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EXECUTIVE SUMMARY 
 
The Century - Lawn Hill Annual Monitoring Report for the period 1 June 2014 to 31 May 2015 was prepared in 
accordance with requirement A22 of Environmental Authority (EA) EPML00888813 (dated 25 September 2014). 
 
The report provides a summary of the environmental monitoring results and actions taken, or proposed to be 
taken, to minimise the environmental risk from any deficiency identified by the monitoring or recording programs. 
 
Air monitoring 

One back-up diesel generator was in continuous operation from 22 August to 2 September 2014. Annual 
emissions testing recorded carbon monoxide levels that were above the EA limit.  MMG is in consultation with 
Energy Developments Limited to address the issue.  All other contaminant parameters that were tested were 
within limits.   
 

Water monitoring 
Rainfall recorded during the reporting period was below the long term annual average. 
Mine affected water release events: There was no uncontrolled, or controlled, release of mine affected water to 
local receiving waters during the reporting period. 
Stream sediments:  

o The trigger levels for manganese (at C_SW08_REC in Coglan Creek and P_SW03_REC in Page Creek) 
and zinc (at C_SW08_REC in Coglan Creek and A_SW01_REC in Archie Creek) were exceeded during the 
reporting period. 

o An investigation concluded that manganese levels at the Coglan Creek compliance location were 
comparable with background conditions. The manganese levels in the reference site were lower than 
average.   

o Zinc-enriched sediment from Sediment Dam 6 (a potential source of stream sediment zinc) was 
removed in July 2015, with removal of sediment from Archie Creek planned prior to the 2015/16 wet 
season.   

o The ecological condition of Page Creek and spatial and temporal trends of enriched sediments 
continue to be monitored via the annual Receiving Environment Monitoring Program.   

Groundwater: The investigation into sustained low pH values at one compliance groundwater bore in the 
Coglan Creek catchment (C-GW09) is ongoing under Environmental Evaluation CA33189-STA913.  All other 
parameters that could be compared with EA limits were below contaminant trigger values. 
Onsite Water Storages: Onsite water storage contaminant limits were exceeded for a number of parameters, 
due to evapotranspiration.  Livestock access to onsite water storage areas was prevented by maintenance of 
perimeter fencing.  
Sewage: Sewage treatment plant monitoring returned results below the EA trigger level for free residual 
chlorine. However, no sewage effluent was released to any water way or drainage line during the reporting 
period.  

 
Monitoring of regulated structures 

The Process Water Dam overflowed on 9 September 2014.  Immediate action was taken to cease inputs to the 
Process Water Dam. No environmental impact occurred as the overflow was contained in the First Flush Pond.  
Water levels within all other regulated structures remained within operating limits.  

 
  

 
19-315

 
File B

 
Page 4 of 92

Title: LH Annual Monitoring Report 2014-15 
Type: CE Rec-Tech Report 

Process: ENVIRONMENT 
Sub Process: COMPLIANCE & REGULATION MGMT 

Approved By: 
Date Approved: 03.11.2015 

Doc. No: CRT -033-00037 
Document Version: 00 

Page 4 of 21 CTPI 49-Sch4

Pub
lish

ed
 on

 D
ES D

isc
los

ure
 Lo

g 

RTI A
ct 

20
09



 

MMG Century Lawn Hill Annual Monitoring Report 2015 Page 5 of  21 

1 PURPOSE 
 
Century is Australia's largest open-pit zinc mine, located in north-west Queensland. It has been in operation since 
1999. Century comprises two sites – the mine and processing operation at Lawn Hill, and associated concentrate 
dewatering and ship-loading facilities at the Karumba Port, on the Gulf of Carpentaria. Century produces zinc and 
lead concentrate using conventional open-pit mining, grinding and flotation methods. Concentrates are sold to 
smelters in Europe, Australia and Asia.  
 
The Century - Lawn Hill Annual Monitoring Report for the period 1 June 2014 to 31 May 2015 was prepared in 
accordance with condition  A22 of Environmental Authority (EA) EPML00888813 (dated 25 September 2014). The 
report provides details on the requirements listed in Table 1. 

Table 1:         Reporting requirements in EA Condition A22 

REQUIREMENT 
a) A summary of the previous twelve months monitoring results required under this EA in graphical form, showing 

relevant limits. 
b) An evaluation/explanation of the data from any monitoring programs. 
c)  A summary of any record of quantities of releases required to be kept under this EA. 
d)  A summary of the record of equipment failures or events recorded, which have resulted in non-compliance with 

the conditions of this EA. 
e) An outline of actions taken or proposed to be taken to minimise the environmental risk from any deficiency 

identified by the monitoring or recording programs. 
 
This report does not include discussion of the results of the following, as these are provided separately to the 
Department of Environment and Heritage Protection (DEHP): 

Inspection reports for regulated structures (ATC Williams, February 2015); 
Monitoring that is undertaken as part of the annual Receiving Environment Monitoring Program 
(TropWATER, December 2014); and 
Third party compliance audit (every three years, last undertaken in September 2013). 

 
There was no request from DEHP to undertake the following monitoring during the reporting period, in response 
to community concern: 

Noise monitoring;  
Dust deposition or ambient air monitoring (PM10);  
Point source release of contaminants to the atmosphere; or 
Odour monitoring. 
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2 ENDORSEMENT 

 

3 AIR MONITORING 

3.1 POINT SOURCE RELEASE OF CONTAMINANTS 
 
Schedule B – Table 1 of the EA requires that representative sampling of emissions be carried out (once during any 
12 month period) for any generator that has operated for a continuous period in excess of seven days.  Diesel 
generator CZEM 03 was in continuous operation over the period 22 August 2014 to 02 September 2014. Emission 
monitoring was undertaken by Assured Monitoring Group (AMG, 2015) on behalf of Energy Developments Limited 
(EDL).  Results are presented in Table 2.   
 
Elevated monitoring results were recorded for carbon monoxide (67g/min), compared with the EA limit of 7.5g/min 
(DEHP notification 17/8/15; MMG IEM reference 1335868; report submission date 31/8/15). MMG is in consultation 
with EDL to address the issue.  All other contaminant parameters that were tested were within limits.  The sample 
was not analysed for hydrocarbons (as total volatile organic carbon) and particulate matter testing could not be 
undertaken due to limitations with the sampling provisions (port access was not sufficient to allow nozzle 
insertion).  

