000" 29-Sep-200027-dan-2001: 15-Mar-200 1, 1-Jun-2001.
GENERAL
Electrical Conductivity  uS/em 7500 7500 7800 7600 8000 8000 7900 8300
pH units 6.6 6.4 6.4 6.6 6.6 6.8 7 8.7
08 mg/L 5700 5800 6000 8100 8400 8600 6200 6400
MAJOR-IONS
Chlaride mg/L
Magresium mgiL
Nitrite as N mg/L
Sodium mg/l
Suiphate mg/L 2000 780 2000 2300 2300 2200 2200 2300
METALS
Arsernic mg/L
Cadmium mg/L.
Copper mg/l
Iron mg/L 0.14 <0.05 <0.05 <0.05 <(.05 <0.058 0.08 <0.08
Lead mg/l
Mercury mg/L
Zinc mg/L
Releasé
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APPENDIX 5
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Goldfields Croydon - Water Level Analysis

1.0 INTRODUCTION

Goldfields Limited requested HLA-Envirosciences review the available meteorology and groundwater
data for the area around the Golden Butterfly Pit and Waste Dump at the Croydon Mine in Northwest
Queensland. The purpose of the review was to determine the likelihood of the pit overflowing in extreme

weather conditions.

Goldfields Kalgoorlie Limited (formerly Pancontinental Mining Limited) is holder of ML 52438, just west
of Croydon township in Northwest Queensland. ML 5248 was mined between 1987 to 1990. In 1993 a
Decommissioning Plan was accepted by the Department of Minerals and Energy and decommissioning

commenced.
The data reviewed for this study included the following:

e Rainfall and Evaporation data from Bureau of Meteorology Station 029012 — Croydon Township.
Rainfall data commenced in 1889 and evaporation data commenced in 1972.
e  Groundwater levels from two monitoring wells for 19 menitoring events from March 1996 through

January 2001.

2.0 PRECIPITATION AND EVAPORATION
2.1 Average Monthly Precipitation and Evaporation

The Croydon Mine is located in Northwest Queensland, which is subject to very distinct monsoonal wet
and dry seasons. Table 1 shows that on average, 85% of the rainfall falls from December to March, but

the evaporation is spread relatively evenly throughout the year.

Table 1 — Average monthly Precipitation and Evaporation

Month Rainfall (mm/month) Evap (mm/month)

Jan 218.8 202

Feb 177.0 158

Mar 115.0 189

Apr 23.1 195

May 8.2 177

Jun 8.5 147

Jul 34 161

Aug 2.8 198

Sep 5.7 243

QOct 14.0 279

Nov 44.5 267

Dec 1114 248

12 Month Total 732.4 2464

Dec to Mar Total 022.2 797

Dec to Mar % 85% 31%

Apr to Nov Total 110.2 1667

F1715-3/EC, BE:ec 1
15 May 2001 Release
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Goldfields Croydon - Water Level Analysis

Table 1 also shows that between December and March average rainfall exceeds average evaporation by
only 175 mm. In a wet year, rainfall will exceed evaporation as described in the next section. During the
dry months, April to November evaporation exceeds precipitation by about 1.5 metres. This means that
there is no real significance to a sequence of wet or dry years. Bach year will have a wet season and a dry
season. In a sequence of wet years, the dry season would still cause evaporation to exceed rainfall. For
this reason there is no reason to analyse a series of wet years.

2.2 Wet Season Rainfall

Table 2 — Ranked Rainfall from December to March, Croydon
Wet Year rank / 112 Year Rainfall Dec-Mar (mm)
Wettest 1/112 1974 1611
90% 11/112 1922 942.2
80% 22/112 2001 8238
50% 56/112 1927 647.7
20% 90/112 1926 431.3
10% 101/112 1978 378.8
Driest 112/112 1952 162.6
Average Wet Season Evaporation 797

The rainfall records at Croydon Met Station have been recorded for 112 years. Table 2 shows that during
the 80 percentile or wetter year there will be more rainfall than the average evaporation in the wet season
from December to March (as shown in Table 1). The net additional rainfall is very small (between 0 and
0.8 m) compared to the evaporation during the dry months, when a net loss of water on the order of 1.5
metres of water is likely.

