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DISCLAIMER 

 

ENGAGE Environmental Services (Engage) acts in all professional matters as a faithful advisor to the 

Client and exercises all reasonable skill and care in the provision of its professional services. Reports 

are commissioned by and prepared for the exclusive use of the Client. They are subject to and issued 

in accordance with the agreement between the Client and Engage. Engage is not responsible for any 

liability and accepts no responsibility whatsoever arising from the misapplication or misinterpretation 

by third parties of the contents of its reports. Reports cannot be copied or reproduced in whole or 

part for any purpose without the prior written agreement of Engage. 

 

The conclusions presented in this report are relevant to the present condition of the Site and the state 

of legislation currently enacted as at the date of this report. Engage do not make any representation 

or warranty that the conclusions in this report will be applicable in the future as there may be changes 

in the condition of the Site, applicable legislation or other factors that would affect the conclusions 

contained in this report. 

 

This report is limited to the scope defined herein. Sampling and chemical analysis of environmental 

media are based on representative samples, the intensity of those samples being in accordance with 

the usual levels of testing carried out for this type of investigation and appropriate for the objectives 

of this report. Due to the inherent variability in environmental media, Engage cannot warrant that the 

whole overall condition of the Site is identical or substantially similar to the representative samples.  
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ABBREVIATIONS 

 

A list of the common abbreviations used throughout environmental reports is provided below: 

 

B(a)P   Benzo(a)Pyrene 

BGS   Below Ground Surface 

BH   Borehole 

BTEX   Benzene, Toluene, Ethyl Benzene, Xylene 

CLM   Contaminated Land Management 

CSM   Conceptual Site Model 

DA   Development Application 

DP   Deposited Plan 

DQI   Data Quality Indicator 

DQO   Data Quality Objective 

EIL   Ecological Investigation Level 

EPA   Environment Protection Authority (NSW) 

LOR   Limit of Reporting 

MW   Monitoring Well 

NATA   National Association of Testing Authorities 

NEPC   National Environment Protection Council 

NEPM   National Environment Protection Measure 

NSW   New South Wales 

OCP   Organochlorine Pesticides 

OEH   Office of Environmental and Heritage 

OPP   Organophosphorus Pesticides 

OH&S   Occupational Health and Safety 

PAH   Polycyclic Aromatic Hydrocarbons 

PCOC   Potential Contaminant of Concern 

PCB   Polychlorinated Biphenyls 

PQL   Practical Quantification Limit 

PSI   Preliminary Site Investigation 

QA/QC   Quality Assurance and Quality Control 

RPD   Relative Percentage Difference 

SAC   Site Acceptance Criteria 

SEPP   State Environmental Planning Policy 

SWL   Standing Water Level 

TCLP   Toxicity Characteristic Leaching Procedure 

TRH   Total Recoverable Hydrocarbons 

VOC   Volatile Organic Compounds 

WHS   Work Health Safety  
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1.0 INTRODUCTION 

General 

 

Engage Environmental Services (Engage) was engaged by Upper Hunter Shire Council (the Client) to 

conduct annual groundwater monitoring of the Scone Waste Facility located on Noblet Road, Scone, 

NSW, 2337. Refer to Figure 1. 

 

The Groundwater Monitoring Report provides and overview of the current condition of groundwater 

at the Site in relation to the Site Criteria and satisfies the groundwater monitoring requirements of 

Environmental Protection Licence 5863.  

 

The report has been prepared utilising information obtained as part of the investigation process, from 

previous monitoring reports and from experience, knowledge, and current industry practice in the 

monitoring of similar sites. It is anticipated that quarterly monitoring will be undertaken in April, July 

and October with annual reporting undertaken in the January reporting period. 

 

Annual water monitoring was undertaken on 29th January 2019 by staff of Engage. 

 

Scope of Works 

 

The scope of work provided by Upper Hunter Shire Council indicates that annual groundwater 

monitoring is required at the following groundwater sampling locations: 

 

− MWA; 

− MWB; 

− MWC; 

− MWD (landfill leachate monitoring well); and, 

− MWE . 