Table 2:  Results of monitoring for diesel generator (CZEM 03) on 30 June 2015 
CONTAMINANT RESULT LIMIT UNIT 
Nitrogen dioxide 251 380 g/min 
Hydrocarbons (not tested) 52 g/min 
Carbon monoxide 67 7.5 g/min 
Total suspended particulates (not tested) 3.5 g/min 
Gas velocity 37 35 (minimum) m/s 
Volume flow rate 94 - Nm3/min 
Temperature 475 - °C 
Moisture content 9.0 - % 

 

4 WATER MONITORING 
 

4.1 CONDITIONS DURING THE REPORTING PERIOD 
 
Rainfall measured during the reporting period at the permanent weather station adjacent to Century Mine Airport 
(maintained by the Bureau of Meteorology) was below average precipitation. In the reporting period, 261mm rain 
was recorded over 38 rain days.  Average annual rainfall (2004 – current) is 634mm over 60 rain days (Figure 1).   
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Figure 1      Rainfall data – Century Mine (BOM) 
 

4.2 RELEASE OF MINE AFFECTED WATER 
 
There were no releases of mine affected water to the receiving environment during the reporting period. 
 

4.3 STREAM SEDIMENT MONITORING 
 
Stream sediment monitoring results are provided as Appendix B.  A summary of deviations and exceedances of EA 
limits is provided as Table 3.  Receiving water monitoring sites are shown in Appendix A (Figure 2).  
 
Table 3:       Stream sediment monitoring 

EA REQUIREMENT RESULTS 
Any deviations from 
monitoring schedule (C13) 

None – six monthly monitoring of sediment quality in receiving and reference waters was carried 
out (once at the end of the wet season and once at the end of the dry season). 

Any exceedances of 
trigger limits (Schedule C 
– Table 7) 

Two results were above the trigger limit for manganese (3 times the reference level) for samples 
collected in November 2014. Manganese concentrations in sediment samples from Page Creek 
(P_SW03_REC) and Coglan Creek (C_SW08_REC) were 12 times and 11 times the concentrations in 
samples taken from the relevant reference locations respectively (DEHP notification 17/12/14; 
MMG IEM reference 1235289).   Manganese levels remained elevated in March 2015 samples. 
 
The trigger limit for zinc (410mg/kg) was exceeded at Archie Creek for samples collected in March 
2015 (A_SW01_REC; 1,206mg/kg; DEHP notification 3/6/15; MMG IEM reference 1305445).   
 
Zinc levels remain elevated in sediments at Page Creek (P_SW03_REC).  

Investigation outcomes 
and/or  corrective actions 

Manganese is naturally occurring in limestone and abundant in the Lawn Hill/Century Mine area.  
An investigation into the manganese results recorded at the Coglan Creek compliance and 
reference monitoring locations was undertaken by TropWATER in April 2015.  It was concluded 
that while there is potentially some measure of influence from the Evaporation Dam on sediment 
manganese concentrations immediately down gradient of the dam impoundment, concentrations 
further downstream in Coglan Creek (including those at the compliance monitoring site 
C_SW08_REC) are representative of the variable background conditions.  Manganese 
concentrations measured at reference site C_SW14_REF were demonstrated by the study to be 
lower than average background concentrations.  Thus, manganese concentrations at reference site 
C_SW14_REF are low, rather than concentrations at compliance site C_SW08_REC being elevated. 
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An investigation to identify the potential cause of the elevated zinc result in Archie Creek was 
undertaken by TropWATER in June 2015. It confirmed that Sediment Dam 6 was the likely source 
of the zinc. The zinc-enriched sediment within Sediment Dam 6 was removed in July 2015, with 
removal of sediment from Archie Creek planned prior to the 2015/16 wet season.  
 
The ecological condition of Page Creek and spatial and temporal trends of enriched sediments 
continue to be monitored via the annual Receiving Environment Monitoring Program.  A sediment 
trap was constructed in the lower reaches of Page Creek, just prior to the confluence with Lawn 
Hill Creek, in January 2015. 

 

4.4 GROUNDWATER MONITORING 
 
Deviations from the EA specified groundwater monitoring schedule are detailed in Table 4.  Monitoring locations 
are shown in Appendix A (refer to Figure 3). 

Table 4:  Monitoring schedule deviations 

MONITORING 
LOCATION 

DETAILS CORRECTIVE ACTION 

All reference and 
compliance bores 

Sampled one month out of phase in anticipation of the wet season 
restricting access to bores during January (the quarterly monitoring 
due in January 2015 was brought forward to December 2014). 
 
Electrical conductivity trigger values and EA limits (Schedule 6 – Table 
9) reference the ‘natural range’ for each monitoring point. Due to the 
absence of suitable baseline data, the natural EC range for individual 
groundwater bores has not been determined. Analysis of EC trends in 
individual bores against historical results and the broader 
groundwater monitoring bore network is undertaken upon each 
occasion analytical data is received. 
 
Comparison of standing water levels with the local piezometric 
surface was not undertaken as the latter information is not available. 

None required. 

NM_GW14 
(compliance bore) 

No results were recorded during the reporting period because the 
bore was dry. 

None required. 

A_GW07 (reference 
bore) 

Unable to measure water level. This bore has an in-situ pump at more 
than 100 meters depth and therefore the level dipper cannot be used 
without high risk of equipment damage and entanglement.  

Alternate options for 
measuring water level are 
being investigated. 

PW009 (compliance 
bore) 

PW009 is a dewatering bore. The presence of pump infrastructure 
within the bore prevents water levels from being measured.  

None required. 

 
Groundwater monitoring results for the reporting period is shown in Appendix C.  The investigation into sustained 
low pH values at C_GW09 (in the Coglan Creek catchment) is ongoing under Environmental Evaluation CA33189-
STA913.  The final environmental investigation report by Big Dog Hydrology is due to DEHP by 30 November 2015.  
All other parameters that could be compared with EA limits were below contaminant trigger values (Schedule C- 
Table 9).  
 

5 REGULATED STRUCTURES MONITORING 

5.1 MANDATORY REPORTING LEVELS 
 
The results of water level monitoring for regulated structures are discussed in Table 5.  Detailed monitoring results 
for the process water dam, evaporation dam and tailings storage facility are provided in Appendix D. 
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Table 5:  Water level monitoring for regulated structures during the reporting period  

EA REQUIREMENT RESULTS 
Report MRL exceedances 
(Schedule D - Table 3) 

Overflow from Process Water Dam on 9 September 2014 (DEHP notified 10/09/14, MMG IEM 
reference 273020 ).  
 
Raw water overflowed from the Process Water Dam to the First Flush Pond during a planned 
tailings pipeline shut down period (normally excess water would be decanted to the TSF).  
Immediate action was taken to cease inputs to the Process Water Dam.  

Investigation outcomes 
and/or  corrective actions 

The water in the Process Water Dam at the time of the overflow was raw water of good quality. 
There was no impact on the receiving environment as the overflow was contained in the First Flush 
Pond.  

