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Executive Summary 

Mackay Sugar Limited (MSL) operates under an Environmental Authority EPPR00423513 (EA) issued and 
monitored by the Department of Environment and Science (DES) to ensure compliance with the Environmental 
Protection Act, 1994, (Qld). A notice to conduct or commission an environmental evaluation (EE) was issued to 
MSL on 15 May 2018 (STAT 1122 reference CR70825) by DES in relation to community complaints regarding 
             

The Racecourse Mill ponds treat effluent from the Mill, the Racecourse Cogeneration Plant and the Racecourse 
Refinery during the crushing season (typically June to December each year) and from the Cogeneration Plant and 
the Refinery only during the non-crush period. The Racecourse Refinery is owned and operated by Sugar Australia.  

MSL engaged CQG Consulting (CQG) to assist with the investigation and with the identification of the potential 
remedial options to reduce the generation of odours from the ponds.  Senior Environmental Scientist and 
Mackay Manager, Nicola Mylne conducted the monitoring and assessments required for this investigation (refer to 
Section 3 for Sampling Methodology) and is deemed a suitably qualified person (refer to Attachment A for 
curriculum vitae and statutory declaration).   

A comprehensive monitoring program was undertaken to determine the hydrogen sulfide (H2S) gas levels upwind 
and downwind of the Mill effluent ponds with the establishment of three continuous monitors and a weather station 
along with two sampling events (one during the crush and one non-crush) of pond waters and pond sediments 
(sludge).  

The key findings of the investigation include the following: 

 During the investigation period, the H2S gas levels upwind and downwind of the effluent ponds did not 
exceed the Environmental Protection (Air) Policy 2007 health and wellbeing trigger (0.11 ppm for 24 
hours);  

 Upwind 1 (UW1) reported intermittent readings of H2S ranging from 0.6 ppm to 1.0 ppm. Measurements 
were not sustained for longer than 15 minutes and predominately occurred when there was north and/or 
north-easterly wind conditions; 

 H2S was not detected at all at Downwind 1 (DW1) during the monitoring period; 
 H2S was detected at Downwind 2 (DW2) monitoring site 85% of the days during the crush and 40% of the 

days during the non-crush, with the highest reading on 18 October 2018 where measurements ranged 
from 0.011 ppm to 0.018 ppm for up to 20 minutes. These levels were above Environmental Protection 
(Air) Policy 2007 aesthetic trigger (0.0049 ppm for 30 mins); 

 Operational conditions at Racecourse Mill (including effluent quality and volume) had a direct correlation 
to the production of H2S gas at the effluent ponds following a caustic juice loss to effluent and a higher 
than usual volume of effluent and elevated carbohydrate levels; 

 There is insufficient data on the quality and quantity of effluent flows from the three sources (Mill, 
Cogeneration Plant and Refinery) and for possible sources of sulfur and sulfides in the effluent;  

 Effluent produced in the crush has poorer water quality than the effluent produced in the non-crush (as 
expected);  

 Effluent from the boiler ash sluice system could be contributing to the production of sulfide reducing 
bacteria in the ponds; and 

 There are elevated levels of sulfide reducing bacteria present in both the effluent water and sludge within 
the ponds. 

Several recommendations to reduce the risk of odour generation at the ponds have been made by CQG and MSL, 
refer to Table 6.1 and to the Remediation Options Assessment Technical Memo (CQG, February 2019).  Several 
of these include proposed capital investments during the 2019 non-crush period, meaning their effect could not be 
determined until the 2019 crushing season (June to December this year). 
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1 Introduction 

1.1 Background 

CQG Consulting (CQG) was commissioned by Mackay Sugar Limited (MSL) to undertake an investigation in 
response to an environmental evaluation (STAT1122 reference CR70825) (EE) (Attachment G) issued in respect 
to odour complaints associated with Rac      

Wastewater effluent is produced as a result of the sugar milling at Racecourse Mill, generation of electricity from 
bagasse at the Racecourse Cogeneration Plant and from the refining of sugars at the Racecourse Refinery during 
the crushing season (typically June to December each year) and from the Cogeneration Plant and the Refinery 
during the non-crush period.  The Racecourse Refinery is owned and operated by Sugar Australia. Crushing of 
cane and the production of sugar generates wastewaters that typically contain sugars and other materials that 
have the potential to ferment and generate odours, particularly if there are sulfides in the effluent stream or in 
treatment systems where there are sediment/sludge build ups. 

