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 January 30th 2009 Rain Event 

Lady Annie Operations (LAO) received 87mm of rainfall overnight of the 29th/30th of 

January. The rain event was accompanied by strong winds, and subsequently the rainfall 

measured can be determined to be less than that amount which fell onto site. Based on 

estimate methods provided by the US Department of Agriculture 

(http://cat.inist.fr/?aModele=afficheN&cpsidt=2970733), the rainfall estimate of this event 

was approximately 115 – 125 mm. Factors which reduced the rain gauge reading include 

the rain shadows cast by the Administration building and telegraph tower, wind speed and 

force of the rainfall. 

Rainfall Summary 
Weather records for monthly rainfall were sourced from the Bureau of Meteorology 

Climate Services website 

(http://www.bom.gov.au/jsp/ncc/cdio/weatherData/av?p_nccObsCode=18&p_display_type

=dataFile&p_stn_num=29118),

 and refer to Weather Station 29118 Calton Hills Station (Lat 20.14°S, Long 139.41°E, 

Elevation 350m). Calton Hills Station weather data were selected as the Mount Kelly 

mining leases are located on this pastoral lease, and thus would provide the best 

representation of local rainfall patterns. 

The rainfall event experienced by Lady Annie Operations (LAO) can be placed into the 

following context. January 2009 is second, in total rainfall, only to January 1974 in the past 

108 years.

Ten Wettest Januarys 1900 - 2008
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Chart 1: Ten Wettest Years recorded for Calton Hills Station 1900 - 2008 
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Below is a map of Queensland showing the areas of above average rainfall for the 

January to date. The purple areas indicate rainfall greater than 400% of the median 

rainfall.

Lady Annie Operations 

Figure 1: Above median rainfall percentages for Jan 2009, Qld (Source: BoM 2009) 

Charts 2, provides an indication of the rainfall volumes across the three month period from 

the 1st of November 2008. 
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Chart 2: Rainfall Events - 01NOV08 to 30JAN09 
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Charts 3 shows the cumulative rainfall volume (blue line) in relation to the Design Rainfall 

Event (yellow line) of 823.9mm of rainfall. 
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Chart 3: Cumulative Rainfall - 01NOV08 to 30JAN09 
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Dam Summary 
The design parameters for the Hazardous Dams catchment and containment system for 

Lady Annie Operations are outlined in Table 1. An extract of the Environmental Authority 

Schedule C Design Criteria for Hazardous Dams is located in Appendix 3. 

Table 1: Stage 1 & 2 Hydrology Parameters 

Dam Design Criteria Capacity 

Total Contributing Catchment 699,975 m2 69ha

Required Process Water Storage  43,200m3 43mL

100 Year 2 Month Wet Season Runoff Total Storage  576,710m3 576.7mL

Required Total Storage  619,910m3 619.9mL

Available Process Pond Storage  44,850m3 44.9mL

Available Ponds Full Storage (To Stormwater Pond Overflow 
Spillway Level RL 350.10) 62,3856m3 623.9mL

Mandatory Reporting Level #1 (100 Year 72 Hour Storm)  237,382m3 237.4mL

Mandatory Reporting Level #2 (10 Year 24 Hour Storm)  105,001m3 105mL

On the 20th of November 2008, refer Appendix 1; the annual Hazardous Dams Inspection 

was conducted by Osborne Lane Industrial, Registered Engineers. The inspection 

identified minor housekeeping actions within the report with an overall assessment of an 

endorsement for continuation of use of these systems for the next 12 month period. 

On the 13th of January 2009 two representatives from the EPA (Russ McConnell and 

Michael Purdue) came to site to investigate the reported incident (dated 06JAN09) of the 

southern wall failure of Storm Water Pond #2. A memorandum prepared by Paul Martinkus 

is attached as Appendix 2. In this memorandum the remedial actions are outlined as: 

 Pump water form storm water pond #2 to storm water pond #1 to allow inspection of 

the liner. 

 Continue pumping water from dam 2 leak detection bores. 

 Site visit by PSM (geotechnical consultants) organised for W/B 19th January 2009. 