 
 

5.2 TAILINGS STORAGE FACILITY CONTAMINANT MONITORING 
 
Tailings storage facility (TSF) water quality monitoring results are provided in Appendix D – for the TSF decant, 
evaporation dam and tailings discharge pipe.   
 
Deviations from the EA specified monitoring schedule (Schedule D - Table 4) are detailed in Table 6.   

Table 6:  TSF monitoring schedule deviations 

MONITORING 
LOCATION 

DETAILS CORRECTIVE 
ACTION 

Tailings 
discharge pipe 

Monitoring data was not available for:  
- Biological oxygen demand (BOD) (October 2014 and May 2015);  
- Total cadmium, lead and zinc (November 2014);   
- Dissolved sulphate (September and December 2014, and January 2015); 
- Thermotolerant coliforms (February and March 2015); and 
- Free residual chlorine (FRC) (June 2014-May 2015).  

 
FRC cannot be determined on the tailings stream.  Biochemical oxygen demand, 
thermotolerant coliforms, total nitrogen, total phosphorus and FRC are all 
monitored on sewerage effluent released to the TSF (refer to Appendix E). 

Opportunity to 
continuously improve 
data review and 
validation processes. 

TSF decant A combination of dry conditions and the current management of tailings in the 
near-full structure meant that no water was going across the decant structure 
during August, September and November 2014, and April 2015. In December 2014, 
and January, February and May 2015, there was no flow at the time of sampling. 
However, flow did occur on other days during the month.  For the purpose of 
estimating monthly loadings to the Evaporation Dam, the average concentration 
(for all monitoring periods when samples could be taken) was used (Appendix D). 
 
Monitoring data was not available for:  

- Total petroleum hydrocarbons (September 2014);  
- BOD (May 2015);  
- Thermotolerant coliforms (March 2015).  

Evaporation 
dam 

Monitoring data was not available for:  
- BOD (October 2014 and  May 2015);  
- FRC (December 2014);  
- Thermotolerant coliforms (February and March 2015). 

 

5.3 ONSITE WATER STORAGES 
 
Onsite water storage contaminant limits were exceeded for electrical conductivity, sulphate, cadmium, lead, nickel 
and zinc during this reporting period, due to evapotranspiration. Perimeter fencing of the mining lease to prevent 
access by livestock was in place and maintained throughout the reporting period. 
 

                                                      
1 Internal IEM number subsequently updated to 1198012 in MMG systems.  
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6 SEWAGE TREATMENT PLANT EFFLUENT MONITORING 
 
Results of sewage treatment plant (STP) effluent monitoring are summarised in Table 7.  Detailed monitoring 
results are provided as Appendix E.   

Table 7:  Sewage treatment plant effluent - monitoring results for the reporting period  

EA REQUIREMENT RESULTS* 
Any deviations from 
monitoring schedule 
(Schedule E – Table 1) 

None – monitoring was as per schedule. 
 
The West Go-Line STP was not operational during the reporting period and has been 
decommissioned and removed. 

Any exceedances of limits 
(Schedule E – Table 1) 

Free residual chlorine (FRC) was below the EA trigger limit of 0.2mg/L: 
- At DV IDEA CCT (in December 2014 and February 2015);  
- At Mine STP CCT (in September and December 2014, and February 2015); and  
- At DV EPCO CCT (in September 2014 and February 2015).   

Investigation outcomes 
and/or  corrective actions 

The investigation triggered by the FRC monitoring results in September 2014 concluded that 
environmental harm was unlikely.  The treated wastewater from the STP is released to, diluted in 
and contained within the TSF. Other biological parameters monitored at the same time were 
within limits and are a more accurate representation of the efficiency of the STP operation. 

*DV EPCO CCT = Darimah Village EPCO STP chlorine contact tank; DV IDEA CCT = Darimah Village IDEA STP chlorine contact 
tank; and Mine STP CCT = Mine STP chlorine contact tank.  

7 ACRONYMS 
 
ACRONYM DEFINITION 
DV Darimah Village 
EA Environmental Authority 
EE Environmental Evaluation 
PWD Process Water Dam 
STP Sewage Treatment Plant 
TSF Tailings storage facility 
WTP Water treatment plant 

 

8 REFERENCES 
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APPENDIX A: MONITORING LOCATIONS 

 

 
 
Figure 2      Receiving water monitoring points and reference sites 
 

 
 
Figure 3      Groundwater compliance monitoring locations 
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APPENDIX B: STREAM SEDIMENT MONITORING RESULTS 

1. November 2014 monitoring program 
 

Weak acid extractable (WAE) metals in 63-2000 m fraction (mg/kg) 

Site Sample Date Arsenic Cadmium Copper Lead Manganese Nickel Selenium Zinc 

Trigger level  70 10 270 220 3x REF 52 3x REF 410 

A_SW01_REC 17/11/2014 <1 <1 5 21 1120 4 <1 100 

B_SW01_REC 17/11/2014 1 <1 17 21 391 4 <1 30 

C_SW08_REC 17/11/2014 <1 <1 <1 <1 101 <1 <1 13 

C_SW14_REF 17/11/2014 <1 <1 <1 1 9 <1 <1 2 

NM_SW04_REC 17/11/2014 1 <1 2 12 529 4 <1 211 

P_SW03_REC 17/11/2014 1 2 4 24 482 5 <1 725 

P_SW17_REF 17/11/2014 <1 <1 <1 6 40 <1 <1 21 

SM_SW04_REC 17/11/2014 <1 <1 <1 3 65 <1 <1 6 

SM_SW05_REF 17/11/2014 <1 <1 <1 5 29 <1 <1 8 
 
2. March 2015 monitoring program 
 
 

WAE metals in 63-2000 m fraction (mg/kg) 

Site Sample Date Arsenic Cadmium Copper Lead Manganese Nickel Selenium Zinc 

  70 10 270 220 3x REF 52 3x REF 410 

A_SW01_REC 29/03/2015 2 5 18 63 1823 24 <1 1206 

B_SW01_REC 29/03/2015 <1 <1 3 13 463 3 <1 36 

C_SW08_REC 27/03/2015 <1 <1 2 2 154 <1 <1 10 

C_SW14_REF 30/03/2015 1 <1 2 2 37 1 <1 5 

NM_SW04_REC 28/03/2015 2 <1 5 21 1242 10 <1 345 

P_SW03_REC 29/03/2015 2 2 3 37 698 8 <1 883 

P_SW17_REF 02/04/2015 <1 <1 3 15 173 <1 <1 65 

SM_SW04_REC 27/03/2015 <1 <1 1 5 146 <1 <1 5 

SM_SW05_REF 29/03/2015 <1 <1 3 9 174 1 <1 12 

A_SW01_REC-R   2 6 16 57 1071 16 <1 1138 

P_SW03_REC -R   1 2 3 25 403 5 <1 888 
*-R = duplicate samples 
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APPENDIX C: GROUNDWATER – MONITORING RESULTS 

 
Figure 4 to Figure 11 show quarterly groundwater monitoring results for compliance and reference bores.  
Measured analyte concentrations are compared against EA compliance limits and trigger levels.   

