URS

Ten Year Tailings & Rejects Plan
A HSEC initiative

. . - A ldentifies:
Goonyel la Riverside Talllngs . Tallings and rejects disposal strategies
Management — The Future _ Slurry pumping and decant strategies
. Monitoring requirements
CQMRG meeting 27-28 July 2006 . Timing of capacity upgrades

Roles and responsibilities
CAPEX requirements

Legislative Drivers

A GS1 and RS1 are listed as High Hazard Dams on the
GYRYV Environmental Authority

A What constitutes a High Hazard Dam?
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Determining dams containing hazardous waste
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Legislative Requirements

A Need to be designed, constructed and managed in
accordance with EPA Code of Environmental Compliance
for Environmental Authorities for High Hazard Dams
Containing Hazardous Waste

Other documents:

>

ANCOLD Guidelines on Tailings Dam Design,
Construction and Operation

_ DME Technical Guidelines for Environmental
Management of Exploration and Mining in Queensland

Code also requires Operational Plan to be prepared and
certified by qualified person

>

Operations Plan

A Operation planning should ensure:
Efficient filling of the tailings storage facility,

Transfer and reclaim of process waters,

_ Safe containment or control of flood water,

Monitoring and maintenance of the facility, and
Provision for future capacity increases.

URS

Future Capacity Increases

A Upstream raising preferred
_ Reduced embankment volume Y reduced cost
_No increase in footprint

_Allows progressive rehabilitation of outer batter

_Increases length of seepage flow path Y reduces
seepage, improves stability

Decant pond

Tailings

Future Capacity Increases (cont.)

A Strong tailings beach required for upstream raising — how
to achieve?

Coarse particles (stronger) tend to settle out close to
point of discharge

Fine particles (weaker) tend to be transported longer
distances with slurry water. So single point discharge Y
fine tailings against embankment

Water against embankment Y upstream raise very

. ~ difficult!
Ta'ﬂ{s discharge

URS

Tailings Placement

A Discharge tailings from embankment perimeter using
spigots

Place in layers approx. 50mm thick — allows tailings to drain
and increase strength

>

>

Keep decant pond away from embankment

>

Improves chances of upstream raise over coarse tailings

Decant pond

(—

Fine tailings

Coarse tailings




Tailings Placement (cont.)
A Two pipelines from CPP to TSF
A One branch to be operated at a
time
A Spigots at 60m centres
A Tailings discharge from 3 spigots
at any one time
850m A Advance by two spigots per day
450m
1050m
LINE 2
A msischarge from 3 spigots at
any one time
A Advance by two spigots per day e.g.
. w4
. E3
. E2
A At end of each cell cycle, flush line and

commence tailings placement via other
line
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Water Management (cont.)

MARKER POST INSTALLED
NEAR DECANT PONTOON SPILLWAY LEVEL

WET SEASON RUNOFF ALLOWANCE:

EMBANKMENT

CAPACITY BETWEEN MANDATORY REPORTING LEVEL AND SPILLWAY LEVEL = VOLUME FROM ARI 100 YEAR
STORM.

CAPACITY BETWEEN TOP OF DECANT POND AND SPILLWAY LEVEL = WET SEASON RUNOFF ALLOWANCE =
VOLUME FROM 3 MONTH ARI 100 YEAR EVENT.

TOP WATER LEVEL OF DECANT POND TYPICALLY 1m ABOVE TAILINGS SURFACE. VOLUME OF DECANT POND
TO BE KEPT TO A MINIMUM.

D~ bl -
Need to provide Wet Season Runoff Allowance (WSRA) —
for GS1 and RS1 the 1-in-10 year wet season (3 months)

Mandatory Reporting Level — must advise EPA when
capacity below spillway is less than 1-in-10 year storm

of the 1-in-100 year storm
level at event start)

O control surface water
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URS

Monitoring & Maintenance

>

Identify maintenance issues so they are dealt with at an
early stage before developing to a larger problem

>

Regularly visit and inspect TSF
Reporting obligations e.g. Mandatory Reporting Level

>

Clear roles and responsibilities

Identify potential failure mechanisms to avoid catastrophic
failure

>

>

Teton Dam case study

URS

Flow increasing, dozer filling hole, 10:45 am Dozers lost in hole, 11:20am




URS

Backward erosion, 11:50am Dam crest b

reaching, 11:55am
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URS

Monitoring & Maintenance

A Clear roles & responsibilities

Frequency
R Daily Monthly | Annual | Special
CPP Operator Tailings delivery,
deposition and water 5
reclaim systems
CPP Operator Size, depth and location of s
decant pool
CPP Production Inspect embankment for
Coordinator evidence of failure and/or <]
seepage
CPP Production Piezometric levels 5
Coordi
CPP Production Surface erosion and <
it 6
C surface water managem
CPP Production Spillway s
Coordinator
i Officer RPEQ 6
Officer Tailings beach survey 5
Officer Crest [
Officer Water quality 5 5
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Goonyella Riverside Tailings Dam
Management History

CQMRG Workshop 27-28 July 2006

URS

Locality Plan

Goonyella

<

Goonyella
Industrial Area

GS1

Riverside —

Rai/ lOOp

<— Moranbah

Goonyella Tailings Management

|+ A Tailings originally discharged
7 into Slimes Dam No. 1 and 2,
construction date unknown.
Crest RL262-264m.

Slimes Dam No. 3 constructed
in 1975, low homogeneous
earth fill levee, area 1.8km long
by 1.2km wide, diversion
channel constructed to divert
Holding Paddock Creek around
the southwest corner of the
dam. Crest RL264m.

A By 1979 clay embankment had
eroded in some locations with
evidence of piping

URS

Goonyella Tailings Management (cont.)

A Over 10 years between 1982-92 coarse rejects were placed
as a stability berm on the outside of the original clay
embankment

A 1992 drilling investigations revealed that in some places the
berm of coarse reject material extended over the crest of
the earthfill section in places up to RL270m (i.e. 4-6m over
clay core)

RAISED EMBANKMENT
e vz N
— T~ SURFACE
J— — COARSE REJECTS MATERIAL ~ —

— —

- RL264.0m
ORIGINAL CLAY EMBANKMENT 1
(INFERRED FROM DESIGN DRAWINGS) 2
















