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Third Witness Statement of Pier Westerhuis

This written statement is provided in response to a notice dated 14 October 2011 ("Notice™)
requiring me to provide a written statement, under oath or affirmation, to the Queensland Floods
Commission of inquiry ("Commission") pursuant to section 5(1)(d) of the Commissions of
Inquiry Act 1950 (Qld). A copy is annexed hereto and marked "PW-18".

I, Pier Westerhuis, Chief Executive Officer of Ensham Resources Pty Ltd (ACN 011 048 678)
("Ensham Resources"), ¢/ Level 18, AMP Place, 10 Eagie Street, Brisbane in the State of
Queensiand, state on oath as follows:

Background

1. | have previously provided two statements to the Commission dated 12 May 2011
("First Statement") and 26 September 2011 ("Second Statement”). These First and
Second Statements were provided in response to Commission Requirements dated 6
May 2011 and 13 September 2011 respectively.

Emergency directions following the 2008 flood event

2, The Commission has requested an account of any communication by the then
Environmental Protection Agency ("EPA") to Ensham Resources of the reasons
behind granting Ensham Emergency Directions after flooding in 2008.

3. The Notice refers to paragraph 81 of Mr Andrew Stuart Brier's statement to the
Commission in relation to the Ensham mine ("Mr Brier's Statement”). | understand

that this paragraph states:

"Significant flood events in January 2008 resulted in the flooding of a number of coal
mines in Central Queensland. Ensham coal mine was one of the most severely
affected mines with its four open cut pits flooded with an estimated 150,000
megalitres of water collected in the mining pits and a dragline submerged. With a view
to assisting the mines becoming operational and protecting the securing of
approximately 3000 jobs, the then Environmental Protection Agency approved a
number of Emergency Directions (ASB-E07-01 - ASB-EQ7-03) and TEP's (ASB-E07-
04 fo ASB-E07-13) under the Environmental Protection Act 1994, allowing the
affected mines to discharge flood waters to nearby waterways subject to certain
conditions, including discharge limits based on ANZECC Water Quality Guidelines.”

4, Ensham had a number of discussions with the then EPA regarding Ensham'’s request
for the approval of an Emergency Direction to enable the immediate commencement
of dewatering of open cut pits filled with flood water at the Ensham mine. Such
communications included:

(@) ings in Brisbane on 29 January and 3 008 n -
rom Ensham and Jon Womersley and
from the then EPA; and
(b) ite visit of the Ensham Mine undertaken by_and -
from the then EPA on 31 January 200%°
5. Ensham subsequently made a written request to the EPA seeking approval of an

Emergency Direction on 1 February 2008. A copy of the written request for the
approval of an Emergency Direction is annexed hereto and marked "PW-19".

Legal305462641.6 5



On 1 February 2008, the then EPA issued an Emergency Direction to Ensham
authorising the discharge of mine affected water from open cut pits at the Ensham
mine. The Emergency Direction states that "the EPA considered the request to issue
an emergency direction to discharge the mine water is:

. necessary and reasonable because it is an emergency; and

L there are no practicable alternatives to the removal of river water that has
inundated the affected mining pits".

A copy of the Emergency Direction is annexed hereto and marked "PW-20".

Declaration of the Ensham mine as a "prescribed project”

7.

10.

11.

The Commission has requested an account of the declaration by the Deputy Premier
of Ensham mine as a Prescribed Project under the State Development and Public
Works Organisation Act 1971 (Qld) ("SDPWO Act") after the 2008 flooding:

a. whether Ensham sought that declaration;

b. the process by which the declaration was made;
c. the reasons for that declaration; and

d. what the practical effect of that declaration was.

Hcthe Chief Executive Officer of Ensham at the time, met with the
ueensian cordinator General and other heads of Queensland Government
agencies on 2 April, to discuss the potential declaration of the Ensham Fiood
Recovery Project as a Prescribed Project under the SDPWO Act.

rote to the Deputy Premier (The Hon Paul Lucas MP) on 9 April 2008
requesting that the Ensham Flood Recovery Project be declared a prescribed project
under Part 5A of the SDPWO Act. The letter of request attaches a detailed
submission that summarises the background and the reasons for the prescribed
project declaration being sought. A copy of the letter and attachment is annexed
hereto and marked "PW-21".

The prescribed project declaration was sought by Ensham to expedite approvals that
had been sought to extend the existing flood protection levees at the Ensham mine to
ensure the successful recovery of the Ensham mine and to secure an increased level
of flood protection at the mine prior to the 2009/2010 wet season. Prior to seeking the
prescribed project declaration, Ensham had experienced difficuities in procuring the
multiple approvals required to restore flood protection at the mine. In particular, the
necessary approval required from the Nogoa River Fiood Plain Board ("NRFPB") had
stalled due to the amalgamation of the local governments and the local government
elections. Further, as a small portion of the proposed B Pit levee was located outside
the mining lease area, multiple agencies had jurisdiction for the assessment of the
necessary approvals for the levee bank construction.

At the time the request seeking a prescribed project declaration for the Ensham Flood
Recovery Project was made, it was my understanding that ail of the State
Government and local government agencies that had jurisdiction in the assessment of
the approvals required for the construction of the proposed flood protection levees
were supportive of the requested prescribed project declaration.
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12.

13.

14.

18.

16.

On 14 April 2008, the Deputy Premier and Minister for Infrastructure and Planning
deciared the Ensham Flood Recovery Project involving dewatering, stability
monitoring, dragline repair, mud disposal, construction of coal wash plant, repair and
construction of levee banks and other essential infrastructure, to be a Prescribed
Project pursuant to section 76E of the SDPWO Act. A copy of the prescribed project
declaration published in the Government Gazette is annexed hereto and marked "PW-
22H.

On 7 May 2008, the Queensland Coordinator-General issued two Progression Notices
pursuant to section 761 of the SDPWO Act, requiring the NRFPB to provide a report
prepared by the Director of Engineering Services that is required under section 11(4)
of the Nogoa River Fiood Plain Board Local Law (Levee Banks) No. 1 1997 in respect
of the applications previously made by Ensham for the proposed upgrade and
extension of the Nogoa River Southern Levee ("NRSL"} and Nogoa River Northen
Levee ("NRNL™), within 20 business days after service of the Progression Notices.
Copies of the Progression Notices for the NRSL and NGNL are annexed hereto and
marked "PW-23".

On 7 May 2008, the Queensland Coordinator-General issued Notices to Decide
pursuant to section 76J of the SDPWO Act, requiring the NRFPB to decide the
applications made by Ensham for the upgrade and extension of the NRSL and NRNL
within 20 business days after service of the notice. Copies of the Notices to Decide
the applications for the NRNL and the NRSL are annexed hereto and marked "PW-
24"

On 1 July 2008, the Queensland Coordinator-General issued Step in Notices pursuant
to section 76K of the SDPWO Act, whereby the Coordinator General assumed all
further approval processes required of the NRFPB for the levee applications. A copy
of the Step in Notices for the NRSL and NGNL are annexed hereto and marked "PW-
25",

The practical effect of the declaration of the Ensham Flood Recovery Project as a
Prescribed Project under the SDPWO Act was that the following approvals were
issued by the Coordinator-General authorising the construction of the levee extension
at the mine pursuant to the Step in Notices dated 1 July 2008:

(a) On 4 August 2008 the Coordinator General issued approval for the upgrade
and extension of the NRSL by issue of "Levee Bank Permit No. 013"; and

(b) On 3 October 2008, the Coordinator General issued approval for the
upgrade and extension of the NRNL by issue of "Levee Bank Permit No.
014",

A copy of the Levee Bank Permits for the NRSL and NRNL are annexed hereto and
marked "PW-26" and "PW-27" respectively.

Approvals to upgrade levees

17,

18.

The Commission has requested an account of why approvals to upgrade the levees
were sought from both the Department of Environment and Resource Management
("DERM") and the NRFPB.

On 22 September 2009, Ensham Resources fodged an application for a permit under
the Nogoa River Flood Plain Board Local Law No. 1 seeking permission for proposed
works to extend and modify the NRSL and NRNL for the purpose of providing up to
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19.

and including 1 in 1000 year ARI flood protection for the Ensham mine. A copy of
Nogoa River Flood Plain Board Local Law No. 1 is annexed hereto and marked "PW-
28"

An application for amendment of Environmental Authority MIM800086202 was made
on 23 September 2009 to authorise proposed works under the environmental
authority for the Ensham coal mine to raise the existing 1 in 100 year ARI flood
protection levee banks up to the 1 in 1000 year ARI flood protection level. DERM
issued a Notice of Decision approving the amendment on 24 December 2009, A copy
of the Notice of Decision and amended Environmental Authority MIM800086202 is
annexed hereto and marked "PW-29".

Ensham's concerns about the 2009 Fitzroy mode! conditions

20.

21.

22.

23.

24,

The Commission has requested an account of Ensham's discussions and
negotiations, if any, with DERM regarding Ensham's concerns that the 2009 Fitzroy
mode! conditions would restrict the release of water from the mine even in high flow
events for which dilution would prevent environmental harm occurring (with reference
to paragraph 9(d) of my Second Statement) and:

a. DERM's response to Ensham's view about the restrictions imposed by the
2009 Fitzroy model conditions; and

b. any scientific studies available to Ensham which supported its view.

| stated in paragraph 9(d) of my Second Statement that one of the main flood-related
concerns for the Ensham mine is:

“limitations on the ability of the mine to release stored flood and run-off water to the
Nogoa River and the EA in circumstances where the flow in the Nogoa River provides
sufficient dilution to protect the environment."

This is discussed further in paragraphs 40 to 46 of my Second Statement (see
Annexure PW-20 of my Second Statement).

When the 2009 Draft Fitzroy Model Conditions ("Draft Model Conditions") were
released by the DERM in 2009, approximately 9,000 mega litres of “legacy” water was
being held in the pits as a consequence of the rainfall and flood event in 2008. 1t is
my understanding that DERM was requesting all mines to make an application to
amend their Environmental Authorities to incorporate the Draft Model Conditions.
was the view of Ensham staff that the very low electrical conductivity ("EC") end of
pipe limits permitted under the then Draft Model Conditions did not allow for the
controlled release of mine affected water that remained in the pits as a consequence
of the 2008 high rainfall and flood events. This is because the end of pipe EC limits
permitted under the Draft Model Conditions were lower than the lowest EC of mine
affected water contained on site. Ensham does not hold any relevant scientific
studies.

A meeting was held between DERM and representatives of Ensham on 17 December
2009, Ensham raised whether DERM would consider more flexible discharge
conditions. | understood that DERM advised that every mine would be required to
incorporate the Draft Model Conditions into their current environmental authorities as
"standard conditions”. A copy of the presentation provided to DERM on 17 December
2009 is annexed hereto and marked "PW-30". | then wrote to both John Bradley, then
Director General of DERM, and Minister Kate Jones on 21 December 2009 to express
my concern that even though Ensham had provided a sound scientific case for
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25.

26.

27.

28.

29.

inclusion of specific high flow release conditions in an EA amendment, that the modet!
conditions would be applied. A copy of the letters to John Bradley and Kate Jones are
annexed hereto and marked "PW-31" and "PW-32". | note that the copy of the letter to
John Bradley in Annexure PW-32 is incomplete but it was identical in content to the
letter to Kate Jones provided in Annexure PW-33.

Wet weather release provision

The Commission has requested an account of Ensham's discussions and
negotiations, if any, with DERM regarding the insertion of a wet weather release
provision into its environmental authority.

| refer to paragraph 24 above.

In about mid 2010 Ensham staff began preparations for an EA amendment to provide
for the release of mine affected water during high flows in the Nogoa River. This
follows general discussions between Ensham personnel and DERM staff about the
potential to consider these types of conditions in the future. The relevant personnel
have now left Ensham and | am not able to provide any further detail.

This EA amendment was not progressed by Ensham. Instead, Ensham made an
application for a TEP. The TEP application made on 7 December 2010 is referred to
at paragraph 26 of my Second Statement.

Ensham's view on the new Fitzroy model conditions

30.

31.

32,

33.

The Commission has requested an account of Ensham's view as to the ability of the
new Fitzroy model conditions negotiated throughout 2011 to (with reference to
attachment MFB-06-24b to Mr Birchley's statement):

a. assist in water management at mines; and

b. remove or decrease the need for transitional environmental programs during
wet seasons.

ft is my understanding that Attachment MFB-06-24b of Mr Birchley's statement is a
copy of the Final Mode! Water Conditions for Coal Mines in the Fitzroy Basin dated
July 2011.

It is my understanding that the new Fitzroy model conditions negotiated in 2011 will
provide Ensham with the ability to release mine affected water during medium and
high flow events in the Nogoa River. The practical effect of this should be that
Ensham will have the ability to remove an amount of excess mine affected water
beyond storage capacity which will assist Ensham to maintain water balance at the
mine on an ongoing basis provided suitable flow events occur in the Nogoa River
each year and provided the volume and quality of water to be released does not
exceed that which the new Fitzroy model conditions will authorise. In any event, the
amount of water that is likely to be able to be released under the new Fitzroy model
conditions will not be sufficient to enable the release of the 20,000 mega litres of
legacy water which remains on the mine as a consequence of the 2008 and 2010/11
flood events.

Discussions with DERM officers since the release of the 2011 model water conditions
have confirmed that DERM are also of the view that the model! conditions are unlikely
to facilitate the release of the 20,000 mega litres of water currently stored at Ensham
and consequently not enable water balance to be achieved at the Ensham mine.
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Table 4 of the new Fitzroy model conditions

34. The Commission has requested an account of (with reference to Table 4 on page 4 to
7 of the new Fitzroy model conditions negotiated throughout 2011):

a. whether a table of that sort would be usefully inserted into Ensham's
environmental authority;

b. whether there are reasons militating against the introduction of such a table
in water management, and if so, what;

c. whether there are particuiar circumstances in which the table proposed
would not assist in, or would impeded {sic], water management, and if so,
what; and

d. whether Ensham would be able to provide DERM with scientific studies to

support the figures to be inserted into that table.

35. It is my understanding that the insertion of Table 4 on page 4 to 7 of the new Fitzroy
model conditions into the EA for the Ensham mine would provide for the release of a
relatively small volume of mine affected water during high flow stream events. The
ability to release amounts of mine affected water from the Ensham mine on an
ongoing basis under its EA conditions would assist Ensham to maintain water balance
once the current legacy water (that was collected during the 2008 flood event and
post-2008 high rainfall events) has been removed from the site.

36. In the event that the volume of mine affected water or its quality characteristics held in
the pits exceed the limits specified in Table 4, the new Fitzroy model conditions will
not assist in the release of such waters and it is likely that an application for a
transitional environmental program ("TEP") would then be necessitated to regain
water balance at the mine.

37. We have provided DERM with the following studies:

(a) "Ecotoxicology and Species Composition Occurring in A Pit", dated 21
December 2010 (a copy of which is annexed hereto and marked "PW-33");

(b) "Environmental Authority Water Quality Report", dated 7 July 2009 (a copy of
which was contained in Annexure PW-4 of my Second Statement).

Amendments to the Transitional Environmental Program sought in January 2011

38. The Commission has requested an account of, with respect to applications made by
Ensham for amendments to the terms of its TEP in January 2011:

a. why were those amendments necessary; and

b. if the higher release volumes and higher electrical conductivity limits were
not likely to cause environmental harm, why were those higher limits not
applied for by Ensham in the original transitional environmental program
application.

39. A TEP was sought and approved on 10 December 2010 (MAN 11139) to release
approximately 3,000 mega litres of mine affected rain water which had been
unintentionally captured in the active mining pits (B, C, D, E and Y Pits) during a high
rainfall period in November and early December 2010. The EC of that water was
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40.

41,

42.

expected to be less than 4,000 yS/cm. The TEP outlined the conditions under which
Ensham Mine was approved to release mine waters into the Nogoa River and Boggy
Creek including:

(a) Release point (RP) locations and release fimits;

(b) Monitoring point (MP) locations and monitoring requirements, incfuding
downstream receiving waters; and

(c) Minimum flow conditions of the Nogoa River.
Release commenced on 11 December 2010 under TEP 11139.

As mentioned earlier in this statement, Ensham was also storing more than 9,000
mega litres of “legacy” water, in the A Pits, that remained from the inundation of the
mine in January 2008 and cessation of dewatering in September 2008. The EC of
that stored water was approximately 7,600 pSfcm. Following approximately one
month of successful water reiease under TEP 11138, since 11 December 2010,
without any report of environmental harm, discussions between Ensham and DERM
staff concluded that the release of stored “legacy” water in A Pits would be possible.
An amendment to the TEP was approved on 5 January 2011 (MAN 11280) to include
the release of water with an EC level of up to 8,500us/cm. As a consequence of the
additional waters being stored in the A Pits , the following specific conditions of the
original TEP were amended:

(a) EC release limit for TEP release point RP4 was increased from 4,000uS/cm
to 8,500uS/cm. It is noted that the TEP amendment contained a
typographical error by not also reflecting the discharge source from A Pit
under this amendment that corresponds to RP4.

(b) In situ monitoring frequency for TEP monitoring points TEP MP1, MP2, MP3
and MP4 was increased from twice daily to three hourly.

(c) Additional downstream monitoring locations were specified (i.e. TEP MP6
through MP8).

A further amendment to the TEP was approved on 11 February 2011 (MAN 12039)
and was in effect until 30 June 2011. This amendment was sought to further enable
the release of remnant fiood waters stored in mining pits. The amendment altered the

following conditions:

(a) EC release limit for TEP release point RP1 was increased from 4,000uS/cm
to 8,500uS/cm, to be consistent with TEP (MAN 11280) releases from RP4.

(b} The minimum flow of the receiving waters (Nogoa River) was reduced from
10,000ML/day (116m3/sec) to 5,000ML/day (58m3/sec).

(c) Laboratory testing requirements for TEP monitoring points MP1, MP2, MP3
and MP4 were reduced from 3 hourly to twice daily, to be consistent with the I
initial TEP (MAN 11139).

(d) An EC value of 450uS/cm was listed as a trigger value for further
investigation at Riley's Crossing downstream monitoring point (TEP MP6}.
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Ensham's plans to dewater the mine pit in the lead up to the 2010/2011 wet season

43, The Commission has requested an account of what Ensham's plans to dewater the pit
leading up to the 2010/2011 wet season.

44, | refer to paragraphs 28 to 29 and 39 to 42 above.
Ensham's plans to dewater the mine pit in the fong term

45. The Commission has requested an account of Ensham's plans to dewater the pit in
the long term, including:

a. whether Ensham plans to take advantage of rainfall during the 2011/2012
wet season to release further water,

b. if so, whether that is planned to be undertaken under a transitional
environmental program;

c. why dewatering cannot be done by releasing in accordance with the
environmental authority; and

d. whether or not Ensham considers that the new Fitzroy model conditions will
assist Ensham to dewater the pits fully, and why.

46. The Notice refers to paragraph 77 of Mr Brier's Statement. | understand that
paragraph states:

"A meeting held with Ensham on 9 Sepfember 2011 (attachment ASB-E05-01)
indicated that while the new Fitzroy Mode! Conditions may provide more opportunities
for Ensham to refease mine affected water to the environment, the new conditions wifl
not enable the site to fully dewater mining operations in the short to medium term.
Ensham indicated that a further TEP may be required to assist in dewatering the site
fully. DERM supports this approach. Ensham has advised however that they would
apply to amend to the new Fitzroy Model Conditions by June 2012."

47. The application seeking approval of a draft TEP Ensham recently lodged with DERM
seeks approval for the controlled release of mine affected waters during high flow
events. Such events may occur during the 2011/12 wet season.

48. As stated in paragraphs 31 to 33 above, the new Fitzroy model conditions do not
allow for the release of the mine affected waters currently held in the mine pits. This is
due largely to the EC end of pipe limits imposed under the new Fitzroy model
conditions. However, it is my understanding that once water balance is achieved at
the mine, the new Fitzroy model conditions will assist in the ongoing management and
maintenance of water balance at the site.

49, Given that the 2011/2012 wet season is fast approaching, Ensham have been
focused in recent times on securing an appropriate TEP approval that will facilitate the
release of the existing mine affected waters during potential high flow events during
this wet season and over the following two years.

Environmental impacts of releasing water during the 2010/2011 wet season

50. The Commission has requested an account of the environmental impacts of releasing
water that was in the Ensham mine pits from the 2008 floods, during the 201072011
wet season, including:
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51.

52.

a. the deterioration of the quality of that water; and

b. a comparison, if Ensham has performed one, of the environmental impacts
of the release in 2010/2011 versus a continued release in 2008/20089.

The objective of the TEP and subsequent amendments approved following the
2010/2011 wet season (MAN11139, MAN11280 and MAN12039) was to enable
dewatering of accumulated flood water stored in mine pits in a controlled manner
during high flow conditions. The terms and conditions of the TEP were designed to
achieve stored water release activities in a manner to avoid environmental harm, as
far as practicable. An application for a TEP to aliow the release of accumulated water
stored in the mine pits was made to DERM on 18 October 2011. A copy of the TEP
application is annexed hereto and marked "PW-34".

| am not aware of any comparison Ensham has carried out in relation to the potential
impacts of the release in 2010/2011 versus a continued release in 2008/2009.

Reverse osmosis desalination and the use of evaporation ponds

53.

54,

55.

The Commission has requested an account of the basis of the contention that reverse
osmosis desalination and the use of evaporation ponds are economically unviable or
are inappropriate because of the creation of large quantities of brine at Ensham mine

The Notice refers to paragraph 60 of my Second Statement (see Annexure PW-19), in
which | stated:

Ensham have examined and considered other methods of disposing of the surplus
20,000 ML of water currently stored at the mine including Reverse Osmosis
desalination and use of Evaporation Ponds. Ensham considers these methods to be
economically unviable for such a large volume of water, which also produce large
volumes of saline brine requiring disposal.”

Ensham's evaluation of the viability of the use of reverse osmosis to treat the 20,000
mega litres of mine affected legacy water currently held in the pits indicated that the
cost of such an exercise would be in excess of $1,000/ML of water treated. In
addition, no appropriate solution was found to the difficulty of disposing of highly
saline brine, which is the by product of the reverse osmosis treatment process.
Ensham commissioned Haald Engineering to complete an initial “Saline Water
Disposal Options” study and report in September 2008. The study examined cost
estimates of each option, including Reverse Osmosis, Evaporation Ponds and
Opportunity Release during high flow events in the Nogoa River. A copy of the Saline
Water disposal Options Report dated September 2008 is annexed hereto and marked
"PW-35".

Contact with John Bradiey

56.

57.

The Commission has requested an account of alf details of all contact between myself
and Mr John Bradley during the period 1 October 2010 to 31 July 2011 regarding
water management at mines.

During the period of the 2010/2011 heavy rain, | wrote to John Bradley via Emall, then
Director General of DERM, to provide regular updates as to the impact on the mine
and seeking his assistance and intervention to ensure that appropriate urgency was
applied to the proposed TEP being discussed with DERM staff. A copy of emails to
and from John Bradley sent during the 2010/2011 heavy rain is annexed hereto and
marked "PW-36".
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58. In addition to these emails, }| had one or two telephone conversations with John
Bradley, the exact dates of which | am not able to recall.

| make this statement conscientiously believing the same to be true, and by virtue of the
provisions of the Oaths Act 1887 (Qid).

Dated 2 November 2011

Signed and declared by Pier Westerhuis at
Brisbane in the State of Queensland
this day of 2 November 2011

Before me:

Signature”of person before whom the

declaration is made

e R
Full name and qualification of person before

whom the declaration is made
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1 INTRODUCTION

Ensham Coal mine has recently been exposed to a severe flooding event which has
resulted in the pits A, B C and D filling with water. With all of the low salinity water
removed from the pits, phase three of the dewatering program is complete.

Phase four of the dewatering program is defined as the transfer of the remaining water
from B pit and D pit into A pit. Phase five is defined as the disposal of this residual
higher salinity water. There are numerous options available for the disposal of this
water and it is the intent of this report to review these options.

Figure 1: Site Layout
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2 DESIGIH DATA
Table 1 —Design Parameters 31 Oct 2008

ftem | Parameter Value Comments
1. | RLwaterin B pit 106-m
2. | Volume of water to be stored from B pit 7,600 Mi
1. | RLof waterinA pit 131-m
2. | Residual water currently in A pit 5,000 Ml
3. | Total Residual Water 12,600 M1
4. | Total capacity of A pit at RL 148 9,500 M
5. | Volume of residual water in B pit 3,100 Mmi
6. | Assumed conductivity of water in A pit 4000 pS/cm
7. | Assumed conductivity of water in B pit 7000 pS/cm
3. g;spl;r::ti: iwc‘:‘nr::ﬁgaty of watgr for 700 pSfem
g :As:%um.ed conductivity of water suijtable for 2000 sS/cm
irrigation

Note - Though some residual water remains in D pit, this water will be used for levee

construction and other mine uses.

R e e s e T
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3 OPTIONS

Numerous options have been considered for the disposal of residual saline water.
These options include;
i. Evaporation
ii. Misting
fil. Opportunity Pumping

fiv. Reverse Osmosis Desalination

3.1 Evaporation

3.1.1 Pit Evaporation

For the purposes of this review evaporation is defined as surface evaporation from a
stored body of water. For phase five of this project, the main stored body of water is in
pit A. With pit A filled to RL 148 , the surface area s only 31 hectares and this
decreases as the water level falls.

Table 2 - Pit A Surface Evaporation

Curnulative Surface Evaporation Time to Evaporate
Volume Area Layer

RL ¢/w Voidage A Pit APit Pit Evaporation
146 10,192 M| 36 ha 1,456 m3/day 599 day
144 9,321 mi 30 ha 1,211 m3/day 627 day
142 8,561 Ml 29 ha 1,169 m3/day 630 day
3140 7,825 mi 27 ha 1,095 m3/day 635 day
138 7,129 Mt 25ha 1,028 m3/day 640 day
136 6,472 Mi 24 ha 874 m3/day 641 day
134 5,847 Mi 23 ha 918 m3/day 642 day
132 - 5,258 Mi 21 ha 853 m3/day 645 day
130 4,708 MI 19 ha 774 m3/day 650 day
98 183 Ml 3ha 102 m3/day 628 day
96 120 Ml ?ha 75 m3/day 632 day
94 72 Ml 1ha 55 m3/day 617 day
92 33 Ml i1ha 39 m3/fday 601 day
90 15 Ml 1ha 25 m3/day 594 day

- - S e PR . B B e ek B R S
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Note from Table 2 that the evaporation rate with the pit near full is over 1300-m®/day
but this rate falls rapidly as the pit levels drops and hence the available surface area is

reduced.

3.1.2 Evaporation Ponds

The total surface area of assumed for the proposed evaporation ponds above pit A is
260 hectares.

Three options have been considered for the evaporation ponds.
i.  High wall storage areas allowing storage capacity.
.  Reduced high wall storage areas allowing reduced storage capacity.
jii. Low wall storage areas with 0.5-m increments storing minimum water volume

iv.  No wall storage area with surface area wetted by sprays.

3.1.2.1 Evaporation Ponds - Type One

The original high wall storage ponds use conventional banks with 3-m top, 1:1 batter

and clayed cores. With no cut on sloping ground this option requires a significant
volume of material. Cost for construction for these ponds is significant as indicated in
Table 3 - Evaporation Ponds - Prefiminary Design and Costing for PEP,

Table 3 - Evaporation Ponds - Prefiminary Design and Costing for PEP

Item | DESCRIPTION UNIT ary RATE cosT
1 Cluster A, Pond 175 m’ 72,118 14.75 1,063,613
2. Cluster A, Pond 173 m’ 31,557 16.34 515,753
3. Cluster A, Pond 170 m® 83,676 16.11 1,348,393
4, Cluster A, Pond 167.5 m* 72,598 14.21 1,031,731
5. Cluster A, Pond 165 m® | 71,768 14.80 1,062,437
6. Cluster A, Pond 162.5 m? 58,331 13.31 776,135
7. Cluster A, Pond 160 m? 68,514 11.29 773,644
8. Cluster A, Pond 157.5 m® | 52,141 12.31 641,853
9. Cluster A, Pond 155 m® | 39,575 15.01 594,139
10. Cluster B, Pond 155 m® 88,144 15.97 1,408,033
11 izzt:glsh/maintain haut roads traffic ttem 1 889,602.72 889,603
12, Control devises and pond liners Hem i 16,762,654.09 | 16,762,654
Contractor OH incl engineering,
i3. supervision, offices, cribs, service itemn 1 8,070,000.00 | 8,070,000
vehicle.
14, | Total of This Section ($) m® | 638,422 $34,937,988

B T R T T L L
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3.1.2.1 Evaporation Ponds - Type Two

To reduce construction costs, the ponds were redesigned fo minimise the storage

volume.

Table 4 - Evaporation Ponds - Revised 1-m Bund Design

Bank

PONE BANK LEVEL Material Bank Material CAPACITY (msl SURFACE
Bult:fm CrestRL | Vol {lcm) (bcmiglz 0%) Water RL | Capacity | AREA (ha)
POND A175 | 175 176.2 26,440 31,728 RL176 | 384,592 67.31
POND A174 | 174 175.2 8,557 10,268 RL175 38,537 6.94
PONDA173 | 173 174.2 7,429 8,915 RL174 28,819 4.78
POND A172 | 172 173.2 8,223 9,868 RL173 26,357 3.99
PONDA171 | 171 172.2 19,183 23,020 RL172 | 146,397 29.93
POND A170 | 170 171.2 16,435 19,721 RL171 55,456 7.10
POND A169 | 169 170.2 14,971 17,965 RL170 40,302 5.15
POND A168 | 168 169.2 20,375 24,450 RL169 86,699 9.13
POND A167 | 167 168.2 20,138 24,166 RL168 73,716 9.09
POND A166 | 166 167.2 25,703 30,843 RL167 { 105,293 12.42
POND A165 | 165 166.2 17,745 21,293 RL166 52,633 6.98
POND Al64 | 164 165.2 14,538 17,446 RL165 41,770 5.82
POND A163 | 163 164.2 12,930 15,517 RL164 43,722 8.31
POND A162 | 162 163.2 11,489 13,787 RL163 37,110 7.01
PONDA161 | 161 162.2 14,187 17,025 RL162 35,988 5.10
POND A160 | 150 161.2 14,963 17,956 RL161 36,295 3.94
POND A159 | 159 160.2 14,401 17,281 RL160 36,767 3.51
POND AI58 | 158 159.2 11,520 13,825 RL159 31,761 3.53
POND AL157 | 157 158.2 11,308 13,569 RL158 35,300 4.17
POND A156 | 156 157.2 8,838 10,605 RL157 20,191 2.87
POND A155 | 155 157.0 20,313 24,376 RL1S6 | 146,315 13.09
319685 m® | 383622 m° 1504020 | 220.15

Table 4 indicates the material required for construction has reduced to 383622 m®, This
is approximately 60% of the original design though still a considerable construction.

Pi\grsl8( 1 \veportstarsD8l - pi-phsSopt-Cl-c.doc
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3.1.2.2 Evaporation Ponds - Type Three

In an effort to minimise costs, it was determined the ponds should only store sufficient
water to cover the ground at some minimum depth sufficient to allow for variation in
ground RL. If the average depth of water is assumed as 200-mm, and the bund wall
assumes a minimalist design with & 0.5-m top, the bund volumes fall significantly. The
negative side of this though is that due to the slope of the ground the pond density
increases significantly and the total length of bund also increases significantly to

approximately 61-km.

Table 5 - Evaporation Ponds - Revised 0.5-m Bund Design Summary

Bank Material
Inside Outside Total
98,611 m® 16,532 m° 120,736 m®

Table 5 - Evaporation Ponds - Revised 0.5-m Bund Design indicates the material for the
bund walls has now fallen to 120,736 m®, approximately 38% of the previous design. If
a construct cost of $14/m” is used, the earthworks component is reduced to about

$1.7M for bund placement.

Note that the cost of construction of the ponds Is not just the placement of material for
the bund walls.

i T - s i
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3.1.2.3 Evaporation Ponds - Type Four

To better utilise this land area it is proposed no storage capacity is inherent in the
design. Instead of utilising a stored bedy of water to give an evaporation surface, a

Figure 3 - Evaporation Area Type Four
An outer bund is still required to catch run off from a storm event and divert this runoff
into pit B from where it can be pumped back into pit A. If the diversion channel is not
terminated in pit B, the minimum RL for the evaporative area is increased from Rl 154
to RL 170 significantly decreasing the available surface area from the current 234

hectares.

As the sprinkler system for this area is a low pressure type, saline mist contamination of
adjacent areas is minimised. Options for the pre and post treatment of the topsoil in the
wetted area include pre stripping and rehabilitation, or afternatively, using the area as a
temporary storage site for mud from pit B, then on completion of the project, strip the

mud and dump it back into pit B or pit A.
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3.2 Misting

The proposed misting operation is defined as pumping at high pressure through a series
of sprays inducing a significant pressure drop across the spray nozzles to decrease the
droplet size of the water into a fine mist. A significant portion of this mist diffuses into
the surrounding air and is carried away. The performance of the misting operation is
heavily dependent on the relative humidity of the air and the presence of wind to carry
the moist air away from the spray zone.