A_GW07 and B_GW01 are reference bores.  

Comparison with electrical conductivity trigger values and EA limits (Schedule 6 – Table 9) was not undertaken 
(refer to explanation in Section 4.4).  Comparison of standing water levels with the local piezometric surface was 
not undertaken as the latter information is not available. 
 
Cadmium and lead concentrations in all groundwater samples were less than the detection limit of the analytical 
method used (shown in the graph at concentrations equal to the detection limit). The detection limit for cadmium 
changed from 0.0005 mg/L (for selected samples in July 2014) to 0.0001 mg/L (for all samples from October 2014). 
 
Compliance bore NM_GW14 could not be sampled (refer to explanation in Section 4.4). 
 

  
Figure 4      Groundwater pH  Figure 5      Groundwater electrical conductivity  

 

  
Figure 6      Groundwater dissolved arsenic (mg/L) Figure 7      Groundwater dissolved cadmium (mg/L) 
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Figure 8      Groundwater dissolved lead (mg/L) Figure 9      Groundwater dissolved zinc (mg/L) 

  
Figure 10      Groundwater sulphate (mg/L)  Figure 11      Standing water level (mbRP) 
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APPENDIX D: REGULATED STRUCTURES - MONITORING RESULTS 

Water level monitoring 
 
Weekly water level monitoring is provided in Figure 12 to Figure 15, for the evaporation dam and tailings storage 
facility decant structures.  Note: DSL = design storage allowance level and MRL = mandatory reporting level. 
 

  
Figure 12      Evaporation Dam water level 
 

Figure 13      Tailings storage facility water level (Decant 1) 

  
Figure 14      Tailings storage facility water level (Decant 2) 
 

Figure 15      Process Water Dam water level (MRL is 50mm 
below the spillway) 

 
Water quality monitoring 
 
Water quality monitoring results for the tailings storage facility (TSF) decant and Evaporation Dam are provided in 
Table 8 and Table 9 respectively.  Results for the tailings discharge pipe are shown in Table 11 (‘Contaminant load 
calculations’ section).  Where sampling was undertaken at a greater frequency than monthly, average results are 
shown.  Where the concentration was below the detection limit, a concentration equal to half the detection limit 
has been shown. 
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Table 8:       Results of Monitoring at the Tailings Storage Facility Decant (TSUP) 
 

  
June July Aug Sep Oct Nov Dec Jan Feb Mar  Apr  May 

pH 6.71 6.85 NF  NF  6.40 NC NF  NC NC 6.27 NF  NC 

Total dissolved solids (mg/L) 8,726 7,592 NF  NF  28,504 NC NF  NC NC 8,898 NF  NC 

Total suspended solids (mg/L) 25 6 NF  NF  34.5 NC NF  NC NC 81 NF  NC 

EC (mS/cm) 8.32 7.27 NF  NF  5.37 NC NF  NC NC 8.27 NF  NC 

BOD 5 day (mg/L) 5 8 NF  NF  NR NC NF  NC NC 23 NF  NC 

Thermotolerant coliforms (cfu/100ml) 1 1 NF  NF  10 NC NF  NC NC NR NF  1 

Total nitrogen (mg/L) 1.1 0.5 NF  NF  2.5 NC NF  NC NC 0.5 NF  NC 

Total phosphorus (mg/L) 0.73 0.99 NF  NF  1.55 NC NF  NC NC 0.78 NF  NC 

Free chlorine (mg/L) NC 0.07 NF  NF  0.51* NC NF  NC NC 0.04 NF  NC 

Total Zn (mg/L) 109 182 NF  NF  911 NC NF  NC NC 126 NF  NC 

Total Cd (mg/L) 0.06 0.07 NF  NF  0.49 NC NF  NC NC 0.11 NF  NC 

Total Pb (mg/L) 0.47 1.30 NF  NF  4.92 NC NF  NC NC 3.57 NF  NC 

Turbidity (NTU) 30.3 4.66 NF  NF  10.5 NC NF  NC NC 23.0 NF  NC 

Dissolved sulphate (mg/L) 5,499 5,761 NF  NF  66,580 NC NF  NC NC 5,899 NF  NC 

Total petroleum hydrocarbons (mg/L) 0.5 0.5 NF  NF  0.5 NC NF  NC NC 0.5 NF  NC 
NC – Sample not collected (refer to Section 5.2) 
NF – No flow over decant.  
 
Table 9:       Results of Monitoring at the Evaporation Dam (EDAM) 
 

  June July Aug Sep Oct Nov Dec Jan Feb Mar  Apr  May 

pH 5.80 6.19 5.93 6.64 6.10 5.91 6.12 6.30 6.23 6.06 5.80 6.06 

Total dissolved solids (mg/L) 6,270 5,894 5,908 6,086 6,390 6,878 7,480 6,740 6,810 6,924 7,026 7,337 

Total suspended solids (mg/L) 0.5 3 3 0.5 13 9 24 16 13 12 12 34 

EC (mS/cm) 5.35 5.54 5.49 5.39 5.88 5.97 6.00 6.03 5.95 6.29 6.39 6.48 

BOD 5 day (mg/L) 3 1 3 0.5 NR 2 0.5 0.5 0.5 6 0.5 NR 

Thermotolerant coliforms (cfu/100ml) 1 5 9 1 1 151 25 9 NR NR 2 2 

Total nitrogen (mg/L) 7.8 3.7 3.0 1.9 5.0 0.5 2.0 2.0 2.1 2.0 2.0 2.0 

Total phosphorus (mg/L) 0.56 0.96 0.70 0.18 0.76 0.91 0.99 0.88 0.89 0.88 0.93 0.84 

Free chlorine (mg/L) 0.12 0.09 0.07 0.08 0.06 0.07 NR 0.07 0.01 0.05 0.02 0.13 

Total Zn (mg/L) 157 185 163 133 225 243 188 202 192 203 200 214 

Total Cd (mg/L) 0.07 0.09 0.07 0.08 0.12 0.09 0.08 0.07 0.08 0.10 0.10 0.10 

Total Pb (mg/L) 0.02 0.02 0.01 0.01 0.01 0.01 0.01 NR 0.02 0.01 0.01 0.03 

Turbidity (NTU) 5.04 5.50 4.88 5.15 3.60 4.32 5.78 2.42 3.19 2.93 3.15 6.03 

Dissolved sulphate (mg/L) 3,498 4,556 3,778 2,740 3,415 3,674 4,609 4,614 4,412 4,525 4,604 4,578 

Total petroleum hydrocarbons (mg/L) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
NR – Monitoring data not available.  * Anomalous data. 
 