3.0 GROUNDWATER

Groundwater levels for two monitoring wells located adjacent to the Golden Butterfly Pit were evaluated
for change over time and magnitude of change with rainfall. Monitoring Well BH1 is located
approximately 60 metres northeast of the pit and BH2 is located approximately 50 metres southwest of the
pit. The water level dataset includes 19 monitoring events from March 1996 through January 2001.

Figure 1 presents a plot of water levels in BH1 and BH2 over time, as well as daily rainfall for the period
(March 1996 through January 2001). The data show a good correlation with rainfall. Water levels show a
marked increase in 1998, which was the 8" wettest year on record over a 112 year period. The overall
trend in groundwater levels appears to be increasing very slightly over this 5 year period. It is possible
that the increase is cyclical and related to series of wet years. The rainfall in the years following 1998
were also above the mean (1999 — 0.2%; 2000 — 7.4%). The plot also shows that the equivalent water
elevation in BH1 ranges from 7 to 14 metres deeper than in BH2, even though BH1 is considered to be the
up pradient well.

F1715-3/EC, BE:ec 2

15 May 2001
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Goldfields Croydon — Water Level Analysis

Figure 2 presents a southwest to northeast cross section through the pit and the monitoring wells. It
shows the relative difference between the water levels in BH1 and BH2. Because the depth of the pit and
the water level in the pit are not known, it is not possible to quantify the effect of the change in the pit
water level has on the monitoring well levels, hence the groundwater levels surrounding the pit.

As discussed above, the historic rainfall and evaporation data indicate a relatively large deficit because of
the high evaporation during 7 to 8 months of the year. Assuming that the bund surrounding the pit does
not allow surface run off to enter the pit and that groundwater flows into and out of the pit at the same
rate, direct rainfall would be the only source of water into the pit. There is also the possibility that the pit
could be acting as a groundwater sink due to the swrrounding geology and the significant amounts of
water removed by evaporation. Table 3 shows the impact of rainfall and evaporation in the wet and dry
seasons and how the pit level and freeboard in the pit is affected.

Table 3 — Summary of Estimated Pit levels and Freeboard under wet and dry conditions

Wet | mm mm Change | Approx mm mm Change in | Approx

Year | added by | removed | in Pit Free- added by | removed | Pitlevel | Free-
Rainfall | by Evap | Level board” Rainfall by Evap board”

December to March 1 Apr April to November 1* Dec

90% | 942mm | 563mm | +0.4m 3.7m 84mm 1424mm -1.3m 5.0m

50% | 648mumn | 662mm 0.0m 4.1m S57mm 1381mm -1.3m 5.4m

10% | 379mm | 10}1mm | -0.6m 4.7m 56mm 1841mm -1.8m 6.5m

# . assumes starting pit water level of RI.110.9 (worst case of all readings, BH2 18 march 1998) and
lowest pit top level of R1.115.0 (based on Woodward-Clyde Plan dated July 1996)

Table 3 shows that even in a very wet year the pit water level will drop by 0.9m without any inflow of
groundwater, assuming that runoff from surrounding catchments is kept out of the pit.

Although it would be useful if the data used to make the conclusions were more complete, the existing
data points very strongly toward the conclusion that the net evaporation can only decrease the pit level, as
long as surface runoff is kept out of the pit. If pit levels increase, then there would have to be inflow from
groundwater, No water levels for the pit have been recorded, so it will be difficult to test this theory with
data over a fong period. No construction details are available for the wells, so there may be some
inconsistencies in the way that the wells can accept groundwater from all the strata over the full depth of
the well. Wellhead elevations were estimated based on a drawing entitled “Golden Butterfly Pit and
Waste Dump Plan of Existing Layout” by Woodward-Clyde, dated July 1996.

Additional monitoring wells are located adjacent to Slaughteryard Creek to the southwest of the pit.
Water levels in these wells were not evaluated due to their proximity to the creek. It is considered that the
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Goldfields Croydon -~ Water Level Analysis

levels in these wells would be affected to a larger degree by the creek and not by a change in the pit water
level.