Effluent (including wash-down waters, overflows from vessels and the ash handling system, excess condensates 
and contaminated stormwaters) is transported through an underground seven-kilometre network of poly pipes to a 
series of effluent ponds for treatment located approximately 5.5 kilometres south-west (SW) of Racecourse Mill 
(see Figure 1.1).  

When constructed the ponds were approximately 120 x 300 x 5 metres, providing a total capacity of around 450 
mega litres (ML). Under normal conditions flow between the ponds is from Pond One (facultative pond where 
treatment occurs by digestion) to Pond Three and then into to Pond Two for release when discharge release 
conditions under Environmental Authority (EA) EPPR00423513 are met (Mackay Sugar Limited, Effluent 
Management Procedure, 2016).  

The Department of Environment and Science (DES) has reportedly received several complaints since November 
2015 regarding odour nuisance and alleged health effects associated with odours in the vicinity of the effluent 
ponds. 

MSL conducted an air quality monitoring program in August 2016 and submitted a report to DES. The monitoring 
conducted in that investigation indicated that the levels of H2S detected had the potential to cause environmental 
nuisance to sensitive receptors. The investigation was limited by equipment failures and data loss and DES noted 
that some critical water quality parameters were not included in the monitoring program.  DES issued a notice to 
MSL to conduct another environmental evaluation to address the issue (CR70825). 

1.2 Site Description 

The street address of the Site (Racecourse Mill the Refinery and the effluent ponds) is Peak Downs Highway, 
Mackay 4740. Refer to Figure 1.1 which defines the site boundaries and Table 1.1 for a site summary.  

Table 1.1: Site Summary 

Site Identifier Racecourse Sugar Mill 

Real Property Description 
Lot 1 & 2 RP703613; Lot 3 & 4 RP704750; Lot 1 RP704739, Lot 1 
RP732066, Lot 1 & 2 RP723347, Lot 9 RP749853m Lot 8 RP904457, Lot 2 
CP854468, Lot L of Lot 632 on CP859415, Lot M of Lot 632 on CP859415. 

Street Address Peak Downs Highway 

Registered Owner Mackay Sugar Limited 

MSL Environmentally 
Relevant Activities   

Environmentally relevant activity (ERA) 28  sugar milling or refining, 
consisting of either:  

a) Crushing or grinding 200 tonne (t) or more of sugar cane in a year; 
or 

b) Manufacturing 200t or more of sugar or other sugarcane products in 
a year.  
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2 Sampling Methodology 

2.1 Scope  

The investigations, methodologies and recommendations within this Report are aligned to Air Quality Sampling 
Manual (Environmental Protection Agency, 1997) (for H2S), DES Monitoring and Sampling Manual 2018, AS/NZS 
5667  Water Quality Sampling and the National Environment Protection (Assessment of Site Contamination) 
Measure (NEPM) 2013 (for sludge sampling). 

The scope of the sampling was designed to meet the requirements of the EE and to ensure adequate data to 
facilitate the H2S investigation. A sampling and analysis plan (SAP) were developed by CQG (refer to Attachment 
B) and was reviewed and accepted by MSL at project commencement. The monitoring locations are presented in 
Figure 2.1.  The scope of the SAP was to identify sources of odours at the effluent ponds and includes the following: 

 H2S monitoring; 
 Water quality sampling; 
 Sludge sampling; and  
 Meteorological data recording.  