 
Contaminant load calculations 
 
Contaminant load calculations for the tailings discharge pipe and Evaporation Dam and are provided in Table 10    
and Table 11 respectively.  Where sampling was undertaken at a greater frequency than monthly, the average 
concentration has been used to determine load.  Where the concentration was below the detection limit, a 
concentration equal to half the detection limit has been used to determine load.  In estimating contaminant 
loadings, inputs from activities under EPPR01406613 (368m3 fraccing fluid) were considered negligible and not 
included.  Refer to Lawn Hill Environmental Monitoring Report (Waste Disposal Activities), June 2015 for further 
details on the chemical composition of this waste stream.  
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Table 10:       Results of Monitoring at the Tailings Discharge Pipe and estimate of contaminant load to the tailings storage facility 
 

  Tailings Discharge 

Description   June July Aug Sep Oct Nov Dec Jan Feb Mar  Apr  May 
Total for 
Report 
Period 

Tailings Slurry ('000 m3) 687,415 622,726 641,472 366,218 752,973 769,611 716,039 773,228 610,806 817,843 791,005 814,647 8,363,985 

pH 6.34 7.74 7.81 7.17 7.54 7.68 7.90 7.37 7.82 7.24 6.94 6.89   

Total dissolved solids 
Conc. (mg/L) 4,040 4,478 3,864 4,084 4,518 4,466 4,726 4,680 4,676 4,715 5,110 5,280   

Load (t) 2,777 2,789 2,479 1,496 3,402 3,437 3,384 3,619 2,856 3,856 4,042 4,301 38,437 

Electrical conductivity mS/cm 4.13 4.66 4.17 4.38 4.60 4.65 4.63 4.76 4.58 4.60 4.94 5.28   

BOD (5 day) 
Conc. (mg/L) 29 51 9 29 NR 56 92 15 5 26 17 NR   

Load (t) 20 32 5.8 11   43 66 12 3.1 21 13   226 

Thermotolerant coliforms cfu / 100mL 50,000 1 1 1 1 1 1 1 NR NR 1 1   

Total nitrogen 
Conc. (mg/L) 2.1 1.3 0.5 0.5 0.5 0.5 106* 0.5 1.2 0.5 0.5 1.0   

Load (t) 1.44 0.81 0.32 0.18 0.38 0.38 76 0.39 0.73 0.41 0.40 0.81 82 

Total phosphorus 
Conc. (mg/L) 1.3 24.1 0.3 0.2 0.6 249* 0.3 0.5 1.7 0.7 0.9 0.7   

Load (t) 0.91 15.00 0.17 0.05 0.45 191 0.20 0.36 1.06 0.61 0.67 0.57 211 

Free residual chlorine 
Conc. (mg/L) NR NR NR NR NR NR NR NR NR NR NR NR   

Load (t)                           

Total zinc 
Conc. (mg/L) 21.7 309* 12.6 1.50 5.50 NR 11.2 14.5 37.9 14.4 54.3 54.0   

Load (t) 14.9 192 8.10 0.55 4.14   8.02 11.2 23.1 11.8 42.9 44.0 361 

Total cadmium 
Conc. (mg/L) 0.06 2.87* 0.03 0.01 0.02 NR 0.02 0.02 0.07 0.04 0.04 0.12   

Load (t) 0.04 1.79 0.02 0.004 0.02   0.01 0.02 0.04 0.03 0.03 0.10 2.1 

Total lead 
Conc. (mg/L) 5.8 125* 2.5 0.7 1.5 NR 1.6 0.6 4.9 2.1 3.4 1.5   

Load (t) 3.95 77.9 1.60 0.25 1.14   1.11 0.45 2.97 1.75 2.72 1.20 95 

Total petroleum hydrocarbons 
Conc. (mg/L) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5   

Load (t) 0.34 0.31 0.32 0.18 0.38 0.38 0.36 0.39 0.31 0.41 0.40 0.41 4.2 

Dissolved sulphate 
Conc. (mg/L) 1,996 2,423 2,377 NR 2,748 2,874 NR NR 3,157 3,066 3,338 3,325   

Load (t) 1,372 1,509 1,525   2,069 2,212     1,928 2,508 2,641 2,708 18,472 
NR – Monitoring data not available (refer to Section 5.2).    * Anomalous data. 
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Table 11:       Estimate of contaminant load to the Evaporation Dam 

  Load to Evaporation Dam based on concentrations in decant (monitoring point TSUP) 

Description   June July Aug Sep Oct Nov Dec* Jan* Feb* Mar  Apr  May* Total  

Decant volume (m3) 19,555 2,193 0 0 14,069 0 69,868 151,592 180,481 51,100 0 18,334 507,191 

pH 6.71 6.85 No flow No flow 6.40 No flow 6.56 6.56 6.56 6.27 No flow 6.56   

Total dissolved solids 
Conc. (mg/L) 8,726 7,592 No flow No flow 28,504 No flow 13,430 13,430 13,430 8,898 No flow 13,430   

Load (t) 171 16.6 0 0 401 0 938 2,036 2,424 455 0 246 6,687 

Total suspended solids 
Conc. (mg/L) 25.0 6.0 No flow No flow 34.5 No flow 36.6 36.6 36.6 81.0 No flow 36.6   

Load (t) 0.49 0.013 0 0 0.49 0 2.56 5.55 6.61 4.14 0 0.67 20.52 

Electrical conductivity mS/cm 8.32 7.27 No flow No flow 5.37 No flow 7 7 7 8.27 No flow 7   

BOD (5 day) 
Conc. (mg/L) 5 8 No flow No flow NR No flow 12.00 12.00 12.00 23 No flow 12.00   

Load (t) 0.10 0.018 0 0   0 0.84 1.82 2.17 1.18 0 0.22 6.33 

Thermotolerant coliforms cfu / 100mL 1 1 No flow No flow 10 No flow 3.25 3.25 3.25 NR No flow 3.25   

Total nitrogen 
Conc. (mg/L) 1.1 0.5 No flow No flow 2.5 No flow 1.15 1.15 1.15 0.5 No flow 1.15   

Load (t) 0.022 0.0011 0 0 0.035 0 0.080 0.174 0.208 0.026 0 0.021 0.567 

Total phosphorus 
Conc. (mg/L) 0.73 0.99 No flow No flow 1.55 No flow 1.01 1.01 1.01 0.78 No flow 1.01   