 

Refer to Figure 2: Site Layout with Sample Locations 
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2.0 MONITORING PARAMETERS 

The following sample analysis parameters and monitoring frequency were provided by Upper Hunter 

Shire Council for the Groundwater Wells.  Threshold Criteria are primarily sourced from Australian and 

New Zealand guidelines for fresh and marine water quality (ANZW 2018) 95% trigger values and 

National Environment Protection (Assessment of Site Contamination) Measure (NEPM) 2013. 

 

Table 2a: Analytes, Threshold Criteria and Monitoring Frequency for Groundwater Monitoring 

Wells. 

 

Analytes Units 

Threshold Criteria NEPM 

2013 and ANZECC 2000 

Fresh Water 95% 

Monitoring 

Frequency 

Calcium mg/L NA Quarterly 

Alkalinity (total) mg/L NA Quarterly 

Chloride mg/L NA Quarterly 

Fluoride mg/L NA Quarterly 

Iron mg/L 0.3E Quarterly 

Magnesium mg/L NA Quarterly 

Manganese mg/L 1.9D Quarterly 

Organochlorine pesticides mg/L 0.00001F Quarterly 

Potassium mg/L 410Q Quarterly 

pH pH 6.5 – 8 Quarterly 

Sodium mg/L NA Quarterly 

Ammonia mg/L 0.9D Quarterly 

Nitrate mg/L 50 Quarterly 

Sulfate mg/L NA Quarterly 

Total organic carbon mg/L 4 Quarterly 

Total phenolics mg/L 0.32 Quarterly 

Electrical conductivity (EC) µS/cm NA Quarterly 

Total dissolved solids mg/L NA Yearly 

Biochemical Oxygen Demand  mg/L NA Yearly 

Phosphate mg/L 0.015G Yearly 

Arsenic III & V mg/L 0.024 (III), 0.013 (V)  Yearly 

Aluminium mg/L 0.055 (pH> 6.5) Yearly 

Barium mg/L NA Yearly 

Cadmium mg/L 0.0002 Yearly 

Cobalt mg/L 0.001M Yearly 

Copper mg/L 0.0014 Yearly 

Chromium VI mg/L 0.001D Yearly 
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Table 2a: Analytes, Threshold Criteria and Monitoring Frequency for Groundwater Monitoring 

Wells (cont…) 

 

Sampling Parameter Units 

Threshold Criteria 

NEPM 2013 and 

ANZECC 2000 Fresh 

Water  

Monitoring 

Frequency 

Chromium III mg/L 27M Yearly 

Lead mg/L 0.0034 Yearly 

Mercury mg/L 0.0006 Yearly 

Zinc mg/L 0.008D Yearly 

TPH mg/L 0.26I  Yearly 

Benzene mg/L 0.95 Yearly 

Toluene mg/L 0.18L Yearly 

Ethylbenzene mg/L 0.3P Yearly 

Xylene (o+p) mg/l 0.35 Yearly 

CVCs/VOCCs: 

- Total  

- Tetrachlorethene (TCE) 

- 1,1,2-Trichloroethane (TCA) 

- Tetrachloroethene (PCE) 

- 1,1-Dichloroethene 

- Vinyl Chloride 

 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

 

NA 

NA 

6.5  

0.05N 

0.03N 

0.0003N 

 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

PCBs mg/L 0.00001A Yearly 

PAHs mg/L 0.016B Yearly 

OPPs mg/L 0.006C Yearly 

 

A - Trigger value for Aroclor 1254 used in absence of trigger value for total PCBs 

B - Trigger value for Naphthalene used in absence of reliable trigger value for total PAHs 

C - Trigger value of Azinphos methyl used in absence of reliable trigger value for total OPP 

D – Trigger value may not protect key species from chronic toxicity, refer to ANZECC & ARMCANZ (2000) 

for further guidance 

E - Interim working level, in absence of reliable trigger value 

F - Trigger value for DDT used in absence of trigger value for total OCP 

G - Filterable Reactive Phosphate 

M – Trigger value for marine waters utilised 

N - NEPM 2013 drinking water criteria 

P - Australian Drinking Water Guidelines 2011 

Q – Poor (acceptable) drinking water criteria, World Health Organisation Guidelines for Drinking-water 

Quality 2009 
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3.0 SAMPLING METHODOLOGY 

Groundwater Sampling 

 

Groundwater samples were collected from five well locations.  Purging and sampling of monitoring 

wells was conducted in accordance with the NEPM (NEPC, 2013), the Guidelines for the Assessment 

and Management of Groundwater Contamination (NSW DECC, 2007).   