The sampling program was also designed to compare the H2S and water quality data during the two different 
operational conditions at the Mill (i.e. crush and non-crush conditions) to inform influences on effluent quality and 
the subsequent H2S production. 

2.2 Hydrogen Sulfide  

The sampling methodology was developed in accordance with the Air Quality Sampling Manual (Environmental 
Protection Agency, 1997).  Three acruloggers were installed within the Study Area (shown in Figure 2.1) to provide 
continuous monitoring of H2S gas. One was located upwind of the effluent ponds (Upwind 1), and two downwind 
at sensitive receptors (Downwind 1 and Downwind 2). Upwind 1 (UW1) was positioned approximately 0.27 
kilometres south from the central point of the ponds, whereas Downwind 1 (DW1) and Downwind 2 (DW2) were 
located approximately 1.1 kilometres north-west and 1.25 kilometres north-west respectively. The acruloggers 
were in place from 11 October 2018 to the 21 December 2018, monitoring for the minimum of 45 days within the 
crush period and 15 days within the non-crush period as required by DES.   

Loggers installed at UW1 and DW1 measured in parts per million (PPM) whereas the logger installed at DW2 
measured in parts per billion (PPB).  

Data was downloaded weekly using the Acrustat software and observations were recorded against operational 
conditions at the Mill. Reliability of the acruloggers was a limitation for a small component of the monitoring 
program, where battery faults occurred with UWI and DW2 causing data loss for eight and seven days respectively. 
This was mitigated by extending the end point to ensure that the minimum monitoring requirement was met.  

2.3 Pond Water  

Pond water sampling was conducted by CQG on two occasions within the monitoring period: The first event on 5 
November 2018 during the crushing season and on 3 December 2018 following the end of the Mill washdown (non-
crush). 

Samples were collected in appropriately prepared laboratory bottles using a decontaminated bucket. Sample 
bottles were labelled and transferred to an esky on ice with chain of custody documentation and forwarded 
overnight to a National Association of Testing Authorities (NATA) accredited laboratory for analysis.  

In-situ parameters of physical chemistry were recorded on field sheets (refer to Attachment C).  

The pond water samples were taken in the same monitoring locations for both events (refer to Figure 2.1).  
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3 Results 

3.1 Hydrogen Sulfide  

The results from the H2S have been compared to the Environmental Protection (Air) Policy 2007, where limits are 
defined for health and wellbeing (0.11 ppm for 24 hours) and aesthetic (0.0049 ppm for 30 mins). Results and 
comparisons to the EPP limits are summarised in Table 3.1 and presented in full in Attachment C.  

Table 3.1: Summary of Hydrogen Sulfide (H2S) Monitoring Results 
Site Results 

Upwind 1 (UW1) 
Intermittent readings of H2S ranging from 0.6 ppm to 1.0 ppm were observed. 
Measurements were not sustained for longer than 15 minutes and predominately 
occurred when there was north and/or north-easterly wind conditions. 

Downwind 1 (DW1) 
There were no recorded readings of H2S at DW1 for the duration of the monitoring 
period. 

Downwind 2 (DW2) 

A comparison of the readings during the monitoring period indicate that 85% of days 
during the crush conditions had H2S readings (characterised as any day with readings 
above zero), whereas 40% of days during non-crush conditions had H2S readings.  

The highest reading obtained at DW2 was 0.079 ppm on 18 October where 
measurements ranged from 0.011 ppm to 0.018 ppm with a sustained measurement of 
20 minutes. This correlates with operational conditions at the Mill including a caustic 
juice overflow to effluent, higher than usual water outflow of 4,133 m3 and a significant 
carbohydrate load of 30.56 t. The wind direction on 18 October was south-east whereas 
other higher readings of H2S at this monitoring point  of >0.05 ppm predominantly were 
in north-east wind direction. This variant is likely explained by the significant operational 
conditions experienced at the Mill and the subsequent effect on the effluent ponds.  