Load (t) 0.014 0.0022 0 0 0.022 0 0 0 0 0.0399 0 0 0.504 

Free residual chlorine 
Conc. (mg/L) NR 0.070 No flow No flow 0.51 No flow 0 0 0 0.040 No flow 0   

Load (t)   0.00015 0 0 0.0072 0 0 0 0 0.00204 0 0 0.0962 

Total zinc 
Conc. (mg/L) 109 182 No flow No flow 911 No flow 332 332 332 126 No flow 332   

Load (t) 2.14 0.40 0 0 12.8 0 23.2 50.3 59.89 6.42 0 6.08 161.2 

Total cadmium 
Conc. (mg/L) 0.060 0.070 No flow No flow 0.485 No flow 0.18 0.18 0.18 0.110 No flow 0.18   

Load (t) 0.0012 0.0002 0 0 0.0068 0 0 0.0275 0.0327 0.0056 0 0.0033 0.090 

Total lead 
Conc. (mg/L) 0.470 1.30 No flow No flow 4.92 No flow 2.56 2.56 2.56 3.57 No flow 2.56   

Load (t) 0.0092 0.0029 0 0 0.069 0 0 0 0 0.182 0 0 1.34 

Total petroleum hydrocarbons 
Conc. (mg/L) 0.5 0.5 No flow No flow 0.5 No flow 0.50 0.50 0.50 0.5 No flow 0.50   

Load (t) 0.0098 0.0011 0 0 0.0070 0 0 0 0 0.0255 0 0 0 

Turbidity NTU 30 5 No flow No flow 11 No flow 17 17 17 23 No flow 17   

Dissolved sulphate 
Conc. (mg/L) 5,499 5,761 No flow No flow 66,580 No flow 20,935 20,935 20,935 5,899 No flow 20,935   

Load (t) 108 12.6 0 0 937 0 1,463 3,174 3,778 301 0 384 10,157 
NR – Monitoring data not available (refer to Section 5.2).      *Annual average concentrations used as flow was not present on date of sampling (refer to Section 5.2). 
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APPENDIX E: SEWAGE TREATMENT PLANT - MONITORING RESULTS 

Results of routine sewage treatment plant effluent monitoring are shown in Figure 16 to Figure 20. 
 

 
Figure 16      Sewage effluent – monthly free residual chlorine (mg/L)  

 
Figure 17      Sewage effluent – monthly pH  
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Figure 18      Sewage effluent – quarterly thermotolerant coliforms (E. coli; CFU/100ml)  
*Median of 5-10 consecutive samples 

Note: The median of five consecutive samples for Mine STP CCT from April 2014 to May 2015 was 70 mg/L, 
compared to the median limit of 1,000 mg/L. The April 2014 result was 110 mg/L. 

 
Figure 19      Sewage effluent – six monthly TSS (mg/L) 

Note: Four of five consecutive samples for the Mine STP CCT were below the EA limit of 30 mg/L - the February 
2014 TSS result was 4 mg/L and the July 2013 result was 7 mg/L. 

0

10

20

30

40

50

60

29/09/2013 26/03/2014 17/08/2014 10/02/2015

EA Limit EA Limit (4/5 Consecutive) DV EPCO CCT DV IDEA CCT Mine STP CCT

 
19-315

 
File B

 
Page 20 of 92

Title: LH Annual Monitoring Report 2014-15 
Type: CE Rec-Tech Report 

Process: ENVIRONMENT 
Sub Process: COMPLIANCE & REGULATION MGMT 

- - -

- - -

Approved By: 
Date Approved: 03.11.2015 

Doc. No: CRT -033-00037 
Document Version: 00 

Page 20 of 21 CTPI 49-Sch4

Pub
lish

ed
 on

 D
ES D

isc
los

ure
 Lo

g 

RTI A
ct 

20
09



 

MMG Century Lawn Hill Annual Monitoring Report 2015 Page 21 of  21 

 
Figure 20      Sewage effluent – six monthly BOD (mg/L) 
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Schldult C • Table 4 jRectlvlng Wltff rtferenct sites and downst111m complianca mo11koring poinlJ) 

llcritoring Rec.lvlng W,tm GOA 94 IIGA zone 54 
Points loulion Descripdon 

Eating Nolthlng 

RectMng Wattf Rtftrwnce• Sita 

P_SW17_REF Pagee'Nlcupsmm 246864 7925109 
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SM_SWOS_REF Soulh~Cteek 
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Guidance on Sampling of Bottom Sediment.

Note: Where an exceedance of trigger level has occurred and is being investigated, in accordance with 
C16(d) of this condition, no further reporting is required for subsequent trigger events of an equal-to or 
lesser extent for that quality characteristic. 
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Schedule C -Table 7 (Stream sediment trigger levels) 

Parameter1 Trigger Level 

Arsenic (mg/kg) 702 

Cadmium (mg/kg) 102 

Copper (mg/kg) 2702 

l ead (mg/kg) 2202 

Manganese (mg/kg) For interpretation purposes 

Nickel (mg/kg) 522 

Selenium (mg/kg) 3 times greater than reference site3 

Zinc (mg/kg) 4102 

Particle size distribution For interpretation purposes 
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Lawn Hill Creek 

Page Creek 

Other ephemeral and intermittent creeks
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REMP Sampling Protocols 

SQMP Sampling Protocols 
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<2 mm DAE metal (mg/kg) 

e GI 
"' § ·= t ... GI 

0,:, 'Z ... ·2 C 
e C. (,: .:ai: C (,: ·2 Site C. GI GI 

~ ... N "' 0,:, ~ ~ z ~ 
GI 

(,: u (,: 1i u ~ (;I'.) 

Page Creek 
R0l <0.1 1 7.2 0.8 5.7 <0.5 300 < l 
R02 0.6 4 25 2.2 150 1 460 < l 
A0l 0.7 6 32 2.6 180 2 550 < l 
COl 2.2 7 49 9.5 770 2 790 < l 
D0l 8 9 57 8.4 1300 2 650 < l 
EOl 4.3 7 39 5.7 880 2 710 < l 
F0l 0.4 2 13 2.3 150 1 480 < l 
F04 0.9 3 17 3.4 290 1 710 < l 
F09 1.2 3 16 3.9 470 1 810 < l 
G07 1.4 3 12 4 500 1 800 < l 

Spring Creek 
RSprl <0.1 1 1.9 0.6 2.7 <0.5 80 < l 

Bullridge Creek 
Bull 2.1 10 120 10 1300 2 1200 < l 
Bul2 0.1 4 14 2.3 39 1 410 < l 