 

Wells were purged with disposable bailers whilst being measured for physiochemical stability to 

indicate the flow of formation groundwater.  Physiochemical properties were measured at regular 

intervals following the purging of each equipment volume using a YSI Quatro Pro Plus Water Quality 

Meter. Stable conditions were indicated by monitoring the following parameters for three consecutive 

readings of: 

PH ± 0.1 unit; 

EC± 5%; 

Temp ± 0.20; 

Redox ± 10%; and, 

Dissolved Oxygen ± 10%. 

 

Samples were obtained using a disposable bailer. Groundwater samples were collected into laboratory 

prepared sample containers for specific analytes, i.e. into a combination of plastic unpreserved, plastic 

preserved, glass amber unpreserved and preserved glass vials.  All samples were collected and filled 

into the respective sample containers so no head space remained in the sample container, with no 

loss of any preservation agents, where present.  Groundwater samples for metals were lab filtered 

prior to testing. All samples were then placed immediately into a chilled esky to prevent the loss of 

potential volatile components. 

 

Decontamination procedures between sampling events and sampling locations are outlined below.   

 

Sampling equipment was cleaned prior to sampling and between sample locations to prevent cross 

contamination.  The cleaning procedure included: 

− Washing and brush scrub with phosphate free laboratory grade detergent; 

− Rinsing with water of a potable quality; 

− Rinsing with deionised water; and, 

− Disposable Teflon tubing was used with the low flow pump and was replaced between sample 

locations (Groundwater Sampling Only). 

It is opinion of Engage that decontamination procedures were appropriate during groundwater 

sampling and that no cross contamination can be inferred.  
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4.0 RESULTS 

All wells were sampled during the January 2019 sampling event, results are detailed below.  

Refer to Table 4a to 4j for results. Refer to Figure 2 for sampling locations. 

 

Table 4a – Annual Groundwater Results Comparison January 2019 (MWA) Quarterly Analytes 

 

Sampling Parameter Units 

Threshold 

Criteria 

(mg/L) 

MWA 

Jan 2018 

MWA 

Apr 2018 

MWA 

July 2018 

MWA 

Oct 2018 

(Dec) 

MWA 

Jan 2019 

Calcium mg/L NA 590 640 590 560 630 

Alkalinity (total) mg/L NA 490 490 480 470 530 

Chloride mg/L NA 7200 7100 7300 6600 6400 

Fluoride mg/L NA 0.13 0.13 0.14 0.14 0.1 

Iron  mg/L 0.3E ND ND 0.170 ND ND 

Magnesium mg/L NA 1200 1200 1100 1100 1200 

Manganese mg/L 1.9D 0.010 0.02 0.010 0.01 0.006 

OCP mg/L 0.00001F ND ND ND ND ND 

Potassium mg/L 410Q 4.9 4.4 4.4 4.4 3.4 

pH pH 6.5 – 8 7.0 6.9 6.7 6.7 7.1 

Sodium mg/L NA 2000 2100 1900 2000 2200 

Ammonia mg/L 0.9D 0.12 0.16 0.16 0.02 0.013 

Nitrate mg/L 0.7 ND ND ND 0.25 0.59 

Sulfate mg/L NA 40 41 42 49 44 

Total Organic Carbon mg/L 4 5.6 3.6 2.3 2.6 4 

Total phenolics mg/L 0.32 ND 0.02 ND ND ND 

EC µS/cm NA 20000 21000 19000 20000 19000 

A - Trigger value for Aroclor 1254 used in absence of trigger value for total PCBs 

B - Trigger value for Naphthalene used in absence of reliable trigger value for total PAHs 

C - Trigger value of Azinphos methyl used in absence of reliable trigger value for total OPP 

D – Trigger value may not protect key species from chronic toxicity, refer to ANZECC & ARMCANZ (2000) for further guidance 