Figure 4 - Proposed Misting Area

3.2.1 Review

Engineering consultants Process Essentials have undertaken a review of the original
calculations and have determined the assumptions made highly optimistic. The spray
system efficiency of 50% suggested by HAALD has been reviewed by Process Essentials
with a revised 10% efficiency suggested as being more realistic. Process Essentials also
state a more realistic figure for nett evaporation as being 1.49-m per year. Using this
figure over the proposed misting area SW7 gives an evaporation rate of 230-mPfhr. If
we use the revised effidency for misting of 10% for the available front width over area
SW7 of 1500-m, the evaporation rate for misting is 198-m%hr. These figures indicate a
better evaporative performance from a still pond than misting into the air and this
assumption is incorrect.

e Ay A et T U i = A=t
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3.2.2 Trials
Trials are currently being undertaken on site to validate the performance of the misting
system. Two options are currently under consideration;
i.  Series of "Big Gun irrigator sprays run at high pressure
. Series of Foglet misting sprays run at high pressure

The Big Gun Sprays are intended to operate at higher flowrates and have a significantly
greater range (approx 50-m radius) than the Foglet sprays (approx 25-m radius). This
allows for less sprays to be installed and potentially reduces.the instaliation costs on

uneven ground.

Figure 5 ~ Big Gun Spray

Two weather stations have been procured for the trials to allow monitoring of ambient
conditions as well as the condition of the air leaving the spray zone. With trials to run
over a three week period good data should be available to assist in making a more
informed decision on the benefits of the misting system.

3.2.3 Cost

Preliminary budget pricing of approximately $480,000 has been received for the
installation of piping to support a misting system over SW6 (Figure 4 - Proposed Misting
Area). This price indudes ail piping, components and labour to install, Excluded are all
earthworks for site (establishment and rehabilitation), spray nozzles and extensions,

valves, and all electrical.

A s e P ] PP B
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3.2.4 Preliminary Trials
Prefliminary misting/evaporation trials have been undertaken using three different
nozzles.

3.2.4.1 Nelson Big Gun

The Nelson Big Gun irrigator nozzle is designed to irrigate large areas with minimal
piping. Flow through this nozzle was approximately 10.5 Ifs and as can be seen from
Figure 6 - Nelson Big Gun Irrigator, despite operating at 650 kPa the majority of this
water reaches the ground. After only two hours of operation the ground around the
spray was saturated,

‘

Figure 6 - Nelson Big Gun Irrigator

Rain gauges were placed on the ground radiaily at 10m intervals to measure the water
reaching the ground. After two hours of operation the water level in the gauges was

recorded (Table 6 - Rain Gauge Collection).

ande :
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Figure 7 - Rain Gauge Placement
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Tabile 6 - Rain Gauge Collection

Direction Distance from spray head
from head 10m 20m 30m 40m 50m
- South 22mm 18mm 5mm Omm Omm
North 25mm 25mm 20mm mm Omm

3.2.4.2 FogJet Nozzle

The Spraying Systems FogJet nozzle is designed to provide a fine mist spray. This type
of nozzle is more suited to the misting application where it Is required a minimum

volume of water contacts the ground surface.

EF

L B0 e YTl b SO, T S L N

One-piece
34" to 118 NPT or BSPT (F)

Figure 8 - FogJet Nozzie

Figure 9 - FogJet #18 Nozzle 60-1/min
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Foglet 3/4" Nozzle Capacity

140
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=
=
o
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Pressure {har)

Figure 10 - FogJlet Nozzle Capacity Chart

The #18 nozzle gave good misting and fine droplet size, however unless the wind
speed remained relatively high the capacity of the nozzle was too high and too much
water contacted the ground.

To increase the time available for air to vapour contact an extension was added to the
stand by placing a 3-m length of pipe on top of the stand, With the nozzle size dropped
to a #9, the droplet size reduced and the capacity of the nozzle at 1100-kPa was about

12-l/min.

Figure 11 - FogJet Nozzle Capacity 4.8
The configuration as shown in Figure 11 worked very well over the short time observed.
Variations of this configuration are to be tested in the coming weeks.

— T
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3.3 Opportunity Pumping
Opportunity pumping is defined as the safe disposal of water into the river at a time
when the river has flowed at a pre determined depth and for a pre determined period
such that the influx of saline water will have negligible impact on the quality of the
water in the river system. This assumes then a reasonably significant rain event in the

river catchment area.
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Figure 12 - Cometf Rainfall
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Figure 13 - Springsure Rainfali

From Figure 12 and Figure 13 it can be seen that the average yearly rainfall for Comet
and Springsure is extremely variable. While Comet is not in the Nogoa catchment area
it is in the Comet River catchment and the Comet and Nogoa rivers combine to form the
McKenzie River about 9-km from the mine.
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3.3.1 Potential Stream Flows

Independent water consultants 4T Consuftants Pty Ltd were engaged by Ensham to
undertake a study of potential stream flows past Ensham mine in an attempt to quantify
the capacity of the Nogoa for mine water discharge.

If the stream flows for 30% and 40% of years are taken as a basis and 75%; of the
flows from the Theresa systemn and 10%: of the flows from the Nogoa are combined,
then the estimated monthly flows past Ensham for the 2008-09 Summer are shown in
Table 8 - Ensham 2009 Potential Stream Flows®.

Table 7 - Potential Stream Flows in Key Streams

“NOGORR: O Nev. Décl Jan i Feh - MEfCh:: TOTAL™
Median 390 7709 5872 13811 34676 9373 71977

40" percentile 163 895 11356 8229 22979 41600 23077 108299
30™ percentile 254 1553 15821 9994 51550 67387 38963 185532

Source: Streamflow DPIF {Qld).

Actual flows past Ensham from the Nogoa system will depend on the level of the Fairbairn
Dam and releases for irrigation and post-winter Fows,

Sepk.- - Oct’ Nov, PEc. | Feb  ‘March. TOTAL.
Median 12 112 364 4447 3910 24688 3709 37262
@ percentiie 128 573 812 6777 6764 33280 6020 54354
W percentle 281 679 1808 10307 15105 G0161 10051 118392

Source: Streamflow DPIF (QId).

It is noted that this data does not Include flows from Borilla Creek which carries all the
water from the Drummond catchment area (this is all the catchment between the
Retreat and Nogoa catchment areas) and Indicates some conservatism in the reported

data.

Table 8 - Ensham 2009 Potential Stream Flows

"HOCORR.;.  Sopt, 0ok Mov. Dec dan  ~Felr. Wateh: TOTAL
Median g 76 558 2795 9455 13643 2138 208367
40% percentils 66 303 933 3461 4193 17056 3863 29875
30" percentile 13 383 1605 5138 9375 30442 6471 62553
Average 183 343 1269 4300 6784 28340 5167 46215
{37 and. 407

percentiles}

Souwrce: Streamflow DPEF (QId).
Even if the average EC of the stored water requires a dilution of 15:1 with the river
water, there is still capacity within the Nogoa system for significant discharges.

It is noted a substantial stream flow is required to flush the river system of existing
saline water before further discharges will be possible,

Bl M B e e
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Figure 14 - Duckponds Gauging Station Flow Graph

Figure 14 - Duckponds Gauging Station Flow Graph shows the Nogoa River flow at
Duckponds gauging station during the January and February floods.

Figure 15 shows the average monthly stream flows past Ensham from 1992 to 2006.
Note that this data conflicts with the 100 year data as February has a low average flow
compared to January and March.
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Figure 15 - Ensham Menthly Average Stream Flows
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For the purposes of estimating typical river flows during a future flood event, flow data
from 13th February to the 8th March (Figure 14 - Duckponds Gauging Station Flow
Graph) will be used. This period excludes the significant event causing the failure of the
levee system. Using this data as a model! for the rise and fall of the river, a factor is
placed on the gauge height such that the rise and fall profile remains similar to the
February event, but the total flow for the period analysed is approximately 50,000-Mi,
stmilar to the Ensham monthly averages.
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Figure 16 - Simulated River Flows
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Table 9 - Simulated Stream Flow

Ga&%%gggght Day River Flow Safine W:z::;!;fsma s
1.92 0 832-Mifday 55-Mi/day 0.64-m3/s
2.58 1 1531-Mi/day 102-MV/day 1.18-m3/s
313 2 2295-Miday 153-Mlday 1.77-m3ls
3.82 3 3678-Miday 245-Mlfday 2.84-m3/s
3986 4 4028-Mlfday 268-Ml/day 3.11-m3/s
4,02 L] 4198-Ml/day 280-Mi/day 3.24-m3fs
4.11 6 4440-Milday 296-Mi/day 3.43-m3/s
4.01 7 4168-Mday 278-Mirday 3.22-m3/s
3.42 B 2817-Miiday 188-Mi/day 2.17-m3/s
3.16 8 2345-Mifday 157-Mi/day 1.81-m3fs
3.00 10 2093-Mi/day 140-Ml/day 1.62-m3/fs
2.88 11 1912-Mi/day 127-Mliday 1.48-m3/s
2,76 12 1756-Milday 117-Mifday 1.36-m3fs
271 13 1683-Mi/day 112-Miiday 1.30-m3fs
2.67 14 1633-Miiday 108-Ml/day 1.26-m3/s
272 15 1697-Mlfiday 113-Mifday 1.31-m3/s
2,87 16 1638-Ml/day 109-Miiday 1.26-m3/s
260 17 1653-Mi/day 104-Mi/day 1.20-m3/s
244 18 1360-Miiday 91-Mlifday 1.05-m3/s
229 19 1497-Mi/day 80-M\iday 0.92-m3/s
2.13 20 1042-Mliday 69-Miiday 0.80-m3/s
2.02 21 929-Ml/day 62-Mi/day 0.72-m3¥s
193 22 848-Mifday 57-Mlday 0.65-m3/s

Tofal 48675-Mi 3312-MI

From Table 9 - Simulated Stream Flow, the total stream flow for the event is 49675-M.
The total saline water discharge is given as 3312-M|, indicating a 15:1 discharge ratio.

Assuming a river water conductivity of 250-ySfem and discharge water conductivity of
6000-S/cm, the average conductivity will be around 650-uS/cm which should be
acceptable to downstream users,

Note the peak discharge rates for saline water are less than 3500-/s with a five day
period requiring approximately 3000-I/s to maintain the discharge rate.

— et —
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3.3.2 Pumping System

To enable a sensible discharge of water into the river, it will be necessary to have a
flexible pumping platform with a high turndown to ensure the conductivity of the water
at the boundary remains below accepted limits.

3.3.2.1 Pipe Routfe

The ariginal layout for opportunity pumping involved the placement of two KSB pumps
on barges in A pit. These pumps would then discharge into pipelines running around
the western end of B pit, to the north of the levee and into the river at the farm

crossing.
é w%\a <{Af%§‘ﬂ‘1‘[m% e y

i ] v
MR surslyaLees S ity
1 Tomen %

-~

& SO a SNy e dl
Figure 17 - Original Layout for Opportunity Pumping
With the western side of B pit currently utilised as a clay source for the fevee
construction, it is no longer possible to run the pipe system this way.

With an established pipe route from ramp 22 to ramp 24 (Figure 4), it is proposed the
existing open channel from R24 to R26 is utilised. This means only the section from the
barges in pit A to the existing pipe in R22, and the section from R26 to the river
discharge is required.

3.3.2.2 Pumping System Optfons

A S —— e g =<y S x5 - = P riSA e e PP
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KSB Ajax on
Barge - Fitted China FL
with Diesel
Option . 5$8,739
One High Head China FL 4.2-m3/s $3,171,250 /Mi/doy
Warman x 1
High Head
Chinax 1 China FL
KSB Ajax on
Barge - Fitted China FL
- | with Diesel
Option [ 58269
Two High Head China FL 4£.2-m3/s $3,000,750 /Mifdoy
Warman x 1
High Head .
Chinax 1 China FL
High Head .
- Warmanxl ghinaiil
Option | High Head ) 510,574
Three | Chinax1 China FL . 2.0-m3/s $1,827,250 M/ day
China FL.
China Pump- Fl. | China FL China FL China FL
Option China Pump - FL | China FL China FL China FL $10,289
Four 26m3/s | 82311250 Moy
China Pump - FL | China FL
High Head "
Warman x 1 China FL
Option | High Head ) 56,026
Five | Chinax4 China FL 3.5-m3/s 51,822,330 /Mifday
China FL

With the current level of salinity the maximum discharge capacity of 15.2-Mli/hr of water
into the river would require a significant flow event to maintain water quality. To
achieve a suitable flow only one pump wil be used and this pump will have an orifice

plate fitted to restrict flow.

Ancther issue with the KSB pumps is the requirement to have a suitable 11-KV power
supply available, These pumps have also proven difficult to start due to priming issues
and would require a more reliable installation for use in this "on demand" application.

Ta give maximum flexibility to the installation a diesel engine can be fitted to one of the
KSB pumps (4000-|/s) with a reduction ratio set to give a minimum 20% increase in
pump speed to assist in increasing the maximum capacity of the pump. If this unit is
installed with the Warman (1500-1/s) on a floating barge in pit A, significant turn down is
available with a peak capacity of 475-Ml/day. This peak capacity can only be provided

-y C e Pt < ey s »
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however if the open channel from R24 to R26 can remain serviceable. A pump booster
station will be required at the head of R22 and another at R26 for discharge to the river.

If a system with capacity of 2000-/s is chosen, the existing CAT barge configuration can
be used without the need to keep the R26 channel open. If the open channel is closed,
an additional @960 pipe string will be required from R24 to R26.

3.3.3 Cost

The cost for the five pumping options considered are given in Table 10 - Opportunity
Pumping Pump Options
Notes

i.  The install cost for the KSB is high as option one requires a new 2000-kW diesel

engine and clutch. While parts of the existing frame can be reused, some extra
support frame will have to be fabricated.

fi. Option two requires a new 66/11 kV transformer, switchgear and aerials.
Prefiminary enquiries indicates a minimum four month lead time plus shipping
with some companies quoting up fo nine months lead time.

fii.  Option three has the lowest install cost as only two existing pumps are instafled.
As these pumps are relatively high head only one booster station is required.
This installation has the least discharge capacity however.

iv.  Option four has a low Install cost, good capacity and utilises existing equipment.

v. Option five gives reasonable install cost, reasonable capacity, good turndown
and good redundancy. This option uses existing pump sets with new high head
split case pumps, utilising existing engines and frames. Using the high head
pumps reduces the number of booster stations required.

All barge mounted pumps are configured to operate in parallel such that pump flows are
additive. Option four however uses a configuration with one pump installed as in

redundant capacity.

Table 11 - Opportunity Pumping Options Evaluation

Option 'gsot:t" Redundancy | Reliability | Capacity | Turndown | Operation | Totat
1 3 2 4 5 4 5 23
2 3 2 3 5 2 3 18
3 5 5 4 3 4 5 26
4 4 2 4 2 4 5 21
5 5 5 5 4 5 5 29

b i e A g A AR SN =
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3.4 Reverse Osmosis Desalination

From section 3.2 it is noted that the misting/evaporation system requires warm, dry
windy weather to achieve capacity. If weather conditions are such that the misting and
gvaporation performance are negligible and rainfall is such that stream flows are
minimal, an alternative technology is required to ensure disposal of the saline water.

Reverse Osmosis (RO) desalination modules of 5.5-MLD capacity (total feed flow) are
available which will produce a permeate of 200 pSfcm at 70% of feed flow. This leaves
a stream of brine to be treated and currently it is proposed the brine stream is disposed
of using the misting/evaporation system.

The RO Permeate flow rate for these modules is 3.6-MLD (42-l/s - 150-m*/hr) with a
brine flow of 1.9-MLD (22-/s - 80-m/hr). With a lease cost of $28,300/ month for
lease periods in excess of 25 months, a yearly cost would be about $340,000 for a water
disposal of 1,180-Ml per year (permeate). It is noted there are extra costs for
mobilisation ($185,000) plus demobilisation ($90,000) taking the cost to $615,000. This
excludes costs for establishing a stable feedwater supply and a suitable discharge.

Some work is required on this option to determine a process for the processing or
storage of the brine stream during periods when the misting/evaporation system will not
function. During a ten day wet weather period for example the two units will produce
approximately 38-Ml of brine and this stream has to be processed or stored for the

desalination modules to continue functioning.

!
1

FL - .-
Figure 18 - Typical RO Modular Plant Installation
Tnitial discussions with suppliers has indicated prefiltering of the water is required to
lower the Silt Density Index (SDI) to less than three, Without prefiltering the cartridge
filters will require service at intervals as low as two days. With 36 filters per plant (72 for
two) costing approximately $60 per filter the cost over the period is approximately

$2.4M

O R e e B LR
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Note from Figure 19 - RO Plant PFD that there is some equipment required to;
i. supply suitable water to the plant
ii. dispose of the retentate stream
jii. dispose of the permeate stream
fv. dispose of the prefilter rejects stream

Process Schematic Desalination Package
e mm o i e .
]
i Chemical Astseastont
== Cleat’g§ Dok / _ .
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! i
i |
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1
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Endhiad Ve Pacizpe Feed
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Farditmlact
Tank FaterFoes
Pump

Figure 19 - RO Plant PFD

3.4.1.1 Prefiitering

Trials are to be undertaken to determine the extent of prefiltering required. To reduce
the install cost of the prefiltering equipment, it is proposed the existing open channel
from R24 to R26 is modified for use as a large open clarifier. Poly will be injected into
the feedwater pipe a sufficent distance prior to discharge to give 30 seconds residence
time. A wall will be placed across the channel about mid length to shorten the channel
with water then flowing back along the channel to a small weir located near a discharge
sump. The weir will be constructed using inverted culverts with headboards.

As the ramp 24 pump station has to be moved to allow unimpeded access to R24
stockpile, a new sump will be excavated north of the stockpile and sealed using
shotcrete. The combination of the channe! and sump will give a good storage buffer for
the feedwater.

The feedwater will be supplied by two electric pumps (plus one redundant) located on a
barge in A pit. It Is proposed the cost of installing the required electrical infrastructure
for these pumps is justified in comparison to the cost of running diesel engines
continuously for the next three years.

e ! W e g e L e R L e T
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3.4.2 Cost
Table 12 - Desalination Plant Cost

Iter béselipio V- | fo
5[ ~s0-" | 00. | Desdlination Plant . $7,275,500
Ps | -51- | 00 | Estoblish Feed Water Supply $ 585,000
PS | -51- | 01 | Pump system on barge in A pit - 350kW 3001/s - $ 120,000 S
Ps | -51- | 02 | Pump system on barge in A pit - 75kW 250 I/s 3ea $ 95,000 $ 285,000
ps | -51. | 03 | Plping- Barge to Shore DN1200 lea - -
Ps | -51- 04 | Piping - Ramp 22 DNS00 1200 m - -
PS | -51- 05 | Piping- R22 to R24 DN1,000 1,500 m - -
Ps | -51- 06 | R24toR26 DNS00 1,500 m - -
PS5 | -51- 07 | Piping- R22 to R24 DN1,000 31,500m - -
p5 | -51- | 0B | R24to R26 DNS0D 1,500 m - =
| P5 | -51- 09 Fuel for Diesel {assume 50 §/br} . 21,024 hr 1,051,200 - -
PS5 | -51- 10 | Transformer - 11kV - 415V 300 kw lea $190000 /ea $ 180,000
PS5 | -51- 11 | Aerials 300 kw 1ea $120000 fea $ 120,000
p5 | -81- | 12 | Electric motor 300 kW - $60000 fea -
p5 | -52- | 00 | Ectoblish RO Focility. . 32,955,000
PS5 §-52- 01 | Electricity - Aerials - 11kV 450 kw lea S210000 fea $ 210,000
p5 § -52- | 02 | Transformer-1IkV - 415V 450 kW lea 4210000 /ea $ 210,000
P5 | -52- | 03 | Tankage - Feed & Discharge 50,0001 3ea $20000 /fea $ 60,000
ps | -52- | 04 | Miscellanecus - lea $25000 /ea 4 25,000
pP5 | -52- {05 | Clarifier - System 100,000 lea 5450000 /ea $ 450,000
PS5 | -52- § 06 | RO Unit- Procure smil/day lea 52000000 /ea $ 2,000,000
P5 | -52- | 00 | Ro Unit - Lease s $ 1,656,000
Ps | -53- | 01 | Mobilise - - lea $250000 /ea $ 250,000
PS5 | =53~ 02 | Lease - 3vr $432000 fyr $ 1,296,000
PS | -53- | 03 | Demabilise - lea $25000 fea $ 25,000
P5 | -53- | 04 | Miscellaneous Tanks, pumps and piging - lea $85000 fea $ 85,000
PS5 [ -53- 00 | Operation . 5739,500
P5 [-53- | 01 | Polyelectrolyte - Iea $600000 fea $ 600,000
P5 ! -53- | D2 | Cartridge Filters - 300 ea $65 fea $19,500
P5 | -53- | 63 | Maintenance Contract - lea $50000 fea $ 50,000
p5 | .53- | 04 | Chemicals- cleaning etc - lea 570000 /ea $ 70,000
ps | -54- | 00 | Miscelloneous . $ 550,000
PS5 | -54- | 01 | Transformer - 11kV f 415V - - - -
P5 | -54- 02 | Cable - Water proof - 1,250 m $ 350 $ 437,500
P5 | -54- 03 | Pipe-Assuma PN10 poly DN300 250 m $ 450 $ 112,500
P5 | -55- | 00 | Englneering S 730,000
P5 | -55- | 0% | Pond design and certification - lea $ 250,000 £ 250,600
ps | -55- | 02 | Approvals - 1ea $ 80,000 $ 80,000
Ps | -55- | D3 | Supervision - Construction & Running - 3yr $ 150,000 $ 450,000
P5 | -55- | 04 - - - g

Note from Table 12 - Desalination Plant Cost the cost of the misting system has not been
induded. The misting system required to evaporate the brine stream will be the same as

discussed previously in section 3.2.

e e T - e e -
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4 DISPOSAL SUMMARY
Table 13 - Disposal Cost Summary

.| Establish $ 10,678,600 $ 18,661,600
4| Rehabilitation $ 7,033,000 292MI/yr
Miscellaneous $ 550,000 701mi
-] Engineering S 400,000 S 26,628 /Ml
Establish S 7,611,400 5 14,658,400
Rehablfitation $ 6,097,000 292Mli/yr
| Miscellaneous $ 550,000 701MI
Engineering $ 400,000 $ 20,917 /mi
3 Establish S 4,235,000 $ 7,577,500
| Rehabilltation § 2,830,000 292MiIfyr
. Miscellaneous S 112,500 701MI
1 Engineering $ 400,000 $ 10,813 /Ml
{ Pumping and Piping $ 1,610,000 $ 4,740,750
‘l Earthworks § 659,000 2,208M\/yr
Rehabilitation - SWS S 787,500 6,623Ml
Establish Electrical $ 646,250 $ 716 /Ml
1 Miscellaneous $ 430,500
Engineering S 607,500
Feed ~ Water | ¢ 595,000 $ 7,275,500
Establish RO Facility $ 2,955,000 2,161MI/yr
i1 Ro Unit - Lease $ 1,656,000 6,482Ml
.| Operation S 735,500 §  1i122/ml
Miscellzneous $ 550,000
Engineering $ 780,000

TP S e ke e M R SR e e e £ T M Y e P b S
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Engineering

“| Establish - Option One $ 1,433,000 Ccrptaie?ost $ 3,171,250
Establish Diesel Supply $ 931000 i 3,400Mi/yr

| Miscellaneous $ 450,000 3,400MI
':5 Engineering $ 348,250 $933 /M1

: Establish - Option Two 683,000 $ 3,000,750
Establish Electrical 1,482,500 3,400Mil/yr

; ':-i Miscellaneous 487,000 3,400MI
5883 /M

| Establish - Option Three

425,000

$ 1,827,250

Opportunily.

$
$
$
$ 348250
$
$
$
$

‘Pumpmgs; A Establish Diesel Supply 751,000 1,700Mifyr
PIt t0: RiVELE] 1 otianeous 303,000 1,700Mi
Engineering 348,250 s 1,075 /mi
Establish - Option Four $ 705,000 $ 2,311,250 i
? x| Establish Diesel Supply 4§ 955,000 3,400Mifyr
Miscellaneous $ 303,000 3,400M|
Engineering $ 348,250 5 680 /Mi
| Establish - Option Five S 465,000 $ 1,822,330
| Establish Diesel Supply $§ 599,080 3,400Mlfyr
Earthworks $ 55,000 3,400MmI
Viiscellaneous § 355,000 4536 /Ml
Engineering $ 348,250
- . - - — y
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Project Flood Recovery Project
Document Saline Water Disposal Options

Fguipment Name | -
Fquipment No. TBA

6 CORCLUSION

Five options have been considered for the disposal of the residual 10,000-Mi of saline
water from pits A and B.

i. Surface evaporation from pit A

ii.  Evaporation from a purpose built evaporation area
fii.  Misting and evaporation over an area near B pit
iv.  Opportunity pumping into the Nogoa River

v. Reverse Osmosis Desalination

Tt has been determined that the water should be disposed of over a three year period
which significantly reduces the disposal cost compared to the original time frame of one

year,

Table 15 - Cost and Performance Summary

item | Option Performance Install Cost $ / Mi Disposal
i. Surface evaporation from pit A Poor Low Nil
. $10,813
ii. ;v?lzo:’atlzr::;o m arpurpose Average Very High'
uilt evaporation area $26,629
i Misting and evaPoratlon over Good Low 5716
an area near B pit
. ; $536
Iv. Dpportu.n Etypumping;into the Exceltent Minimal
Nogea River 41075
v. Reverse Osmosis Desalination Average Medium $1122

From Table 15 - Cost and Performance Summary It appears there is little difference in
cost between misting and the RO desalination option. It is noted that the RO plant

requires the misting to operate.

From Table 15 - Cost and Performance Summary it is apparent the least expensive
option is to pump the water into the river during a flood event. With the possibility
there will be no flood event during the next three years, the risk associated with relying
a single option such as this is too high.

L — P L .
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FProject Flood Recovery Project
Document Saline Water Disposal Options
Fquipment Name | -

Equijprnent No. TBA

7 RECOMMENDATIONS

The disposal of the saline water Is to be undertaken with considerations to

I. safely
ii. environment
iii. environment - downstream neighbours
iv. cost
a. installation
b. operation

v. fime

Due to the probability there will be insufficient stream flow to fully utilise the pump
installation and achieve the specified discharge capadity, a full 10-Mi/day (feed stream)
Reverse Osmosis Desalination Plant has been selected with an accompanying misting
system for brine disposal. It is recommended a single 5-Mi/day unit is purchased
initially which will aliow time to determine the performance of the full misting system. If
the weather is hot and windy for continued periods and the misting systems performs
above the nominated rate, it may be possible to delay the installation of a second
desalination plant until after the second flood season.

Table 16 - Recommended Options

Description ' Capacity (3 yrc::ﬁo ) Unft Cost Total

Desalination Plant Z161MIyr 6,482001 $1,122 /01 $7,275,500
Misting 2,208Milyr 6,623 $ 716 /MI 34,740,750
Oppertunity Pumpling - Option § 1,133MlAr 340001 § 536 /M1 $1,822,330
TOTAL 5,502Milyr 16,505M1 $838/M1 $13,838,580

L] e R o e A ¥ AT S
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8 APPEMDICIES
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A. COST ESTIMATES
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From:  Peter Westerhois [

Sent:  Wednesday, 2 November 2011 2:58 PM

To:

Subject: FW: ENSHAM IN URGENT NEED OF ASSISTANCE

From: Bradiey John
Sent: Monday, 6 December 2010 11:11 AM
To: i
Cc:
Subject: RE: ENSHAM IN URGENT NEED OF ASSISTANCE

Brown Damien

Thanks Peter

} would be keen to discuss as you propose. | am free between 12 and 2pm if there is a slot there that
suits you and would bring Damien Brown with me. 1 wili get my office to check with yours.

As you know en watching Ensham's situation closely for some time, and foliowing _
contact with yesterday, | had asked him to have the discussion she'd proposed togay.

It's been my understanding that Ensham has been working on a TEP apptication based on the staggered
disposal of 2008's 8000 ML and that TEP was yet to be finalised and submitted to DERM.

Naturally the recent rain will bring forward the time imperative for Ensham and we're keen to assist you
through the process as quickly as possible,

Look forward to discussing soon.

John'Bradley
Director-General

and Resource Management

Department of Environment and Resource Management
400 George Street, Brisbane Q 4000
GPO Box 2454, Brisbane Q 4001

From: peter Westerhis [ RN

Sent: Monday, 6 December 2010 10:22 AM
To: Bradiey John
Cc:
Subject: ENSHAM IN URGENT NEED OF ASSISTANCE
Importance: High

Mr John Bradley — Director General
Qid. Dept. of Environment and Resource Management

Hi John

| hope you are well.

| am assuming that by now your staff will have alerted you to a very serious
situation that is once again confronting the Ensham mine. Over the weekend we
faced a very worrying flood inundation threat, following 2 days of torrential rain
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(up to 200mm) on Thursday and Friday in the Theresa Creek and Fairbairn Dam
catchments. This was on top of already soaked ground and fully charged water
storages. Ultimately the height of the flooded Nogoa River at Ensham reached a
peak of 13.6 metres, only 0.9 metre below the January 2008 level. The new levees
did their job, noting that their reconstruction is still not complete following many
months of delay in the Land Court, The fact that some sections of the levees are not
at AR! 1000 did cause some anxious moments over the weekend.

Anyway, the prognosis for Ensham at this time is not good, viz:

1. The flooded Nogoa River has made a section of our haul road impassible.
This will make it impossible to haul coal from B Pit (about 30% of mine
production) for an estimated 3 or 4 weeks;

2. All mining locations are under water as a result of inflows coming from the
torrential rain over the mine on Thursday and Friday.......refer photos. It is
estimated that 1,000ML have entered the various mining locations this way,
of which the majority is in mining areas on the Northern side of the flooded
Nogoa River;

3. Consequently Ensham is unable to mine any coal. We have declared Force
Majeure on all customers, a situation that will remain for as long as we have
coal under water. There are many serious ramifications of this, one being we
now have no revenue stream;

4. The majority of Ensham’s water storage is on the Southern side of the
Nogoa River where we are carrying in excess of 12,000 ML of water, of
which approximately 9,000 ML is remnant water from the 2008 flood
inundation. This storage is reaching its practical capacity and all other
storage dams are operationally FULL. We are unable to make use of the
major water storage on the Southern side of the river by transferring the
water in the Northern mining areas due to the flooded Nogoa River which
divides these areas;

5. It is inevitable that further rainfall in the coming weeks and months will
further compound these difficult matters;

8. The significant flow occurring in the Nogoa River provides for the opportunity
to virtually eliminate any risk of environmental harm occurring as a result of
a release of water from the Ensham operation.

I have asked my people to obtain your Department’s urgent cooperation to provide
appropriate approval for Ensham to release a large volume of water via various
drains and creeks at the mine surface that flow to the Nogoa River whilst this
situation exists.

Ensham fully accepts any requirements around monitoring, measuring and reporting
that would need to be imposed on us. | would be happy for Ensham staff to take
instructions from DERM staff with respect to these things.

| am hoping that you can offer some urgent assistance here. | will call you iater
today, after you have had some time to contemplate this matter. Alternatively | would
be happy to wander up to your office to give you a personal briefing, just let me
know.

Kind Regards,

2/11/2011
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Peter Westerhuis
Chief Executive Officer
Ensham Resources

e b L +

Think B4U Print

1 ream of paper = 6% of a tree and 5.4kg C02 in the atmosphere

3 sheets of A4 paper = 1 litre of water
________________________________________________________________ +
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From _peter westernis [N

Sent: Wednesday, 2 November 2011 2:57 PM
To: i

Subject: FW: ENSHAM IN URGENT NEED OF ASSISTANCE

From: Peter Westerhuis

Sent: Eri :
To:
Subject: RE: E AM I

Hi John & Damien

Thank you for your assistance on this, for us, business critical issue. You will be aware
that Ensham submitted the TEP application on Tuesday evening and I am hopeful your
department finds it suitable.

Our coal mining operations remain at a standstill at every mining face, awaiting authority
to commence water clearance. Once we start the recovery process it will still be about 2
weeks before we get sufficient coal release to commence mining. Commencement of
water pumping as soon as possible will also allow us to take advantage of the high-
flowing dilution capacity of the Nogoa River for longer.

[, as did- spent a big part of yesterday in conversations with a range of
Stakeholders about our application to discharge. | was encouraged by the levei of
support for Ensham and the understanding folks have about our unfortunate

predicament.

Anyway, thanks for giving us a good hearing and we do appreciate the constructive
advice. Please let me know if there is anything else | can do to expedite our TEP
application.

Kind Regards,

Peter Westerhuis

From: Brown DamienW
Sent: Monday, 6 December :

To: Peter Westerhuis

_ eradtey Jobr [

Subject: RE: ENSHAM IN URGENT NEED OF ASSISTANCE
Importance: High

Peter

Apologies, | neglected to add in my previous emall that if ER is able to provide a suitable TEP
then a turnaround time of 2-3 days is possible.

regards

2/1172011
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Damien Brown
Assistant Director-General
Regional Service Deliver

www.aerm. gld.gov.au

Department of Environment and Resource Management
Level 13

400 George Street, Brisbane Q 4000

GPO Box 2454, Brishane Q 4001

From: Brown Damien

Bradley John;
Subject: FW: ENSHAM IN URGENT NEED OF
Importance: High

Peter

| thought it worth following up on the key points from our meeting today.