Coglan Creek 
RCogl <0.1 1 2 <0.5 2.9 <0.5 19 < l 

Cogl 0.3 4 6 11 2000 3 1100 1 

Cog lb <0.1 3 3 1.7 23 1 61 < l 

Cogld <0.1 1 1.4 <0.5 7.1 1 19 < l 

Cog2 <0.1 6 5.2 2.2 44 2 85 < l 
N. Mitton-Mitton 

RMI <0.1 2 20 0.6 21 1 73 < l 
NM24 0.4 9 24 4.3 230 2 860 < l 

MS 0.2 5 13 2 100 1 320 < l 
L. Archie-Archie 

RArl 0.1 5 4.4 1.5 18 1 260 < l 
RAr2 0.1 3 28 2 33 2 540 < l 
PH99 0.1 7 15 7.5 7.3 4 1000 < l 

PH387 0.1 8 12 3.1 14 2 550 < l 

LArl <0.1 7 11 2.8 8.8 2 330 < l 

Lawn Hill Ck 

Above Page Ck 
RL3 <0.1 - 5 - 9 - - -
RL2 0.1 - 6.7 - 12 - - -
RLl 0.1 - 16 - 20 - - -
RL0 <0.1 - 8 - 19 - - -

BelowPage Ck 
Lla* 0.3 - 7 - 82 - - -
Llb* 0.7 - 11 - 160 - - -
L2a* 0.3 - 11 - 68 - - -
L2* 02 - 11 - 52 - - -
L3 0.2 - 7 - 44 - - -

L3a 0.2 - 13 - 29 - - -
L4 0.1 - 9 - 28 - - -
L5 0.1 - 9 - 17 - - -

SQG-Low 1.5 65 50 21 200 - - -
SQG-Higli 10 2 70 220 52 410 - - -
* - Mean values obtained from 8 subsamples. Results for individual subsamples are detailed in the SQMP Report 2018. 
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Post Event Sampling 
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REMP sampling 
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Start Point 
Reach 

Creek Reach Longitude Latitude Length 
(m) 

(m) 

North Mitton NS0 l 0 138.6320650 -18.7313450 250 

North Mitton NS02 250 138.6339650 -18.7303970 500 

North Mitton NS04 750 138.6368640 -18.73 10840 500 

North Mitton NS06 1250 138.6404650 -18.7293910 500 

North Mitton NS08 1760 138.6431210 -18.7264290 500 

North Mitton NSl 0 2260 138.6467160 -18. 7268680 500 

North Mitton NS12 2760 138.6507100 -18.7276020 500 

North Mitton NS14 3270 138.6530180 -18.7267020 500 

North Mitton NS16 3850 138.6578230 -18.7263650 500 

North Mitton NS18 4390 138.6621100 -18.7254290 1000 

North Mitton NS22 5390 138.6697066 -18.7209623 500 

North Mitton NS24 5890 138.6724703 -18.7179487 500 

North Mitton NS27 6640 138.6792306 -18.718455 1 250 

North Mitton NS28 6890 138.6813606 -18.7178077 250 

North Mitton NS29 7140 138.6831393 -18.7163750 250 

North Mitton NS30 7390 138.6844358 -18.7142397 250 

North Mitton NS3 1 7640 138.6867909 -18.7136095 250 

North Mitton NS32 7890 138.6888939 -18.7139783 250 
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Sample Thread 
Reach 

ID (m) 
length Zn Cd Pb Mn p 

(m) 

16CS01 0 250 850 <0.4 12 610 110 

16CS02 250 250 36 <0.4 <5 140 31 

16Coglb 1720 15 39 <0.4 6 88 66 

16Coglc 3240 15 13 <0.4 <5 76 20 

16Cog2 4380 15 11 <0.4 <5 22 23 

16RCog 0 0 <5 <0.4 <5 270 7 

Sample Thread 
Reach 

length Zn Cd Pb 
ID (m) 

(m) 

17CS01 0 250 1800 0.6 5 

17CS02 250 270 18 <0.1 <0.5 

17Coglb 1720 30 55 0.2 <0.5 

17Cogl c 3240 30 <0.5 <0.1 <0.5 

17Cog2 4380 30 13 0.1 <0.5 

17RCog 0 30 5.1 <0.1 2.3 
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Start Point 
Reach 

Creek Reach 
(m) 

Longitude Latitude Length 

(m) 

Coglan CSVN -435 138.6740600 -18. 7906200 75 

Coglan csoo -360 138.6746912 -18.7909194 360 

Coglan CS0 l 0 138.6774271 -18.7919856 250 

Coglan CS02 250 138.6788470 -18. 7936050 250 

Coglan CS03 500 138.6812226 -18.7938295 250 

Coglan CS04 750 138.6833961 -18.793 1737 250 

Coglan CS05 1000 138.6856024 -18.7924322 500 

R

Pub
lish

ed
 on

 D
ES D

isc
los

ure
 Lo

g 

RTI A
ct 

20
09



 
19-315

 
File B

 
Page 73 of 92

R

Pub
lish

ed
 on

 D
ES D

isc
los

ure
 Lo

g 

RTI A
ct 

20
09



 
19-315

 
File B

 
Page 74 of 92

Sample Thread 
Reach 

ID (m) 
length Zn Cd Pb 

(m) 

17LS00 0 80 950 3.3 23 
17LS01 80 100 51 0.4 20 

17LS02 180 100 71 0.5 29 
17LS03 280 100 320 1.2 41 
17LS04 380 90 200 0.9 43 
17LS05 470 100 220 1.1 46 
17LS06 570 270 82 0.3 25 
17LS07 840 240 54 0.3 22 
17LS08 1080 260 83 0.4 23 
17LS09 1340 430 61 0.4 23 R
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Sample Thread 
Reach 

length Zn Cd Pb Mn p 
ID (m) 

(m) 

16BS01 0 100 1500 1.9 80 1800 960 

16BS02 100 100 2400 3.7 97 2900 1100 

16BS03 200 100 1900 2.7 50 2300 750 

16BS04 300 100 520 0.7 47 810 330 

16BS05 400 250 300 0.4 30 690 140 

16BS06 650 250 460 0.6 35 940 150 

16BS07 900 250 180 <0.4 24 490 59 

16BS08 1150 250 220 <0.4 25 520 73 

16BS30 6650 250 33 <0.4 10 300 43 

16BS3 1 6900 250 44 <0.4 12 390 41 

16BS32 7150 250 41 <0.4 8 260 37 

16BS33 7400 250 59 <0.4 11 370 36 

Sample Thread 
Reach 

length Zn Cd Pb 
ID (m) 

(m) 