A summary of the data compared to operational and meteorological conditions is presented in Figure 3.1.  
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3.2 Effluent characteristics 

Characteristics of the effluent is highly variable, including water volumes and carbohydrate content. Table 3.2 
shows a comparison of the effluent characteristics during the monitoring period (information provided by MSL). 
Effluent outflows (inflows to Pond One) during the monitoring period for the crushing and during the washdown 
event were similar, and the flows during the crushing were higher than the non-crush. Conversely, the carbohydrate 
loss per cubic metre per day was higher in the crush than the wash down and non-crush conditions, which is to be 
expected due to the sugar milling activities.  

Table 3.2: Effluent characteristics at Racecourse Mill 

Characteristic 

Crush 
Conditions 

11/10/2018  
09/11/2018 

Wash Down 

10/11/2018  
02/12/2018 

Non-Crush 
Conditions 

03/12/2018  
21/12/2018 

 30 Days 23 Days 19 Days 

Average water outflow per day (m3) 2206.47 1739.21 2189.68 

Total water outflow (m3) 66194 40002 41604 

Average carbohydrate loss per day (m3) 4.34 3.47 0.93 

Total carbohydrate loss (m3) 130.09 79.79 17.69 

Rainfall (mm) 29  5.8 341.4 

3.3 Pond Water 

The results for the pond water sampling from the two events are presented in Table 3.3 and in Attachment D and 
summarised below: 

 High levels of sulfide reducing bacteria were present in the pond water during both monitoring events; 
 Total dissolved solids levels were high in all ponds; 
 Sulfide was present in all pond samples.  A reduction of sulfide levels could be seen between the crush 

and non-crush in Ponds One and Three; 
 pH was elevated in Pond One in the non-crush, probably reflecting the washdown effluent inflows; 
 Pond One waters recorded an elevated ammonia reading; and 
 Results show the ponds are effective in reducing BOD, TOC and COD between Pond One and Pond Two 

(the discharge pond). 

Carbohydrates as sugar (mg/L) were not detected in the pond waters collected during the crush sampling event 
however, were present in all three ponds in the non-crush sampling event. This is not supported by the sustained 
carbohydrate loss data provided by MSL and could be attributed to the timing of the samples taken or potentially 
a laboratory outlier or error. It does however identify that the washdown water contains high levels of 
carbohydrates, which would be indicative of vessel washdowns.   

The water quality data is limited to two grab samples only and can only be relied upon as indicative. 
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3.4 Pond Sludge 

The results for the pond sediment (sludge) sampling from the two events are presented in Table 3.4 and 
Attachment D.  

A summary of results is provided below: 

 High levels of sulfur and sulfur as sulfate and sulfide reducing bacteria were present in the sludge during 
both sampling events;  

 In contrast to the pond water quality results, the analysis of the sludge suggests that its quality deteriorated 
in the non-crush.  As noted previously, little reliance can be placed upon sludge quality given the small 
time-lag between crush and non-crush and legacy contaminants likely to be in the sludge; 

 Results for the sludge in all ponds exhibited a decrease in BOD between the sampling events; 
 Soluble ammonia nitrogen (NH3 as N) values in Ponds One and Two were higher during the crush period; 
 Ponds One and Three exhibited an increase in nitrite (NO as N in Soil), nitrate/nitrite nitrogen (NOx as 

N), and nitrate nitrogen (NO as N), from the crush period to the non-crush period;  
 Both total phosphorus (TP) and water-soluble orthophosphorus (P) parameters, across all three ponds, 

had higher values during the non-crush period;  
 Both carbohydrate relevant parameters (carbohydrates as sugar, carbohydrates as sugar in soil), across 

all ponds, exhibited higher readings during the non-crush period; and 
 Total organic carbon (TOC) readings for sludges tested for all Ponds displayed a slight increase between 

sampling periods. 

The sediment quality data is limited to two grab samples only and can only be relied upon as indicative. 
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3.5 Meteorological Data 

The daily summary of the meteorological conditions at the effluent ponds is presented in Attachment F. Refer to 
Figure 3.2 for the wind rose from the meteorological station  at the effluent ponds. The dominant wind direction for 
the duration of the monitoring period was east to south-east, with 11 percent of the wind speed above moderate 
breeze (based on the Beaufort wind force scale).  