Ensham Resources (ER) intends to submit a draft Transitional Environmental Program (TEP} to

DERM that would allow ER to discharge mine affected water outside its current

Environmental Authority (EA) conditions. From the discussion today | think the key points for

ER include;

e Keeping the submission and the discharge plan to a scale, based on ER's priorities, that

will allow timely consideration;

o Specifying which conditions of the EA can't be complied with;

e Providing a clear and specific plan covering at least discharge locations, volumes,
timeframes, criteria and importantly, monitoring that ER will undertake;

e Using all relevant information from post 2008, any data relating to those releases, and

any relevant information from current toxicity studies to support the plan;

e Clearly stating information gaps and why they exist {inability to sample etc), using any

available information to make an inference on those gaps;
s Stating any assumptions;

A key aspect of timely response to the submission of the draft TEP is that the better the case
and the more "work" done by ER to support that case then the easier the assessment process
is for DERM.

t understand from our discussion that DERM can expect ER's application tomorrow morning.
if you need further information from DERM as you prepare the submission, please don't
hesitate to contact, Ed Donohue, Regional Manager {4938 4584 or 0418 154 914), Joe
Pappalardo, Regional Service Director (4967-0770 or 0418 882 569), or myself (details
below).

2/11/2011
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Regards

Damien Brown

Assistant Director-General
Regional Service Deliver
Telephone:

www.derm.gld.gov.au

Department of Environment and Resource Management
Level 13

400 George Street, Brisbane Q 4000

GPO Box 2454, Brishane Q 4001

rrom; pte et [T
Sent: Monday, 6 December :

To:
Cc:l
Subject: ENSHAM IN URGENT NEED OF ASSISTANCE
Importance: High

Mr John Bradley — Director General
Qld. Dept. of Environment and Resource Management

Hi John
| hope you are well.

| am assuming that by now your staff will have alerted you to a very serious situation
that is once again confronting the Ensham mine. Over the weekend we faced a very
worrying flood inundation threat, following 2 days of torrential rain (up to 200mm) on
Thursday and Friday in the Theresa Creek and Fairbairn Dam catchments. This was
on top of already soaked ground and fully charged water storages. Ultimately the
height of the flooded Nogoa River at Ensham reached a peak of 13.6 metres, only 0.9
metre below the January 2008 level. The new levees did their job, noting that their
reconstruction is still not complete following many months of delay in the Land Court.
The fact that some sections of the levees are not at AR| 1000 did cause some
anxious moments over the weekend.

Anyway, the prognosis for Ensham at this time is not good, viz:

1. The flooded Nogoa River has made a section of our haul road impassible. This
will make it impossible to haul coal from B Pit (about 30% of mine production)
for an estimated 3 or 4 weeks;

2. All mining locations are under water as a result of inflows coming from the
torrential rain over the mine on Thursday and Friday....... refer photos. It is

2/11/2011
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estimated that 1,000ML have entered the various mining locations this way, of
which the majority is in mining areas on the Northern side of the flooded
Nogoa River,;

3. Consequently Ensham is unable to mine any coal. We have declared Force
Majeure on all customers, a situation that will remain for as long as we have
coal under water. There are many serious ramifications of this, one being we
now have no revenue stream;

4. The majority of Ensham’s water storage is on the Southern side of the Nogoa
River where we are carrying in excess of 12,000 ML of water, of which
approximately 9,000 ML is remnant water from the 2008 flood inundation.
This storage is reaching its practical capacity and all other storage dams are
operationally FULL. We are unable to make use of the major water storage
on the Southern side of the river by transferring the water in the Northern
mining areas due to the flooded Nogoa River which divides these areas;

5.1t is inevitable that further rainfall in the coming weeks and months will further
compound these difficult matters;

6. The significant flow occurring in the Nogoa River provides for the opportunity to
virtually eliminate any risk of environmental harm occurring as a result of a
release of water from the Ensham operation.

| have asked my people to obtain your Department’s urgent cooperation to provide
appropriate approval for Ensham to release a large volume of water via various drains
and creeks at the mine surface that flow to the Nogoa River whilst this situation exists.

Ensham fully accepts any requirements around monitoring, measuring and reporting
that would need to be imposed on us. | would be happy for Ensham staff to take
instructions from DERM staff with respect to these things.

| am hoping that you can offer some urgent assistance here. | will call you later today,
after you have had some time to contemplate this matter. Alternatively | would be
happy to wander up to your office to give you a personal briefing, just let me know.