E - Interim working level, in absence of reliable trigger value 

F - Trigger value for DDT used in absence of trigger value for total OCP 

G - Filterable Reactive Phosphate 

M – Trigger value for marine waters utilised 

N - NEPM 2013 drinking water criteria 

P - Australian Drinking Water Guidelines 2011 

Q – Poor (acceptable) drinking water criteria, World Health Organisation Guidelines for Drinking-water Quality 2009 
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Table 4b – Annual Groundwater Results Comparison January 2019 (MWA) Yearly Analytes 

Sampling Parameter Units 
Threshold Criteria 

(mg/L) 

MWA 

Jan 2018 

MWA 

Jan 2019 

Total dissolved solids mg/L NA 18000 19000 

Biochemical Oxygen Demand (BOD) mg/L NA ND ND 

Phosphate mg/L 0.015G 0.06 0.082 

Arsenic III & V mg/L 0.024 (III), 0.013 (V) 0.001 ND 

Aluminium mg/L 0.055 (pH> 6.5) ND 0.01 

Barium mg/L NA 0.006 0.59 

Cadmium mg/L 0.0002 0.0002 ND 

Cobalt mg/L 0.09M ND ND 

Copper mg/L 0.0014 ND ND 

Chromium VI mg/L 0.001D  ND 

Chromium III mg/L 27 0.006 0.002 

Lead mg/L 0.0034 0.002 ND 

Mercury mg/L 0.0006 ND ND 

Zinc mg/L 0.008D ND 0.007 

TPH mg/L 0.6I 0.009 ND 

Benzene mg/L 0.95 ND ND 

Toluene mg/L 0.18L ND ND 

Ethylbenzene mg/L 0.08L ND ND 

CVCs/VOCCs:     

- Total mg/L NA ND ND 

- Tetrachlorethene (TCE) mg/L NA ND ND 

- 1,1,2-Trichloroethane (TCA) mg/L 6.500 ND ND 

- Tetrachloroethene (PCE) mg/L 0.05N ND ND 

- 1,1-Dichloroethene mg/L 0.03P ND ND 

- Vinyl Chloride  0.0003N ND ND 

PCBs mg/L 0.00003A ND ND 

PAHs mg/L 0.016B ND ND 

OPPs mg/L 0.00002C ND ND 

Samples highlighted in Bold exceed threshold criteria 

ND = No Detection above Laboratory LOR 

A - Trigger value for Aroclor 1254 used in absence of trigger value for total PCBs 

B - Trigger value for Naphthalene used in absence of reliable trigger value for total PAHs 

C - Trigger value of Azinphos methyl used in absence of reliable trigger value for total OPP 
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D – Trigger value may not protect key species from chronic toxicity, refer to ANZECC & ARMCANZ (2000) for further 

guidance 

E - Interim working level, in absence of reliable trigger value 

F - Trigger value for DDT used in absence of trigger value for total OCP 

G - Filterable Reactive Phosphate 

M – Trigger value for marine waters utilised 

N - NEPM 2013 drinking water criteria 

P - Australian Drinking Water Guidelines 2011 

Q – Poor (acceptable) drinking water criteria, World Health Organisation Guidelines for Drinking-water Quality 2009 
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Table 4c – Annual Groundwater Results Comparison January 2019 (MWB) Quarterly Analytes 

Sampling Parameter Units 
Threshold 

Criteria (mg/L) 

MWB 

Jan 2018 

MWB 

Apr 2018 

MWB 

July 2018 

MWB 

Oct 2018 

(Dec) 

MWB 

 Jan 2019 

Calcium mg/L NA 600 650 590 550 600 

Alkalinity (total) mg/L NA 420 390 400 380 430 

Chloride mg/L NA 5400 5700 5600 5500 5100 

Fluoride mg/L NA 0.24 0.28 0.26 0.27 0.3 

Iron  mg/L 0.3E ND ND 0.021 ND ND 

Magnesium mg/L NA 810 810 720 670 750 

Manganese mg/L 1.9D 0.005 0.01 0.007 0.006 0.007 

OCP mg/L 0.00001F ND ND ND ND ND 

Potassium mg/L 410Q 3.6 3.6 3.6 3.6 3 

pH pH 6.5 – 8 7.0 7.2 6.9 6.9 7.1 

Sodium mg/L NA 1700 1700 1500 1600 1800 

Ammonia mg/L 0.9D 0.09 0.09 0.08 0.05 0.009 

Nitrate mg/L 0.7 ND 0.46 ND 0.51 0.75 

Sulfate mg/L NA 66 70 74 76 82 

Total Organic Carbon (TOC)  mg/L 4 6.2 4.8 3.5 4.2 5 

Total phenolics mg/L 0.32 ND ND ND ND ND 

EC µS/c NA 16000 16000 15000 15000 14000 

Samples highlighted in Bold exceed threshold criteria 

ND = No Detection above Laboratory LOR 

A - Trigger value for Aroclor 1254 used in absence of trigger value for total PCBs 