Figure 3.2 Wind Rose for Monitoring Period  
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4 Operational Considerations 

4.1 Effluent Quality 

Effluent quality within the treatment ponds is highly variable and dependant on the operational activities at the Mill, 
in particular between the crush and non-crush conditions. Effluent produced as a result of the milling process in 
crush conditions can be characterised by the following: 

 High volumes of outflow (including infrequent pulses of flows, including caustic inflows);  
 High temperature; and 
 Poor quality water quality in the ponds (high sulfides, sulfur, sulfates, carbon and high carbohydrates as 

sugar) leading to high COD, BOD and low dissolved oxygen.  

The effluent produced in the non-crush generally had a reduction of the parameters noted above, however higher 
levels of nutrients were observed. This is discussed further in Section 5.  

4.2 Current Management Techniques 

As a result of the initial community complaints and DES request for information in 2016, MSL has implemented 
various improvement initiatives, including those outlined in Table 4.1 to both manage their effluent and reduce the 
nuisance odours at the effluent ponds.  MSL has also committed to the completion of several capital projects as 
   emedial Options Assessment, CQG 2019  

Table 4.1: Summary of Improvement Initiatives implemented by MSL since 2016  

Improvement 
Initiative  Summary Considerations 

Aeration 
Aerators were installed in Pond Two in late 2016. 
Additional aerators were installed on Pond Three in 
October 2018. Refer to Photograph 4.1. 

Reliability is an identified limitation 
of the current system. The 
effectiveness of the aerators is 
unknown. 

Inoculant (Vital 
Resource) 

During the crush, inoculant is added to the effluent at 
a rate of 6,000 L/week. Whereas in the non-crush the 
dosage is maintained at 3,000 L/week. Dosage 
occurs at the screen pulse, at the Pond One inlet and 
weekly surface sprays are applied directly to the 
surface of Pond One.  Application using a helicopter 
can occur in emergency.  

Dosage rate is considered high. It 
is likely that the temperature of the 
effluent would be having a 
detrimental effect on the beneficial 
bacteria, reducing its effectiveness.  

Inoculant could also be applied to 
the surface of Pond Three, if 
required and MSL could trial 
different types of inoculants to 
maximise benefits.  

 

Photograph 4.1: Irrigation style aeration on Pond Three 
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5 Discussion 

From the monitoring data collated and the observations made in this investigation, it is apparent that parameters 
likely to be contributing to the generation of H2S include the following: 

 Inadequate retention time in the treatment ponds, in particular, Pond One, due to build-up of sludges in 
the base on the ponds.  Previous surveys by MSL indicate 70,000 m3 of sludge needs to be removed 
from Pond One to achieve the desired retention times;  

 Ash sluice waters and caustic overflows being discharged to the ponds elevating the pH and increasing 
concentration of sulfur, sulfides and sulfates in the sludge and pond waters;  

 High nutrient levels (nitrogen, nitrates and phosphorus) observed in the pond water and sludge during the 
non-crush conditions (a tenfold increase). This may indicate that mill mud, bagasse or similar is entering 
the effluent waste stream. High nutrients increase eutrophication at the ponds, which could also contribute 
to nuisance odours through the depletion of oxygen; and 

 Lack of adequate aeration at Pond One and Pond Three resulting in low dissolved oxygen levels which 
can reduce effectiveness of the ponds and trigger odour generation.   
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6 Recommendations 

Key recommendations to reduce the risk of odour generation at the ponds are outlined in Table 6.1 and should be 
read in conjunction with    , CQG Feb 2019  Given the recommendations and the 
capital investments will be implemented during 2019, their effectiveness may not be determined until the 2019 
crush. 