4.0 CONCLUSIONS

Based on the above assumptions and calculations, it is unlikely that the pit would be overtopped in even
the wettest year on record. The available data shows that without groundwater inflow, the pit would lose
water even in a wet year. The only conditions that may cause the pit to overtop would be arise in the
groundwater levels, equivalent to the top of the pit. In that case there would be water on the ground at
other locations before it got to the top of the pit. Taking the worst case scenario that the pit water level
will recover to the highest level recorded in the two boreholes, there would still be 3.7 metres of freeboard
in the pit at the end of a 90 percentile wet season. Al of these assumptions are based on the continued
maintenance and integrity of the bunds around the pit ensuring that no surface runoff from the
surrounding catchments can enter the pit.
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——l Department of

. Environment and Resource
11 November 2011 [ZF‘ L{ 8 343 A Ll 60[ o Management
Mark Kelleher
Chief Executive Officer
Carpentaria Shire Council
P.O. Box 31

Normanton QLD 4890
Dear Sir,
Water Quality Update - Belmore Creek

I refer to your letter received by the Department of Environment & Resource Management
(the department) on 24 October 2011 highlighting concerns over elevated levels of heavy
metals, most notably arsenic (As) in Belmore Creek.

DERM recently conducted an inspection of the Barrick Croydon Gold Mine located to the
immediate west of the Croydon Township. The inspection involved monitoring of the onsite
water storages/pits and the receiving environment of Belmore Creek. Results of monitoring
indicated that both water and sediment samples did not exceed the licence limits for As, as
shown in the table below.

Water & Sediment Sampling Results for Arsenic

Croydon Gold Mine & Belmore Creek, 22 August 2011

Monitoring Point | Matrix | Result | Trigger Level | As Contaminant Limit
Onsite Water Storages
Golden Butterfly Pit Water 0.004 mg/L.
Golden Butterfly North Pit |  Water 0.009 mg/L |
Content Pit Water | 0.003 mg/L. R O
Lady Isabella Pit Water | <0.001 mg/L

Receiving Environment (Belmore Creek)

Belmore Creek & Stock

1 th 3 s
Dam “Confluence” Sediment | <5 mg/kg 20 m.g/kgl or 80 70 mg/kg’ or twice the
Reference Site SW7 on . percentile of reference, reference value,
Belmore Creek Upstream Sediment <5 mg/kg whichever is higher whichever is higher

! Contaminant limit based on ANZECC (2000) stock water quality guidelines;
? ANZECC (2000) Interim Sediment Quality Guidelines — low value based on total sediments;
? ANZECC (2000) Interim Sediment Quality Guidelines — high value based on total sediments.

Should the receiving waters and/or sediments exceed the contaminant trigger levels, the
department will require Barrick Australia Pacific Ltd, owner of the Barrick Croydon Gold

Suite 30 Level 1 Mt Isa House
Cnr Camooweal & Mary Streels
Mt Isa Queensland 4825 Australia

P.0O. Box 2316 Mt Isa QLD
Queensland 4825 Australia

Telephone (07) 4744 7888
Facsimile (07) 4744 7800
Website www.derm.qld.gov.au
ABN 46 640 294 485
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Mine, to complete an investigation in accordance with the Australia & New Zealand
Environment and Conservation Council (ANZECC) 2000 methodology into the potential for
environmental harm and where required, implement measures to prevent environmental harm
from occurring.

The department is committed to continually monitoring the Barrick Corydon Gold mine
through the wet season. If a release of contaminated water from the open pits to Belmore
Creek should occur, this release will be investigated by the department.

Croydon Water Supply

During the inspection on 22 August 2011 the Croydon water supply was not sampled for metal
concentrations. With regards to concerns the Croydon water supply may not be suitable for
human consumption due to elevated levels of metals, the department suggests that you contact
either the Croydon Shire Council or Queensland Health for further information on this issue.

If you have any queries in relation to this matter please contact Alex Apostol on (07) 4744
7814.

Yours sicgrely,
CTPI 49-Sch4

Richard Kidston

A/Manager

Mining and Heavy industry

North Region

Department of Environment and Resource Management

(6 Croydon Shire Council
PO Box 17
Croydon QLD 4871

Brad McCullough

Director, Queensland Heath
19 Alpine Street

CAIRNS QLD 4870
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