17BS01 0 100 1300 1.3 34 

17BS02 100 100 1800 2.1 69 

17BS03 200 100 1600 2.0 38 

17BS04 300 110 1300 1.8 72 

17BS05 410 250 280 0.4 27 

17BS06 660 260 270 0.4 23 

17BS07 920 250 210 0.3 21 

17BS08 1170 250 100 <0.1 17 

17BS30 6650 250 25 0.1 11 

17BS3 1 6900 250 25 <0.1 9.6 

17BS32 7150 240 36 <0.1 13 

17BS33 7390 290 35 0.1 11 

R

Pub
lish

ed
 on

 D
ES D

isc
los

ure
 Lo

g 

RTI A
ct 

20
09



 
19-315

 
File B

 
Page 78 of 92

R

Pub
lish

ed
 on

 D
ES D

isc
los

ure
 Lo

g 

RTI A
ct 

20
09



 
19-315

 
File B

 
Page 79 of 92

2500 

2000 

!f ~ 
l 1500 n 
u 
C 
N 
LI.J 
<! 
s 
E 1000 
E 
N 
V 

I 

-- 2016 

--2017 

--2018 

••••••••• SQG-High 

••••••••• SQG-Low 

u 
LI.J 
0::: 

M 
I 

500 
····· ~··[ ·········································································· ........................ ~ -··············· 

..... cF. w rr· ......................................................................... ~' ............... . 
0 

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 

Thread Distance from Sediment Dam (m) 

Reach 
Start P oint 

Longitude Latitude Length Creek Reach 
(m) 

(m) 

Bullridge BS0l 0 138.5832820 -18.7072610 100 

Bullridge BS02 100 138.5825720 -18.7072660 100 

Bullridge B S03 200 138. 5817670 -18.7068680 100 

Bullridge B S04 300 138.5811730 -18.7064320 100 

Bullridge BS05 400 138.5805880 -18.7060890 250 

Bullridge B S06 650 138.5800970 -18.7042410 250 

Bullridge B S07 900 138. 5793960 -18.7028520 250 

Bullridge BS08 1150 138. 5788330 -18.7012040 250 

Bullridge BS09 1400 138.5782595 -18.6995786 250 

Bullridge B Sll 1650 138.5743895 -18.6985824 500 

Bullridge B S30 2 150 138.5567850 -18.6702780 500 

Bullridge B S32 2650 138.5595180 -18.6673590 500 R
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Aquifer Water Discharge to Little Archie Creek: Environmental Impact Study. 
Hydrological, Biological and Water Quality Surveys.

Field Guide to the Freshwater Fishes of Australia

Austral Ecology

Biometrics 

Australian Water Quality Guidelines for Fresh and Marine Waters

Standard Methods for the Examination of Water and Wastewater

Australian Journal of Ecology.

Marine and 
Freshwater Research

Marine and Freshwater Research

The Century Project: Draft Impact Assessment Study Report.  Volumes 1-3.  

Freshwater Biology
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Queensland Water Quality Guidelines

Nitrate guideline values in ANZECC 2000.

Analysis of Ecological Communities.  

Hydrobiologia 

Levels of Heavy Metals in the Sediments of Queensland Rivers, Estuaries 
and Coastal Waters.

Australian guidelines for recreational use of water

Ecology

Water Quality Sampling Manual: For Use in Testing for Compliance with the Environmental 
Protection Act 1994

Assessing the Biological Quality of 
Fresh Waters: RIVPACS and Other Techniques

ater Quality – Sampling. Part 1: Guidance on the design of sampling 
programs, sampling techniques and the preservation and handling of samples

Elliptio 
complanata

Characterisation of sedimentary metal deposits within Page Creek, Dry Season 
2012.

MMG Century mine Coglan Creek sediment survey 2015. 

MMG Century mine Bullridge Creek sediment survey 2015. 
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MMG Century mine North Mitton Creek sediment survey 2015. 

MMG Century mine Little Archie Creek sediment survey 2015. 

Assessing the Biological Quality of Freshwaters: 
RIVPACS and other techniques
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Thread W AE <2nm (mg/kg) 

Reach 
Saiqile Distance 

ID fromAOO 
Cadmium Lead Zinc Phosphorus 

(m) 

A 15PCa 500 <0.4 16 48 19 

A 15PCb 1000 <0.4 26 75 13 

A 15PCc 1500 <0.4 29 100 18 

A 15PCd 2000 <1 52 220 51 

A 15PCe 2500 <1 26 300 51 

A 15PCf 3000 1.5 58 560 380 

A 15PCg 3500 1.4 140 480 710 

A 15PCh 4000 1.5 57 420 380 

A 15PCi 4500 1.2 40 250 460 

A 15PCj 5000 1.6 77 480 1800 

B 15PCk 5500 2.6 67 780 1700 

B 15PCI 6000 3.6 52 1000 2000 

B/C 15PC01 6600 3.3 54 1100 1600 

C 15PC02 7100 3.6 50 1400 1200 -- -
C 15PC03 7600 4.2 47 1600 1200 -- -
C 15PC04 8 100 4.1 4 1 1500 1000 -- -

CID 15PC05 8600 5.5 50 1500 4500 -- -
D 15PC06 8500 3.4 35 970 1200 

D 15PC07 9400 3.1 31 1000 770 

DIE 15PC08 9500 3.7 34 1000 840 

E 15PC09 10400 2.9 29 1000 1000 

E 15PC10 10900 1.6 21 520 460 

E 15PC11 11400 2 31 690 570 

E 15PC12 11900 1.7 27 650 620 

E 15PC13 12400 1.5 22 600 540 

E 15PC14 12900 1.3 19 490 450 

E 15PC15 13400 1.2 23 480 380 

F/F 15PC16 13900 2 26 700 4 10 

F 15PC17 14400 1.5 23 570 330 

F 15PC18 14900 1.5 24 560 370 

F 15PC23 15400 1.5 18 610 330 

F 15PC24 15900 1.5 24 540 310 

F 15PC25 16400 1.5 18 530 280 

F 15PC26 16900 2.2 16 740 280 

F 15PC27 17400 3.6 17 1200 450 

F 15PC35 17900 3.3 23 1100 360 

F 15PC19 18550 2.3 13 760 230 

F 15PC20 15()50 <1 8 200 64 

F 15PC2 1 19550 2.1 12 700 270 

FIG 15PC22 20050 <1 12 220 390 

G 15PC41-1 - <1 8 120 76 - - _,_ - -
G 15PC28 20550 1.1 10 320 270 - - _,_ - -
G 15PC29 21050 1.4 9 400 360 

G 15PC30 21550 1.6 8 450 180 

G 15PC31 22050 4.4 10 1200 360 

G 15PC36 22550 4.8 18 1300 340 

G 15PC37 23050 3.3 12 960 1100 

G 15PC40-l - 1.8 24 370 6300 

G 15PC38 23550 <1 11 230 150 

G 15PC32 24225 3.1 14 890 3400 

G 15PC33 24725 4.1 13 1200 3200 

G 15PC34 25225 4.4 22 1400 2600 
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