Table 6.1: Key recommendations to address contributing factors 

Identified 
Constraint 

Recommendation 

Insufficient data 
on effluent inflows 
to ponds - source, 
quality and 
volumes    

1. Conduct an investigation during the non-crush to inspect vessels, condensate lines, entrainment 
arrestors, drains, bunds etc. to identify potential sources & routes for sugar losses, ash & 
nutrients to effluent; 

2. Repair the effluent screen as planned; 
3. Replace the ash clarifier as planned; 
4. Decommission #2 boiler as planned to reduce effluent flows;  
5. Replace the valves & the vacuum pan tubing as planned; 
6. Undertake an investigation within the Mill during the crushing season to identify possible 

sources of contaminants that could contribute to the generation of odours (sampling & analysis 
of effluent streams and volumetric flows from the Mill, Cogeneration Plant and Refinery); 

7. Develop a project plan detailing the actions & strategies to address the key findings of the 
contamination investigation;  

8. Consider diverting high strength effluents e.g. caustic overflows &/or ash sluice waters to surge 
ponds for pre-treatment prior to discharge into the treatment ponds;  

9. Consider installing continuous data collection units on effluent streams to record pH, flows & 
conductivity; and 

10. Assess the capability of the current effluent treatment system to effectively treat effluent from 
the Mill, the Cogeneration Plant & the Refinery. 

Inadequate 
retention time in 
the treatment 
ponds 

De-sludge Pond 1 to increase retention & capacity. Previous surveys completed at the effluent ponds 
indicate that there is approximately 70,000 m3 of material that needs to be removed from Pond One. 

It is recommended that this is prioritised with appropriate pre-planning including the process to de-
sludge, the treatment/disposal of the sludge when removed (stockpiles can be odorous, material 
cannot be transported from the lots without p        
Environmental Management Register (EMR), the pond may need to be dosed with a biological agent 
to reactivate after the sludge has been removed etc.) & a risk assessment to mitigate risks. 

Lack of adequate 
aeration at Pond 1 
& Pond 3 

Although aerators are installed on Pond Two & Pond Three, reliability is a limitation. The aerators 
were not in use for the duration of the investigation & is reflected in the low DO results obtained in 
both sampling events. CQG recommend prioritising the maintenance & use of the aerators at the 
Ponds & reporting on their performance as a key performance indicator to MSL management on a 
monthly basis. It is also recommended that based on these results MSL consider either additional 
aeration or modification of aeration techniques. 

Lack of 
documented 
procedures to 
manage odours 

Develop an Odour Management Plan that addresses the operational actions to record relevant data, 
avoid incidents that could cause odorous events, actions to follow should an incident occur (e.g. pH 
adjustment, aeration and/or inoculation if ash sluice waters enter effluent), training of staff (in Mill, 
Cogeneration Plant and Refinery) regarding housekeeping and effluent management, training of 
effluent operators in H2S exposure risks and how to avoid exposure, engagement with neighbours to 
encourage them to report odours to the Mill and to update them on initiatives.  Plan to include 
checklists, reference to legislation, the EA & other relevant MSL documentation and procedures.  
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Limitations 

This report has been prepared for the use of the client, Mackay Sugar Limited, for the purpose of this commission 
only.  

CQG1 takes no responsibility & disclaims all liability for any loss or damage that any party may suffer as a result of 
using or relying on any such information or recommendations contained in this report.  

To the maximum extent permitted by law CQG expressly disclaims responsibility for or liability arising from: 
 Any error in, or omission in connection with assumptions, or 
 Reliance on the report by a third party, or use of the report other than for the purpose stated. 

The report relates only to the project described herein & must be reviewed by a competent expert before being 
used for any other purpose. CQG accepts no responsibility for other use of the data. 

This report does not provide a complete assessment of the environmental status of the Site but is limited to the 
scope defined herein, including limited sampling of pond waters and sediments.  Results for waters in Ponds Two 
and Three and the sediments in all ponds taken in the non-crush period may not be reflective of the non-crush 
conditions due to the residence times in the ponds and legacy contaminants in the sludge.  