Kind Regards,
Peter Westerhuis

Chief Executive Officer
Ensham Resources

Think B4U Print
1 ream of paper = 6% of a tree and 5.4kg CO2 in the atmosphere

3 sheets of A4 paper = 1 litre of water
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Subject: ' FW: Ensham TEP release

~~~~~ Original Mes -

To: Peter Westerhuis

Sent: Fri Dec 18
Subject: Ensham TEP release

Peter

For info, this is going out tonight from us re TEP approval. Thanks for your approach to
working through issues this week.

Pls stay in touch as the operation gets underway if there are any issues or queries for
Ensham,

’\ Regards

John B

CLOSE WATCH TO BE KEPT ON ENSHAM MINE WATER RELEASE

The Department of Environment and Resource Management has today approved a request from
Ensham Resources coal mine, near Emerald, to discharge mine affected water outside of its
current Environmental Authority (EA) conditions., Ensham made the request so that it can
resume its mining operations.

DERM Regional Services Director Central West Region_said the discharge
would be closely monitored throughout the operation an e company was required to ensure
there was no risk of environmental harm.

“Ensham has provided a clear and specific plan covering discharge locations, volumes,
timeframes and monitoring requirements which will be undertaken during the discharge,”
aid.

“This Ensham water release is a much lower volume to the 2088 event when the mine released
approximately 138,000 megalitres of water, at 2000 megalitres per day, compared with this
latest release of approximately 3608 megalitres at 100 megalitres per day.”

said Ensham was permitted to release water from its open cut pit over a four
week period while the Nogoa River was experiencing high flows providing significant
dilution.

“The significant flow currently occurring in the Nogoa River provides the opportunity to
dilute the released water, further eliminating the risk of any environmental harm or
impacts on drinking water supplies, including the Rockhampton drinking water supply,” he
said. '

Water will be released into Boggy Creek, which flows directly into the Nogoa River.

“The department will be conducting regular independent site inspections during the water
discharge and Ensham is required to provide daily water quality monitoring to test for
levels of Electrical Conductivity (EC), pH levels and turbidity,”’ | N =10




“Once a set EC level is reached, this will trigger a cease to the water discharge.’’

caid DERM was committed to protecting the quality of water in the Fitzroy
Basin following concerns over water discharges in 20@3.

“Companies can seek special approval to discharge outside of their normal authorities, but
it is up to the companies to demonstrate there will not be any environmental harm,’’ he

said.

“DERM and Ensham are working clesely together to ensure that the relevant guidelines are
being met during this controlled water release.

“Tf Ensham breaches the conditions set out by the department, appropriate action will be
taken under the provisions of the Environmental Protection Act 1994.°°

Ensham has notified potentially affected water users and landholders and local government
authorities have also been made aware of the release and its water quality to avoid an
impact on drinking water supplies.

Further information about Fitzroy Basin water quality is available at -

ey http://waw.fitzroyriver,gld.gov.au/

Think B4U Print
1 ream of paper = 6% of a tree and 5.4kg €02 in the atmosphere
3 sheets of A4 paper = 1 litre of water
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Sent:  Wednesday, 2 November 2011 2:58 PM

To: I

Subject: FW: Ensham Mine facing immediate and severe flood threat

Sent: Friday, 31 December 2010 12:41

To: i

Cc:% Brown Damien; Wall Terry; Best Debbie
Subject: Re: Ensham Mine facing immediate and severe flood threat

Peter

Thanl¢s for this update and for Ensham’s contribution to the enormous logistic effort currentily
ungderway.

Our staff are closely involved in the State Disaster Management arrangements and the CQ team are
monitoring the mines situation.

| have copied in Debbie Best who is Acting Director General in my absence in NSW at present. { would
appreciate it if you could continue to keep us posted.

If you need us urgently...Debbie’ direct mobile number i-nd Damien's is_
{My number is NN

Thanks
John B

Subject: Ensham Mine facing immediate and severe flood threat

From: Peter Westerhuis
Sent: Friday, December
To: Bradley John

Hi John Bradley
| need to give you a heads-up regarding the situation at Ensham.

The situation at Ensham is not good - and is worsening. The new levees appear to be holding up OK
but a threat of inundation is coming from the east. The levee at the adjacent Currimundi property
coliapsed at dawn, flooding the grain paddocks to the east of the Ensham light vehicle access road (on
the right hand side as you drive to the mine office from the security gate). This water is now rising and
pressing against Ensham's eastern levees. It is currently about 1m from the top. You will recall that
Ensham was thwarted for many months in completing this levee to ARI1,000 by proceedings that were
stuck in the QCAT process after two (2) distant landholders objected to the levee permit issued by the
NRFPB. There is now a risk of over-topping or failure of this levee. Should that occur there is the risk of
severe inundation of B pit (south of the Nogea).

People and equipment have been fortifying this levee for several days and this work is continuing.

However, it will likely get to a point that it is no longer safe to remain in the area so people and
equipment will then need to be withdrawn.

2/11/2011
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The situation is unpredictable. The swollen Comet River is exarcebating the effects of a rising Nogoa River
and | suspect this has caused the Currimundi levee to be swamped.

Fingers are crossed - there ain't much more we can do. And the Nogoa is still rising, probably got another
metre to go.

Peter Westerhuis
CEO
Ensham Resources

Think B4U Print
1 ream of paper = 6% of a tree and 5.4kg CO2 in the atmosphere

3 sheets of 84 paper = 1 litre of water
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rrom: peterveser S

Sent: Movember 2011 2:56 PM
To:

Subject: FW: Ensham Update
Importance: High

Attachments: P1030498.JPG; P1030500.JPG; P1030504.JPG; P1030510.JPG; P1030512.JPG;
P1030513.JPG; P1030514.JPG; P1030522.JPG; P1030523.JPG; P1030527.JPG;
P1030528.JPG; P1030535.JPG; P1030539.JPG; P1030542.JPG; P1030543.JPG,;
P1030544.JPG

From: Peter Westerhuis
Sent:
To

Subject: Ensham Update
Importance: High

Good Evening
By way of update at Ensham.......

The situation at Ensham Mine is finely balanced but calm. The Nogoa River at
Ensham/Duckponds is 14.93m and still rising, but the rate of increase is tapering off.
We are already about 0.5m higher than the Jan 2008 peak. Difficult to predict but it
looks like we may get to 15.3m, perhaps 15.5m tomorrow around midday. Fortunately
the Comet River is falling which will ease the holdback.

The new levees appear to be holding up satisfactorily and it also looks like the
fortification work on the east levees is working. If we can get thru the next 6 to 12 hours
| think we will have seen the worst of it. However we do still remain at risk of a
catastrophic fevee failure until the Nogoa has substantially subsided. This is because
structures have been stressed and remain under static and dynamic loading.

The attached photographs, taken about 3 to 4 hours ago depict the situation on the
ground:

498 - Haulroad Ramp 3

500 - Ramp 3 levees

504 - Red hill - working as part of the levee
510 - Nogoa Pastoral farm shed

512 - Nogoa Homestead just above the water level
513 - Old Winton creek

514 - Old Winton creek

522 - B pit east levee

523 - B pit east levee

527 - Curramundi - flood water in cotton crop
528 - Curramundi

535 - Curramundji

539 - Ensham haul road looking north

2/11/2011
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542 - Water against B pit east levee

543 - Access road looking north

544 - Forification of B pit east levee

Unless something unexpected or dramatic happens you won't hear from me until 2011.
Meanwhile | just might leave that bottle of Veuve Clicquot on ice for another 24 hours
before | slip the cork out.

Kind Regards,

Peter Westerhuis

............

2/11/2011
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Sent: Wednesday, 2 November 2011 2.56 PM
To: i

Subject: FW. Ensham Update

From: Peter Westerhuis

Subject: RE: Ensham Update

Good Evening
Ensham update.......

| can confirm that the Nogoa River at Ensham/Duckponds is, as expected, starting to
slowly recede and at 1900 hrs was 14.88m, coming off the peak of 15.03m recorded
yesterday morning.

Conditions at Ensham look satisfactory and all levees and fortifications appear to have
held up well. Although this is very much a relief | will refrain from declaring the

current flood threat over. Until the Nogoa has subsided further there remains the risk of
an unexpected levee failure . This is because the structures have been stressed and
remain under pressure. Current river height stiil exceeds the 2008 peak.

Watch this space.
Kind Regards,

Peter Westerhuis

From: Peter Westerhuis

Sent: Fri 31/12/2010 8:43 PM
To:
Cc:

Subject: Ensham Update

Good Evening
By way of update at Ensham.......

The situation at Ensham Mine is finely balanced but calm. The Nogoa River at
Ensham/Duckponds is 14.93m and still rising, but the rate of increase is tapering off.
We are already about 0.5m higher than the Jan 2008 peak. Difficult to predict but it
looks like we may get to 15.3m, perhaps 15.5m tomorrow around midday. Fortunately
the Comet River is falling which will ease the holdback.

The new levees appear to be holding up satisfactorily and it also looks like the
fortification work on the east levees is working. If we can get thru the next 6 to 12 hours

2/11/2011
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| think we will have seen the worst of it. However we do still remain at risk of a catastrophic
levee failure until the Nogoa has substantially subsided. This is because structures have
been stressed and remain under static and dynamic loading.

The attached photographs, taken about 3 to 4 hours ago depict the situation on the
ground:

498 - Haulroad Ramp 3

500 - Ramp 3 levees

504 - Red hill - working as part of the levee
510 - Nogoa Pastoral farm shed

512 - Nogoa Homestead just above the water level
513 - Old Winton creek

514 - Old Winton creek

522 - B pit east levee

523 - B pit east levee

527 - Curramundi - flood water in cotton crop
528 - Curramundi

535 - Curramundi

539 - Ensham haul road looking north

542 - Water against B pit east ievee

543 - Access road looking north

544 - Forification of B pit east levee

Unless something unexpected or dramatic happens you won't hear from me until 2011.
Meanwhile | just might leave that bottle of Veuve Clicquot on ice for another 24 hours
before | slip the cork out.

Kind Regards,

Peter Westerhuis
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Sent; Wednesday, 2 November 2011 2:58 PM
To:
Subject: FW: Ensham Update

Attachments: P1030695.jpg; P1030699.jpg; P1030703.jpg; P1030719.jpg; P1030751.jpg; P1030780.jpg

From: Peter Westerhuis

Se u N
To:
Cc:

Subject: Ensham Update

Good Evening

The Nogoa River at Ensham remains stubbornly high at 14.4m at 1900 today (about same level as
January 2008 peak), bit is falling slowly. There have been no unexpected incidents and on the basis the
situation remains stable | have authorised the wallking of Draglines back into working areas tomorrow.
Coal mining is likely to resume in 2 or 3 days.

| try not to think about the fact we have 2 or 3 months of wet season still ahead of us.

Anyway, for now thank you for your encuiries as to our status, your offers of assistance and your support.
These things | & other Enshamites do value very much and do not under-estimate.

Some parting photographs, taken this aftermoon, itiustrating current physical conditions. .......

695 — Temporary raising of east levee has worked

699 — Currimundi crops devastated. Landholder Carl Morawitz has asked for Ensham assistance to drain
water & place temporary embankments. Ensham is obliging him with two (2) bulidozers going to work on
his property today. He is doing it tough.

703 —~ More Currimundi wipe-out

719 - The 1st Currimundi breach, still taking flood water. Also illustrates the fortified east levee.

751 - Dragline 4 being prepared to walk back into R&81....... tommorow.,

780 — C/D pit levee at Ramp 3....... locks good.

Hopefully you won't hear from me again, not about this stuff anyway.

Kind Regards,

Peter Westerhuis

From: Peter Westerhuis
Sent: Sat 1/01/2011 8:17 PM

Cc:

Subject: RE: Ensham Update
Good Evening

Ensham update.......

| can confirm that the Nogoa River at Ensham/Duckponds is, as expected, starting to
slowly recede and at 1900 hrs was 14.88m, coming off the peak of 15.03m recorded
yesterday morning.
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Conditions at Ensham look satisfactory and all levees and fortifications appear to have held
up well. Although this is very much a relief | will refrain from declaring the current flood
threat over. Until the Nogoa has subsided further there remains the risk of an unexpected
levee faifure . This is because the structures have been stressed and remain under
pressure. Current river height still exceeds the 2008 peak.

Watch this space.
Kind Regards,

Peter Westerhuis

From: Peter Westerhuis

Subject: Ensham Update

Good Evening
By way of update at Ensham.......

The situation at Ensham Mine is finely balanced but calm. The Nogoa River at
Ensham/Duckponds is 14.93m and still rising, but the rate of increase is tapering off. We
are already about 0.5m higher than the Jan 2008 peak. Difficult to predict but it looks

fike we may get to 15.3m, perhaps 15.5m tomorrow around midday. Fortunately the Comet
River is falling which will ease the hoidback.

The new levees appear to be holding up satisfactorily and it also looks like the fortification
work on the east levees is working. If we can get thru the next 6 to 12 hours | think we will
have seen the worst of it. However we do still remain at risk of a catastrophic levee failure
until the Nogoa has substantially subsided. This is because structures have been stressed
and remain under static and dynamic loading.

The attached photographs, taken about 3 to 4 hours ago depict the situation on the
ground:

498 - Haulroad Ramp 3

500 - Ramp 3 levees

504 - Red hill - working as part of the levee
510 - Nogoa Pastoral farm shed

512 - Nogoa Homestead just above the water level
513 - Old Winton creek

514 - Old Winton creek

522 - B pit east levee

523 - B pit east levee

527 - Curramundi - flood water in cotton crop
528 - Curramundi

535 - Curramundi

539 - Ensham haul road looking north

542 - \Water against B pit east levee

543 - Access road looking north
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544 - Forification of B pit east levee

Unless something unexpected or dramatic happens you won't hear from me until 2011.
Meanwhile | just might leave that bottle of Veuve Clicquot on ice for another 24 hours
before 1 slip the cork out.

Kind Regards,

Peter Westerhuis

2/11/2011
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From: Peter Westerhui

Sent: Wednesday. 2 November 2011 2:57 PM
To: ‘

Subject: FW: Ensham water release

From: Peter Westerhuis

se E .
To:
Cc:

Subject: Ensham water release
Hi John Bradley and Damien Brown

Ensham continues to discharge water under the conditions of our present TEP and will continue
to do so for some time.

I understand you are aware also of the water that currently resides in A Pit and A Pit-south. Total
volume is approximately 12,000ML of which 9,000ML is 2008 remnant flood water with

the balance accumulated since that time. The water is saline (up to 11,000 EC) but has no other
contaminants, This water has long ago become a debillitating factor in Ensham's operations, for a
number of reasons:

1. The wall structure separating the A pit water storage from operational B pit is
a major safety concern. Wall failure would inundate B pit and potentially subject
coalminers and equipment to the risk of an inrush. Many safeguards are in place
(geotechnical inspections, radar wall movement detection, surveys, restricted
blasting etc) but nevertheless failure of the wall remains a risk.

2. It is preventing us from accessing lower strip ratio coal in that area of the mine
and hence is increasing our marginal cost of production.

3. A pit quality coal is necessary for several customer blends and we are ham-strung
without it.

4. The inability to mine A pit is preventing us from obtaining sufficient strike-length
for all draglines, It is highly probable that this will cause Ensham to stand-down one
(1) dragline in 2011.

5. If we have any more localised rain events like early December then we will be
completely out of storage capacity and run the risk of uncontrolled discharges.

6. Several times in December extra-ordinary flows in Corkscrew Creek presented a
risk of breaching into A Pit-south. We have placed temporary embankments but
need to replace these with purpose built defenses, something that can't be done
effectively whilst these coal mining areas are being used for water storage.

Several months ago Ensham commenced the process of obtaining permitted authority to release

this water under strictly controlled conditions. I am not sure if this is taking us down the path of
an EA amendment or a TEP. In any case [ have taskecﬂvith
the job of greatly expediting this work. Right now Ensham has a Sydney Harbour's worth of

water flowing through it every two days. It makes sense from every possible angle that we
commence the release of this water at a rate of 300ML/day into this enormous flow immediately.
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The impact on the milieu of releasing this water over the next few months would be less than
negligible and doing so would therefore be a very sensible and responsible decision.

The purpose of contacting you about this now is to ask you to brief your staff so that when CM
and/or NB contact some of them in the next few days then hopefully we can be assured of their good
guidance and assistance.

Kind Regards,

Peter Westerhuis

Chief Executive Officer
Ensham Resources

‘‘‘‘‘‘‘‘‘‘‘‘

2/11/2011





















































































































































































































L

Government

| g}% Queensland

Cepartment of

Tle/R |53
File/Ref EMD Environment and Resource

fManagement
24 December 2009
c/c The Mining Registrar
Genera! Manager — Technical Department of Employment,
Ensham Resources Pty Ltd Economic Development and Innovation
GPO Box 814 PO Box 245
BRISBANE QLD 4001 EMERALD QLD 4720

Attention: _ (Manager Corporate Sustainability}

The Department of Environment and Resource Management (the depariment) refers to the
application for amendment of a level 1 non code compliant environmental authority lodged
bv Ensham Resources Pty Ltd for the Ensham Coal Mine. I am pleased to advise that this
application has been granted as of 24 December 2009.

A final environmental authority (mining activity) MIM800086202 has been issued and is
enclosed with the following:

- Ecotrack Notice of Decision — Permit Application; and
- The amended environmental authority.

Should you have any further enquiries, please do not hesitate to contact Mr Glen Schulz,
Principal Environmental Officer of the department on telephone (07) 3330 5623.

Yours sincerely

Manager Environmental Se:vices- Mining

99 Hospital Road

PO Box 806

Queensland 4720 Australia
Telephone + 61 7 4980 6200
Facsimile + 61 7 4882 2568
Website www.derm.qld.gov.au
ABN 46 640 294 485
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nial licences and permits

Notice of Decision — Amendment Application

This nofice is issued by the Department of Environment and Resource Management to advise of a statutory decision made
under section 258 of the Envirenmental Protection Act 1994.

General Manager — Technical
Ensham Resources Pty Lid
GPO Box 814

BRISBANE QLD 4001

Attn:_(Manager — Corporate Sustainability)
Qur Reference: 174745

Re: Amendment of environmental zuthority MIM800086202 (Ensham}

The Department of Environment and Resource Management has assessed the application received on 23
September 2009 to amend environmental authority MIM800086202 by replacing the water schedule with the
model conditions and updating the dam and levee conditions and wishes to advise you that the application has

been Granted.

This Notice of Decision and the aitached amended environmental authority constitute the permit documentation.

If you require more information please contact Glen Schulz, the Project Manager, on {(07) 3330 5623,

Enguirfes:
Delegate Environmental Services
Environmental Profection Act 1994 Central West — Emerald
24 December 2009 PO Box 906

99 Hospital Road

EMERALD QLD 4720

Ph. 4980 6200
Fax. 4982 2568

Attachmen! — Information shest: Infernal review and land court appeal process
- EA MIMB00086202

Page 1 of 1 = Decamber 2009
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environmental licences & permils

Environmental Authority (Mining Activities) Non Code Compliant Level 1
Mining Project
Permit' Number: MIM800086202 — Ensham Mine

Soction 258 — Envi-onmental Protection Act 1994

Takes effect from: 24 Decermber 2009

Details:
B Permit Holder{s) Name . Address
Principal Holder Biigh Ceal Limited C/- Ensham Resources
Joint Holder Tidemitsu Australia Resources Pty Ltd Level 20, AMP Place
Joint Holder J-Power Australia Pty Lid . 10 Eagle Street
Joint Holder |G International (Australia) Pty Ltd BRISBANE QLD 4000
PO Box 814
BRISBANE QLD 4001
Activity(s) -ILocation(s)
Mining Black Coal 40km east of Emerald
M1.7459
L7460
ML70049
ML70326
SA 2 (Lot 31 P864573)

The anniversary date of the environmental authority is 30 May.

The environmental authority is subject to the attached conditions of approval,

!"‘*a-;g

Delegate
Environmental Protection Act 1994
24 December 2009

1 permit includes licences, approvals, permits, authorisations, ceriificates, sanclions or equivalent/similar as réquired by
legiélatiq_n administered by the Department of Environment and Resource Management.

Page 1 of 40 « December 2009
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environmenial lfcences and permifs

Department Interest — Genera.

Financial assurance
A1 Provide a financial assurance in the amount and form required by the administering authority prior to the

commencement of activities proposed under this environmental authority.

A2 The financial assurance is to remain in force until the administering autherity is satisfied that no claim on

the assurance [s likely.

Maintenance of measures, plant and equipment
A3 The environmental authorify holder must ensure:
a) thatall measures, plant and equipment necessary to ensure compliance with the conditions of this
environmental authority are installed,;
b)  that such measures, plant and equipment are maintained in a proper condition; and
c) thatsuch measures, plant and equipment are operated in & proper manner.

Monitoring
A4 Record, compile and keep for a minimum of five (5) years all monitoring results required by this

environmental authority and make available for inspection all or any of these records upon request by the

administering authority.

A5 Where monitoring Is a requirement of this environmental authority, ensure that a competent person(s)

conducts all monitoring.

Storage and handling of flammable and combustible Ilqmds
Ab Spillage of all flammable and combustible liquids must be contained within an on-site contalnment

system and controiled in a manner that prevents environmental harm (other than frivial harm) and
maintained in accordance with Section 5.9 of AS 7940 - Storage and Handling of Flammable and

Combustible Liquids of 1993,

Definitions
AT Words and phrases used throughout this environmental authority are defined in Appendix 1-"

Definitions. Where a definition for a term used in this environmental authority is sought and the term
is not defined within this environmenta! authority, the definitions in the Environmental Protection Act
1994, its Regulations and Environmental Protection Policies must be used.
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environmental licences and permits

Department inferest ~ Air

Dust nuisance

B1 All reasonable and practicable measures must be taken to minimise the release of dust or
particulate matter or both resulting from the mining activities that causes or is likely to cause an

environmental nuisance, at any sensitive place.

B2 When requested by the administering authority, dust and particulate monitoring must be undertaken
within a reasonable and practicable timeframe nominated by the administering authority to
investigate any complaint (which is neither frivolous nor vexatious nor based an mistaken belief in
the opinion of the authorised officer) of environmental nuisance at any sensitive place, and the
reslts must be notified within fourteen (14) days fo the administering authority following completion

of monitoring.

B3 If the environmental authority holder can provide evidence through monitoring that the following limits
are not being exceeded then the holder is not in breach of condition B1:

a) dustdeposition of one hundred and twenty (120) milligrams per square metre per day, averaged
over one {1) month, when monitored in accordance with AS 3580.10.1 Methods for sampling
and analysis of amblent air - Determination of particulates - Deposited matter ~ Gravimefric
method of 1997 or another method of monitoring/assessment as determined to be appropriate
dus to the nature of the nuisance decided in consultation with the administering authority; and

b) aconcentration of particulate matter with an aerodynamic diameter of less than ten (10)
micrometer (PM10) suspended in the atmasphere of one hundred and fifty (150) micrograms
per cubic meter over a twenty-four (24) hour averaging time, at a sensitive place downwind of
the operation land, when monitered in accordance with:

(i) Particulate matter- determination of suspended particulate PM10 high volume sampler
with size sefective inlet — Gravimetric method, when monitored in accordance with AS
3580.9.6 Methods for sampling and analysis of ambient air — determination of suspended
particulate matter — PM (sub) 10 high volume sampler with size-selective inlet —
Gravimetric method of 1890, or

(i} Any alternative method of sampling PM10 which may be permitted by the Air Quality
Sampling Manual as published from time to time by the administering authority.

Department Interest — Water

Contaminant release
Wi Contaminants that will, or have the potential to cause environmental harm must not be released directly

or indirectly to any waters except as permiited under the conditions of this environmental authority.

Page 3 of 40 = December 2009
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Environmental Authority: MIM800086202

environmenlal licences and parmils

W2 The release of contaminants to waters must only occur from the release points specified in Table 1
(Contaminant release points, sources and receiving waters) and depicted in Appendix 2 (Release points
(RP) and monitoring points {MP) for Ensham Coal Mine) of this environmental authority.
Table 1 (Contaminant release points, sources and receiving waters)
Release ‘ . ' . : Receiving waters
Point (RP) Easting Northing Contaminant Soures and Location Monitoring Point description
~ RP{ Ramp 24 Fill Point Dam and Ramp 4 |
Nogoa 653,753 7,401,398 P D End of pipe Nogoa River
River am
RP 2
Boagy 654,270 7412235 Ramp 8 Pit (Yongala) End of pipe Boggy Creek
Craek
- W3 The release of contaminants to waters must not exceed the release limits stated in Table 2

(Contaminant release limits) when measured at the monitoring points specified in Table 1 (Contaminant
release points, sources and receiving waters) for each quality characteristic.

Table 2 (Contaminant release limits)

Quality Interim release limits wntil 31 Future release Hmits from 1 Maniforing
Characferistic December 2011 January 2012 frequency
Electrical 1,500 750 Drally during release {the first sample
conduchivity must be taken within 2 hours of
(nSlem) . commencement of release)
6.5 (minimum) 6.5 (minimum) Daily durlng release (the first sample
pH (pH Unit) must be taken within 2 hours of
9.0 {maximum) 9,0 (maximum) commencement of release)
Daily dusing release* {first sample
Turbidity (NTU) 360 360 within 2 hours of commencement of
_ release)
! Daily during release” (first sample
4 Siﬁ}zg‘a(?gif_) 150 150 within 2 hours of commencement of
g release)
Daily during relaase* (first sample
l
Suz'phate 1,000 250 within 2 hours of commencement of
(S047) (ma/L) release)

Note: NA —~ not available, * focal trigger values need to be developed

w4

The release of contaminants to waters from the release points must be monitored at the locations
specified in Table 1 (Contaminant release points, sources and receiving waters} for each quality
characteristic and at the frequency specified in Table 2 (Contaminant release limits) and Table 3

(Release contaminant trigger investigation levels).
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environmenal Heences and permils

Yakle 3 (Release contaminaunt trigger investigation levels)

Quality characteristic Trigger levels (pel) Monitorlng frequency
Aluminium 300
Arsenic 13
Cadmium 0.2
Chrornium 1.12
Copper ' 10
Iran 300 |
Lead . 10
Mercury 1
Nickel 1
Zinc 10
Boron aro
Cobalt 90 Commencement :Iful;?riega:‘eeleaa“si thereaiter weelkly
Manganese 1900
Molybdenum 34
Selenium 10
Siiver
Uranfum
Vanadium 10
Ammenia 900
Nitrate 1100
Petroletm hydrocarbons (C6-C9) 20
Petroleurn hydrocarbons (G10-C38) 100
Fluorlde (total} . 2000

Note:
1. All matats and metalloids must be measured as fofal (unfiltered) and dissoived (fillered). Trigger levels for metalimetalfoids apply if

dissolved resuits exceed frigger. .
2 Tha fist of quality characteristics required fo be monilored as per Table 3 will be reviewed once the results of the monitoring data is
gathered for the inferim period until 31 December 2011 or an earlier date if the data is, or becomes, available and if it is defermined that
there is no need to monitor for certain Individual qualily characteristics these can be removed from Table 3.
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environmental licences and permits

W5 If quality characteristics of the release exceed any of the trigger levels specified in Table 3 (Release
contaminant trigger investigation levels) during a release event, the environmental authority halder must
compare the down stream results in the receiving waters to the trigger values specified in Table 3

(Release contaminant trigger investigation {evels) and:

1. where the trigger values are not exceeded then no action Is to be taken; or

2. where the down stream results exceed the trigger values specified Table 3 for any quality
characteristic, compare the results of the down stream site {o the data from background

monitoring sites and;
a) if the result is less than the background monitoring site data, then no action is to be taken;

or

b) if the result is greater than the background monitoring site data, complete an investigation
in accordance with the ANZECC & ARMCANZ 2000 methodology, into the potential for
environmental harm and provide a written report to the administering authority in the next
annual return, outlining:
(i) details of the investigations carried out; and
(iiy  actions taken to prevent environmental harm.

Note: Where an excesdence of a trigger level has occurred and Is being investigated, in accordance with Wa(2)b)(if) of this condition, no
further reporting fs required for subsequent trigger evenis for that quality characterstic.

We If an exceedence in accordance with condition W5(2)b)(ii) is identified, the holder of the envirenmental
authority must notify the administering authofity within fourteen (14) days of receiving the result.

Contaminant release evenis
W7 The holder must install, operate and maintain a stream flow gauging station fo determine and record

stream flows at the locations upstream of each release point as specified in Table 4 (Contaminant
release during flow events) for any receiving water into which a release oceurs. -

w8 Notwithstanding any other condition of this environmental authority, the release of contaminants to
waters must only take place during periods of natural flow events specified as minimum flow in Table 4
{Contaminant release during flow events) for the contaminant release point(s) specified in Table 1

(Contaminant release points, sources and receiving waters).

Table 4 (Contaminant release during flow events)

* Minfmum flowIn |
Receiving Release . . . .
Gauging station . receiving water Flow recording
d ::';:‘.e:l on ’(';'F',‘)t description Northing | Easting required for a frequency
escrip ) release svent
Gauging Station 2
(GS 2) (Af the same
Nogoa River RP1 locatlon as the 7,402,390 550,482 20m/s
existing Duckponds Continuous (minimum
gauging station) daily)
Gauging Station 3 i s
Boggy Creek RFP 2 (GS 3) (Adjacent to 7,414,491 | 655,399 mfs
Ramp 9 at Yongala)
Page 6 of 40 » Decermber 2009
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environmental llvencas and pannils:

w9

V10

Wil

Contaminant release flow rate must not exceed twenty percent (20%) of receiving water flow rate.

The daily quantity of contaminants released from each release point must be measured and recorded at
the monitoring points in Table 1 (Contaminant release points, sources and recelving waters).

Releases to waters must be undertaken so as not to cause erosion of the bed and banks of the
receiving waters, or cause a material build ub of sediment in such waters.

totification of release avent

w12

The environmental authority holder must notify the administering authority as sooh as practicable (no
later than six (6) hours of having commenced releasing mine affected water to the receiving
environment). Notification must include the submission of written verification to the administering
authority of the following information:

a) release commencement dateftime,

b) expected release cessation date/time;

c) release point/s;

d) release volume (estimated);

e) receiving water/s including the natural flow rate; and

f) any details (including available'data) regarding likely impacts on the receiving water(s}.

Note: Nolification to the administering authoriy must be addressed to the Manager and Project Manager of the local administering aufhority
via email or facsimile.

W13

The environmental authority holder must notify the administering authority as soon as

practicable, (nominally withip twenty-four (24) hours after of cessation of a release) of the cessation of a

release notified under condition W12 and within twenty-eight (28) days provide the following information
in writing:

a) release cessation daie/time;

b) natural flow volume in receiving water;

¢) volume of water released;

d) details regarding the compliance of the release with the conditions of Agency Interest; Water of this

environmental authority {i.e. contamination limits, natural flow, discharge volume),
g) all in-situ water quality monitoring results; and
f) any other matters pertinent to the water release event.

Notification of release event exceedeice
W14  [f the release limits defined in Table 2 (Co ntaminant release limits) are exceeded, the holder of the

environmental authority must notify the administering authority within twenty-four (24) hours of receiving

the resulis.
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W15 The environmentai authority holder must, within twenty-eight (28) days of a release that exceeds the
conditions of this environmental authority, provide a report to the administering autherity detaiting:
a) the reason for the release;
b) the location of the release;
¢) all water quality monitoring resulis;
d) any general observations;
e) all calculations; and
f) any other matters pert'inent to the water release event.

Monitoring of water storage quality
W16 Water storages stated in Table 5 (Water storage monitoring) which are associated with the release
points must be monitored for the water quality characteristics speacified in Table 6 {Onsite water storage

contaminant limits) at the monitoring locations and at the monitoring frequency specified in Table 5.

Table 5 (Water storage monitoring)

Frequency of

Water storage description Northing Easting konitoring location monitoring
Ramp 24 Fil Polnt Dam ; ,
(Southem side of Nogoa Rive) 7,398,309 652,651 Within 100m of pump Intake polnt
Ramp 4 Dam (Northern side of o , .
Nogoa River) 7,403,558 653,862 Within 100m of pump intake point Quartetly
Ramp 8 Pit (Northern side of :
Nogoa River adjacent fo the 7412758 654,376 Within 100m of pump fntake point
Yongala Pit)

W47  In the event that waters storages defined in Table 5 (Water storage menitoring) exceed the contaminant
limits defined in Table 6 (Onsite water storage contaminant limits), the holder of the environmental
authority must implement measures, where practicable, to prevent access fo waters by all livestock.
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envirenmeantal licences and permits

Tahle 6 (Onsite water storage gontaminant limits)

Quaiity characteristic . Test value Contaminant imit
pH (pH unit) Range . Greater than 4, less than 8°
EG (uS/cm) Maximum 5970'

Sulphate (r'nglL) Maximum 1000’
Fluoride (mg/L) Maxirum 2
Alurminium (mgfL) Maximum 5'
Arsenic (mg/L) Maximum 05'
Gadmium (mg/L) Maximum 0.01'
Cobalt (mg/L) . Maximum 1!
Copper {mg/L) . Masimum 1!
Lead (mg/L) Maximum 0.1!
Nickel (mg/L) Maxinium 1!
Zinc{mglt) Maxirmum 20!

"Nole:
1 contaminant limit based on ANZECC & ARMCANZ (2000) stock water quality guidefines.
2 Page 4.2-15 of ANZECC & ARMCANZ (2000) "Sail and animal health will not generalfy be affectad by water with pfi in the range of 4—

N(;f&.' Total measurements (unfiltered) must be faken and analysed.

Receiving environment monitoring and contaminant trigger levels

W18  The quality of the receiving waters must be monitored at the locations spegified in Table 8 {Recsiving
water upstream background sites and down stream monitoring points) and shown in Appendix 2
(Release points (RP) and monitoring points {(MP) for Ensham Coal Mine) for each quality characteristic
and at the monitoring frequency stated in Table 7 (Receiving waters contaminant trigger levels).
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Table 7 (Receiving waters contaminant triggar levels)

Monitering fraquency
Quality characterlstic Trigger lsvel
pH 6.5-~8.0
Electrical Canductivity (uS/cmj 500
Daily during the release
Suspended solids {mg/L) . 1,000
Sulphate (SO*) {mg/L) 250

Table 8 (Receiving water upstream background sites and down stream monitoring points)

Monitoring point (MP) Rm"”ggs‘;':t:tﬁ"]“"a”"“ Easting Northing

Monitoring polnts for RP 1 — Nogoa River discharge point

Upstream background monitoring points

Nogoa River — upstream ]
MP 2 Ensham land boundary at 660,462 7,402,390
Duckponds Crossing

Downstreaim moniforing point

Nogoa River — downsiream
WP 3 Ensham lease boundary 654,688 7.400,679

Monltering points for RP3 = Boggy Cresk discharge point

Upstream background menitoring péints

MP 4 Boggy 0?“;;2 ;:gg:";”‘ to 655,399 7,414,491
Boggy Creek — at haul road -
MP & crossing north of Ramp 7 653 608 7,408,061

Nofe:

a}  The upstream moniforing point should ba within 10km of the release point.

b} The downstream pofnt should not be greater than 1.6km from the release point.

¢) The data from background moniforing points must riof be used where thay are affected by relaases from other mings.
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W19

If quality charactetistics of the receiving water at the downstream monitoring points exceed any of the
trigger levels specified in Table 7 (Receiving waters contaminant trigger levels) during a release event
the environmental authority holder must compare the down stream results to the upstream results in the
receiving waters and:
1. where the downstream result is the same or a lower value than the upstream value for the quality
characteristic then no action is to be taken; or
2. where the down stream results exceed the upstream results complete an investigation in
accordance with the ANZECC & ARMCANZ 2000 methodology, into the potential for
environmental harm and provide a written report to the administering authority in the next annual
return, outlining:
(i detaits of the investigations carried out; and
(i)  actions taken to prevent environmental harm.

Note: Where an exceedence of a frigger level has occurred and is belng investigated, in accordance with W9 2(ii) of this condition, no
further reporting is required for subsequent trigger events for that quality characteristic.

Receiving Environment Monitoring Program {REMP)

W29

A REMP must be developed and implemented by 30 March 2010 to monitor and record the effects of
the release of contaminants on the receiving environment periodically and whilst contaminants are
being discharged from the site, with the aims of identifying and describing the extent of any adverse
impacts to local environmental values, and monitoring any changes in the receiving water. A copy of the
REMP must be provided to the administering authority prior to its implementation and due consideration
given to any comments made on the REMP by the administering authority.

For the purposes of the REMP, the receiving environment is the waters of the Nogoa River downsfream
of Ensham Coal Mine to Riley’s Crossing near the Comet River junction,
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w21 The REMP must address (but not necessarily be limited to) the following:

a)

b)

d)

e)

g)

h)

)

)

)

Description of potentially affected receiving waters including key communities and background
water quality characteristics based on accurate and reliable monitoring data that takes into
consideration any temporal variation (e.g. seasonality);

Description of applicable environmental values and water quality ‘'ubjectives to be achieved (i.e. as
scheduled pursuant to the Environmental Protection (! Water) Policy 1997);

Any relevant reports prepared by other gavernmental or professional research organisations that
relate to the recéiving environment within which the REMP is proposed;

Water quality targets within the receiving environment to be achieved, and clarification of
contaminant concentrations or levels indicating adverse environmental impacts during the REMP
Monitoring for any potential adverse environmental impacts caused by the release;

Monitoring of stream flow and hydrology;

Monitoring of toxicants should consider the indicators specified in Table 3 (Release contaminant
trigger Investigation levels) to assess the extent of the compliance of concentrations with water
quality objectives and/or the ANZECC & ARMCANZ 2000 guidelines for slightly to moderately
disturbed ecosystems,

Monitoring of physical chemical parameters as a minimum those specified in Table 2 (Contaminant
release limits) (in addition to dissoived oxygen saturation and temperatura);

Monitoring biological Indicators (for macroinvertebrates in accordance with the AusRivas
methodology) and metals/metalloids in sediments (in accordance with ANZECC & ARMCANZ 2000,
BATLEY and/or the most recent version of AS5667.1 Guidance on Sampling of Bottom Sediments)
for permanent, semi-permanent water holes and water storages;

The locations of monitoring points (including the locations specified in Table 8 (Receiving water
upsiream background sites and down stream maonitoring pc;ints) which are background and
downstream impacted sites for each releage point);

The frequency or scheduling of sampling and analysis sufficient to determine water quality
objectives and to derive site specific reference values within two (2) years (depending on wet
season flows) in accordance with the Queensland Water Quality Guidelines 2006, For ephemeral
streams, this should include p_eriods of flow irrespective of mine or other discharges;

Specify sampling and analysis methods and quality assurance and control,

m) Any historical datasets to be relied upon;

n)

o)

Description of the statistical basis on which conclusions are drawn; and
Any spatial and temporal controls to exclude potential confounding factors.

W22 A report outlining the findings of the REMP, including all monitoring results and interpretations in
accordance with conditions W20 & W21 must be prepared and submifted in writing to the administering
authority by 1 October 2011. This should include an assessment of background water quality, any
assimilative capacity for those contaminants monitored and the suitability of current discharge limits to

protect downstream environment values.
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Water reuse

wa3

\Water contaminated by mining activity may be piped or trucked or transferred by some other means that
does not contravene the conditions of this environmental authority during periods of dry weather for the
purpose of supplying stock water to properties directly adjoining properties owned by the environmental
authority holder or a third party and subject to compliance with the quality release limits specified [n
Table 9 (Stock water release limits).

Table 9 (Stock water release limits)

Quality characteristic Units finimum Maximum
pH pH units 5 55
- | Elscirical Conductivity usiem N/A 5000
4 1. By third party agreement for any other parameter
W24  Water contaminated by mining activity may be piped or trucked or transferred by some other means that
does not contravene the conditions of this environmental authority during periods of dry weather for the
purpose of supplying irrigation water to properties directly adjoining propetties owned by the
environmental authority holder or a third party and subject to compliance with quality limits specified in
Table 10 (Irrigation water release limits).
Table 10 (lrrigation water release limits)
Quality characteristic Units Minfmum Maximum
pH pH units 65 8.5
Site specific value to be
determined in accordance with
) Elactrical Conductivily pSiem N/A ANﬁE;%; gﬂgg’ﬁgg éi(;OO)
; provided through an
amendment process

1. By third parly agreement for any other parameter

W25 \Water contaminated by mining activity may be piped.or trucked off the mining lease for the purpose of
supplying water to a third party for purpose of construction and/or road maintenance in accordance with
the conditions of this envirenmental authority.

W26 Water contaminated by mining activity may be piped or trucked for the purpose of supplying water to an
adjoining mine in accordance with the conditions of this environmental authority. The volume, pH and
electrical conductivity of water transferred fo the adjoining mine must be monitored and recorded.
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W27  If the responsibility of water contaminated by mining activities {the water) is given or transferred to

another persen in accordance with conditions W23, W24, W25 or W2e6:

a) the respansibility of the water must only be given or transferred in accordance with a written
agreement (the third party agreement); and

b) include in the third party agreement a commitment from the person utilising the water to use
water in such a way as to prevent environmental harm or public heaith incidences and specifically
make the persons aware of the General Environmental Duty (GED) under section 319 of the
Environmental Protection Act 1994, environmental sustainability of the water disposal and

protection of environmental values of waters.

Water gensral
W28  All determinations of water quality must be:
a) performed by a person or body possessing appropriate experience and qualifications to perform the
required measurements;
b) made in accordance with methods prescribed in the fatest edition of the administering authority’s

Water Quality Sampling Manual,

c) collected from the monitoring locations identified within this environmental authority, within two {2)
hours of each other where possible; and

d} carried out on representative samples.

8) [aboratory testing must be undertaken using a laboratory accredited (e.g. NATA) method of

analysis.

Note: Condition W28 requires the Water Qualify Manual to ba folfowed and where it is not followed because of exceplional circumstances
this should be explalned and reported with the resulfs.

W29 The release of contaminants directly or indirectly to waters:
a) must not produce any visible discololration of receiving waters; and
b} must not produce any slick or other visible or odorous evidence of oil, grease or petrochemicals nor
contain visible floating oil, grease, scum, litter or other objectionable matter.
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Annual water monitoring reporting
W30  The following information must be recorded in relation to all water monitoring required under the
conditions of this environmental authority and submitted to the administering authority in the specified
format with each annual refurn:
a) the date on which the sample was taken,
by the time at which the sample was taken;
¢) the monitoring point at which the sample was taken,
d) the measured or estimated daily quantity of the contaminants released from all release points;
g) the release flow rate at the time of sampling for each release point;
f) the results of all monitoring and details of any exceedences with the condifions of this environmental
authority; and
g) water quality monitoring data must be provided to the administering authority in the specified

electronic format upon request.

Temporary interference with waterways

W31  Temporarily destroying native vegetation, excavating, or pfacing fill in a watercourse, lake or spring
necessary for and associated with mining operations must be undertaken in accordance with
administering authority’s Water Guideline - Activities In a Watercourse, Lake or Spring assaciated with

Mining Activiies.

Water management plan

W32 A Water Management Plan must be developed and implemented by 30 Warch 2010 that provides for
the proper and effective management of the actual and potential envirenmental impacts resulting from
the mining activity and to ensure compliance with the conditions of this environmental authority.

W33  The Water Management Plan must be developed in accordance with Department of Environment and
Resource Management's Guideline for Preparing a \Water Management Plan 2009 or any updates that
become available from time to ime and must include at least the following components:

a) Contaminant Source Study;

b) Site Water Balance and Model;

¢) Water Management System;

d) Saline Drainage Prevention and Management Measures;

e) Acid Rock Drainage Prevention and Management Measures (if applicable);
f) Emergency and Contingency Planning; and

g) Monitoring and Review.
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W34  Each year the holder of the environmental authority must undertake a review of the Water Management
Plan prior to the wet season (i.e. by 1 November) and a further review following the wet season (i.e. by
1 May the following year) to ensure that proper and effective measures, pracfices or procedures are in
place so that the mine is operated In accordance with the conditions of this environmental authority and

that environmental harm is prevented or minimised.

W35 A copy of the Water Management Plan and/or a review of the Water Management Plan must be

provided to the administering authority on request.

Saline drainage
W36 The holder of this environmental authority must ensure proper and effective measures are taken to

avoid or otherwise minimise the generation and/or release of saline drainage.

Acid rock drainage
W37  The holder of this environmental authority must ensure proper and effective measures are taken to

avoid or otherwise minimise the generation and/or release of acid rock drainage.

Stormwater and water sediment controls
W38  An Erosion and Sediment Control Plan must be developed by an appropriately qualified person and

implemented for all stages of the mining activities on the site to minimise erosion and the release of

sediment fo receiving waters and contamination of storm water.

W39  The maintenance and cleaning of any vehicles, plant or equipment must not be cairied out in areas
from which contaminants can be released Into any receiving waters.

W40  Any spillage of wastes, contaminants or other materials must be cleaned up as quickly as practicable
to rinimise the release of wastes, contaminants or materials to any stormwater drainage system or-

receiving waters.
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Fitzroy River basin study

Wa1i  The administering authority and the holder of this environmental authority both acknowledge that the
conditions for release of contaminants to the Nogoa River in this environmental authority have been
calculated without the benefit of the findings of projects proposed to be undertaken as per
recommendations 2 and 3 of the Study of cumulative impacts on water qualily of mining activities in the
Fitzroy River Basin {April 2009). The administering authority may, based on the information provided in
the study report when it becomes available, all relevant information available at the time and the
ragulatory framework aﬁpllicable at that time, consult with the holder of this environmental authority
about the conditions in the environmental authority concerning the treatment and disposal of waste

water.

The aim of the consuliation shall be the meaningful review of the contaminant release limits imposed in
this environmental authority having regard fo:

a) the study resulis;

b) near field monitoring resuits;

¢) QLD Water Quality Guidelines; and

d) best practice environmental management.

If this review leads to a change in the requirements on this environmental authority holder, this shail be
advanced by way of an envirenmental authority amendment or a Transitional Environmental Program

and as is necessary or desirable.

Sawage efiluent
w42 Sewage effluent used for dust suppression or irrigation must not exceed sewage release limits defined
in Table 11 (Sewage effluent quality standards).
Table 11 (Sewzge effluent quality standards)

Quality Release limit Units Limit type ?;:ﬁ:ﬂ:g
5 Day BOD 20 ma/l max On release
pH 6-8 range l On release
“Frae Chlorine residuals 1.0 mg/t. max On release
Faecal coliforms
{based on the average of 1,000 Col:gga;]per max On reiease
a min of 5 samples) '

Groundwater
W43  Groundwater affected by mining activities must be monitored at the locations and frequencies defined in

Table 12 (Groundwater monitoring locations).
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W44 -Subject to Condition W43 groundwater levels must be monitored and groundwater draw down
fluctuations in excess of 2m per year, not resulting from the pumping of licensed bores, must be notified

within fourteen (14) days to the administering authority following completion of monitoring.

Table 42 (Groundwater monitoring locations)

Monitoring poin: Easting (AMD) Northing (AMG) Sampling Freqi.iéhcy
point
Alluvium graoundwater — Quarterly
(upstream) 651,140 7,402,054 aw2 (depth)
Alluvium groundwater Quarterly
(downstream) 854,627 7,399,513 GwW1 (depth)

W45 The method of water sampling required by this environmental authority must comply with that sef out in the latest

edition of the administering authority’s Water Quality Sampling Manual.

Department Interest — Dams

All dams
C1 The holder of this environmental authority must ensure that sach dam is designed, constructed,

operated and maintained in accordance with accepted engineering standards and is fit for the purpose

for which it is intended.

c2 The hazard category of each dam must be assessed by a suitably qualified and experienced person at
least once per year, based on documented evidence sufficlent to define or confirm the current nature
and extent of environmental consequences for potential failure of that dam. Hazard category is to be
determined in accordance with the Site Water Management Technical Guideline for Environmental
Management of Exploraﬁon and Mining in Queensiand 1995.

c3 Dams having a hazard category assessed as significant or high, must be specifically authorised by this

enviranmental authority.

C4 The condition of dams must be manitored for early signs of loss of structural or hydraulic integrity,
based on the advice of a suitably qualified and experlenced person. The methods of monitoring and
frequency of monitoring shall be as assessed by that suitably qualified and experienced person, based
on the hazard category and particular circumstances of each daim.

c5 In the event of early signs of loss of structural or hydraulic integrity, the holder of this environmental
authority must immediately take action to prevent or minimise any actual or potential environmental
harm, and report in writing any findings and actions taken to the administering authority within twenty

eight (28} days of that event.
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C8 The holder of this environmental authority must not abandon any dam but must decommission each

dam such that ongoing environmental harm is prevented.

o7 As a minimum, decommissioning must be conducted such that each dam is:
a) either:
i astable landform, that no longer contains flowable substances, or
ii. approved or authorised under relevant legislation for a beneficial use, or
ii. is avoid authorised by the administering authority to remain after decommissioning; and
b) compliant with the rehabilitation requirements of this environmental authority.

Certification and operation
Cs Documentation required by the conditions in this schedule must be kept available for inspection by the

administering authority for a period of five (5} years after the conclusion of the environmentally relevant
activity in respect of which this environmental authority has been granted.

co The holder of this environmental authority must not commence construction of a regulated dam unless:
a) the holder has submiited to the administering authority twe copies of a design plan, together with
the certification of a suitably qualified and experienced person that the design of the regulated dam
will deliver the performance stated in the design plan and that it will be compliant in all respects with
this environmental authority, and
b) atleast twenty (20) business days has passed since the receipt of those documents, or the
administering authority notifies the holder that a design plan and certification in accordance with this

environmental authority, has been received.

C10  Each design plan for a regulated dam under this environmental authority, must consider the likely
outcomes for releases to the environment using estimates of likely contaminant concentrations using
data from contact testing, output from modelling on site and modelling for flows in the nearby

watercourses.

Ci1  Each design plan for a regulated dam under this environmental authority, must include the outcomes
from water balance modelling of the worst case scenarios of wet season storage and discharges. This
information must be presented graphically at a suitable fime step and be able to compare the incident

rainfall, runoff and envircnmental releases for all regutated dams.
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Cc12  When construction or modification of any regulated dam is complete, the holder of this environmental
authority must submit to the administering authority two {2) copies of a set of ‘as constructed’ drawings,
together with the certification of a suitably qualified and experienced person that the dam ‘as
constructed’ will deliver the performance stated In the design plan and that it will be compliant in all

respects with this environmental authority.

C13  The holder of this environmental authority must ensure that there is always a current operational plan
for each regulated dam, which may form part of other plans required by legislation.

C14  The operational plan shall at least cover all matters relevant to the operation and maintenance of the
regulated dam so that it is compliant in all respects with this environmental authority.

C15  The holder of this environmental authority must ensure that, where a current operaticnal plan covers
decommissioning and rehabilitation, aperations are consistent with the objectives in any design ptan for

the dam.

C16  The holder of this environmental authority must notify the administering authority immediately of the
level in any regulated dam reaching the mandatory reporting level (MRL), and confirm in writing within

geven (7) days.

Annual inspection and report
C17  The holder of this environmental authority must arrange for each regulated dam to be inspected

annually by a suitably qualified and experienced person, in accordance with the following conditions.

Ci8  Ateach annual inspection, the condition of each regulated dam must be assessed, including the
structural, geotechnical and hydraulic adequacy of the dam and the adequacy of the works with respect
to dam safety, and any recommended actions conveyed immediately to the holder of this environmental

authority.

C19  The holder of this enviranmental authority must immediately act upon recommendations arising from an

annual inspection on condition and adequacy of a dam.

C20 At each annual inspection, the adequacy of the available storage against the design storage allowance
(DSA) specified must be assessed and, if a MRL is required, it must be determined and marked on

each regulated dam.

21 A final assessment of adequacy of available storage In each regulated dam must be based on a dam
level observed Within the month of October, accepted as valid by the suitably qualified and experienced
person, and resulting in an estimate of the level in that dam as at 1 Novemiber.
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€22  For each annual inspection, two (2) copies of a report certified by the suitably qualified and experienced
person, including any recommended actions to be taken to ensure the integrity of each regulated dam,
must be provided to the administering authority by 1 December.

Flood protection [evee — Additional conditions
C23  The design plan in accordance with condition C9 must include:

a) drawings describing the location and dimensions of the levee and the mining excavations in the
vicinity of the levee, including confirmation the levee meets the specified design requirements in
condition C24; and

b) a documented procedure for surveillance of the levee and any adjacent mining excavation slopes to
detect and report to the administering authority any ground movement that compromises or may

compromise the integrity of the levee.

C24  Design requirements for the levee and adjacent mining excavation include:
a) the design level of the levee crest shall be at least one (1) metre above the estimated 1in 1,000
ARl flood event for the adjacent watercourses; and
b) mining excavation slopes adjacent to the levee must remain stable and are to be designed with a
factor of safety of one point five (1.5} (calculated from the levee toe) or above based on an

accepted stability analysis.

C25  The flood protection levee authorised under this environmental authority must be constructed and
maintained such that:
a) itdoesnot result in increased erosion of the bank or bed of the Nogoa River,
b) itdoes not significantly impact upon riparian or existing remnant vegetation; and
c) the levee itself will not erade during any flood events up fo the 1in 1,000 ARI event.

Flood protection levee - Surveillance and remedial works

€26 The condition of constructed levees including the surface area between the downstream toe of the
levee and the end wall crest of the open-cut mining pit should be monitored for surface cracks and must
at a minimum be inspected and assessed by a suitably qualified and experienced person at least once
per year between the months of May and October inclusive (i.e. during the ‘dry’ season and before the
onset of the ‘wet’ season), and at any time if alarming, unusual or otherwise unsatisfactory conditions

are observed.

C27  For each flood protection levee annual inspection, two copies of the surveillance report, including any
recommendations for remedial works, must be provided to the administering inspection within twenty-

eight (28) days of the date of inspection.
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C233  Remedial works identified as being required for the flood protection levee during the inspections and
assessments conducted under conditions C26 and C27, must be notifted In writing to the administering
authority within fifteen (15) business days of the completion of the inspections, and commenced within
twenty-eight (28) days unless otherwise agreed in writing by the administering authority.

C29  The annual return for this environmental authority shall be accompanied by a report, by a suitably
qualified and experienced person, that certifies that the documented procedure for surveillance of the
levee has baen applied in accordance with the procedure, that there has been no erosion, cracking or
vertical or horizontal deformation that has impacted on the integrity of the levee, and that the levee has
been maintained in accordance with the certified design plan.

Regulated dams — Location and basic specificafions
_/) C30 The following are the only regulated dams authorised under this enviranmental authority, and those
! dams are to be located within the control points defined in Table 13 {Location of requlated dams).

Table 13 (Location of regulat;zd dams)

Name of regulated dam Latitude (GDAZ4) Longitude (GDA%4)
23.4526788 148.479443E
23.462024S 148479971E |
23.4694855 148.484350F
Northern Flood Prctection Levee .23.4781 218 148.484996E
234845775 148.492496E
23,4848235 148.503665E
o ) 23.4721165 148.503753E
j 23.611969S 148.463875E
23.496693 148.471324E
234982295 148.497999E
Southemn Flood Protection Leves
23.5037985 148,505249E
23.5147655 148.501661E
23.5272585 148.486488E

31  The following are the only regutated dams authorised under this environmental authority, and those
dams are ta accord with the basic specifications in Table 14 (Basic specification of regulated dams).
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Table 14 (Basic specification of requlated darms)

Name of regulated | Maximum surface Maximum volume | Maximum height Purpose of

dam area of dam (ha) |of dam (ML) of Dam (m) dam
Flood protection
Northern Flood Protection
MNIA N/A 8 for mine
Levee .
workings

Flood protection
N/A . N/A 6.5 for mine
workings

Southern Flood Protection
Levee

C32  The following are the only regulated dams authorised under this environmental authority, and those
dams are to accord with the hydrautic specifications in Table 15 (Hydraulic performance of regulated

ﬁ) dams) helow.
o
Table 15 (Hydraulic performance of regulated dams)
Design Spillway or Protection Mandatory
Regulated Dam . .
Storage Allowance Critical Design Event Repoiting Level
Northern Flood ' AEP 0.001 (1-in~1,000) plus 1 metre
. N/A - N/A
Protaction Levee minimum freeboard
Southem Flood AEP 0.001 (1-in-1,000) plus 1 mefre
. N/A . N/A
Protection Levee minimum freeboard

Department Interest — Noise and vibration
Noise nuisarnce
) D1 Subject to conditions D2 and D3 noise from the mining activity must not cause an environmental

o nuisance, at any sensitive or commercial place.

D2 When requested by the administering authority, noise monitoring must be undertaken within a
reasonable and practicable timeframe nominated by the administering authority to investigate any
complaint (which is neither frivolous nor vexatious nor based on mistaken belief in the opinion of the
authorised officer) of environmental nuisance at any sensitive or commercial place, and the resulis
must be notified within fourteen (14) days to the administering authority following.

D3 The method of measurement and reporting of noise levels must comply with the latest edition of the
administering authority’s Noise Measurement Manual.
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Departmenrt Interest — Waste

E1

E2

E3

E4

Tyres stored awaiting disposal or transport, for take-back and, recycling, or waste-to-energy options -
should be stockpiled in volumes less than three (3) metre in height and two hundred (200) square metre
in area and at least ten (10) metre from any other tyre storage area.

All reasonable and practicable fire prevention measures must be implemented, including removal of
grass and other materials within a ten (10) metre radius of the scrap tyre storage area.

Disposal of scrap tyres resulting from the mining activities in spoil emplacement is acceptable provided:
a) all other stages (options) in the waste hierarchy have been considered; and
b) tyres are placed as deep in the spoil as reasonably practicable.

Scrap tyres resuiting from the mining actlvities disposed within the operational land must not impede
saturated aquifers or compromise the stability of the consolidated landform.

Depariment interest — Land

Rehabilitation landform criteria

F1

F2

Progressive rehabilitation must commence when areas hecome available within the operational land.

Complefe an investigation into rehabilitation of the disturbed areas and submit a report to the

administering authority proposing success criteria and landform design criteria by 31 December 2010
The rehabilitation success criteria must be detailed in the Plan of Operations.
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F3 A Rehabilitation Management Plan for all mining areas must be developed by 31 December 2010
and submitted to the administering authority for approval. The Rehabilitation Management Plan
must:

a) map existing areas of rehabilitation;

b) detail rehabifitation methods applied to areas in F3 a);

c) identify success factors from areas in F3 a),

d) detail future rehabilitation actions to be completed on areas in F3 a);

g) Iidentify three (3) analogue and three (3) rehabilitation sites to be used to develop rehabilitation
success criteria;

f) detail landform design criteria;

g) detail future planned rehabilitation methods for disturbed areas,

h) detail planned native vegetation rehabilitation areas and corridors;

} i) detail rehabilitation monitoring and maintenance requirements to be applied to all areas of

disturbance;

j) detail end of mine landform design plan,

k) detail spoil characteristics, soil analysis, soll separation for use on rehabilitation; and

[) detail potential problem and how they wilt be addresses.

F4 Upon submission of the Rehabilitation Management Pian (condition F3) an amended environmentai
authority will be issued redressing new rehabilitation landform criteria conditions relative fo the results
identified.

Residual voids

F5 All reasonable and practicable measures shall be taken to minimise or prevent serlous environmental

harm being caused by the void other than the environmental harm constituted by the existence of the
residual void itseif and subject to any other condition within this environmental authority.
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Fé6 If residual voids are to be left, an investigation into void aptions must be prepared and a report
submitted to the administering authority. The investigation must at a minimum include the following:

a) A study of options available for minimising residual void area and volume,

b) A void hydrology study, addressing the long-term water balance in the voids, connections to
groundwater resources and water quality parameters in the long term;

c) A pit wall siability study, considering the effects of long-term erosion and weathering of the pit
wall and the effects of significant hydrologicél gvenis;

d) A hydrological study info the long-term risk of the Nogoa River, Boggy Creek / residual void
interaction, including erosion of the levee and extreme hydrolegical events, and the
consequences of such interaction to the long-term stability of the residual voids;

8) A study of void capability to support native flora and fauna; and

f)y A proposalls for end of mine void rehabilitation success criteria and rasidual void areas and

volumes.

These studies will be undertaken during the life of the mine, and will include detailed research and
modeliing. All studies must be complete prior to five (5} years before end of open cut mining.

Topsoil management
F7 Topsoil resources, that are suitable for use in rehabilitation, must be salvaged ahead of mining

disturbance (or additional spail placement) for strategic use in rehabilitation of the minefspoil dump
area. This fopsoil removal and relocation must be decumented in a Topsoil Stockpile Register.

Infrastructurs
F8 All infrastructure, constructed by or for the environmental autherity holder during the mining activitiss

Inc]uding water storage'strudtures, must be removed from the site priorto mining. lease surrender,
except where agreed in writing by the post mining land owner / holder.

Nota: This is not applicable where the landowner / holder is the environmental authorify hofder.

Depariment Interest — Community

Complaint respnnse
G1 Alt complaints received must be recorded including details of complainant, reasons for the complaint,

investigations undertaken, conclusions formed and actions taken. This information must be made

available for inspection by the administering authority on request.
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Appendix 1 — Definitions

Words and phrases used throughout this licence are defined below except where identified in the Environmental
Protection Act 1994 or subordinate legislation. Where a word or term is not defined, the ordinary English
meaning applies, and regard should be given to the Macquarié Dictionary.

«20" percentile flow” means the 20™ percentile of all daily flow measurements {or estimations) of daily flow
over a 10 year period for a particular site. The 20™ percentile calculation should only include days where flow
has been measured (or estimated), i.e. not dry weather days.

“acceptance criteria” means the measures by which actions implemented are deemed o be complete. The
acceptance criteria indicate the success of the decommissioning and rehabilitation outcomes or remediation of
areas which have been significantly disturbed by the environmentally relevant activities. Acceptance eriteria may

include information regarding: -

a) stability of final land forms in terms of settflement, erosion, weathering, pondage and drainage;

b) control of geochemical and contaminant transport processes;

G} quality of runoff waters and potential impact on receiving environment;

d} vegetation establishment, survival and succession;

e) vegetation productivity, sustained growth and structure development;

) fauna colanisation and habitat development;

a) ecosystem processes such as soil development and nutrient cycling, and the recolonisation of specific
fauna groups such as coﬁembo!a, mites and termites which are involved in these processes;

h) microbiological studies including recolonisation by mycorrhizal fungi, microbial biomass and respiration;

i) effects of varlous establishment treatments such as deep ripping, topsoll handling, seeding and fertiliser
application on vegetation growth and development;

i resilience of vegetation to disease, insect attack, drought and fire; and,

k) vegetation water use and effects on ground water levels and catchment yields.

“accapted engineering standards” in relation to dams, means those standards of design, construction,
operation and mainfenance that are broadly accepted within the profession of engineering as being good
practice for the purpose and application being considered. In the case of dams, the most relevant documenis
would be publications of the Australian National Committee on Large Dams (ANCOLD), guidelines published by
Queensland government departments, and relevant Australian and New Zealand Standards.

«“acid rock drainage” means any contaminated discharge emanating from a mining activity formed through a
series of chemical and biological reactions, when geological strata is disturbed and exposed to oxygen and

moisture as a result of mining activity.

“administering autherity” means the Department of Environment and Resource Management or its

successor.
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“ajrblast overpressure” means energy transmitted from the biast site within the atmosphere in the form of
pressure waves. The maximum excess pressure in this wave, above ambient pressure is the peak airblast

overpressure measured in decibels linear (dB).

“ambient {or total) noise” at a place, means the level of noise at the place from al! sources (near and far),

measured as the Leq for an appropriate time interval.

“Annual Exceedence Probability’ or "AEP” means the probability that af least one event in excess of a

particular magnitude will accur in any given year.

“ANZECC" means the Australian and New Zealand Guidelines for Fresh Marine Water Quality 2000,
“quthority” means environmental authority (mining activities) under the Environmental Protection Act 1994.

“appropriately qualified person” means a person who has professional qualifications, training, skills or
experience relevant to the nominated subject matter and can give authoritative assessment, advice and analysis
on perfor'mance relative to the subject matter using the relevant protocols, standards, methods or literature.

"assessed” or "assess” by a suitably qualified and experienced person in relation to a hazard assessmeant of a
dam, means that a statutory declaration has been made by that person and, when taken together with any
attached or appended documents referenced in that declaration, all of the following aspects are addressed and

are sufficient to allow an independent audit at any time:

a) exacly what has been assessed and the precise nature of that assessment;

b) the relevant legisfative, regulatory and technical ciiteria on which the assessment has been based;

¢) the relevant data and facts on which the assessment has been based, the source of that material, and the

efforts made to obtain all relevant data and facts; and
d} the reasoning on which the assessment has been based using the relevant data and facts, and the relevant

criteria.

“associated works” in relation to a dam, means:
(a) operations of any kind and all things constructed, erected or installed for that dam; and

(b) any tand used for those operations.

»authority” means environmental autherity (mining activities) under the Envirenmental Profection Act 1994.

“competent person” means a person with the demonstrated skill and knowledge required to carry out the task
to a standard necessary for the reliance upon collected data or protection of the environment.
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"wad and hanks’ for a waters, river, creek, stream, lake, lagoon, pond, swamp, wetland or dam means land
over which the water of the waters, lake, lagoon, pond, swamp, wetland or dam normally flows or that is
normally covered by the water, whether permanently or intermittently; but does not include land adjaining or
adjacent to the bed and banks that is from time to time covered by floodwater.

“weneficial use” in respect of dams means that the current or proposed owner of the land on which a dam
stands, has found a use for that dam that is:

a) of benefit to that owner in that it adds real value to their business or to the general community,

b) in accordance with relevant provisions of the Environmental Profection Act 1994,

¢) sustainable by virtue of written undertakings given by that owner to maintain that dam, and

d) the transfer and use have been approved or authorised under any relavant legislation.

“hlasting” means the use of explosive materials to fracture-
a) rock, coal and other minerals for later recovery, or
b) structural components or other items to facilitate removal frem a site or for reuse.

‘certificacion’, "certifying™ or ‘certified’ by a suitably qualified and experieﬁced person in relation to a design

plan or an annual report regarding dams, means that a statutory declaration has been made by that person and,

when taken together with any attached or appended documents referenced in that declaration, all of the

fallowing aspects are addressed and are sufficient to allow an independent audit at any time:

a) exactly what is being certified and the precise nature of that certification.

b) the relevant legislative, regulatory and technical criteria on which the ceriification has been based,

c) the relevant data and facts on which the certification has been based, the source of that material, and the
efforts made to obtain all relevant data and facts; and

d) the reasoning on which the certification ljas been based using the relevant data and facts, ai_'ld the

relevant criteria.
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"ghiemical” means —
a) an agricultural chemical product or veterinary chemical product within the meaning of the Agriculfural and

Veterinary Chemicals Code Act 1994 (Commonweaith); or
b) adangerous good under the dangerous goods code; or
¢) alead hazardous substance within the meaning of the Workplace Heaith and Safety Regqulatfon 1997, or
d) adrug or poison in the Standard for the Uniform Schedufing of Drugs and Poisons prepared by the
Australian Health Ministers’ Advisory Council and published by the Commonwealth; or
g) any substance used as, or intended for use as -
i. a pesticide, insecticide, fungicide, herbicide, rodenticide, nematocide, miticide, fumigant or related

praduct; or

ii. asurface active agent, including, for example, soap or related detergent; or

ii. a paint solvent, pigment, dye, printing ink, industrial polish, adhesive, sealant, food additive, bleach,
sanitiser, disinfectant, or biocide; or

iv. a fertiliser for agricultural, horticultural or garden use; or

f) a substance used for, or intended for use for —
i.  mineral processing or treatment of metal, pulp and paper, taxtile, timher, water or wastewater; or

i,  manufacture of plastic or synthetic rubber.

“commaercial place” means a work pface used as an office or for business or commercial purposes, which is
not part of the mining activity and does not include employees accommodation or public roads.

“construction” or "constructed” in relation to a dam includes building a new dam and modifying or lifting an
existing dam, but does not include investigations and testing necessary for purposes of preparing a design plan.

“contaminated” means the substance has come into contact with a contaminant.

“econtaminant’ A contaminant can be —

a) agas, liquid or solid; or

b) an adour; or

¢) an organism (whether alive or dead), including a virus; or

d) energy, including noise, heat, radioactivity and electromagnetic radiation; or

e} acombination of contaminants.

“dam” means a land-based structure or a void that is designed to contain, divert or control flowahle substances,
and includes any substances that are thereby contained, diverted or controlled by that land-based struciure or
void and associated works. A dam does not mean a fabricated or manufactured tank or container, designed and
constructed to an Australian Standard that deals with strength and structural integrity of that tank or container.
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“clesign plan” is the documentation required to describe the physical dimensions of the dam, the materials and
standards to be used for construction of the dam, and the criteria to be used for operating the dam. The