B - Trigger value for Naphthalene used in absence of reliable trigger value for total PAHs 

C - Trigger value of Azinphos methyl used in absence of reliable trigger value for total OPP 

D – Trigger value may not protect key species from chronic toxicity, refer to ANZECC & ARMCANZ (2000) for further 

guidance 

E - Interim working level, in absence of reliable trigger value 

F - Trigger value for DDT used in absence of trigger value for total OCP 

G - Filterable Reactive Phosphate 

M – Trigger value for marine waters utilised 

N - NEPM 2013 drinking water criteria 

P - Australian Drinking Water Guidelines 2011 

Q – Poor (acceptable) drinking water criteria, World Health Organisation Guidelines for Drinking-water Quality 2009 
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Table 4d – Annual Groundwater Results Comparison January 2019 (MWB) Yearly Analytes 

Sampling Parameter Units 
Threshold Criteria 

(mg/L) 

MWB 

Jan 2018  

MWB 

Jan 2019 

Total dissolved solids mg/L NA 14000 10000 

Biochemical Oxygen Demand (BOD) mg/L NA ND ND 

Phosphate mg/L 0.015G ND 0.035 

Arsenic III & V mg/L 0.024 (III), 0.013 (V) 0.001 0.001 

Aluminium mg/L 0.055 (pH> 6.5) ND 0.02 

Barium mg/L NA 0.54 0.47 

Cadmium mg/L 0.0002 ND ND 

Cobalt mg/L 0.09M ND ND 

Copper mg/L 0.0014 ND ND 

Chromium VI mg/L 0.001D  ND 

Chromium III mg/L 27 0.004 0.002 

Lead mg/L 0.0034 0.002 ND 

Mercury mg/L 0.0006 ND ND 

Zinc mg/L 0.008D ND 0.005 

TPH mg/L 0.6I ND ND 

Benzene mg/L 0.95 ND ND 

Toluene mg/L 0.18L ND ND 

Ethylbenzene mg/L 0.08L ND ND 

CVCs/VOCCs:     

- Total mg/L NA ND ND 

- Tetrachlorethene (TCE) mg/L NA ND ND 

- 1,1,2-Trichloroethane (TCA) mg/L 6500 (1,1,2 TCA) ND ND 

- Tetrachloroethene (PCE) mg/L 0.05N ND ND 

- 1,1-Dichloroethene mg/L 0.03P ND ND 

- Vinyl Chloride  0.0003N ND ND 

PCBs mg/L 0.00003A ND ND 

PAHs mg/L 0.016B ND ND 

OPPs mg/L 0.00002C ND ND 
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Samples highlighted in Bold exceed threshold criteria 

ND = No Detection above Laboratory LOR 

A - Trigger value for Aroclor 1254 used in absence of trigger value for total PCBs 

B - Trigger value for Naphthalene used in absence of reliable trigger value for total PAHs 

C - Trigger value of Azinphos methyl used in absence of reliable trigger value for total OPP 

D – Trigger value may not protect key species from chronic toxicity, refer to ANZECC & ARMCANZ (2000) 

for further guidance 

E - Interim working level, in absence of reliable trigger value 

F - Trigger value for DDT used in absence of trigger value for total OCP 

G - Filterable Reactive Phosphate 

M – Trigger value for marine waters utilised 

N - NEPM 2013 drinking water criteria 

P - Australian Drinking Water Guidelines 2011 

Q – Poor (acceptable) drinking water criteria, World Health Organisation Guidelines for Drinking-water 

Quality 2009 
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Table 4e – Annual Groundwater Results Comparison January 2019 (MWC) Quarterly Analytes 