Should further information become available regarding the conditions of the Site, CQG reserves the right to review 
the report in the context of the additional information.  

No section or element of this document may be removed, reproduced, electronically stored or transmitted in any 
form without the written permission of CQG. All rights reserved. 

This report is based on information issued & supplied to CQG by others as well as publicly available information.  

Where laboratory tests have been performed & data recorded, the responsibility for the accuracy of such data 
remains with the issuing authority, not with CQG. 

 

                                                           

1 CQ Environmental Pty Ltd (ABN 61 107 574 514) trading as CQG Consulting (CQG) 
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      

   
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
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

       
    

    





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

















  

     

    

  

   




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 

    

     

     



   



    





 

















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1 General Information 

1.1 Overview of SAP 

A notice to conduct or commission an environmental evaluation (EE) was issued to Mackay Sugar Limited (MSL) 
on 15 May 2018 (STAT1122 reference CR70825) by the Department of Environment and Science (DES) in relation 
to community complaints regarding odour nuisance and perceived potential health effects from Racecourse Mill’s 
effluent treatment ponds. 

CQG Consulting (CQG) has been engaged to assist MSL with fulfilling the requirements of the EE notice through 
the completion of the monitoring described in this sampling and analysis plan (SAP) to facilitate the completion of 
the Remediation Options Assessment and Environmental Assessment Report.  This document is a sampling and 
analysis plan (SAP) for hydrogen sulphide, water and sludge monitoring at MSL’s Racecourse Mill effluent ponds 
(the site).  

The scope of this SAP is to identify sources of odours at the effluent ponds and includes the following: 

 Hydrogen sulphide (H2S) monitoring; 
 Water quality sampling; 
 Sludge sampling; and 
 Meteorological data recording.  

The above will be conducted by CQG.  

2 Hydrogen Sulphide Monitoring  

2.1 Pre-mobilisation planning 

 MSL and CQG to confirm a date for the site visits; 
 JSEA (including all sampling activities) to be completed by CQG Project Manager prior to site visit. CQG 

Project Director to review and approve.  
 Locations to be ground truthed to determine security and access requirements for monitoring 

instrumentation; 
 MSL to seek permission from landowners in the identified sensitive receptor properties (as identified in 

Figure 2.1) for placement of monitoring instrumentation; and 
 Secondary options of monitoring instrumentation location to be determined by CQG if permission not 

granted by the landowners. 

2.2 Sampling Methodology 

 H2S gas will be monitored at three (3) locations, one (1) upwind of the effluent ponds and two (2) downwind 
to monitor odour nuisance at the nominated sensitive receptors. The locations of the monitoring sites are 
presented in Figure 2.1 and will be located as close as possible to these nominated locations;  

 H2S gas will be monitored using an Acrulog logger providing continual data;  
 Data will be downloaded weekly to ensure consistency and to enable correlation of the data to operational 

conditions at the Mill. They will be downloaded using Acrustat software via Bluetooth; 
 Crushing season monitoring will commence in early October and continue until the beginning of 

December (duration of 45 days) and will be inclusive of the crushing and the end of crush activities; 
 Non-crush season monitoring will commence at the completion of the crush season monitoring (likely to 

be mid-December) for a period of 15 days; and 
 Two loggers will measure in units parts per million (ppm) and one unit will measure in parts per billion 

(ppb). The PPB unit will be located at the furthest downwind sensitive location. 
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3 Water and Sludge Monitoring 

3.1 Pre-mobilisation planning 

 MSL and CQG to confirm a date for the sampling; 
 Sampling from the bank is first preference, sampling from a boat will be considered only as a secondary 

option due to health and safety considerations; 
 Confirm if lifejackets are required by MSL; and 
 Confirm methodology with MSL based on ground -truthing the locations. 