documents must include all investigation and design reports, plans and specifications sufficientto handto a
contractor for construction, and planned decommissioning and rehabilitation outcomes; 80 as to address all
hazard scenarios that would be identified by a properly conducted hazard assessment for the structure.
Documentation must be such that a ‘suitable qualified and experience person’ could conduct an indepandent

review without seeking further information from the designer.

"design storage allowance” or "DSA" means an available volume, estimated in accordance with the Site
Water Management Technical Guidefine for Environmental Management of Exploration and Mining in
Queensland (DME 1995}, that must be provided in a dam as at the first of November each year in order to
prevent a discharge from that damto a probability (AEP) specified in that guideline. The DSA is estimated
based on 100% runoff of wet season rainfall at the relevant AEP, taking account of process inputs during that

wet season, with no allowance for evaporation.
“affluent” treated waste water discharged from sewage treatment plants.

“snvironmental austhority” means an environmental authority granted in relation to an environmentally

relevant activity under the Environmental Protection Act 1894.
»gnvironmental authority holder” means the holder of this environmental authority.

rfinancial assurance” means a secuiity required under the Environmental Protection Act 1994 by the
administering autherity to cover the cost of rehabilitation or remediation of disturbed land or to secure

compliance with the environmental authorlty.

«rlowable substance” means matter or a mixture of materials which can flow under any conditions potentially
affecting that substance. Constituents of a flowable substance can include water, other liquids fluids or solids, or
a mixture that includes water and any other liquids fluids or solids either in solution or suspension.

“foresecable future” is the period used for assessing the total probability of an event occurring. Permanent
structures and ecological sustainability should be expected to stili exist at the end of a 150 year foreseeable
future with an acceptable probability of failure before that time.

*hazard™ in relation to a dam as defined, means the potential for environmental harm resulting from the
collapse or failure of the dam to perform its primary purpose of containing, diverting or controlling flowable

substances.
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“hazard category” means a category, either low significant or high, into which a dam is assessed as a result of
the application of tables and other criteria in the Site Water Management Technical Guideline for Environmental
Management of Exploration and Mining in Queensfand (DME 1895}

“hazardous waste” means any substance, whether fiquid, solid or gaseous, derived by or resuiting from, the

processing of minerals that tends to desiroy life or impalr or endanger health.

"hydraulic performance” means the capacity of a regulated dam to contain or safely pass flowable substances
based on a probability (AEP) of performance failure specified for the relevant hazard category in the Site Waler
Management Technical Guideline for Environmental Management of Exploration and Mining in Queensiand

(DME 1895).

“infrastructure” means water storage dams, roads and tracks, buildings and other structures built for the
purpose and duration of the conduct of the environmentally relevant activities, but does not include other
facilities required for the long term management of the impact of those activities or the protection of potgntial
resources. Such other facilities include dams other than water storage dams, waste dumps, voids, or stockpiles
and assets, thai have been decommissioned, rehabilitated, and lawfully recognised as being subject to

subsequent transfer with ownership of the land.

“lake” includes —~
a) lagoon, swamp or other natural collection of water, whether permanent or intermittent; and

b) the bed and banks and any other element confining or cantaining the water.

“LA 10, ad, 10 mins . MEENS the A-weighied sound pressure level, (adjusted for tonal character and impulsiveness

of the sound) exceeded for 10% of any 10-minute measuremsnt period, using Fast response.

“La1,ad), 10mins” Means the A-weighted sound pressure level, (adjusted for tonal character and impulsiveness of

the sound) exceeded for 1% of any 10-minute measurement pericd, using Fast response.

#La maxadj, T Means thie average maximum A-weighted sound pressure level, adjusted for noise character and

measured over any 10 minute perioc, using Fast response.

“land capability” as defined in the Technical Guidelines for the Environmental Management of Exploration and

Mining in Queensland (DME 1995).

#land suitabllity” as defined in the Technical Guidelines for the Environmental Management of Exploration and

Mining in Queensiand (DME 1995).
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“land use” term to describe the selected post mining use of the land, which is planned to accur after the

cessation of mining operations.

“lgvee”, "dyke" or "kund" means a long embankment that is designed only to provide for the containment and
diversion of stormwater or flood flows from a contributing catchment, or containment and diversion of flowable
materials resulting from releases from other works, during the progress of those stormwater or flood flows or
those releases; and does not store any significant volume of water or flowable substances at any other timas.

“mandatory reporting level" or "MRL" means a warning and reporting level determined in accordance with
the Site Water Management Technical Guideline for Environmental Management of Exploration and Mining in
Queensfand (DME 1995). An MRL is the lowest level required in a regulated dam to allow either of the following

to be retained:
a) the runoff from a 72 hour duration storm at the AEP specified in Table 15 of this environmental autherity;

or
b} a wave allowance at that AEP as estimated using a recognised engineering method.

“mg/L means milligrams per litre.
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“mineral” means a substance which normally occurs naturally as part of the earth’s crust or is dissolved or

suspended In water within or upon the earth’s crust and includes a substance which may be extracted from such

a substance, and includes—

a) clay if mined for use for its ceramic properties, kaolin and bentonite;

b) foundry sand;

c) hydrocarbons and other substances or matter occurring in association with shale or coal and necessarily
mined, extracted, produced or released by orin conhection with mining for shale or coal or for the '
purpose of enhancing the safety of current or future mining operations for coal or the extraction or

production of mineral oil there from;

d) limestone if mined for use for its chemical properties;

e) marble;

17} mineral oil or gas extracted or produced from shale or coal by in situ processes;
g)  peaf

b) salt including brins;

i) shale from which mineral oil may be extracted or produced;

i) silica, including silica sand, If mined for use for [ts chemical properties;

k) rock mined in block or slab form for building or monumental purposes;

but does not include—

N living matter;

m)  petroleum within the meaning of the Pefroleum Act 1923;
n) soil, sand, gravel or rock (other than rock mined in block or slab form for building or monumental

purposes) to be used or to be supplied for use as such, whether intact or in broken form;

0) water,

“natural flow” means the flow of water through waters caused by nature.

“nature” includes:

a) ecosystems and their constituent parts; and
b) all natural and physical resources; and

¢) naiural dynamic processes.

“noxious” means harmful or injurious to health or physical well being, other than trivial harm.

“affensive” means causing reasonable offence or displeasure; is disagreeable fo the sense; disgusting,

nauseous of repulsive, other than trivial harm.

“operational land” means the land associated with the project for which this environmental authority has been

issued.
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“operational plan” means a document that amongst other things sets out procedures and criteria to be used for
operating a dam during a particular time period. The operational plan as defined herein may form part of a plan
of operations or plan otherwise required in legislation.

“peck perticle velocity {ppv)* means a measure of ground vibration magnitude which is the maximum rate of

change of ground displacement with time, usually measured in millimetres/second (mms“).

“protected area” means -a protected area under the Nafure Conservation Act 1992; or
- a marine park under the Marine Parks Act 1992, or
- a World Heritage Area.

"progressiire rehabilitation” means rehabilitation (defined below) undertaken progressively or a staged

approach to rehabilitation as mining operations are ongoing.

“raceiving environment” medns afl groundwater, surface water, land, and sediments that are not disturbed

areas authorised by this environmental authority.

“rgceiving waters” means all groundwater and surface water that are not disturbed areas authorised by this

environmental authority.

“refarerce site” (or analogue site} may reflect the original location, adjacent area or another area where
rehabilitation success has been completed for a similar biodiversity. Details of the reference site may be as

photogfaphs, computer generated images and vegetation models efc.

“reguiated dam” means any dam in the significant or high hazard category as assessed using the Site Water
Management Technical Guideline for Environmental Management of Exploration and Mining in Queensfand

(DME 1995).

srahabilitaiion” the process of reshaping and revegetating land to restore itto a stable landform and in
accordance with the acceptance criteria set out In this environmental authority and, where relevant, includes

remediation of confaminated land.

“representative” means a sample set which covers the variance in monitoring or other data either due to

natural changes or operational phases of the mining activities.

«rasidual vold” means an open pit resulting from the removal of ore and/or waste rock which will remain

following the cessation of all mining activities and completion of rehabilitation processes.

Page 35 of 40 » December 2008

Department of Enviromment and Resourse Management ‘\-d =
5 L

www.derm.qld.gov.au  ABN 46 840 204 485 s Quaensland
)% Government



N

eCogCCess Environmental Authority: MIM800086202

environmental licsnces and pamiits

“galine drainage” The movement of waters, contaminated with salt(s), as a result of the mining activity.

“gelf sustaining” means an area of land which has been rehabilitated and has maintained the required
acceptance criteria without human intervention for a period nominated by the administering authority.

“sensitive place” means,

a)

b)
c)
d)
e)

f)

a dwelling, residential allofment, mobile home or caravan park, residentlal marina or other residential
premises; or

a motel, hotel or hostel; or

an educational institution; or

a medical centre or hospital; or

a protected area under the Nature Conservation Act 1992, the Marine Parks Act 1892 or a World
Heritage Area, or

a pubiic park or gardens.

‘sewage” means the used water of person’s to be treated at a sewage treatment plant.
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“significant disturbance” — includes land
a) if it is contaminated tand; or
b) it has been disturbed and human intervention is needed to rehabilitate it.
i, to a state required under the relevant environmental authority; or
i.  if the environmental auihority does not require the land to be rehabilitated to a particutar state —
to its state immediately before the disturbance.

Some examples of disturbed tand include:

a) areas where soil has been compacied, removed, covered, exposed or stackpiled;

b) areas where vegetation has been removed or destroyed to an extent where the land has been made
susceptible to erosion; (vegetation & topsoil)

c) areas where land use suitability or capability has been diminished,

d) areas within a watercourse, waterway, wetland or lake where mining acfivities occur;

e) areas submerged by tailings or hazardous contaminant storage and dam walls in all cases;

f} areas under temporary infrastructure. Temporary infrastructure includes any infrastructure (roads,

tracks, bridges, culverts, dams, bores, buildings, fixed machinery, hardstand areas, airstrips, helipads
efc) which is to be removed after mining activities have ceased; or
a) areas where land has been contaminated and a suitability statement has not been issued.

However, the following areas are not included:

a) areas off lease {e.g. roads or fracks which provide access to the mining lease},
b) areas previously significantly disturbed which have achieved the rehabilitation outcomes;
c) by agreement with the administering authority, areas previously significantly disturbed which have not

achieved the rehabilitation objective(s} due to circumstances beyond the control of the mine operator
(such as climatic conditions);

d) areas under permanent infrastructure. Permanent infrastructure includes any infrasfructure (roads,
tracks, bridges, culverts, dams, bores, buildings, fixed machinery, hardstand areas, airstrips, helipads
etc) which is to be left by agreement with the landowner. The agreement fo leave permanent
infrastructure must be recorded in the 1 andowner Agreement and lodged with the administering
authority; and

e) disturbances that pre-existed the grant of the tenure unless those areas are disturbed during the term of

the tenure.

“spillway” means a weir, channel, conduit, tun nel, gate or other structure designed to permit discharges form
the dam, normally under flood conditions or in anticipation of flood conditions.
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“stable” in relation to land, means land form dimensions are or will be stable within tolerable limits now and in
the foreseeable future. Stability includes consideration of geotechnical stability, setilement and consolidation
allowances, bearing capacity (trafficability), erosion resistance and geochemical stability with respect to
seepage, leachate and related contaminant generation.

“guitably qualified and experienced person” in relation to dams means a person who is a Registered
Professional Engineer of Queensland (RPEQ) under the provisions of the Professional Enginesars Act 1988, OR
registered as a Natio'nal Professional Engineer (NPER) with the tnstitution of Engineers Australia, OR holds
equivalent professional qualifications to the satisfaction of the administering authority for the Act; AND the
administering authority for the Act is satisfied that person has knowledge, suitable experience and demonstrated

expertise in relevant fields, as set out below:

1. knowledge of engineering principles related to the structures, geomechanics, hydrology, hydrauiics,
chemistry and environmental impact of dams; and

2. a total of five years of suitable experience and demonstrated expertise in the geomechanics of
dams with particular emphasis on stability, geology and geochemistry, and

3. : a total of five years of suitable experience and demonstrated expertise each, in three of the,

following categories:

a) investigation and design of dams;

b)  Construction, operation and maintenance of dams;

¢}  hydrology with particular reference fo flooding, estimation of extrems storms, water
management or meteorology;

d) hydraulics with particular reference to sediment transport and deposition, erosion control,
beach processes;

e) hydrogeology with particular reference to seepage, groundwater;

f}  solute fransport processes and monitoring thereof; and

g) dam safely.

“olerable limits” means a range of parameters regarded as being sufficient to meet the objective of protecting
ralevant environmental values. For example, a range of seftlement for a tailings capping, rather than a single
value, could still meet the objective of draining the cap quickly, preventing pondage and limiting infilfration and

percolation.

atrivial harm” means environmental harm which s not material or serious ‘environmental harm and will not
cause actual or potential loss or damage to property of an amount of, or amounts totalling more than $5,000.

“vold” means any man-made, open excavation in the ground.

swaste” as defined in section 13 of the Environmental Protection Act 1994,
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"water’ means —

a) water in waters or spring;

b) underground water;

c) overland flow water; or

d) water that has been collected in a dam.

“waste water” means used water from the activity, process water or contaminated storm water.

swatercourse” means a river, creek or stream in which water flows permanently or intermittently in a visibly
defined channel (natural, artificial or artificially improved) with:

a)  continuous bed and banks;

b)  anextended period of flow far some months after rain ceases, and

¢) anadequacy of flow that sustains basic ecclogical processes and maintains biodiversity.

wwaters” includes all or any part of a river, stream, lake, lagoon, pond, swamp, wetland, unconfined surface
water, unconfined water in natural or artificial watercoursas, bed and banks of a watercourse, dams, non-fidal or
tidal waters (including the sea), stormwater channel, stormwater drain, roadside gutter, stormwater run-off, and

groundwater.

"ug/L" means micrograms per lifre.
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Environmental Services

Inierrai review (EPA), and app=zal to Land Court

This informalion sheet forms part of an information notice under the Environmental Piotection Act 1994 (EP Aci). (fgives a
summary of the process for review and appeal under the EP Act and subardinate legislation, Refer ta secfions 519 fo 530
and part 1 of schedula 2 of the EP Act for complate information about the process for Infemal review and apgeal fo the Land
Court.

Introduction
The Environmental Protection Act 1994 (EP Act) provides for a right of internal review of certain decisions made
under the EP Act. Decisions that can be reviewed are listed in schedule 2 of the EP Act. The EP Act also
provides that a dissatisfied person for a review decision listed in part 1 of schedule 2 of the EP Act may appeal
the decision to the Land Court.
Summary of the process for internal review and appeal tc the Land Court
Chapter 11, Part 3 of the EP Act
Division 1 — Interpretation
$ection 519 Original decisions

1) A decision mentioned in schedule 2 is an *original decision”.

2) A decision under an environmental protection policy or regulation that ihe policy or regulation declares
to be a decision to which this part applies (s also an "original decision”.

Section 520 Dissatisfied person
This section nominates the dissatisfied person for an original or review decision.
Division 2 — Internal review of decisions
Section 521 Procedure for review
1) A dissatisfied person may apply fora review of an original decision.
2) The application must—
a) be made in the approved form to the administering authority within—

i 10business days' after the day on which the person receives notice of the original decision or
the administering authority is taken to have made the decision (the "review date"); or

iy the longer perlod the authority in speclal circumstances allows not later than the review date;
and

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

Page 1 of 4 » 080323
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3) On or before making the application, the applicant must send the following documents to the other
_persons who were given notice of the original deciston—

a) notice of the application (the "review notice");
b) a copy of the application and supporting decuments.

4) The review notice must inform the recipient that submission cn the application may be made to the
administering autharity within 5 business days after the application is made to the authority.

5) Ifthe administering authority is satisfied the applicant has complied with subsection (2) and (3), the
authority must, within 10 business days after receiving the application—

a) review the ariginal decision;
b) consider any submissions properly made by a recipient of the review notice; and
c) make a decision (the "review decision") to—
) confim or revoke the original decision; or
iy vary the original decision in a way the administering authority considers appropriate.
8) The application does not stay the original decision.
7} The application must not be dealt with by—
a) the person who made the original decision; or
b) aperson in a less senior office than the person who made the original decision.

8) Within 10 business days after making the decision, the administering authority must give written notice
of the decision to the applicant and persons who were given notice of the original decision.

9) The notice must—
a) include the reasons for the review decision; and
b) inform the person of their right of appeal against the decision.

10) If the administering authority does not comply with subsections (5} or (8), the authority is taken to have
made a decision confimning the otlginal decision,

11} Subsection (7) applies despite section Acts Inferpretation Act 1954, section 27A.

12) This section does not apply to an original decision made by—

a) for a matter, the administration and enforcement of which has been devolved to a local government,
the local government itself or the chief executive officer of the local government personally; or

by for another matter — the chief exscutive personally.
13) Also, this section does not apply fo an ariginal decisicn to issue a clean-up notice.
Division 3 — Appeéls to Land Court
Section 623 Review decisions subject to Land Court appesal

Seclions 523 to 526 applies to eriginal decisions mentioned in schedule 2, part 1 of the EP Act.

Saction 524 Right of appeal
A dissatisfied person who is dissatisfied with the decision may ap'peal against the decision to the Land Court.
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Section 525 Appeal perlod
1) The appeal must be started within 22 business days after the appeilant receives notice of the decision.
2) However, the Land Court may at any time extend the time for starting the appeal.

Saction §28 Land Court mediation

1) Any parly to the appeal may, at any time before the appeal Is decided, ask the Land Court to conduct or
provide mediation for the appeal.

2} The mediation must be conducted by the Land Court or a mediator chosen by the Land Court?

Section 527 Nature of appeal

The appeal is by way of rehearing, unaffected by the review dacision.

Sectlon 528 Land Coust's powers for appeal

In deciding the appeal, the Land Court has the same powers as the administering authority.
Section 529 Decision for appeals against refusals under s 207

This section requires the Land Court, when considering an appeal against a decision under section 207 to
refuse to allow a non-standard mining lease application to proceed, to either confirm or reverse the decision.

Sectlon 530 Decision for other appeals
1) This section applies if the decision appealed against Is not a decision mentioned in section 529(1}.
2) In deciding the appeal, the Land Court may—
a) confirm the decision; or
h) setaside the declsion and substitute ancther decision; or

¢) setaslde the decision and retum the matter to the administering authority who made the decision,
with directions the Land Court considers appropriate.

3) In setting aside or substituting the decision, the Land Court has the same powers as the authority.
4) However, this part does not apply to a power exercised under subsection (3).

5) Ifthe Land Court substitutes another decision, the substituted decision is taken for this Act, other than
section 569 and this subdivision, to be the authority’s decision.

Disclaimer

While this document has been prepared with care it contains general information and does not profess to offer
legal, professional or commercial advice. The Queensland Government accepts no liability for any external
decislons or actions taken on the basis of this document. Persons external to the Environmental Protection
Agency should safisfy themselves independently and by consulting their own professional advisors before
embarking on any proposed course of action.

Approved by: Encuiries:

Ecoaccess Customer Service Unit
Executlve Director, Environmental Services Ph: 1300 368 326
Environmental Protection Agency Fax: (07) 3115 9600

Email: eco.access@epa.qld.gov.au
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' Under the Environmental Protection Act 1984 business days “generaily, does not include a day between 26

December and 1 January In the following year”.
the Land and Court Rules 2000. For information on the

2 For information on how to start the appeal, see
conduct of the mediation, see the Land Court Act 2000. tnformation [s also avallable on the Land Court wehbsile

at www.landcourt.gld.gov.au
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IMPORTANT NOTE

No part of this document may be reproduced without written permission from the Clients and C&R Consuilting
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made for any other property or development other than that for which this information has been provided.
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1.

INTRODUCTION

C&R Consulting Pty Ltd (C&R) were commissioned by Ensham Resources Pty Ltd
(Ensham) to determine any impacts that may occur to aquatic fauna if the water stored in a
mine pit on site was to be released. This water has been trapped in the pit since waters
flooded into the pit in January 2008 (approximately 3 years ago). Anecdotal evidence
suggested that many fish species had been trapped within the pit, although a detailed
aquatic survey of the pit had not been undertaken (Vital Signs Environmental Services
2008).

The large volume of trapped water has become a discharge problem as electrical
conductivity (EC) levels of the waters currently exceed Environmental Authority (EA)
release conditions. Numerous disposal methods have been considered, including use for
irrigation, mixing with receiving waters before release, and the potential for mixing zones.

While mixing zones are a useful tool employed by the Victorian Government, they are
generally put into place when all other options have been exhausted. This allows waste
water to be discharged as long as it can reach specified concentrations of contaminants
(generally determined by the ANZECC Guidelines 2000} within a predefined zone (e.g.
before leaving the mining lease, 500m downstream, etc). The extent of the zone can be
determined by modelling the mixing of the waste water released at differing ratios into the
receiving waters. This project will determine possible impacts caused to native aguatic
fauna in the receiving environment by introducing & mixing zone (i.e. to determine extent of
impact that can occur under different release ratios). Further, the health of aquatic species
trapped within the water body provides an opportunity to establish the ability of the species
to tolerate changes in ambient chemical conditions. This knowledge is considered
essential in areas where highly concentrated, or compositionally different waters, could be
accidentally discharged during periods of low flow in the major river channel.

C&R developed a two pronged approach to the determination of site specific impacts that
may occur to the freshwater fauna inhabiting the receiving environment if the pit water (with
an elevated EC) was to be released:

1. Ecotoxicological testing of the water chemistry within the pit to determine a safe dilution
factor to achieve a 95% species protection level in accordance with the ANZECC
Guidelines (2000).

2. Assessing current fish and macroinvertebrate species composition of the waters
trapped within ‘A Pit".
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2. BACKGROUND INFORMATION
2.1 SITE

Ensham Mine is located 35km east of Emerald in Central Queensland. The area
experiences a typical semi-arid tropics climate with an intense wet season (December —
April) and a prolonged dry season (May — November). Over 70% of the annual rainfall is
experienced during the wet season months.

‘A Pit’ is located at the southern end of the Ensham Mine lease (see Figure 1). After the
flooding of Ensham Mine in the 2007-2008 wet season all excess flood waters that were
unable to be released were transferred into ‘A Pit’ to be stored until they could be released
at a later date. The resultant water body within pit stretches over 1km in length and is
approximately 400m wide at the widest point (refer to Figure 2). There is over 40m of
water depth in the majority of the pit.

‘A Pit’ was not designed to accommodate large amounts of water on a long term basis and
as such the spoil surrounding the pit is highly eroded and relatively unstable (refer to
Appendix 1). This results in a large sediment input into the pit which covers the substrate.
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Figure 1: Ensham Resources Pty Ltd mining lease
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2.2

Table 1:

WATER QUALITY

Water quality within the pit has remained relatively constant over the past 2 years.
Stratification has not been significant within the pit water {refer Table 1 and Table 2). This
is most likely due to the large surface area of the water and step banks of the pit inducing
wind driven circulation and turnover.

Table 1 and TableZ outline the physical parameters occurring throughout the depth profile
within ‘A Pit. The data collated into these tables were collected once a month from
February 2009 to August 2010, and therefore covers both the wet and dry seasons.

No levels recorded for any of the parameters are considered excessively high. However,
electrical conductivity {EC), and subsequently total dissolved solids (TDS), are substantially
higher than levels recorded in the proposed receiving environment (approximately 150
pS/cm) and higher than the permitted release level of 1,500 pS/cm (Table 3). All other
physical parameters recorded are within ANZECC Guidelines (2000) concentrations for
lowland rivers in tropical Australia, except the mean pH at 5m which is slightly high but still
well within the acceptable release limits outlined within the EA conditions (Table 3).

It should be noted that concentrations of metal toxicants within ‘A Pit’ were also assessed
over the same 2 year period. The laboratory results for this assessment showed the mean
values for all metals tested were below the ANZECC Water Quality Guidelines (2000) for
95% species protection level except copper which had a mean value of 2.02ug/L. This is
in excess of the ANZECC Water Quality Guidelines (2000) level of 1.4ug/L. However,
when water hardness is taken into account, the guideline level is roughly 10 times the
original stated (as per ANZECC Guidelines 2000). Further, background concentrations of
copper within the receiving Nogoa River often exceed 2ug/L.

While copper is considered one of the most toxic and readily bioaccumulating
contaminants available within freshwater systems, when water hardness increases the
uptake and toxicity of copper to aquatic organisms decreases (ANZECC and ARMCANZ
2000). The water hardness within ‘A Pit was calculated to be very high (as previously
discussed). This suggests the copper concentrations recorded within "A Pit' are of little
environmental concern. Furthermore, no concentrations of metals present appear to be
increasing over time. Therefore, toxicant leaching from the surrounding spoil is considered
minimal or may have stabilised.

Physicochemical parameters at varying depths within ‘A Pit’

Depth
(m)

pH {Units) Temperature (°C) Dissolved Oxygen Turbidity (NTU)
- ‘(% sat)

Min | Max | Mean | Min | Max | Mean | Min | Max | Mean | Min ! Max | Mean

Sm

795 |825| 808 (181|277 | 234 | 728 | 1080 | 1004 | 2.0 (142 | 3.7

25m

754|820 791 (179|266 | 206 | 41.3 | 951 738 | 11| 641 2.7

30m

758 (819 | 790 | 179|266 | 206 | 385 | 941 73.1 14 1101 | 3.2

40m

742 | 82 | 786 |179| 265 205 | 36.4 | 93.0 712 |23 841 4.3
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Table 2: Physicochemical parameters at varying depths within ‘A Pit’ (continued)

Depth Electrical Conductlvity Total Dissolved Sollds | Suspendad Solids (mg/L)
(m) . {uSicm) {mgiL) :
Min Max Mean Min Max Mean Min Max Mean
5m 7100 7620 7386 4140 5360 4652 2 22 9
25m 7100 7530 7231 4080 5500 4735 2 19 8
30m 7090 7540 7232 4090 | 5290 4624 1 20 10
40m 7090 7540 7232 4240 | 5140 4601 6 21 12

Table 3: Guideline values for physicochemical parameters within ‘A Pit’

Parameter ANZECC Water Australlan Drinking | Ensham Mine EA Conditions

Quallt{zggac)lelinas Water( zGolgg)elmes Curront (Urtil)|[Eutare (from
31/12/2011) 1/1/2012)

pH (Units) 6.0-8.0 65-85 - 6.5-90 6.5-9.0

Temperature (°C) NA 10-30 NA NA

Dissolved 90 -120 >85 NA NA

Oxygen (% sat)

Turbidity (NTU) 2-15 5 360 360

Electrical 20-250 1000 1500 750

Conductivity

{uSicm)

Total Dissolved NA 500" NA NA

Solids {mg/L)

Suspended NA NA 150 150

Solids (mg/L)

* Infers that this concentration is based on taste and aesthetics, not due to health reasons.
NA symbolises Not Available.

10
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3.

METHODS

31

ECOTOXICITY ANALYSIS

Twelve and a half litres of water was collected from ‘A Pit' at Ensham Mine site and tested
for ecotoxicity. This involves testing several native aquatic fauna species for acute and
chronic affects brought on by the concentrations of contaminants within the pit water. The
ANZECC and ARMCANZ (2000} guidelines outline the tests required to derive a site
specific Direct Toxicity Assessment (DTA) for the combination of contaminants within the
water. While C&R acknowledge that concentrations of contaminants within the pit water
can vary over time, variation recorded within the Ensham pit waters since the flooding
occurred has been minimal with levels recorded for all contaminanis below the 95%
species protection leve!l with the exception of electrical conductivity {refer to Section 2.2).

Species used in ecotoxicity assessments require a proven laboratory protocol for such
experiments. Therefore, not every species that occurs locally can be supplemented into
the required laboratory experiments. Instead, commercial laboratories offer a limited
number of species that are proven performers in such tests. To tailor the assessment to
the local area, species are then chosen dependent on their relevance. Although all species
chosen may not occur locally, their relevance to stream systems that are experienced
locally is outlined below. Hence, the following tests have been chosen from those outlined
by ANZECC and ARMCANZ (2000) to specifically address the natural fauna occurring in
the proposed receiving waterway:

« Ceriodaphnia dubia (Water Flea) (48hr acute immaobilisation test and 7day reproductive
impairment test). Water fleas are found within freshwater ecosystems worldwide and
are predicted to occur within local waters. Because of their global distribution
Ceriodaphnia dubia are the most commonly tested species for the assessment of
potential harm posed by contaminants fo freshwater agquatic ecosystems, worldwide.
Therefore, the results produced by testing this species have been well proven. The
reason for doing both tests is to develop an acute to chronic ratio that can be used to
convert the acute tests (fish and macroinvertebrates outlined below) into chronic data
for use in the calculation of the DTA,;

» Selenastrum capricornutum (Algae) (72hr algal growth inhibition test). S. capricornutum
is an important food source and common throughout Australian freshwater systems.
However, detailed distribution surveys of algae are uncommon and currently no list of
algal species present within the Fitzroy Basin is available. No species of algae offered
by the laboratory can be positively identified as occurring locally. Therefore, this
species was chosen for a test species because of its broad range and known attribute
as a biological indicator (ANZECC and ARMCANZ 2000),

« Paralya ausfraliensis (freshwater glass shrimp) (96hr acute foxicity test). P.
austrafiensis are another important trophic level in the food chain. This species of
freshwater shrimp is the most commonly found species on the east coast of Australia
{Cook et al 2008), making it one of the most important food items available in
freshwater systems for fish. Furthermore, Page & Hughes (In Press) found that P.
austrafiensis and Caridina sp. D always occur together throughout their respective
ranges. Page & Hughes {In Press) found Caridina sp. D within the Nogoa River and
hence infer that P. australiensis will also occur in the area. Making this species locally
relevant to the DTA;

11
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+ Melanotaenia splendida splendida (Rainbowfish) (96hr imbalance (mortality) test}). M.
splendida is an extremely common freshwater fish species found in tropical eastern
flowing waterways from Gladstone to Cape York Peninsula {(Allen of al. 2002). There
are over 26 recorded surveys of this species in the local area {e.g. Nogoa River)
tabulated on a Wildlife Online extract (DERM 2010). This fish is susceptible to
contaminated waters which makes it an ideal candidate for determining required mixing
ratios;

« Lemna disperma (Common Duckweed) (7day growth inhibition test). Duckweed is an
extremely common aquatic floating plant found across Australia and is locally relevant
as it occurs within the Fairbairm Dam and other adjacent tributaries (pers. comm.
Kavanagh 2010, and Wildlife Online extract, DERM 2010). |t is also another important
trophic level because it is a food source for a wide range of organisms. Furthermore,
this is the only aquatic plant offered by the laboratory and in order fo test a broad
spectrum of organisms it must be included in the testing regime.

All of the above species are commonly used for laboratory experimenis inciuding
ecotoxicology assessments because of their relatively low tolerance levels to toxicanis
(ANZECC & ARMCANZ 2000).

Analysing the results of the eocotoxicological testing, a mixing concentration/ratio {for the
pit water chemistry as a whole) was derived using the BurrliOZ software package
(Campbell et al. 2000), as outlined within ANZECC and ARMCANZ (2000} guidelines to
achieve a 95% and 99% species protection level. BurrliOZ uses a flexible group of
distributions, the Burr Type lll, to estimate the concentrations of discharges required to
protect a given percentage of species (in this case we are aiming for 95%) and conversely
determines that a given percentage will be adversely affected (Campbell ef al. 2000).
These protective concentrations and safe dilutions were determined using no observed
effect concentration (NOEC) data due to the ambiguity of the EC10 and EC50 results. This
does not impact the accuracy of the analysis as the ANZECC and ARMCANZ Guidelines
{2000) use chronic NOEC data to derive high reliability Protective Concentrations.

For a more detailed explanation of the analysis used as well as a general overview of the
results please refer to Appendix 2.

3.2 SPECIES COMPOSITION

Thorough species composition assessment of the mine pit for both fish and
macroinvertebrate assemblages is unachievable for two major reasons:

1. Mine site OH&S - Safety at the mine site is paramount for obvious reasons.
Compliance with such strict measures restricts the amount of sampling and limits the
type of sampling techniques that can be utilised. For example, when surveying fish
species the field personnel were restricted to a relatively small araa of the pit so that
continual “line of sight’” could be maintained.

2. The artificial habitat of the pit — The pit is over 40m deep in parts with an average depth
of over 20m, limiting netting and trapping to shallow areas. The substrate is covered by
a thick blanket of silt making it a similar consistency to quick sand. The access ramp
into the pit is heavily eroded and extremely boggy up to 10m above the water line. This
made launching a larger boat off a trailer impossible (at the point of time the survey was
performed) and therefore a smaller boat which could be carried was deployed.

3.2.1 FISH SPECIES

High salinity levels and restricted access render electrofishing an ineffective sampling
method. Instead, nets and baited traps were utilised to sampie fish species present within
the pit. Two gill nets {a 3 inch and a 4 inch mesh size, both 23m long with a 2.5m drop},
two tangle nets (both nets were % inch mesh size, 25m long and 2.5m drop), four
coltapsible box traps and four opera traps were strategically positioned around the

12
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designated sampling area (based on OH&S) (Figure 2). Fish sampling was performed in
the early morning to catch fish during the time of high mobility associated with sunrise.

Nets and traps targeted structure along the shallower banks of Ramp22 which enters the
pit (refer to Figure 2). These structures are formed from eroded banks after flooding and/or
infrastructure put in place since flooding (e.g. pumps, piping, etc). All nets and traps were
deployed for a maximum of 2.5 hours, with the gill nets checked every hour.

Fish collected were identified, measured, photographed and released, except for five
individuals of two species which were dissected to attain reproductive status. The species
composition of the fish community inhabiting the mine pit is discussed in Section 4.2.1.

13
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Figure 2: Net and baited trap locations within ‘A Pit’
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3.2.2

3.3

MACROINVERTEBRATE SPECIES

The mine pit habitat is highly artificial and not representative of any that aquatic fauna may