Sampling Parameter 
Unit

s 

Threshold 

Criteria 

(mg/L) 

MWC  

Jan 2018 

MWC 

Apr 2018 

MWC 

July 2018 

MWC 

Oct 2018 

(Dec) 

MWC 

Jan 2019 

Calcium mg/L NA 200 270 350 350 380 

Alkalinity (total) mg/L NA 580 550 590 580 690 

Chloride mg/L NA 2400 3200 4200 4200 4100 

Fluoride mg/L NA 0.26 0.31 0.23 0.22 0.3 

Iron  mg/L 0.3E ND ND 0.019 ND ND 

Magnesium mg/L NA 330 440 490 500 570 

Manganese mg/L 1.9D 12 15 9.1 6.5 7.4 

OCP mg/L 0.00001F ND ND ND ND ND 

Potassium mg/L 410Q 1.8 1.8 2.6 2.4 2.3 

pH pH 6.5 – 8 6.9 6.9 6.7 6.7 7 

Sodium mg/L NA 1100 1400 1400 1500 1800 

Ammonia mg/L 0.9D 0.16 0.22 0.09 0.07 0.015 

Nitrate mg/L 0.7 1.7 2.5 0.95 2.2 2.2 

Sulfate mg/L NA 110 130 140 160 160 

Total Organic Carbon (TOC)  mg/L 4 12 9.0 6.5 8.8 9 

Total phenolics mg/L 0.32 ND ND ND ND ND 

EC µS/c NA 8700 11000 12000 13000 12000 

Samples highlighted in Bold exceed threshold criteria 

ND = No Detection above Laboratory LOR 

A - Trigger value for Aroclor 1254 used in absence of trigger value for total PCBs 

B - Trigger value for Naphthalene used in absence of reliable trigger value for total PAHs 

C - Trigger value of Azinphos methyl used in absence of reliable trigger value for total OPP 

D – Trigger value may not protect key species from chronic toxicity, refer to ANZECC & ARMCANZ (2000) for further guidance 

E - Interim working level, in absence of reliable trigger value 

F - Trigger value for DDT used in absence of trigger value for total OCP 

G - Filterable Reactive Phosphate 

M – Trigger value for marine waters utilised 

N - NEPM 2013 drinking water criteria 

P - Australian Drinking Water Guidelines 2011 

Q – Poor (acceptable) drinking water criteria, World Health Organisation Guidelines for Drinking-water Quality 2009 
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Table 4f – Annual Groundwater Results Comparison January 2019 (MWC) Yearly Analytes 

Sampling Parameter Units 

Threshold 

Criteria 

(mg/L) 

MWC  

Jan 2018 

MWC 

Jan 2019 

Total dissolved solids mg/L NA 5300 12000 

Biochemical Oxygen Demand (BOD) mg/L NA ND 23 

Phosphate mg/L 0.015G ND 0.081 

Arsenic III & V mg/L 0.024 (III), ND ND 

Aluminium mg/L 0.055 0.01 0.01 

Barium mg/L NA 0.27 0.38 

Cadmium mg/L 0.0002 ND 0.0001 

Cobalt mg/L 0.09M 0.024 0.012 

Copper mg/L 0.0014 0.004 ND 

Chromium VI mg/L 0.001D  ND 

Chromium (total) mg/L 0.001 ND ND 

Lead mg/L 0.0034 ND ND 

Mercury mg/L 0.0006 ND ND 

Zinc mg/L 0.008D ND 0.005 

TPH mg/L 0.6I ND ND 

Benzene mg/L 0.95 ND ND 

Toluene mg/L 0.18L ND ND 

Ethylbenzene mg/L 0.08L ND ND 

CVCs/VOCCs:     

- Total mg/L NA ND ND 

- Tetrachlorethene (TCE) mg/L NA ND ND 

- 1,1,2-Trichloroethane (TCA) mg/L 6500 ND ND 

- Tetrachloroethene (PCE) mg/L 0.05N ND ND 

- 1,1-Dichloroethene mg/L 0.03P ND ND 

- Vinyl Chloride  0.0003N ND ND 

PCBs mg/L 0.00003A ND ND 

PAHs mg/L 0.016B ND ND 

OPPs mg/L 0.00002C ND ND 
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Samples highlighted in Bold exceed threshold criteria 