3.2 Sampling Methodology 

 Sampling frequency and characteristics are identified in Table 3.1;  
 Potential indicator parameters for (H2S) will be monitored in water and sludge at the effluent ponds; 
 Field staff will wear a new pair of powder free nitrile gloves per sample to avoid cross-contamination;  
 Sampling equipment will be decontaminated between each location using Decon 20;  
 One sample each of water and sludge will be collected at each of the effluent ponds (3 in total);  
 Sampling to be conducted during the crushing and non-crushing seasons;  
 Sludge sampling will be undertaken by a depth integrated sediment sampler or a piston sampler. 

Methodology to be determined after ground truthing accessibility and depth of the effluent ponds 
confirmed.  

 Water samples will be collected using a grab sample pole;   
 Sample bottles are to be double checked to ensure completely filled and seals are adequate;  
 Samples will be kept chilled in an esky with ice-bricks;  
 Eskies will be sent or delivered to a National Association of Testing Authorities (NATA) accredited 

laboratory for analysis with a Chain of Custody form (COC) noting analysis required etc. 

Table 3.1 Water and Sludge Sampling at Effluent Ponds 

 Effluent Pond 1 Effluent Pond 2 Effluent Pond 3 

Crush Season 

(May 2018 to November 
2018) 

1 x water 

1 x sludge 

1 x water 

1 x sludge 

1 x water 

1 x sludge 

Non-Crush Season 

(December 2018 to April 
2019) 

1 x water 

1 x sludge 

1 x water 

1 x sludge 

1 x water 

1 x sludge 
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 Parameters to be analysed include 
o pH

o Electrical Conductivity (EC) 

o Total Dissolved Solids 

o Total Suspended Solids 

o Sulphides 

o Sulphate 

o Sulphur 

o Ammonia 

o Nitrate 

o Nitrite 

o Total Nitrogen  

o Carbon Dioxide 

o Reactive Phosphorus 

o Total Phosphorus 

o Biological Oxygen Demand 

o Chemical Oxygen Demand 

o Carbohydrates as Sugar 

o Sulfate Reducing Bacteria. 

4 Meteorological Monitoring 

4.1 Pre-mobilisation planning 

 Location of meteorological station to be determined by MSL and CQG; and 
 The unit will be set up at a location that is free from moving equipment. 

4.2 Sampling methodology 

 Meteorological station to provide real time data to MSL and CQG; 
 Contractor to be managed by MSL; 
 Data from the weather station to be checked by CQG weekly to make correlations with H2S results and 

operational activities at the Mill and effluent ponds.  
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5 Field Equipment 
Field equipment required for sampling the site is listed in Table 5.1. Check off the checklist prior to arrival on site.  

Table 5.1: Sampling equipment required 

General: 

2x Acrulog IPX H2S Parts Per Million Monitor (PPM)  
1x Acrulog IPX H2S Parts Per Billion Monitor (PPB)  
Field Kit (Large)  
Water Quality Meter  
Piston sampler/ depth integrated sediment sampler  
Demineralised Water  
Decon 90  
Pencils/Pens  
Permanent marker  
Field note book  
Laptop with Bluetooth and Acrulog software installed to download data from Acrulog devices  
Chain of custody forms                                                                

Field Sheets  

Table 2 outlines the safety equipment required to complete this sampling.  Personal protective equipment (PPE) 
must be worn at all times whilst conducting sampling. Check off the checklist in the field. 

Table 2: Safety Equipment 

Safety: 

PPE 

Safety glasses / sunglasses  

First aid kit – snake bite kit  

Long sleeved Hi vis shirt and long pants   

Steel capped boots  

Leather work gloves  

Broad brimmed hat  

Have available in the vehicle 

Sunscreen  

JSEA  

Site map  

Drinking water and sunscreen  

Rain coat  

Mobile phone  

SAP  
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ATTACHMENT C: 

Hydrogen Sulfide (H2S) Monitoring Results  
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ATTACHMENT D: 

Pond Water Field Sheets  
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Attachment E: 

Pond Sludge Field Sheets  
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ATTACHMENT F: 

Meteorological Conditions 
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