inhabit in nature. Therefore, assessment of the macroinvertebrate species occurring within
the pit can not be compared fo natural systems using the AusRivas modelling tool.
Furthermore, whiist the AusRivas methodology for sampling macroinvertebrates was to be
followed, safety concerns for the sampler meant that samples could not be taken using
approved methods. Instead, an innovative technique to collect samples from the boat was
devised. C&R suggest that the macroinvertebrate sample collected from the site should be
viewed as indicative only for species presence and absence, and comparison (o any
adjacent waterways and signai indexes must be made with caution.

Sampling occurred using a triangular 250pm macroinvertebrate net to agitate the bottom
and catch any invertebrates occurring within it. Only one habitat type was recorded within
the pit (e.g. silty bottom). Therefore, under AusRivas Guidelines only one invertebrate
sample should be collected. However, as the sampler had to take samples from the boat
and data could not to be modelled using the AusRivas modelling tool, three samples were
taken {each covering approximately 10m of substrate) and picked to acquire an accurate
assessment of species present. Each sample was picked for a minimum of 15 minutes to
a maximum of 30 minutes dependent upon species found (as per AusRivas method).
Macroinvertebrates collected were pfaced in 80% ethanol for storage and sent to a
laboratory {Australian Centre for Tropical Freshwater Research) to be identified to a higher
level.

Species present were ranked dependent upon their SIGNAL2 grades {(Chessman 2003).
Results are discussed in Section 4.2.2.

WATER QUALITY SAMPLING

Stratified water sampling was performed to 3m depth. This was performed in between the
two tangle net locations. An Aqua-Read multi-meter was used to test dissolved oxygen
(DQ), electrical conductivity (EC), pH, turbidity, temperature and total dissolved solids
(TDS). Measurements were taken at 0.2, 0.5, 1.0, 2.0 and 3.0m below the surface.
Findings are compared against previous recordings from the same site,

15
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4. RESULTS

41 ECOTOXICITY
The iaboratory results for ecotoxicity as well as the analysis of the ecotoxicity tests are
displayed in Appendix 2. These results are discussed further in Seclion 5.1 of this report.

4.2 SPECIES COMPOSITION

4.21 FisH COMMUNITY
Seven species of fish were collected or observed during the sampling of ‘A Pit’ (Table 4
and Figure 3 through to Figure 9). Table 4 shows that only the two Tangle nets were
successful in capturing fish. This may be due to mesh size, resident fish size and/or net
type. However, a large 430mm Arius graeffei (fork-tailed catfish) was caught in the smaller
mesh net (Table 5). This fish would have been easily caught in either of the two Gill nets
had it encountered them. It should also be noted that the Gill nets were hung in deeper
water due to the restriction of available shallow sites. Therefore, inability to capture fish
may have been due to the lack of appropriate habitat to position nets around. The Opera
traps and Box traps also failed to catch any smaller cryptic fish or macroinvertebrates (e.g.
freshwater shrimp).

Table 4: Fish species collected

Species 3” 4 %" - W Opera Box | Observed
; Gill Gill Tangle Tangle traps traps

net net net 1 net 2 :

Amniataba percoides 0 0 4 3 0

Arius graeifei 0 0 0 1

Leiopotherapon 0 0 8 11 0 0 5

unicolour

Nematalosa erebi 0 0 4

Neosilurus hyrtlii

Melanotaenia 0 0 i 0 0 0] 4

splendida splendida

Scortum hillii 0 0 0 1] 0 0 0

Generally fish of the same species were of a similar size. For example Leiopotherapon
unicolour had a maximum total length of 135mm, a minimum of 120mm and an average
total length of 125mm (Table 5). The only species that showed a large variation in size
classes was Amniataba percoides which had a maximum total length of 110mm and a
minimum total length of 11mm. It should be noted that this juvenile specimen {TL 11mm)
was haphazardly caught in the macroinvertebrate net while sampling for
macroinvertebrates. The significance of this find is discussed further in Section 5.2 of this

report.
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Table 5: Sizes of individual fish caught
Total length of Individual fish (mm}

Number [ Apniataba | Arus | Leiopotherapon | Nematalosa | Neosllurus | Scortum

" | percoides | graeffel unicolor erebi hyrtili hillii
1 110 430 130 120 160 180
2 920 - 130 115 = -
3 110 - 120 120 - -
4 100 - 120 130 - -
5 110 - 130 135 - -
6 110 - 130 - = -
7 105 - 120 - = -
8 11 - - 135 - - -
9 - - 120 - - -
10 - - 130 - - -
11 - - 120 - -
12 - - 120 - - -
13 - - 130 - - -
14 - - 130 - . -
15 - - 120 - - -
16 - - 120 - - -
17 - - 120 - - -
18 - - 120 - - -

Note - Melanofaenia splendida splendida are not included in this table as none were caught only observed.

Observations —

Melanotaenia splendida splendida were tentatively observed in the shallows while
collecting traps. However, upon dissection of a Lefopotherapon unicolor, a partly
digested specimen of Melanofaenia splendida splendida was removed from the gut.
This verified the sightings within ‘A Pit’.

Also during the dissection of two Leiopotherapon unicolor and two Amniataba percoides
the specimens were observed to be bearing eggs (in rog). Upon further inspection of
two separate specimens of Leiopotherapon unicofor the individuals were noted to have
developed gonads and were therefore suggested to be sexually reproductive. This was
again reinforced by the presence of a juvenile Amniataba percoides caught within the
macroinvertebrate sampling net.

Available habitat was exiremely poor with little structure and very limited plant life.
While algae did grow in some areas most of this had been covered by silt carried into
the pit by runoff during recent rains. Therefore the available food source within ‘A Pit' is
suggested to be running out.

Silt plumes where occurring from runoff while the samplers were on the water. Also
large amounts of rock and dirt were obhserved eroding (falling) from the steep spoil
banks.

Schools of fish were observed foraging at the surface for insects in the early morning.

S. hillii had a relatively hollow stomach cavity, suggesting that the individual was under
fed (see Figure 9).
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Figure 4: Juvenile Amniataba percoides
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Figure 6: Lelopotherapon unicolor (common name — Spangled Perch)
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Figure 8: Neosllurus hyrtlii (common name = Hyrtl's Tandan)
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e

Figure 9: Scorfum hiliil (common name - Leathery Grunter)

MACROINVERTEBRATE SPECIES

Diversity of the macroinvertebrate assembiage sampled in ‘A Pit’ was lacking with species
from only 3 different families collected:

1. Family — Ceratopogonidae (species commen name — Biting Midge larvae). This family
has a SIGNAL2 grade of 4 (Chessman 2003).

2. Family — Chironomidae, Sub-Family — Chironominae (species common names — Non-
biting Midge larvae or Bloodworm larvae). This sub-family has a SIGNAL2 grade of 3
(Chessman 2003).

3. Family — Dytiscidae (species common name — Predacious Diving Beetle, adult). This
family has a SIGNAL2 grade of 2 (Chessman 2003).

SIGNAL2 grades outlined by Chessman (2003) relate to the families {(or sub-families)
ability to tolerate harsh conditions. For instance:

SIGNAL2 grade 1 > SIGNALZ grade 10
Highly tolerant Highly sensitive

Highly tolerant species can withstand harsh environmental conditions. For example,
families with a grade 1 are known to occur in chlorinated swimming pools. Highly sensitive
families only occur in pristine conditions, for instance an undisturbed rainforest stream
within the wet tropics. However, Chessman (2003) states that caution needs to be applied
when stating that a system is disturbed because it does not have any high SIGNALZ grade
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4.3

families present. The lack of these families may be caused by location and climate rather
than disturbance. For example, it is predicted that no SIGNAL2 grade 10 families will oceur
in undisturbed systems within Central Queensland due to the climate of the area.

Low species richness is common in many closed (dammed), un-vegetated, artificial
systems (Davis, pers. comm. 2010). The heavy sili layer and the absence of macrophytes
render the pit relatively uninhabitable for many macroinveriebrate species. Further
reasons predicted to be causing the reduced species count are discussed in Section 5.2 of
this report.

WATER QUALITY DURING SAMPLING

The area had experienced several large rainfall events (>20mm / day) in the weeks leading
up to the field work. The night before sampling the area again received a large rainfall
event. This was evident by the cloudy/murky look to the water and the constant runoff from
the spoil while samplers were on site {refer to Appendix 1). Table 6 displays the affect that
the increase in freshwater runoff has had on the system. While mixing of waters was
occurring, a steady increase in electrical conductivity and the corresponding total dissolved
solids content coincides with an increase in depth. All physicochemical parameters
recorded, except electrical conductivity, are within the 95% species protection level
(ANZECC 2000) and similar to previous recorded averages for the site as outlined in Table
1 and Table 2.

Table 6: Physicochemical parameters measured in ‘A Pit’

j { : Depth below surface of water (m)

Parameter
0.2 0.5 1 2 3

DO (% Sat) 125 123 129 129 129
EC (4Sicm) 6892 7043 7248 7982 8131
pH (Units}) 8.1 8.05 7.99 7.81 78
Temperature 24 1 24 .1 24.1 241 238
°C)
TDS (mglL) 4482 4582 4715 5190 5430
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3.

DISCUSSION

5.1

5.2

ECOTOXICITY

The variability observed in the results for the EC10 and EC50 values derived from both the
duckweed and algae results lead fo the analysis of NOEC data to determine Protective
Concentrations.  While not considered heavily impacted the algae, Selenastrum
capricornuturn, was found to be the most impacted (LOEC 50%) specie by the pit water as
it was the only specie that recorded a lethal observed effect concentration (LOEC) below
100% (Appendix 2). This is not unexpected as it is well known that certain species of algae
are highly sensitive to copper within both marine and freshwater systems (ANZECC and
ARMCANZ 2000}, While this can not be definitively stated as the cause of the reduced
growth observed in the algae, as individual levels of toxicants were not tested, it is
considered the most likely reason (refer to Section 2.2).

The pit waters were found to be lethal to cladocerans (Ceriodaphnia dubia) and rainbowfish
(Melanotaenia splendida) at 100% concentration. However, due to the lack of tests
conducted at concentrations between 50% and 100% it is difficult to conclude accurately at
what concentrations NOEC turns to LOEC. No lethal concentrations (LOEC) were
recorded for either the freshwater shrimp (Paratya australiensis) or the duckweed (Lemna
disperma) during the experiments (refer to Appendix 2).

The species sensitivity distribution (SSD) was used to derive the concentrations of mine
water necessary to maintain ecosystem protection. This found that to protect 95% of
species within the receiving ecosystem, as required by ANZECC and ARMCANZ
Guidelines for such systems, then 'A Pit' water concentration must not exceed 23.3%. This
equates to a mixing ratio of approximately 1L of ‘A Pit' water to 5L of receiving ecosystem
water. To protect 99% of species within the receiving ecosystem then 'A Pit' water
concentration must not exceed 16.5% of the receiving waters. This is a mixing ratio of 1L
of ‘A Pit' water to 7L receiving ecosystem water.

SPECIES COMPOSITION

Eleven fish species from six families have now been observed and/or positively identified
within the A Pit’ since it flooded in the 2007-2008 wet season (Table 7). However, positive
identification has only been achieved on six species, these being A. percoides, A. graeffei,
L. unicolour, N. erebi, N. hyrtli and S, hillii. 'While it is believed that B. bidyanus, H. sp. 1,
L. calcarifor and T. tandanus all occurred within ‘A Pit' after flooding it has been over 2
years since any have been sighted and therefore it can not be definitively stated that these
species are persisting in this artificial environment (refer to Table 7). Furthermore, the size
of the water body remaining in ‘A Pit' (both surface area and volume) and the ability to
access areas (restricted by sampling gear and OH&S) limited the effectiveness of the
sampling regime employed for determining entire fish community present. While samplers
were able to target the most likely areas within ‘A Pit’ that fish would be congregating it is
predicted that more species could be utilising this vast amount of water. A previous study
of sites upstream and downstream of the mine site on the Nogoa River catalogued a total
of sixteen species from nine different families (Berghuis and Long 1999). Therefore, while
this assessment is not considered all inclusive it does give a significant indication as to
what types of fish inhabit the pit waters. It should be noted that none of the species
identified have conservation status under the Environment Protection and Biodiversity
Conservation Act {1999) or the Nature Conservation (Wildiife} Regulation (2010).

All of the species positively identified have a relatively omnivorous diet with the exception
of 8. hilfii. S. hilli generally feeds on molluscs and algae. However, the substrate (silty
bottom) and amount of silt entering the pit via runoff would limit the abundance of both of
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these food sources. Very little macrophyte and algae growth was observed during
sampling and no molluscs were collected within the macroinvertebrate samples. Hence, it
is predicted that this species is either running out of food or feeding on a different food
source. However, as can be seen in Figure 9 the specimen collected was hollow bellied
which suggests that the individual is not able to find sufficient amounts of food. It should
be noted that this is the only fish of this species that was caught and, furthermore, the only
fish caught that looked unhealthy.

Reinforcing the health of the fish caught was the observation that two species were
sexually reproductive within the pit. If fish are stressed, due to physicochemical conditions,
their ability to reproduce wil! be negatively impacted (Schreck 2010). Two species of figh,
L. unicolor and A. perciodes, euthanized and dissected for muscle tissue were observed to
be in roe. Other fish from the same species were dissected and observed fo have
developed gonads. While this evidence alone does not definitively show that reproduction
is not impacted by the physicochemical parameters within the pit, the presence of juvenile
A. percoides (TL 11mm} does suggest that this species is reproductively successful.
Therefore, any impacts from physicochemical conditions are suggested to be minimal.

The plasticity in diet may be critical for species to survive in such closed, artificial systems.
As the waters experienced within ‘A Pit’ appear to have little impact on the survival of fish
species, food availability may be the overriding factor influencing species composition.
While many of the species present feed on algae and macroinvertebrates they can also
prey on fish and terrestrial insects or consume detritus when their preferred food is
unavailable. For instance, Pusey ef al. 2004 state that 87% of A. percoides diet is made up
of macroinvertebrates, algae and aquatic plants. However, if these food items are
unavailable they will also eat other fish, terrestrial insects, terrestrial plant matter, detritus,
etc. This is an essential trait in this artificial environment as through observations it was
noted that very little plant matter and algal growth was evident within the system and the
macroinvertebrate sampling showed a depleted system with few species utilising the area.

There are several co-occurring factors possibly influencing the species composition of the
macroinvertebrate assemblage residing within the pif waters. The first factor is portrayed
be the relatively iow tolerance to contaminants within the water by Ceriodaphnia dubia
within the ecotoxicity tests. Although C. dubia is considered a microinvertebrate the
results of the ecotoxicity test suggest that only hardy species of macroinveriebrates will be
able to tolerate the water guality within ‘A Pit. However, the most obvious factor
influencing species composition within ‘A Pit' is that it is a closed system and therefore
does not receive any input during the year from the Nogoa River. Species that need to
access flowing waters as a life history trait will not persist in such systems and are
generally sensitive species (Chessman 2003). The only external recruitment that can
occur to the: site is haphazardly by terrestrial insects that have an aquatic stage in their life
cycle. This is seen by the three species collected during macroinvertebrate sampling.

The two families and one sub-family of macroinvertebrates recorded within the pit all have
low SIGNAL grades, indicating the species have high tolerance levels to disturbed
systems. ‘A Pit' is a highly disturbed system, not only due to physicochemical
contaminants, but alsc because it is artificial and during rain periods experiences large silt
inputs. This has left the substrate barren, with no macrophyie or algal growth (also due to
water quality) and very little structure. It should be noted that ‘A Pit' was not designed to
be a dam/lake and only became one out of necessity. Hence, only highly tolerant species
will persist in such a system.

Of the three families only one specimen of Dytiscidae was found. This species is a free-
swimming beetle while the other two species are worm like organisms which occur within
or upon the substrate. This is an interesting find as the family Dytiscidae was the most
tolerant family found but the least abundant (refer to Section 4.2.2). This.is suggested to
be a result of predation by fish. As ‘A Pit' is a closed, highly disturbed system it makes
ideal habitat for many beetle families (as all are highly tolerant} and, even though food
availability is limited, it is predicted that abundances of such families would be relatively
high within this system. However, the majority of all eleven species of fish observed and/or
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caught within ‘A Pit' have the ability to consume macroinvertebrates (Table 8). Many of
these fish species selectively prey on larger free-swimming macroinvertebrate species (e.g.
beetle, shrimps, red claw, eic). Therefore, it is suggested that fish predation is another
factor influencing the low macroinveriebrate species count with ‘A Pit'.

Table 7: Species list of fish occurring in ‘A Pit’

Species Common Identified Comments
name
Amniataba Barred Positively -
percoides Grunter
Arius graeffei Fork-tailed Positively -
Catfish
Bidyanus Silver Perch | Anecdotal No specimens have been observed since the
bidyanus initial filling of the pit, over 2 years ago.
Hypseleotris gallii | Firetail Anecdotal* While remotely possible this species has not
Gudgeon (VSES 2008} | been recorded in the Fitzroy River Basin
before. This species iooks similar to
Hypseleotris sp. 1 and it is the author’s opinion
that this is the more likely species observed
within ‘A Pit’.
Lates calcarifer Barramundi Anecdotal No specimens have been observed since the
initial filling of the pit, over 2 years ago.
Leiopotherapon Spangled Positively -
unicolor Perch
Nematalosa erebi | Boney Bream | Positively Identified in the VSES 2008 report and sampled
again during the field component of this report.
Neosilurus hyrilii Hyrtl's Positively -
Tandan
Melanotaenia Eastern Tentatively This species was entatively identified from
splendida Rainbowfish observing small specimens swimming in the
splendida shallows and what was believed to be a partly
digested specimen occurring in the stomach of
a dissected L. unicolor.
Scortum hiflii Leathery Positively -
Grunter
Tandanus Freshwater Anecdotal No specimens have been observed since the
fandanus Catfish initial filling of the pit, over 2 years ago.
* symbolises a questionable species identification.

Anecdotal identification in this case is all previously cbserved species.

The ecotoxicology results suggest that M. splendida can not persist in ‘A Pit’ waters.
However, during the fish survey carried out on ‘A Pit' M. splendida were observed feeding
within the shallows, with another specimen found in the gut of an L unicolour. |t is
predicted that M. splendida occur within ‘A Pit' as they have acclimated to the conditions.
The species has previously been recorded in higher EC levels than found within ‘A Pit’
(refer to Table 8). Therefore, it is suggested that when the pit initially flooded the EC level
was low but slowly increased as the water level receded and other impacted waters were
added. This allowed the individuals occurring within ‘A Pit’ to slowly acclimate to the
current water quality.

25



CLIENT:

PROJECT: FEASIBILITY OF A MIXING ZONE
REPORT: ASSESSMENT OF PIT WATERS IMPACT ON AQUATIC FAUNA

DATE:

ENSHAM RESOURCES PTY LTD

21°T DECEMBER 2010

Three fish species observed and/or caught within ‘A Pit’ have not been recorded occurring
in such high EC levels before. Of these three only one was caught during this study. N.
hyrtlii has only been recorded in waters with up to 1855 pS/cm (Table 8). However, this
specie has survived in 'A Pit’ waters, of an average 7500 uS/cm, for almost three years.
While the other two species, H. sp. 1 and T. tandanus, have not been observed within ‘A
Pit’ for over two years, it does not signify the species can not persist in the waters due to
high EC concentrations. As can be seen in Table 8 these two species have previously
occurred in systems with much higher EC values than N. hyrtlii has ever been found in.
Furthermore, the sampling was only able to assess a relatively small portion of ‘A Pit'. H.
sp. 1 and T. fandanus may still occur within the pit but evaded the sampling strategy.
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Table 8: Recorded environmental tolerances and life history traits for resident fish spacles (Allen et af. 2002 and Pusey et al. 2004)
Species pH {(units} Do EC Tamperature | Turbidity Repraductivity Diet
{p8icm| NTU Tidw
% Sat) ) °C} {NTL} Size Age
{mm) | {months;
Ammiataba percoides 45-845 | 2-135 <56,000 10 —40 D-414 F =50 <12 The majority of this species’ diet is made
M —50 up of aquatic insects and algae.
Arlus graeffei 61-82 |65-137 | 10-790" 21.9-33 1.7—54 | F-280 | Unknown Mainly feed on crustaceans, other
M — 270 macroinvertobrates, fish, algae and
temestrial insects.
Bidyanus bidyanus NA NA NA 2-37 NA NA 24 -36 Mainly consumes insects, moliuscs,
annelid worms and algae.
Hypseleotris sp. 1 44-89 | 4-150 | 51-4123 B4-312 0-3314 | F=30.8 12 The majority of their diet is made up of
M-324 aquatlc Insects, micro-crustaceans and
other micro-invertebrates.
Lates calcarifer 4.0-9.12 >10 ~<125,000 155-38 NA F - 800 F-72 While the diet changes from juvenile to
M=-8600 | M~36 adult, this species malnly feads on fish
and crustaceans.
Leiopotherapon unicolor 40-86 »12 <56,000 7.3=-375 152-260 | F-58 3-6 Generally feed on aquatic insects, fish
M—88 and crustaceans.
Nomatslosa srebi 48-9.1 15— 145 | 2-60,000 15-38 03-581 | F-140 >12 Feed mainly on detritus, algae and
M =130 micro-crustaceans
Neosilurus hyrtiif 52-8.1 15-130 | 4-—1855 12.8 -~ 38 025-170 f F=135 12 The majority of this species’ diet consists
M-135 of aquatic insects, crustaceans, molluscs
and defritus.
Mslanotaenia splendida 513-8.47 | 13-134 <13,500 16 —-34.4 0.1-520 F-38 <12 This specles mainly fesds on algae,
splendide M — 38 aquatic insects and terrestrial insects.
Scorium hiliii NA NA 8 12-35 Can ocour NA NA Mainly feeds on mussels and algas.
In high
turbidity
Tandanus tandanus 48-981 | 4-150 | 6-3580 84-336 02-250 | F—335 | 46-60 | The majority of this species’ diet consists
M =370 of aquatic Insects, crustaceans, molluscs
and detritus.

*‘This species has been caught in estuarles before. However, no EC data exist for these findings.
H. 8p. 1 is included into this table instead of H, gailif as this spacies doss not occur in the Fitzray Basin.
Please note that DO % Sat data are approximate values calculated from mg/L data. NA refers to Not Available.
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6. CONCLUSIONS

Based on the findings of the study the following conclusions and recommendations are

made:

« The water quality encountered within ‘A Pit’ is impacted by EC with all metal toxicant
concentrations observed below ANZECC Guidelines (2000). In this case the EC is a
compositional contaminant as it is the major ions available within the water that is
increasing the EC levels.

« Based on ecotoxicity testing, 95% species protection within a receiving environment can
be achieved at a protection concentration of 23.3%. This requires a mixing ratio of
approximately 1L of ‘A Pit’ water to 5L of receiving environment water.

« Based on ecotoxicity testing, 99% species protection within a receiving environment can
be achieved at a protection concentration of 16.5%. This requires a mixing ratio of
approximately 1L of ‘A Pit’ water fo 7L of receiving environment water.

« ‘A Pit' has a relatively species rich fish population present. With eleven species from six
different families having now been observed andfor caught. Sixteen species from nine
different families have been recorded in the Nogoa River adjacent to the mine site. tis
predicted that if further sampling was performed with greater fishing effort within "A Pit’
this species list would be added too.

= All species caught during this study were in good condition. With two species, A.
percoides and L. unicofor, observed to be in roe or, if male, with developed gonads.
Furthermore, a juvenile {TL 11mm) A. percoides was caught signifying that successful
reproduction and recruitment is taking place within the artificial system.

= With such a diverse and relatively abundant fish population persisting with ‘A Pit' it is
possible that a disposal programme may need to be considered. For instance, fish
could either be released into or quarantined from the receiving environment. Further
assessment of the fish community occurring within ‘A Pit' and the receiving fish
community heeds to be performed before an appropriate approach can be determined.

« The macroinvertebrate assemblage present within ‘A Pit’ was species poor. This is
common in highly disturbed, artificial systems. Within ‘A Pit' it is suggested to be a
combination of several factors:

- Water Quality — due to the physicochemical parameters experienced within ‘A Pit’
only highly tolerant macroinvertebrate species can occur.

- Closed system — the pit is closed off from any “within stream” recruitment for
seasonal species.

- High silt coverage — the system experience large deposits of silt during rain events
and this restricts certain species from utilising the substrate.

- Lack of macrophytes and structure — reduces food availability for macroinvertebrates
and cover to escape predation.

- Species richness and abundance of fish present — the majority of species of fish
caught have the ability to prey upon macroinvertebrates and will do so when the
availability of preferred food items is reduced.

28



CLIENT:

PROJECT: FEASIBILITY OF A MIXING ZONE
REPORT: ASSESSMENT OF PIT WATERS IMPACT ON AQUATIC FAUNA

DATE:

ENSHAM RESOURCES PTY LTD

21°" DECEMBER 2010

7.

REFERENCES

Allen, G.R., Midgley, S.H. and Allen, M. (2002). Field Guide to the Freshwater Fishes of
Ausfrafia. Western Australian Museum.

ANZECC (Australian and New Zealand Environment and Conservation Council} and
ARMCANZ (Agricultural and Resource Management Council of Australia and
New Zealand) (2000). Australian and New Zealand gufdelines for fresh and
marine water qualily. National Water Quality Management Strategy. Australian
and New Zealand Environment and Conservation Council and Agriculture and
Resource Management Council of Australia and New Zealand, Canberra.

Chessman, B.C. (2003). New sensitivity grades for Australian river macroinvertebrates.
Marine and Freshwater Research. 54: 95-103.

Cook, B.D., Baker, AM., Page, T.J., Grant, §.C., Fawcett, JH., Hurwood, D.A. and
Hughes, J.M. {2006). Biogeographic history of an Australian freshwater shrimp,
Parataya australiensis (Atyidae). the role life history transition in phylogecgraphic
diversification. Molecular Ecology, 15: 1083-1093.

Page, T.J. and Hughes, J.M. (In Press). Radically different scales of phylogeographic
structuring within cryptic species of east Australian Cardinia. Limnology and
Oceanography. (http://www4. gu.edu. au:8080/adi-rool/uploads/approved/adi-
QGU20070725. 120145/public/04Main.pdl)

Pusey, B., Kennard, M. and Arthington, A. 2004. Freshwater Fishes of North-Eastern
Australia. CSIRO Publishing, Australia.

Schreck, C.B. 2010. Stress and fish reproduction; The roles of allostasis and hormesis.
General and Comparative Endocrinology. 165: 549-556.

Vital Signs Erwvironmental Services (2008). Report on Fish Management Options, Flooded
Void Site, Ensharm Resources. Queensiand Fauna Consultancy Pty Ltd.

20



CLIENT: ENSHAM RESOURCES PTY LTD

PROJECT:  FEASIBILITY OF A MIXING ZONE

REPORT: ASSESSMENT OF PIT WATERS IMPACT ON AQUATIC FAUNA
DATE: 21°T DECEMBER 2010

APPENDIX 1 - SITE PHOTOS

Figure A1.1: Setting nets Figure A1.2: High spoll bank

Figure A1,3: Heavily eroded banks Figure A1.4: Ramp22 entering ‘A Pit’

Figure A1.6: Spoll bank north of Ramp22
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Figure A1.7: Large eroded gully in spoil Figure A1.8: I_it;;k:, ;liltt and soll washing
ln [ J
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RE: SSD derivation and protective concentration and safe dilution calculation for
Ensham Mine pit water

Please find attached a final report outlining the derivation of an SSD for an Ensham
Mine pit water sample and the calculation of corresponding protective concentration
and safe dilution.

If you have any queries regarding this report please don’t hesitate to contact me for
further discussions.

) Kind Regards,

-— Principal Ecotoxicologist




Species sensitivity distribution derivation and calculation of
protective concentration and safe dilutions for Ensham Mine pit
water

Introduction

Hydrobiology was approached by Matt Knott of C & R Consulting Pty Ltd to
undertake the derivation of a species sensitivity distribution (SSD) and to calculate
protective concentrations and corresponding safe dilutions for Ensham Mine pit
water. The methods used and the results of the testing and calculations of the
protective concentrations and safe dilutions are presented below.

Methods

Data used for derivation of protective concentrations

Ecological protective concentrations were derived using the method described by
ANZECC and ARMCANZ (2000), using NOEC and IC10 data. The current
Australian and New Zealand Water Quality Guidelines use chronic no observed
effect concentration (NOEC) data to derive high reliability Protective Concentrations
and acute EC/IC50 toxicity data to derive moderate and low reliability protective
concentrations (ANZECC and ARMCANYZ, 2000; Warne, 2001). However, the water
quality guidelines (ANZECC and ARMCANZ, 2000) and the document that
proposed the framework for developing these guidelines (Warne, 1998) state that the
methods used to derive the protective concentrations are not data specific as long as
only one type of data is used. The protective concentrations and safe dilutions
contained in this document have been derived using NOEC due to the ambiguity of
EC10 and EC50 results of some of the tests.

Protective concentration derivation

Protective concentrations were to be derived using the BurrliOZ software package
(Campbell et al., 2000), provided as part of ANZECC and ARMCANZ (2000} (Figure
1). BurrliOZ uses a flexible group of probability distributions, the Burr Type III
group, to estimafe the concentrations of discharges such that a given percentage of
species will be protected and conversely that a given percentage will be adversely
affected (Campbell et 4l., 2000). The concentrations protective of 95 and 99% of
species along with the corresponding safe dilutions were derived from the fitted
distributions.
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Figure 1 Example species sensitivity distribution from BurrliOZ.

Results

Ecotoxicity testing

Results of the ecotoxicity testing are presented in Table 1 with the full report in
Appendix 1. The EC10 results for the algae and duckweed tests were below the
lowest concentration tested (2.5% sample) and the EC50 results for the duckweed,
shrimp and fish tests were all above the highest test concentration (100%). The
NOEC results for all tests were used for the derivation of the protective
concentrations and safe dilutions as these EC10 and EC50 values were outside the

tested concentration ranges.

Table 1 Results of ecotoxicity testing with Ensham Mine pit water

Ensham Mine pit water (%o sample)

NOEC EC10 EC50
Microalgal Cell Yield 25 <25 72.4 (61.3 - 81.4)
Ceriodaphnia survival test 50 829 (785-87.5) 89.1(72.1-100)
Ceriodaphnia reproduction test 50 65.2 70.7
Duckweed growth inhibition test 96.8 <25 >96.8
Shrimp survival test 100 >100 >100
Fish Imbalance 50 58.4 (0 —71.5) >100

Note - values in brackets represent 95% confidence intervals



The data used for the derivation of ecological trigger values included acute and
chronic endpoints. Therefore, an acute to chronic ratio was calculated using the
results of the ceriodaphnia survival and reproduction tests, and applied to the other
acute test endpoints. While NOEC data has been used to detive the SSD due to the
ambiguity of some of the EC10 data, the EC10 data for the acute and chronic
ceriodaphnia tests was deemed acceptable for the calculation of the acute to chronic
ratio. The acute to chronic ratio was calculated as 1.3. Therefore the acute shrimp
and fish NOEC’s were divided by 1.3 to provide chronic equivalent values for the
use in the SSD. The data used for the calculation of the SSD are presented in Table 2.
Table 2 Data used in the derivation of SSD and protective concentration / safe dilution

calculations

Ensham Mine pit water (%

sample)
NOEC
Microalgal Cell Yield 25
Ceriodaphnia reproduction test 50
Duckweed growth inhibition test 96.8
Shrimp survival test 769
Figsh Imbalance 38.5

The SSD generated from the toxicity assessment of Ensham Mine pit water is
presented in Figure 2.
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Figure 2 Species sensitivity distribution for results of Ensham Mine pit water ecotoxicity testing

The species sensitivity distribution was then used to derive ecosystem protective
percentages. The percentage of Ensham Mine pit water that would be protective of



95% of species in the receiving ecosystem was estimated to be 23.3% and the
percentage of Ensham Mine pit water that would protect 99% of species in the
receiving ecosystem was estimated to be 16.5%. Corresponding safe dilutions for
both the 95 and 99% protective concentrations are approximately 5 and 7 times
respectively.
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Toxicity Test Report: TR0687/1 (page 1 of 2)
This document is issued in accordance with NATA's accreditation requirements
Client: G&R Consulting ESA Job #: PRO687
188 Ross River Road Date Sampled: 24 November 2010
i LD 4814 Date Received: 25 November 2010
Attention: Sampled By: Client
Client Ref: None supplied ESA Quote #: PL0O687 q01
Lab ID No.: Sample Name: Sample Description:
4443 MP22 Aqueous sample, pH 8.4, conductivity 7570uS/cm, total ammonia

<2.0mg/L*. Sample received at 16°C in apparent good condition

*Ammonia analysis is not covered by Ecotox Services Australasia'’s scope of accreditation

Test Performed: 48-hr acute (survival) toxicity test using the freshwater cladoceran
Ceriodaphnia of dubia
Test Protocol: ESA SOP 101 (ESA 2009), based on USEPA (2002} and Bailey ef al.
2000
Test Temperature: Sl'he te)st was performed at 25£1°C.
Devlatlons from Protocol: Nil
Comments on Solution The sample was serially diluted with Dilute Mineral Water (DMW) to
Preparation: achieve the test concentrations. A DMW control was tested
concurrently with the sample.
Source of Test Organisms: ESA Laboratory culture
Test Initiated: 26 November 2010 at 1200h
Sample 4443: MP22 Vacant Vacant
Concentration % Survival at
{%) 48 h
{Mean + SD}
DMW Control 100 + 0.0
25 100 + 0.0
6.3 100 + 0.0
12.5 100 + 0.0
25 100 + 0.0
50 100 £ 0.0
100 400 +£16.3*

48-hr 1IC10 = 82.9 (78.5-87.5)%
43-hr EC50 = 89.1% (72.1-100%)

NOEC =50%

LOEC =100% _

*Significantly lower percent survival compared with the DMW Control {Steel's Many One Rank Test, 1-tailed, P=0.05)
QAJ/QC Parameter Criterion This Test Criterion met?
Control mean % survival >90.0% 100% Yes

Reference Toxicant within cusum chart limits 151.8-387.3mg KCI/L 260.8mg KCI/L Yes
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Toxicity Test Report: TR0687/1 (page 2 of 2)

Test Report Autherised by: Director on 14 December 2010

Results are based on the samples in the condition as received by ESA.

NATA Accredited Laboratory Number: 14709

This document is issued in accordance with NATA's accreditation requirements. Accredited for compliance
with ISO/IEC 17025. NATA is a signatory to the APLAC mutual recognition arrangement for the mutual
recognition of the equivalence of testing, calibration and inspection reports. This document shall not be
reproduced except in full.

Citations:

Bailey, H.C., Krassoi, R., Elphick, J.R., Mulhall, A., Hunt, P., Tedmanson, L. and Lovell, A. (2000}
Application of Ceriodaphnia cf. dubia for whole effluent toxicity tests in the Hawkesbury-Nepean
watershed, New South Wales, Australia: method development and validation. Environmental Toxicology
and Chemistry 19:88-93.

ESA (2008) SOP 101 — Acule foxicity test using Ceriodaphnia dubia. lssue No. 8. Ecotox Services
Australasia, Sydney, New South Wales.

USEPA (2002) Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to
Freshwater Organisms.4”’ Ed. United States Environmental Protection Agency, Office of Water,
Washington DC.
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Toxicity Test Report: TR0687/2 (page 1 of 2)
This document is issued in accordance with NATA's accreditation requirements
Client: CA&R Consulting ESA Job #: PROB87

188 Ross River Road Date Sampled: 24 November 2010

i QLD 45814 Date Received: 25 November 2010

Attention: Sampled By: Client
Client Ref: None supplied ESA Quote #: PLO687 q01
Lab ID No.: Sample Name: Sample Description:
4443 MP22 Aqueous sample, pH 8.4, conductivity 7570uS/cm, total ammonia

<2.0mg/L*. Sample received at 16°C in apparent good condition

*Ammonia analysis is not covered by Ecotox Services Australasia’s scope of accreditation

Test Performed: 72-hr microalgal growth inhibition test using the green alga
Selenastrum capricornutum
Test Protocol: ESA SOP 103 (ESA 2010), based on USEPA (2002)
Test Temperature: The test was performed at 2541°C.
Deviations from Protocol: Nil
Comments on Solution The sample was serially diluted with USEPA media. A diluent control
Preparation: {USEPA media} was tested concurrently with the sample.
Source of Test Organisms: ESA Laboratory culture, originally sourced from CSIRO Microalgal
Supply Service, TAS
Test Initiated: 26 November 2010 at 1400h
Sample 4443; MP22 Vacant Vacant
Concentration Cell Yield
(%) x10° cells/mL
{Mean + SD)
Diluent Control  170.3 + 17.8
2.5 142.4 + 44.7
6.3 123.8 + 27.0
12.5 158.4 + 53.6
25 180.7 £ 12.5
50 1181 £ 11.0*
100 445 + 1.3*

72-hr IC10 =<2.5%

72-hr IC50 = 72.4 (61.3-81.4)%
NOEC =25%

LOEC = 50%

*Significantly lower cell vield compared with the Diluent Control (Steel's Many-One Rank Test, 1-tailed, P=0.05)
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QA/QC Parameter Criterion This Test Criterion met?
Control mean cell density >16.0x10% calis/mL  171.3x10% cells/mL Yes
Control coefficient of variation <20% 10.4% Yes
Reference Toxicant within cugum chart limits 1.5—3.69 KCI/L 2.2g KCIL Yes
Test Report Authorised by: Director on 14 December 2010

Resulis are based on the samples in the condition as received by ESA.

NATA Accredited Laboratory Number: 14709
This document is issued in accordance with NATA's accreditation requirements. Accredited for compliance

with ISO/IEC 17025. NATA is a signatory to the APLAC mutual recognition arrangement for the mutual
recognition of the equivalence of testing, calibration and inspection reports. This document shall not be

reproduced except in full.

Citations:

ESA (2010) ESA SOP 103 — Green Alga, Selenastrum capricomutum, Growth Test. Issue No 4. Ecotox
Services Australasia, Sydney, NSW.

USEPA (2002) Shori-term methods for estimating the chronic toxicity of effiuents and receiving waters to
freshwater organisms. Fourth Edition. EPA-821-R-02-013. United States Environmental Protection
Agency, Office of Research and Development, Washington DC, USA,
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Toxicity Test Report: TR0687/3 (page 1 of 3)
Client: C&R Consulting ESA Job #: PROB&7
188 Ross River Road Date Sampled: 24 November 2010
i QLD 4814 Date Received: 25 November 2010
Attention: Sampled By: Client
Client Ref: None supplied ESA Quote #: PLOB8B7 qO1
Lab ID No.: Sample Name: Sample Description:
4443 MP22 Aqueous sample, pH 8.4, conductivity 7570uS/cm, total ammonia
<2.0mg/L. Sample received at 16°C in apparent good condition
Test Performed: 7-day Growth inhibition of the freshwater aquatic duckweed Lemna
disperma
Test Protocol: ESA SOP 112 (ESA 2010}, based on OECD method 221 (2006)
Test Temperature: The test was performed at 2532°C.