 Temporary repair of overall wall damage to commence once ground sufficiently dry 

to allow equipment movement. 

The EPA responded verbally that these actions were sufficient to allow LAO to continue 

operations, and they stressed the importance of repairing the wall breach as soon as the 

weather permitted. 
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Environmental Authority Conditions 

The Lady Annie Operations Environmental Authority (EA) (MIN100401006) provides 

allowance limits for contaminants released from site in discharge events. 

Sampling is undertaken to determine compliance with the discharge limits of the 

contaminants, and wherever a breach of these limits is recorded, an environmental 

incident is to be raised and the regulatory authority (Environmental Protection Agency 

EPA) is notified. 

LAO Plan of Operations 

Below is an extract from the LAO Plan of Operations outlining the actions taken onsite in 

case of a discharge event. 

Should the water level in the ponds reach the level below the spillway crest of a 

1:10 year ARI, 24 hour event (150mm of rainfall across the catchment area) then 

the following strategies will be implemented: 

1. The QEPA will be notified immediately. 

2. A water sample will be taken from each process water and stormwater pond to 

and sent to a NATA registered laboratory to determine water quality. 

3. Field measurements will be conducted in each pond using a portable pH and 

(EC) meter on a daily basis. 

4. Process water will continue to be circulated through the heap leach pads to 

prevent drain down of the heaps. 

5. Contingency measures will be developed to prevent an overflow in conjunction 

with the QEPA. 

Should an overflow of the stormwater ponds occur, the time that the discharge 

starts and finishes will be recorded along with approximate depths at regular 

intervals over the spillway. Water samples from the discharge will be taken at both 

the stormwater pond and downstream at the lease boundary at regular intervals to 

determine if environmental harm has occurred. 
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The EPA has been contacted and they have stated that the major concern will be that any 

actions undertaken by LAO to recommence production do not cause further or continuing 

environmental harm. 

Actions taken to mitigate against a discharge event 
Below is a list of the actions taken in the lead up to the discharge event.  

 Dug cut off trench at back of Leach pad 3 to divert water away from storm pond # 2  

 Pumping water from under storm pond 2 liner back into storm pond  

 Dug a trench at back of leach pad 15 to divert water into drain system  

 Opened up culvert over road adjacent to pad 15 / CDE workshop to assist water flow  

 Dug trench south eastern corner of storm pond 2 to divert water away from area  

 Trenches dug alongside McNamara’s road towards Komatsu workshop to assist flow  

 EPA came to site for storm pond 2 discussion prior to event

 Civil engineer brought to site to complete pond audit as per annual requirement  

 Continually monitoring and pumping water from problem areas as required.  

 Placed rock adjacent to the Raw Water dam to repair washout  

 Sucker truck cleaned out W drains adjacent to leach ponds last week  

 Removed build-up on spillway to ponds from leach pads (9 /10 interface)  

Other housekeeping actions have been undertaken to counter the effects the expected 

rainfall.
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Lead up to the Discharge Event 
On the 28th of January the volume of the Storm Water Ponds was recorded as 544,000m3,

or 64% of capacity (850,000m3).

At 1630 on the 29th of January the level of the Storm Water Ponds was approximately 2m 

below the Mandatory Reporting Level (MRL), the pond volume at this level being 578,000 

m3 or 68% capacity. 

Storm Water Pond - Jan 08
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Chart 4: Storm Water Pond levels for January 2009. 

Table 2: Storm Water Pond Volumes 

Date Storm Water Pond Level (%) Volume Contained (Ml) 
01 Nov 1 8.5
01 Dec 12 102
01 Jan 14 119
30 Jan 100 850

At 0700 on the 30th of January the Storm Water Ponds were discharging, having exceeded 

the total volume of 850,000m3. The depth of water over the spillways was approximately 

200mm, and the flow was approximately 12.1m3/second. 