Deviations from

Comments con Solution The sample was serially diluted with Sweedish standard medium (SIS)

Preparation: to achieve the test concentrations. A SIS control was tested
concurrently with the sample.

Source of Test Organisms: ESA Laboratory culture

Test Initiated: 20 November 2010 at 1315h

Protocol:

Nit

Sample 4443; MP22

Vacant

Concentration Specific Growth Rate
(%) (Mean £ SD)
Diluent Contral 0.34 +0.02
2.4 026 +0.10
6.1 0.30 +0.03
121 026 £0.03 *
24.2 0.38 1 0.02
48.4 0.31 £0.02
96.8 0.30 +£0.03

7 day IC10 = <2.5%
7 day IC50 = >96.8%

NOEC =96.8%
LOEC = >96.8%

*Significantly lower specific growth rate compared with the SIS Control (Steel's Many-One Rank Test, 1-tailed, P=0.05)
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Toxicity Test Report: TR0687/3 (page 2 of 3)
QAI/QC Parameter Critarion This Test Criterion met?
Control frond doubling time <2.5 days 2.0 days Yes
Reference Toxicant within cusum chart limits 2.8-6.5g KCIL 3.5g KCI/L Yes

Test Report Authorised by: Director on 14 December 2010

Results are based on the samples in the condition as received by ESA. This document shall not be
reproduced except in full.

Citations:

ESA (2010) SOP 112 — Duckweed Growth Inhibition Test. Issue No. 2. Ecotox Services Australasia, Sydney
NSW

OECD (2008) Lemna sp. Growth Inhibition Test. Method 221. OECD Guideline for the Testing of Chemicals.
Organisation for Economic Cooperation and Development, Paris
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Client: C&R Consulting ESA Job #: PROG87
188 Ross River Road Date Sampled: 24 November 2010
Altkenvale QLD 4814 Date Recelved: 25 November 2010
Attention: Sampled By: Client
Client Ref: None supplied ESA Quote #: PLOG87 q01
Lab ID No.: Sample Name: Sample Description:
4443 MP22 Agueous sample, pH 8.4, conductivity 7570pSicm, total ammonia
<2.0mg/lL.. Sample received at 16°C in apparent good condition
Test Performed: 96-hr acute survival test using the freshwater shrimp Paratya
australiensis
Test Protocol: ESA SOP 107 (ESA 2009), based on methods described by the
USEPA (1996) and the Department of Transport and Communications
(1990)
Test Temperature: The test was performed at 25+1°C.
Deviations from Protocol: Nil

Comments on Solution
Preparation:

Source of Test Organisms:
Test Initiated:

The sample was serially diluted with dilute mineral water (DMW) o
achieve the test concentrations. A DMW control was tested
concurrently with the sample.

Hatchery reared NSW

26 November 2010 at 1330h

Sample 4443: MP22
Concentration % Un-affected
(%) {Mean £ SD})

Vacant Vacant

DMW Control  95.0 + 10.0
2.5 100 = 0.0

6.3 95.0 £10.0
12.5 100 + 0.0
25 95.0 +10.0

50 100 + 0.0

100 95.0 +10.0

96-hr IC10 = >100%
96-hr IC50 = >100%
NOEC = 100%
LOEC = >100%

QA/QC Parameter
Control mean % un-affected

Criterion met?
Yes

This Test
95.0%

Criterlon
>80.0%
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Toxicity Test Report: TR0687/4 (page 2 of 2)

Test Report Authorised by: Director on 14 December 2010

Resulls are based on the samples in the condition as received by ESA. This document shall not be
reproduced except in full.

Citations:

ESA (2009) SOP 107 —Juvenile Tiger Prawn Toxicily Test. lssue No 6. Ecotox Services Australasia,
Sydney, NSW

Department of Transport and Communications (1990} Guidelines for Acceptance of Oil Spill Dispersants in
Australian Waters. Pollution Prevention Section, Department of Transport and Communications,
Canberra ACT.

USEPA (1996) Ecological Effects Test Guidelines, OPPTS 850.1045, Penaeid Acute Toxicity Test. Public
Draft. United States Environmental Protection Agency, Washington DC.
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This document is issued in accordance with NATA's accreditation requirements
Client: C&R Consulting ESA Job #: PRO687
188 Ross River Road Date Sampled: 24 November 2010
; LD 4814 Date Raceived: 25 November 2010
Attention: Sampled By: Client
Clisnt Ref: Nohe supplied ESA Quote #: PLOG87 g01
Lab ID No.: Sample Name: Sample Description:
4443 MP22 Aqueous sample, pH 8.4, conductivity 7570uS/cm, total ammonia

<2.0mg/L*. Sample received at 16°C in apparent good condition

“Ammonia analysis is not covered by Ecolox Services Australasia’s scope of accreditation

Test Performed: 96-hr fish imbalance toxicity test using the rainbowfish Melanotaenia
splendida
Test Protocol: ESA SOP 117 {ESA 2009), based on USEPA (2002)
Test Temperature: The test was performed at 2021°C.
Deviations from Protocol: Nil
Comments on Solution The sample was serially diluted with dilute mineral water (DMW) to
Preparation: achieve the test concentrations. A DMW control was tested
concurrently with the sample.
Source of Test Organisms: in-house cultures
Test Initiated: 29 November 2010 at 1600h
Sample 4443; MP22 Vacant Vacant
Concentration % Un-affected
(%) {Mean % SD)
DMW Control  90.0 + 11.6
25 95.0 +£10.0
6.3 75.0 +10.0
12.5 90.0 116
25 90.0 +20.0
50 100 + 0.0
100 500 +=11.6*
96-hr EC10 = 58.4 (0.0-71.5)%
96-hr EC50 = >100%
NOEC = 50%
LOEC =100%

*Significantly lower percentage of un-affected larval fish compared with the DMW Control (Steel’s Many-One Rank, 1-
tailed, P=0.05)

QA/QC Parameter Criterion This Test Criterion met?
Control mean % un-affected >80.0% 90.0% Yes
Refarence Toxicant within cusum chart limits 1.2-485.3ug Cull 8.4ug Cu/ll Yes
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Toxicity Test Report: TR0687/5 (page 2 of 2)

Test Report Authorised by: | Director on 14 December 2010

Results are based on the samples in the condition as received by ESA.

NATA Accredited Laboratory Number: 14709

This document is issued in accordance with NATA's accreditation requirements. Accredited for compliance
with ISO/IEC 17025. NATA is a signatory to the APLAC mutual recognition arrangement for the mutual
recognition of the equivalence of testing, calibration and inspection reports. This document shall not be
reproduced except in full.

Cltations:

ESA (2009) SOP 117 -Freshwater and Marine Fish Imbalance Test. Issue No 6. Ecotox Services
Australasia, Sydney, NSW

USEPA (2002} Methods for measuring the acute toxicity of effluents and receiving waters to freshwater and
marine organisms. Fifth edition EPA-821-R-02-012. United States Environmental Protection Agency,
Office of Research and Development, Washington FC, USA
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Toxicity Test Report: TR0687/6 (page 1 of 2)
This document is issued in accordance with NATA’s accreditation requirements
Client: C&R Consulting ESA Job #: PROG87
188 Ross River Road Date Sampled: 24 November 2010
Aitkenvale QLD 4814 Date Received: 25 November 2010
Attention: _ Sampled By: Client
Client Ref: Not supplied ESA Quote #: PLO687 q01
Lab ID No.: Sample Name: Sample Description:
4443 MP22 Aqueous sample, pH 8.4, conductivity 7570uS/cm, total ammonia
<2.0mg/L. Sample received at 16°C in apparent good condition
Test Performed: 7-day partial life-cycle (chronic) toxicity test using the freshwater
cladoceran Ceriodaphnia of dubia
Test Protocol: ESA SOP 102 {ESA 2010), based on USEPA {2002) and Bailey et al.
(2000)
Test Temperature: The test was performed at 25+1°C.
Deviations from Protocol: Nil
Comments on Solution The sample was serially diluted with Dilute Mineral Water (DMW) to
Preparation: achieve the test concenfrations. A DMW control was tested
concurrently with the sample.
Source of Test Organisms: ESA Laboratory culture
Test Initiated: 26 November 2010 at 1600h
Sample 4443: MP22 Sample 4443: MP22
Concentration % Survival at 7 days Concentration Number of Young
(%) {Mean + SD}) {%) {Mean 1+ SD)
DMW Control 100 = 0.0 DMW Control 16.0 =+ 17
25 100 + 0.0 2.5 166 + 3.2
6.3 100 + 0.0 6.3 168 <+ 3.6
12.5 100 + 0.0 12.5 172 <+ 16
25 100 £+ 0.0 25 162 + 32
50 100 + 0.0 50 160 + 1.8
100 00 £ 0.0 100 00 + 00
7 day IC10 {survival) = 65.2 (65.2-65.2)% 7 day IC10 {reproduction) = 50.1 {21.1-53.3)%
7 day EC50 (survival) = 70.7 (50.0-100)% 7 day IC50 {reproduction) = 72.3 (69.1-74.1)%
NOEC = 50% NOEC = 50%
LOEC = 100% LOEC = 100%
QA/QC Parameter Criterion This Test Criterion met?
Control mean % survival >80.0% 100% Yas
Control mean number of young >15.0 16.0 Yes
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Toxicity Test Report: TR0687/6 (page 2 of 2)

Test Report Authorised by: | Director on 14 December 2010

Resuits are based on the samples in the condition as received by ESA. This document shall not be
reproduced except in full.

Citations:

Bailey, H.C., Krassoi, R., Elphick, J.R., Mulhall, A., Hunt, P,, Tedmanson, L. and Lovell, A. {(2000)
Application of Ceriodaphnia of. dubia for whole effluent toxicity tests in the Hawkesbury-Nepean
watershed, New Scuth Wales, Australia: method development and validation. Environmental Toxicology
and Chemistry 19:88-93.

ESA (2008) ESA SOP 102 — Acute Toxicily Test Using Ceriodaphnia dubia. Issue No 7. Ecotox Services
Australasia, Sydney, NSW.

USEPA (2002) Short-term Methods for Estimating the Chronic Toxicity of Efffuents and Receiving Waters lo
Freshwater Organisms,4”' Ed. United States Environmental Protection Agency, Office of Water,
Washington DC.
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Datasheet ID: 601.2
Last Revised: 30 April 2009

Sample Receipt Notification

Attention : -

—— _am. e - e

SERVICES AUVUSTRALASIA

Client : C&R Consulting
188 Ross River Road
Aitken Vale QLD 4814
Telephone I
Facsimile :
Date : 30M11/2010
Re : Receipt of Sample Pages : 2
ESA Project : PR0G8S7 For Review [[] Additional Documentation Required - Please Respond

Sample Delivery Details

Completed Chain of Custody accompanied samples: YES
Samples received in apparent good condition and correctly bottled: YES
Security seals on sample hottles and esky intact: YES

Date samples received : 25M11/2010

Time samples received : 11:30
No. of samples received : 1
Sample matrix . agueous
Sample temperature : 11-15°C

Comments : Includes 5 x 2.56L MP22 (ESA ID# 4443)

Contact Details

Customer Services Officer :
Telephone
Facsimile
Email

Please contact customer services officer for all queries or issues regarding samples

Note that the chain-of-custody provides definitive information on the tests to be performed

Ecotox Services Australia

ABN 45 094 714 904 Phone : 81 2 9420 9481

Unit 27, 2 Chaplin Drive Fax: 61284209484
Lane Cove NSW 2066 Ausiralia Email : info@ecotox.com.au
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Ceriodaphnia Acute Toxicity Test-48 Hr Immodbilisation

Start Date: 26/11/2010 12:00  TestID: PR0887M Sample ID: MP22
End Date: 28/11/2010 12:00 Lab ID: 4443 Sample Type: AQ-Aqueous
Sample Date: Protocol: ESA 101 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4

DMW Control  1.0000  1.0000  1.0000  1.0000
25 1.0000 1.0000 1.0000 1.0000

63 10000 10000 1.0000 1.0000

125 1.0000 1.0000 1.0000  1.0000

25 1.0000 1.0000 1.0000 1.0000

50 1.0000 1.0000 1.0000 1.0000

100 0.4000 0.6000 0.2000 0.4000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Resp  Number
DMW Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0 20
25 10000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 o 20
6.3 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
) 125 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
25 1.0000 1.0000 1.3453 1.3463 1.3453 0.000 4 18.00 10.00 0 20
50 1.0000 1.0000 1.3453 1.3453  1.3453 0.000 4 18.00 10.00 0 20
*400  0.4000 04000 0.6798 0.46386 0.8861 26.383 4 10.00 10.00 12 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.05) 0.385407 0.924 -0.27653 13.51831
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 50 100  70.71068 2
Treatments vs DMW Control
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0%
5.0%
10.0% 1.0
20.0% 09 ]
Auto-40.0%  89.090 72149 110.009 -l
0.8 +
0.7 -
) @ 0.6 >
8_0.5 -
5 0.4 4
0.3 4
0.2 4
0.1 4
0.0 4
1 10 100
Dose %

Page 1 ToxCalc v5.0.23 Reviewed by:;



Ceriodaphnia Acute Toxicity Test-48 Hr Immobilisation

Start Date: 26/11/201012:00  Test!D: PROB87AM Sample ID: MP22

End Date: 28/11/2010 12:00 Lab iD; 4443 Sample Type: AQ-Aqueous

Sample Date: Protocol: ESA 101 Test Species: CD-Ceriodaphnia dubia
Comments:

Dose-Response Plot

o

©
<
<Q
©

25 4
6.3 4
12,5 4
25 4
50 4
*100

DMW Control

Page 2 ToxCalc v5.0.23 Reviewed by:



Cerfodaphnla Acute Toxicity Test-48 Hr Immobilisation

Start Date: 26M1/201012:00  TestlD: PRO687/1 Sample ID: MP22

End Date: 28/11/201012:00  Lab ID: 4443 Sample Type: AQ-Aqueous

Sample Date; Protocol: ESA 101 Test Species: CD-Ceriodaphnia dubia
Comments:

Auxiliary Data Summary

Conc-% Paramater Mean Min Max SD CV% N
DMW Control % Survival 10000 100.00  100.00 0.00 0.00 4
25 100.00 100.00 100.00 0.00 0.00 4

6.3 100.00 100.00 100.00 0.00 0.00 4

125 100.00  100.00 100.00 0.00 0.00 4

25 100.00 100.00 100.00 0.00 0.00 4

50 100.00 10000  100.00 0.00 0.00 4

100 40.00 20.00 60.00 16.33 10.10 4

DMW Control  pH 8.20 8.20 8.20 0.00 0.00 1
2.5 8.20 8.20 8.20 0.00 0.00 1

6.3 8.30 8.30 8.30 0.00 0.00 1

12.5 8.30 8.30 8.30 0.00 0.00 1

25 8.40 8.40 8.40 0.00 0.00 1

T 50 8.40 8.40 8.40 0.00 0.00 1
\_/) 100 8.30 8.30 8.30 0.00 0.00 1
DMW Control DO % 101.00 101.00 101.00 0.00 0.00 1
256 98.50 98.50 98.50 0.00 0.00 1

6.3 98.40 98.40 98.40 0.00 0.00 1

12.5 98.60 98.60 98.60 0.00 0.00 1

25 98.70 98.70 98.70 0.00 0.00 1

50 98.30 98.30 98.30 0.00 0.00 1

100 98.40 08.40 98.40 0.00 0.00 1

DMW Control  Cond uS/em 182,90 18290 182.90 0.00 0.00 1
2.5 413.00 413.00 413.00 0.00 0.00 1

6.3 723.00 723.00 723.00 0.00 0.00 1

12.5 1254.00 1254.00 1254.00 0.00 0.00 1

25 222000 2220.00 2220.00 0.00 0.00 1

50 4060.00 4060.00 4060.00 0.00 0.00 1

100 7460.00 7460.00 7460.00 0.00 0.00 1

Page 3 ToxCalc v5.0.23 Reviewed by:



Ceriodaphnia Partial Life-Cycle Test-48 Hr Immobilisation

Start Date: 26/11/201012:00 TestID: PRO687/1 Sample ID: MP22
End Date: 28/11/2010 12:00 Lab ID: 4443 Sample Type: AQ-Aqueous
Sample Date: Protocol: ESA 101 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4

DMW Control  1,0000  1.0000 1.0000  1.0000
25 10000 1.0000 1.0000 1.0000

6.3 1.0000 1.0000 1.0000 1.0000

125 1.0000 1.0000 1.0000 1.0000

26 10000 1.0000 1.0000 1.0000

50 1.0000 1.0000 1.0000  1.0000

100 04000 06000 0.2000 0.4000

Transform: Arcsin Square Root Rank  1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
DMW Control  1.0000 1.0000 1.3453 1.3453  1.3453 0.000 4 1.0000  1.0000
25 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 1.0000  1.0000
6.3 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 1.0000  1.0000
) 125 1.0000 1.0000 1.3453 13453  1.3453 0.000 4 18.00 10.00 1.0000 1.0000
25 1.0000 1.0000 1.3453 13453  1.3453 0.000 4 18.00 10.00 1.0000  1.0000
50 1.0000 1.0000 1.3463 1.3453  1.3453 0.000 4 18.00 10.00 1.0000  1.0000
*100 04000 04000 06798 04636 0.8861 25383 4 10.00 10.00 0.4000  0.4000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal! distribution (p <= 0.05} 0.385407 0.924 -0.27653 13.51831
Equality of variance cannot be confirmed
Hypothesis Test {1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 50 100  70.71068 2
Treatments vs DMW Control
Log-Logit Interpolation {200 Resamples)
Point % SD 95% CL(Exp) Skew
1CO5 76.605 1168 T74.848 82478 0.0712
IC10 82.946 1379 78520 87525 0.0744
IC15 85.751 1519 80.881 90.802 0.0764 1.0
1C20 87.925 1.630 82705 93.348 0.0779 0.9 ]
IC25 89,762 1725 84241 95504 0.0791 |
1C40 94.344 1.967 88.060 100.903 0.0821 0.8 1
IC50 97.131 0.7
) ﬁ 06 ' >
g_0.5 :
804]
0.3 4
0.2 4
0.1 4
0.0 4
1 10 100

Dose %
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Ceriodaphnia Partial Life-Cycle Test-48 Hr Immobilisation

Start Date: 26/11/2010 12:00 TestID; PRO687M Sample ID: MP22

End Date: 28/11/2010 12:00 Lab ID: 4443 Sample Type: AQ-Aqueous

Sample Date: Protocol: ESA 101 Test Species: CD-Ceriodaphnia dubfa
Comments:

Dose-Response Flot
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Ceriodaphnia Partial Life-Cycle Test-48 Hr Immobilisation

S

Start Date: 26/11/2010 12:00 TestID: PROB87M Sample ID: MP22
End Date: 28/11/2010 12:00 Lab ID: 4443 Sample Type: AQ-Aqueous
Sample Date: Protocol; ESA 101 Test Species: CD-Ceriodaphnia dubia
Comments:
Auxiflary Data Summary
Conc-% Parameter Mean Min Max sSp CV% N
DMW Control % Survival 100.00 100.00 100.00 0.00 0.00 4
25 100.00 100.00 100.00 0.00 0.00 4
6.3 10000  100.00  100.00 0.00 0.00 4
12.5 100.00 100.00 100.00 0.00 0.00 4
25 100.00 100.00  100.00 0.00 0.00 4
50 100.00 100.00 100.00 0.00 0.00 4
100 40.00 20.00 60.00 16.33 10.10 4
DMW Control pH 8.20 8.20 8.20 0.00 0.00 1
2.5 8.20 8.20 8.20 0.00 0.00 1
6.3 8.30 8.30 8.30 0.00 0.00 1
125 8.30 8.30 8.30 0.00 D.00 1
25 8.40 8.40 8.40 0.00 0.00 1
50 840 8.40 8.40 0.00 0.00 1
) 100 8.30 8.30 8.30 0.00 0.00 1
DMW Control DO % 101.00 101.00 101.00 0.00 0.00 1
25 08.50 98.50 98.50 0.00 0.00 1
6.3 98.40 98.40 88.40 0.00 0.00 1
12.5 98.60 98.60 98.60 0.00 0.00 1
26 98.70 98.70 98.70 0.00 0.00 1
50 98.30 98.30 98.30 0.00 0.00 1
100 98.40 98.40 98.40 0.00 0.00 1
DMW Control Cond uS/em 182.90 182.90 182.90 0.00 0.00 1
25 413.00 413.00 413.00 0.00 0.00 1
6.3 723.00 723.00 723.00 0.00 0.00 1
125 1254.00 1254.00 1254.00 0.00 0.00 1
25 2220.00 2220.00 2220.00 0.00 0.00 1
50 4060.00 4060.00 4060.00 0.00 0.00 1
100 7460.00 7460.00 7480.00 0.00 0.00 1
)
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Microalgal Cell Yield-Call Yield

Start Date: 26/11/2010 14:00 TestID: PRO687/02 Sample iD: MP22
End Date: 29/11/2010 14:00 Lab ID: 4443 Sample Type: AQ-Aqueous
Sample Date: Protocol; ESA 103 Test Species. SC-Selenastrum capricomutum
Comments:
Conec-% 1 2 3 4

Diluent Control  149.64  175.64 164.44  191.64
25 117.24 208.84 12844 11524

63 127.24 160.44 100.04 107.64

125 126.04 220.84 103.24 18364

25 186.04 178.04 164.84 194.04

50 123.24 10844 13124 10964

100 43.64 44.44 46.44 43.64

Transform: Untransformed Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean  N-Mean
Diluent Control 170.34 1.0000 170.34 149.64 191.64 10.420 4 170.34 1.0000
25 142.44 0.8362 142.44 115.24 208.84 31.344 4 14.00 10.00 151.36 0.8886
= 6.3 123.84 0.7270 123.84 100.04 160.44 21.767 4 11.00 10.00 151.36 0.8886
} 12.5 158.44 0.9301 158.44 103.24 220.84 33.843 4 17.00 10.00 151.36 0.8886
25 180.74 1.0611 180.74 164.84 194.04 6.689 4 22.00 10.00 151.36 0.8886
*50 118.14 0.6936 118.14 108.44 131.24 9.323 4 10.00 10.00 118.14 0.6936
*100 44.54 0.2615 44.54 43.64 46.44 2.967 4 10.00 10.00 44,54 0.2615
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.942413 0.924 0.756678 1.440056
Bartlett's Test indicates unequal variances (p = 4.29E-04) 24.46145 16.81189
Hypothesis Test (1-tail, 0.05) NQEC LOEC ChV TU
Steel's Many-One Rank Test 25 50 35.35534 4

Treatments vs Diluent Control

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew

1C05* 1.122 9.138 0.257 45.676  2.0656
IC10* 2.244 13.650 0.514 53.244 04301
IC15 29,948 14.301 0.000 46.258 -0.6305
IC20 36.357 10.864 0.000 52631 -1.7134
1C25 42.765 7.219 23,929 50.044 -1.6084
1C40 60.826 4352  46.557 72.251 -0.1635
1CB0 72.398 3.425 61.336 81.371  -0.1768

)|ndicates IC estimate less than the lowest concentration
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Microalgal Cell Yield-Cell Yield

Start Date: 26/M11/2010 14:00 TestID: PRO687/02 Sample ID: MP22

End Date: 29/11/2010 14:00 Lab ID: 4443 Sample Type: AQ-Aqueocus

Sample Date; Protocol: ESA 103 Test Species: SC-Selenastrum capricomutum
Comments:

Dose-Response Plot
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Microalgal Cell Yield-Cell Yleld

Start Date: 26/11/2010 14:00 TestiD: PRO687/02 Sample ID: MP22
End Date: 29/11/2010 14:00 Lab ID: 4443 Sample Type: AQ-Aqueous
Sample Date: Protocol: ESA 103 Test Species: SC-Selenastrum capricomutum
Comments:
Auxiliary Data Summary
Conc-% Parameter Mean Min Max SD CV% N
Diluent Control  Cell Yield 170.34 149.64 191.64 17.75 247 4
25 14244 11524  208.84 44.65 4.69 4
6.3 123.84 100.04 160.44 26.96 4.19 4
12.5 158.44  103.24  220.84 53.62 4,62 4
25 180.74 164.84 194.04 12.45 1.95 4
50 11814 10844 131.24 11.01 281 4
100 44.54 43.64 46.44 1.32 2.58 4
Diluent Contrel  pH 7.60 7.60 7.60 0.00 000 -1
25 7.50 7.50 7.50 0.00 0.00 1
6.3 7.50 7.50 7.50 0.00 0.00 1
125 7.80 7.80 7.80 0.00 0.00 1
25 8.30 8.30 8.30 0.00 0.00 1
50 8.40 8.40 8.40 0.00 0.00 1
) 100 8.40 8.40 8.40 0.00 0.00 1
Diluent Control  Cond uSfcm 124.00 124.00 124.00 0.00 0.00 1
25 331.00 33100 331.00 0.00 0.00 1
6.3 654.00 654.00 654.00 0.00 0.00 1
125 1168.00 1168.00 1168.00 0.00 0.00 1
25 2180.00 2160.00 2160.00 0.00 0.00 1
50 4070.00 4070.00 4070.00 0.00 0.00 1
100 7630.00 7630.00 7630.00 0.00 0.00 1
}
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b

Duckweed Growth Inhibtion Test-Specific Growth Rate

Start Date: 29/11/2010 13:15 Test|D: PROB87/02 Sample ID: MP22
End Date: 6/12/2010 13:15 Lab ID; 4443 Sample Type: AQ-Aqueous
Sample Date: Protocol: ESA 112 Test Species: LD-Lemna disperma
Comments:
Conc-% 1 2 3 4
Diluent Control  0.3579  0.3359 0.3216 0.3458
24 01445 02780 0.2435 0.3892
6.1 02830 02878 0.3458 0.2878
121 02025 0.2299 0.2878 0.2435
242 03845 03770 03795 0.4109
484 02925 03289 03009 0.2971
96.8 0.2660 0.3280 02971 0.3216
Transform: Untransformed Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean  N-Mean
Diluent Control  0.3403  1.0000 0.3403 03216 0.3579 4518 4 0.3403  1.0000
24 02638 07752 02638 01445 0.3892 38.265 4 14.00 10.00 0.3047 0.8954
6.1 03011 0.8848 03011 02830 0.3458 0.915 4 12.50 10.00 0.3047 0.8954
) *12.1 0.2635 0.7742 02635 02299 02925 11.926 4 10.00 10.00 0.3047 0.8954
242 03880 1.1401 03880 0.3770  0.4109 4.020 4 26.00 10.00 0.3047 0.8954
484 03071 0.8024 03071 0.2925 0.3289 5.310 4 11.00 10.00 0.3047 0.8954
86.8 03009 0.8842 03009 0.2560 03289 10.937 4 11.50 10.00 0.3009  0.8842
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates nen-normal distribution (p <= 0.05) 0.866481 0.924 0.194841 5.608077
Barflet's Test indicates unequal variances (p = 6.60E-03) 17.85564 16.81188
Hypothesis Test (1-tall, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 96.8 »06.8 1.033058
Treatments vs Diluent Control
Linear Interpolation {200 Resamples)
Point % 8D 95% CL{Exp) Skew
iCos* 1.1467
IC10* 2.2034
IC15 >06.8
IC20 >96.8
IC25 >06.8
IC40 >06.8
1IC50 >06.8
3 _)indicates IC estimate less than the lowest concentration
150
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Duckweed Growth Inhibtlon Test-Specific Growth Rate

Start Date:
End Date:
Sample Date:
Comments:

29/11/2010 13:15
6/12/2010 13:15

Test ID:
Lab ID:
Protocol:

PR0687/02
4443
ESA 112

Sample ID:
Sample Type:
Test Species:

MP22
AQ-Aqueous
LD-Lemna disperma
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Duckweed Growth inhibtion Test-Specific Growth Rate

Start Date: 29/11/2010 13:15 TestID: PR0687/02 Sample ID: MP22
End Date: 6/12/2010 13:15 Lab ID: 4443 Sampie Type: AQ-Agqueous
Sample Date: Protocol: ESA 112 Test Species: LD-Lemna disperma
Comments:
Auxlliary Data Summary
Conce-% Parameter Mean Min Max SD CV% N
Dilvent Control ~ Specific growth rate 0.34 0.32 0.36 0.02 36.44 4
24 0.26 0.14 0.3¢9 0.10 120.43 4
6.1 0.30 0.28 0.35 0.03 57.38 4
121 0.26 0.23 0.2¢ 0.03 67.28 4
24.2 0.39 0.38 0.41 0.02 32.1¢ 4
48.4 0.3 0.29 0.33 0.02 41.58 4
96.8 0.30 0.26 0.33 0.03 60.29 4
Diluent Control  pH 6.40 6.40 6.40 0.00 0.00 1
2.4 6.60 B.60 6.60 0.00 0.00 1
6.1 6.70 6.70 6.70 0.00 .00 1
12.1 6.90 6.90 6.90 €.00 0.00 1
24.2 7.10 7.10 710 0.00 0.00 1
= 48.4 7.40 740 740 0.00 0.00 1
_7/’ 96.8 7.70 7.70 7.70 0.00 0.00 1
Diluent Control  Cond uS/em 305.00 305.00 305.00 0.00 0.00 1
24 512.00 51200 512.00 0.00 0.00 1
6.1 821.00 821.00 821.00 0.00 0.00 1
121 1323.00 132300 1323.00 0.00 0.00 1
242 2280.00 2280.00 2280.00 0.00 0.00 1
48.4 4130.00 4130.00 4130.00 0.00 0.00 1
96.8 7600.00 7600.00 7600.00 0.00 0.00 1
)
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Freshwater Shrimp Acute Toxicity Test-96 hr Survival

Start Date: 26M1/201013:30  TestID: PRO687/02 Sample 1D: MpP22
End Date: 30/11/2010 13:30 Lab iD: 4443 Sample Type: AQ-Aqueous
Sample Date:; Protocol: ESA 112 Test Species: PSP-Paratya australiensis
Comments:
Conc-% 1 2 3 4
DMW Control  1.0000  1,0000 1.0000 0.8000
25 1.0000 1.0000 1.0000 1.0000
63 1.0000 0.8000 1.0000 1.0000
12,56 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000  0.8000
50 1.0000 1.0000 1.0000 1.0000
100 1.0000 08000 1.0000 1.0000
Transform: Arcsin Square Root Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean  N-Mean
DMW Control 0.9500 1.0000 1.2857 1.1071 1.3453 9.261 4 0.9750 1.0000
25 1.0000 1.0528 1.3453 1.3453 1.3453 0.000 4 20.00 10.00 0.9750 1.0000
6.3 0.8500 1.0000 1.2857 1.1071 1.3453 9.261 4 18.00 10.00 0.9750 1.0000
) 12.8 1.0000 1.0526 1.3453 1.3453 1.3453 0.000 4 20.00 10.00 0.9750 1.0000
25 0.9500 1.0000 1.2857 1.1071 1.3453 9.261 4 18.00 10.00 0.8750 1.0000
50 1.0000 1.0526 1.3453 13453 1.3453 0.000 4 20.00 10.00 09750  1.0000
100 0.8500 1.0000 1.2857 1.1071 1.3453 9.261 4 18.00 10.00 0.9500 0.9744
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.66932 0.924 ~1.61538 1.554231
Equality of variance cannot be confimed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 100 >100 1
Treatments vs DMW Control
Log-Logit Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 >100
IC10 >100
IC15 >100 1.0
IC20 >100 0.9 ]
IC25 >100 08 ]
1C40 =100 1
IC50 >100 0.7 1
) 0.6 1
® 05
2 |
§ 0.4
g 0.3 :
0.2 4
0.1 1
0.0 1 am = fralae" "a _-",
0.1 1
0.2 - o
1 10 100
Dose %
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Freshwater Shrimp Acute Toxicity Test-96 hr Survival

Start Date: 26/11/2010 13:30  TestID: PRO0G87/02 Sample ID: MP22
End Date: 30/11/2010 13:30 Lab ID: 4443 Sample Type: AQ-Aqueous
Sample Date: Protocol: ESA 112 Test Species: PSP-Paratya australiensis
Comments:
Dose-Response Plot
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Freshwater Shrimp Acute Toxicity Test-96 hr Survival

Start Date: 26/11/201013:30  TestID: PR0687/02 Sample I1D: MP22

End Date: 30/11/2010 13:30 Lab 1D: 4443 Sample Type: AQ-Aqueous

Sample Date: Protocol: ESA 112 Test Species: PSP-Paratya australiensis
Comments:

Auxlliary Data Summary

Conc-% Parameter Mean Min Max 8D CV% N
DMW Control % Survival 95.00 80.00 100.00 10.00 3.33 4
2.5 100.00 100.00 100.00 0.00 0.00 4

6.3 95.00 80.00 100.00 10.00 3.33 4

12.5 100.00 100.00 100.00 0.00 0.00 4

25 95.00 80.00 100.00 10.00 3.33 4

50 100.00 100.00 100.00 0.00 0.00 4

100 95.00 80.00 100.00 10.00 3.33 4

DMW Control  pH 8.00 8.00 8.00 0.00 0.00 1
25 8.10 B8.10 8.10 0.00 0.00 1

6.3 8.00 8.00 8.00 0.00 0.00 1

125 8.10 8.10 8.10 0.00 0.00 1

25 8.20 8.20 8.20 0.00 0.00 1

50 8.30 8.30 8.30 0.00 0.00 1

) 100 8.30 8.30 8.30 0.00 0.00 1
DMW Control Cond uS/cm 239.00 239.00 239.00 0.00 0.00 1
2.5 366.00 366.00 366.00 0.00 0.00 1

6.3 727.00 727.00 727.00 0.00 0.00 1

12.5 1258.00 1258.00 1258.00 0.00 0.00 1

25 2210.00 2210.00 221000 0.00 0.00 1

50 4090.00 4090.00 4090.00 0.00 0.00 1

100 7600.00 7600.00 7600.00 0.00 0.00 1

DMW Control DO % 96.80 96.80 96.80 .00 0.00 1
2.5 98.70 98.70 98.70 0.00 0.00 1

6.3 95.60 95.60 95.60 0.00 0.00 1

12.5 95.90 95.90 95.90 0.00 0.00 1

25 96.70 96.70 96.70 0.00 0.00 1

50 97.30 97.30 97.30 0.00 0.00 1

100 98.60 98.60 98.60 0.00 (.00 1
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Fish imbalance Test-86 hr Imbalance

Start Date: 20/11/201016:00  TestlD: PR0687/02 Sample ID: MP22
End Date: 3/12/2010 16:00 Lab ID: 4443 Sample Type: AQ-Aqueous
Sample Date: Protocol: ESA 117 Test Species: MS-Melanotaenia splendida
Comments:
Conc-% 1 2 3 4

DMW Control  1.0000  0.8000 1.0000  0.8000
25 08000 1.0000 1.0000 1.0000

63 08000 0.8000 0.6000 0.8000

125 0.8000 1.0000 1.0000  0.8000

25 1.0000 1.0000 0.6000 1.0000

50 1.0000 1.0000 1.0000  1,0000

100 0.6000 04000 0.4000 0.6000

Transform: Aresin Square Root Rank 1-Tailed Isotonic
Conc-% Mean  N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
DMW Control  0.9000 1.0000 1.2262 1.1071 1.3453 11212 4 0.9250  1.0000
25 09500 1.0556 1.2857 1.1071 1.3453 9.261 4 20.00 10.00 0.9250  1.0000
Ty 6.3 07500 0.8333 1.051% 0.8861 1.1071 10.508 4 13.00 10.00 0.8875 0.9595
- ) 125 08000 1.0000 1.2262 1.1071 1.3453 11.212 4 18.00 10.00 0.8875 0.9585
25 0.0000 1.0000 1.2305 0.8861 1.3453  18.660 4 19.00 10.00 0.8875 0.9595
50 1.0000 11111 13453 1.3453  1.3453 0.000 4 22.00 10.00 0.8875  0.9595
*100 0.5000 05556 0.7854 0.6847 0.8861 14.802 4 10.00 10.00 05000 0.5405
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.86053 0.924 -1.03855 0.699299
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 50 100 70.71068 2
Treatments vs DMW Control
Log-Logit Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skow
ICos 51.451 25400 0.000 63.025 0.0302
IC10 58.422 18,145 0.000 71542 -2.0154
IC15 64.643 7716 45516 79.872 -4.1160 1.0
1IC20 70.457 5221 53.210 87403 -0.2630 0.9 ]
1C25 76.062 5283 58998 94113 -0.0123 08 ]
1C40 92.883 -
IC50 >100 0.7 1
= ) 0.6 ’
- ® 054
g |
8 0.4
5 0.3
0.2 +
0.1 4
0.0 -
0.1
0.2 r——T—T-TTTTT —r—r—rrrr
1 10 100
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Fish Imbalance Test-96 hr Imbalance

Start Date: 29/11/2010 16:00  Test|D: PRO687/02 Sample ID: MP22
End Date: 3/12/2010 16:00 Lab ID: 4443 Sample Type: AQ-Aqueous
Sample Date: Protocol: ESA 117 Test Species: MS-Melanotaenia splendida
Comments:
Dose-Response Plot
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Fish Imbzalance Test-96 hr Imbalance

Start Date: 29/11/201016:00  TestiD: PRO0687/02 Sample ID: MP22
End Date: 3/12/2010 16:00 Lab ID: 4443 Sample Type: AQ-Agueous
Sample Date: Protocol: ESA 117 Test Species: MS-Melanotaenia splendida
Comments:
Auxillary Data Summary
Conc-% Parameter Mean Min Max SD CV% N
DMW Control  Dry Weight {mg) 0.00 0.00 0.00 0.00 0
25 0.00 0.00 0.00 0.00 0
6.3 0.00 0.00 0.00 0.00 0
12.5 0.00 0.00 0.00 0.00 0
25 0.00 0.00 0.00 0.00 0
50 0.00 0.00 0.00 0.00 0
100 0.00 0.00 0.00 0.00 0
DMW Control % Unaffected 90.00 80.00 100.00 11.55 3.78 4
25 95.00 80.00 100.00 10.00 3.33 4
6.3 75.00 60.00 80.00 10.00 422 4
12.5 90.00 80.00  100.00 11.65 3.78 4
25 90.00 60.00 100.00 20.00 4.97 4
50 100.00 100.00 100.00 0.00 0.00 4
100 50.00 40.00 60.00 11.55 6.80 4
DMW Control  pH 8.00 8.00 8.00 0.00 0.00 1
25 8.00 8.00 8.00 0.00 0.00 1
6.3 8.00 8.00 8.00 0.00 .00 1
125 8.20 8.20 8.20 0.00 0.00 1
25 8.30 8.30 8.30 0.00 0.00 1
50 8.40 8.40 8.40 0.00 0.00 1
100 8.40 8.40 8.40 0.00 0.00 1
DMW Control  Cond uS/em 172.80 172.90 172.90 0.00 0.00 1
2.5 384.00 38400 384.00 0.00 0.00 1
6.3 624.00 89400 694.00 0.00 0.00 1
12.5 1196.00 119600 1196.00 0.00 0.00 1
25 2200.00 2200.00 2200.00 0.00 0.00 1
50 4030.00 4030.00 4030.00 0.00 0.00 1
100 762000 7620.00 7620.00 0.00 0.00 1
DMW Control DO % 100.50 100.50 100.50 0.00 0.00 1
25 101.20 101.20 101.20 0.00 0.00 1
6.3 101.40 101.40 101.40 0.00 0.00 1
12.5 10090 100.90  100.90 0.00 0.00 1
25 101.60 101.60 101.60 0.00 0.00 1
50 101.80 101.90 101.90 0.00 0.00 1
) 100 102.20  102.90  102.90 0.00 0.00 1
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Ceriodaphnia Partial Life-Cycle Test-7 Day Survival

Start Date: 26/11/201016:00  TestID: PRO0687/10 Sample ID: MP22
End Date: 3/12/2010 16:00 Lab ID: 4443 Sample Type: AQ-Aqueous
Sample Date: Protocol: ESA 102 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4 5 6 7 8 9 10

DMW Control  1.000C  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
63 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
125 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
100 0.0000 0.0000 0.0000 0.0000 0.0000 ©.0000 0.0000 0.0000 0.0000 0.0000

Not Figsher's 1-Tailed Number Total
Conc-% Mean  N-Mean Resp Resp Total N Exact P Critical Resp Number
DMW Control 1.0000 1.0000 D 10 10 10 0 10
25 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0 10
6.3 1.0000 1.0000 0 9 9 9 1.0000 0.0500 0 9
) 125  1.0000  1.0000 0 10 10 10 1.0000  0.0500 0 10
25 1.0000 1.0000 0 9 9 9 1.0000 0.0500 0 2
50 1.0000 1.0000 0 10 10 10 1.0000  0.0500 0 10
100 0.0000 0.0000 10 0 10 10 10 10
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Fisher's Exact Test 50 100 70.71068 2
Treatments vs DMW Control
Graphical Method
Trim Level EC50
0.0% 70.711
1.0
0.9 4
70.711 ]
0.8 4
0.7 4
o 0.6 <
8_0.5 -
) § 0.4 1
0.2
0.2
0.1
0.0 4
1 10 100

Dose %
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Ceriodaphnia Partial Life-Cycle Test-7 Day Survival

Start Date: 26/11/2010 16:00 TestID: PRO687/10 Sample ID: MP22

End Date: 3/12/2010 16:00 Lab ID: 4443 Sample Type: AQ-Aqueous

Sample Date: Protocol; ESA 102 Test Species: CD-Cericdaphnia dubia
Comments:

Dose-Response Plot

1 & <> < <

2.5 4
6.3 <

12.5 4
25 1
50 4
100 &

DMW Control 4
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Ceriodaphnia Partial Life-Cycle Test-7 Day Survival

——

——

Start Date: 26/11/2010 16:00 TestID: PROB87/10 Sample ID: MP22
End Date: 3/12/2010 16:00 Lab ID: 4443 Sample Type: AQ-Aqueous
Sample Date: Protocol: ESA 102 Test Species: CD-Ceriodaphnia dubia
Comments:
Auxiliary Data Summary
Conc-% Parameter Mean Min Max SD CV% N
DMW Control No of Young 16.00 13.00 18.00 1.70 8.15 10
25 16.60 9.00 20.00 3.20 10.78 10
6.3 16.78 9.00 21.00 3.60 11.31 9
12.5 17.20 14.00 19.00 1.62 7.40 10
25 16.22 11.00 23.00 3.23 11.08 9
50 15.00 12.00 18.00 1.83 .01 10
100 0.00 0.00 0.00 0.00 0
DMW Control % survival 100.00 100.00 100.00 0.00 0.00 10
25 100.00 100.00 100.00 0.00 0.00 10
6.3 100.00 100.00 100.00 0.00 0.00 9
12.5 100,00 100.00 100.00 0.00 0.00 10
25 100.00 100.00 100.00 0.00 0.00 9
50 100,00 100.00  100.00 0.00 0.00 10
J 100 0.00 0.00 0.00 0.00 10
DMW Control  pH 8.20 8.20 8.20 0.00 0.00 1
25 8.20 8.20 8.20 0.00 0.00 1
6.3 8.30 8.30 8.30 0.00 0.00 1
12.5 8.30 8.30 8.30 0.00 0.00 1
25 8.40 8.40 8.40 0.00 0.00 1
50 8.40 840 8.40 0.00 0.00 1
100 8.30 8.30 8.30 0.00 0.00 1
DMW Control DO % 101.00 101.00 101.00 0.00 0.00 1
25 88.50 98.50 98.50 0.00 0.00 1
8.3 98.40 08.40 98.40 0.00 0.00 1
12.5 98.60 98.60 98.60 0.00 0.00 1
25 98.70 98.70 98.70 0.00 0.00 1
50 98.30 88.30 98.30 0.00 0.00 1
100 98.40 98.40 98.40 0.00 0.00 1
DMW Control  Cond uS/cm 182.90 182.90 182.90 0.00 0.00 1
25 413.00  413.00 413.00 0.00 0.00 1
6.3 723.00 723.00 723.00 0.00 0.00 1
12.5 1254.00 1254.00 1254.00 0.00 0.00 1
25 2220.00 2220.00 2220.00 0.00 0.00 1
50 4060.00 4060.00 4060.00 0.00 0.00 1
! 100 7460.00 7460.00 7460.00 0.00 0.00 1
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Ceriodaphnia Partial Life-Cycle Test-7 Day Survival

Start Date: 26/11/2010 16:00 Test!D: PR0O687/10 Sample ID: MP22
End Date: 3M2/2010 16:00 Lab ID: 4443 Sampie Type: AQ-Aqueous
Sample Date; Protocol; ESA 102 Test Species; CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4 5 6 7 8 9 10
DMW Contro!  1.0000  1.0000 1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
8.3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
125 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
100 0.0000 0.0000  0.0000 0.0000 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000
Not Figher's 1-Tailed lsotonic
Cone-% Mean  N-Mean Resp Resp Total N Exact P Critical Mean  N-Mean
DMW Control 1.0000 1.0000 0 10 10 10 1.0000 1.0000
25 1.0000 1.0000 0 10 10 10 1.0000  0.0500 1.0000  1.0000
6.3 1.0000 1.0000 0 2] 9 9 1.0000  0.0500 1.0000 1.0000
) 125 1.0000 1.0000 0 10 10 10 1.0000  0.0500 1.0000 1.0000
25 1.0000 1.0000 0 9 a 9 1.0000  0.0500 1.0000 1.0000
50 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
100 0.0000  0.0000 10 ¢ 10 10 0.0000  0.0000
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Fisher's Exact Test 50 100  70.71088 2
Treatments vs DMW Control
Log-Logit Interpolation {200 Resamples)
Point % SD 95% CL Skew
1C05 63.344 0.000 63344 63344 1.0076
IC10 65.163 0.000 65.163 65.153 1.0076
IC15 66.298 0.000 66298 66.208 1.0076 1.0 o
1C20 67.173 0.000 67173 67173 -1.0076 0.0 ]
IC25 67.804 0000 67.904 G67.804 -1.0076 |
IC40 65.699 0.000 60.689 69.689 -1.0076 0.8 4
1C50 70.770 0000 70.770 70.770 -1.0076 0.7 ]
@ (.6 -
2 0.5
} 0.4 4
0.3 4
0.2 4
0.1 4
0.0 4
1 10 100
Dose %
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Ceriodaphnia Partial Life-Cycle Test-7 Day Survival

Start Date: 26/11/2010 16:00 TestID: PRC687/10 Sample [D: MP22

End Date: 3/12/2010 16:00 Lab ID: 4443 Sample Type: AQ-Aqueous

Sample Date: Protocol: ESA 102 Test Species: CD-Cericdaphnia dubia
Comments:

Dose-Response Plot

1 s \'s < s

2.5 4
6.3 4
12.5 4
25 4
50 +
100 ¢

DMW Control
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Ceriodaphnia Partial Life-Cycle Test-7 Day Survival

Start Date: 26/11/2010 16:00 TestID: PRO687/10 Sample ID: MP22
End Date: 3/12/2010 16:00 Lab ID: 4443 Sample Type: AQ-Aqueous
Sample Date: Protocol: ESA 102 Test Species: CD-Ceriodaphnia dubia
Comments:
Auxiliary Data Summary
Conc-% Parameter Mean Min Max 8D CV% N
DMW Control  No of Young 16.00 13.00 18.00 1.70 8.15 10
25 16.60 9.00 20.00 3.20 10.78 10
6.3 16.78 9.00 21.00 3.60 11.31 9
12.5 17.20 14.00 19.00 1.62 7.40 10
25 16.22 11.00 23.00 323 11.08 )
50 15.00 12.00 18.00 1.83 9.01 10
100 0.00 0.00 0.00 0.00 0
DMW Control % survival 100.00 100.00  100.00 0.00 0.00 10
25 100.00 100.00  100.00 0.00 0.00 10
6.3 100.00 100.00 100.00 0.00 0.00 9
12.5 100.00 100.00  100.00 0.00 0.00 10
25 100.00 100.00 100.00 0.00 0.00 9
o 50 100.00 100.00  100.00 0.00 0.00 10
L/) 100 0.00 0.00 0.00 0.00 10
DMW Control  pH 8.20 8.20 8.20 0.00 0.00 1
25 8.20 8.20 8.20 0.00 0.00 1
6.3 8.30 8.30 8.30 0.00 0.00 1
125 8.30 8.30 8.30 0.00 0.00 1
25 8.40 8.40 8.40 0.00 0.00 1
50 8.40 8.40 8.40 0.00 0.00 1
100 8.30 B.30 B8.30 0.00 0.00 1
DMW Control DO % 101.00 101.00 101.00 0.00 0.00 1
25 98.50 98.50 98.50 0.00 0.00 1
6.3 98.40 98.40 98.40 0.00 0.00 1
12.5 98.60 98.60 98.60 0.00 0.00 1
25 98.70 98.70 98.70 0.00 0.00 1
50 98.30 98.30 98.30 0.00 0.00 1
100 08.40 98.40 £8.40 0.00 0.00 1
DMW Control  Cond uS/cm 182.90 182.90 182.90 0.00 0.00 1
25 413.00 413.00 413.00 0.00 0.00 |
6.3 723.00 723.00 723.00 0.00 0.00 1
12.5 1254.00 1254.00 1254.00 0.00 0.00 1
25 2220.00 222000 2220.00 0.00 0.00 1
. 50 4060.00 4060.00 4060.00 0.00 0.00 1
y 100 7460.00 7460.00 7460.00 0.00 0.00 1
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Ceriodaphnia Partial Life-Cycle Test-Reproduction

Start Date: 26/11/2010 16:00  TestID: PROG687/0 Sample ID: MP22
End Date: 3/12/2010 16:00 Lab ID: 4443 Sample Type: AQ-Agueous
Sample Date: Protocol: ESA 102 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4 5 6 7 8 9 10

DMW Control  16.000 15.000 18.000 15.000 14.000 17.000 17.000 18.000 13.000 17.000
25 18.000 14.000 9.000 16.000 20.000 19.000 18.000 17.000 18.000 16.000
63 21.000 16000 15000 15.000 18.000 9.000 19.000 18.000 20.000
125 18.000 14000 18.000 17.000 19.000 15000 17.000 16000 19.000 17.000
25 16.000 17.000 16.000 15.000 14.000 23.000 11.000 16.000 18.000
50 15.000 14000 14.000 16.000 16.000 15.000 17.000 18.000 12000  13.000
100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Transform: Untransformed 1-Tailed Isotonic
Cone-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
DMW Control 16.000 1.0000 16.000 13.000 18.000 10.623 10 16.644 1.0000
25 16.600 1.0375 16.600 9.000 20.000 19.302 10 -0.511 2.400 2821 16.644 1.0000
6.3 16.778 1.0486 16.778 9.000 21.000 21.444 ] -0.644 2.400 2.898 16.644 1.0000
) 125 17.200 1.0760 17.200 14.000 19.000 9.415 10 -1.021 2.400 2821 16.644  1.0000
25 16.222 1.0139 16.222 11.000 23.000 19.822 9 -0.184 2.400 2.898 16.222 0.9746
50 15.000 0.9375 15.000 12.000 18.000 12172 10 0.851 2.400 2.821 15.000 0.9012
100 0.000  0.0000 0.000 0.000 0.000 0.000 10 0.000 ©0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distributicon (p > (.05) 0.800965 0.895 -0.72319 2285192
Barilett's Test indicates equal variances (p = 0.06) 10.72747 15.08627
Hypothesis Test {1-tail, 0.05) NOQEGC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Bonferroni t Test 50 100 70.71068 2 2.820848 0.176303 5.781226 6.905983 0.529463 5, 52
Treatments vs DMW Conirol
Linear Interpolation (200 Resamples)
Point % SD 95% CL Skow
1C05 33.388 10.877 10.519 60.700 0.2310
IC10 50.067 9975 21.099 532985 -1.1864
IC15 52.841 4,813 40.666 55.880 -4.0257 1.0
IC20 55.615 2156 50592 58484 -1.2001 0.9 1
1C25 58.388 1.858 53.680 61.079 -0.2512 0.8 ]
IC40 66.711 1486 62944 68863 -0.2512 1
IC50 72259 1239  69.120  74.053 -0.2512 2: ]
) b 0.5 1
= -
§_ 0.4 1
e 23]
0.2 4
0.1 +
0.0 ¢
0.11
0.2 eyt v
1] 50 100 150

Dose %
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Ceriodaphnia Partial Life-Cycle Test-Reproduction

Start Date: 26/11/2010 16:00 Test!D: PRO687/10 Sample 1D: MP22

End Date: 3M2/2010 16:00 Lab ID: 4443 Sample Type: AQ-Aqueous

Sample Date: Protocol: ESA 102 Test Species: CD-Cericdaphnia dubia
Comments:

Dose-Respense Plot

25

20

" %\4
1-tail, 0.05 level

---------------- of significance

Reproduction

4]

2.5 4
6.3 4
12.5 4
25 4
50 4
100

DMW Control 4
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Ceriodaphnia Partial Life-Cycle Test-Reproduction

Start Date: 26/M1/201016:00  TestID: PRO0887/10 Sample ID: MP22
End Date: 31122010 16:00 Lab ID: 4443 Sample Type: AQ-Aqueous
Sample Date: Protocol: ESA 102 Test Species: CD-Ceriodaphnia dubia
Comments:
Auxiliary Data Summary
Conc-% Parameter Mean Min Max SD CV% N
DMW Control  No of Young 16.00 13.00 18.00 1.70 8.15 10
25 16.60 9.00 20.00 3.20 10.78 10
6.3 16.78 9.00 21.00 3.60 11.31 9
12.5 17.20 14.00 19.00 1.62 7.40 10
25 16.22 11.00 23.00 3.23 11.08 g
50 15.00 12.00 18.00 1.83 9.01 10
100 0.00 0.00 0.00 0.00 10
DMW Control % survival 100,00 100.00 100.00 0.00 0.00 10
25 100.00 100.00 100.00 0.00 0.00 10
6.3 100.00  100.00  100.00 0.00 0.00 9
12.5 100.00 10000  100.00 0.00 0.00 10
25 100.00 100.00 100.00 0.00 0.00 9
50 100.00 100.00 100.00 0.00 0.00 10
100 0.00 0.00 0.00 0.00 10
DMW Control  pH 8.20 8.20 8.20 0.00 0.00 1
25 8.20 8.20 8.20 0.00 0.00 1
6.3 8.30 8.30 8.30 0.00 0.00 1
12.5 8.30 8.30 8.30 0.00 0.00 1
25 8.40 8.40 8.40 0.00 0.00 1
50 8.40 8.40 8.40 0.00 0.00 1
100 8.30 8.30 8.30 0.00 0.00 1
DMW Control DO % 101.00 101.00 101.00 0.00 0.00 1
25 98.50 98.50 98.50 0.00 0.00 1
6.3 98.40 98.40 98.40 0.00 0.00 1
12.5 98.60 98.60 98.60 0.00 0.00 1
25 98.70 98.70 98.70 0.00 0.00 1
50 98.30 98.30 98.30 0.00 0.00 1
100 $8.40 98.40 98.40 0.00 0.00 1
DMW Control  Cond uS/cm 182.90 18290 182.90 0.00 0.00 1
2.5 413.00 413.00 413.00 0.00 0.00 1
6.3 723.00 723.00 723.00 0.00 0.00 1
12.5 1254.00 1254.00 1254.00 0.00 0.00 1
25 2220.00 2220.00 2220.00 0.00 0.00 1
50 4060.00 4060.00 40860.00 0.00 0.00 1
) 100 7460.00 7460.00 7460.00 0.00 0.00 1
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