Confidential Page 9 2/02/2009 
13-137 File D Documents Page 9 of 60

RTI D
L R

ELE
ASE - E

HP



Samples were taken at 0720 of the 30th of January, and were assayed onsite for Cu 

content, pH, and acid content (Table 3). Duplicate samples have been taken and stored 

for analysis by a NATA accredited laboratory  

At 1730 on the 30th of January, the field chemical properties of the water quality were 

observed (Table 4), and an inspection of the spillways and discharge points was 

undertaken. 

.

Table 3: Water Quality Results for 30th January 2009. 

Location Cu pH Free Acid Time

Storm Water Pond Grab (east side) 0.57 2.03 1.92 0720

Storm Water Pond Overflow Out 0.22 2.15 0.60 0725

Storm Water Pond 2 (Storm Water Overflow) 0.04 4.26 0.00 0729

Table 4: Physical water quality results for samples taken at 30th January 2009. 

Sample Point pH EC Temp (°C) Time

SWP Spill#1 2.42 6.58 mS/cm 26.0 1737

SWP Spill#2 (H2O u/liner) 5.54 55.6 μs/cm 27.0 1744

MKDS04#1 3.45 862 μs/cm 26.0 1746

SWP Spill#1 (H2O u/liner) 2.79 2391 μs/cm 24.3 1753

Figure 2: Photo of both Storm Water Pond spillways (Taken 29JAN09). 
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Figure 3: Topographic Map showing Plant in relationship to Saga Ck catchment. 

Figure 3 shows the location of the three sample point locations (red stars) downstream of 

the LAO Storm Water Ponds. There is one sample each for the two spillways, and one at 

the Licence Condition monitoring location MKDS04, as required by the LAO Environmental 

Authority MIN100401006. 

Also shown is the location of the wall breach on the south-eastern side of the southern 

pond wall (Figures 10 & 11). 

The dotted blue line shown is the headwaters of the Saga Creek catchment, which drains 

to the south-west (right to left of the illustration) into the Georgina-Diamantina Basin. 

Confidential Page 11 2/02/2009 
13-137 File D Documents Page 11 of 60

RTI D
L R

ELE
ASE - E

HP



Major issues looking forward 
In addition to the initial incident, a number of additional challenges have been identified as 

LAO moves forward in the recovery from this event. 

1. Spillway Scouring 

a. In the interval between 1730 30th January and 0700 31st January, the 

spillway at SW Pond #1 scoured out beneath the liner. (Figure 4 & 5). The 

scour depth is estimated to be 500mm deep. 

b. The water level in SW Pond #1 dropped by approximately 1.5m overnight 

(Figure 6). 

c. The cause may be contributable to water above the liner forcing the water 

beneath the liner out under pressure. More investigation is required.

Figure 4: SW Pond #1 Spillway (Taken 1000 30JAN09). 
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Figure 5: Water flowing over and under pond liner SW Pond #1 Spillway (Taken 0650 on 

31JAN09).

Figure 6: SW Pond #1 showing drop in water level of ~1.5m (Taken 0700 31JAN09). 
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2. Continuing Storm Water Pond Discharges 

a. Continuing discharge of dilute process water. Samples taken to verify water 

quality of discharge. 

Figure 7: Scour beneath SW Pond#1 Spillway (Taken 0700 on 31JAN09). 

Figure 8: Water colour of SW Pond #1 (Taken 0745 on 30JAN09). 
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3. Storm Water Pond volumes 
a. Storm water pond volumes are currently exceeding maximum storage 

capacity.

Figure 9: SW Pond #1 looking south towards spillway (Taken 0745 on 30JAN09).

4. Integrity of the Storm Water Pond #2 liner  

a. The quality of the water under the liner. 

b. Maintaining equal stresses and pressures on the liner by managing the 

waters on both sides of the liners is required to limit the risk of a break in 

the liner. 
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Figure 10: SW Pond #2 at point of wall failure (Taken 1000 on 30JAN09). 

Figure 11: Breach in bund wall on east side of SW Pond #2(Taken 1000 on 30JAN09). 
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Figure 12: SW Pond #2 looking north towards Processing (Taken 1000 on 30JAN09). 

Figure 13: SW Pond #2 looking south towards wall failure (Taken 1000 on 30JAN09). 
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Appendices
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