ND = No Detection above Laboratory LOR 

A - Trigger value for Aroclor 1254 used in absence of trigger value for total PCBs 

B - Trigger value for Naphthalene used in absence of reliable trigger value for total PAHs 

C - Trigger value of Azinphos methyl used in absence of reliable trigger value for total OPP 

D – Trigger value may not protect key species from chronic toxicity, refer to ANZECC & 

ARMCANZ (2000) for further guidance 

E - Interim working level, in absence of reliable trigger value 

F - Trigger value for DDT used in absence of trigger value for total OCP 

G - Filterable Reactive Phosphate 

M – Trigger value for marine waters utilised 

N - NEPM 2013 drinking water criteria 

P - Australian Drinking Water Guidelines 2011 

Q – Poor (acceptable) drinking water criteria, World Health Organisation Guidelines for 

Drinking-water Quality 2009 
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Table 4g – Annual Groundwater Results Comparison January 2019 (MWD) Quarterly Analytes 

Sampling Parameter Units 

Threshold 

Criteria 

(mg/L) 

MWD 

(leachate) 

Jan 2018 

MWD 

(leachate) 

Apr 2018 

MWD 

(leachate) 

July 2018 

MWD 

(leachate) 

Oct 2018 

(Dec) 

MWD 

(leachate) 

Jan 2019  

Calcium mg/L NA 160 120 96 120 86 

Alkalinity (total) mg/L NA 2400 2500 2500 2700 2600 

Chloride mg/L NA 3100 3600 3300 3400 2700 

Fluoride mg/L NA 0.30 0.34 0.28 0.28 0.3 

Iron  mg/L 0.3E 1.1 1.1 2.0 1.5 2.1 

Magnesium mg/L NA 270 290 220 240 150 

Manganese mg/L 1.9D 0.29 0.18 0.180 0.19 0.34 

OCP mg/L 0.00001F ND ND ND ND ND 

Potassium mg/L 410Q 220 200 210 220 200 

pH pH 6.5 – 8 7.7 7.7 7.6 7.5 7.8 

Sodium mg/L NA 1900 1900 1700 1900 2000 

Ammonia mg/L 0.9D 330 320 330 340 290 

Nitrate mg/L 0.7 ND ND ND ND ND 

Sulfate mg/L NA 93 110 81 59 120 

Total Organic Carbon (TOC)  mg/L 4 340 340 320 340 270 

Total phenolics mg/L 0.32 0.03 0.05 0.05 0.09 0.06 

EC µS/c NA 13000 14000 13000 14000 12000 

Samples highlighted in Bold exceed threshold criteria 

ND = No Detection above Laboratory LOR 

A - Trigger value for Aroclor 1254 used in absence of trigger value for total PCBs 

B - Trigger value for Naphthalene used in absence of reliable trigger value for total PAHs 

C - Trigger value of Azinphos methyl used in absence of reliable trigger value for total OPP 

D – Trigger value may not protect key species from chronic toxicity, refer to ANZECC & ARMCANZ (2000) for further guidance 

E - Interim working level, in absence of reliable trigger value 

F - Trigger value for DDT used in absence of trigger value for total OCP 

G - Filterable Reactive Phosphate 

M – Trigger value for marine waters utilised 

N - NEPM 2013 drinking water criteria 

P - Australian Drinking Water Guidelines 2011 

Q – Poor (acceptable) drinking water criteria, World Health Organisation Guidelines for Drinking-water Quality 2009 
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Table 4h – Annual Groundwater Results Comparison January 2019 (MWD) Yearly Analytes 

 

Sampling Parameter Units 
Threshold 

Criteria (mg/L) 

MWD 

(leachate

) 

Jan 2018 

MWD 

(leachate) 

Jan 2019  

Total dissolved solids mg/L NA 7100 8500 

Biochemical Oxygen Demand (BOD) mg/L NA 29 97 

Phosphate mg/L 0.015G 0.06 0.83 

Arsenic III & V mg/L 0.024 (III), 0.013 0.01 0.013 

Aluminium mg/L 0.055 (pH> 6.5) ND 0.02 

Barium mg/L NA 1.1 1.1 

Cadmium mg/L 0.0002 ND ND 

Cobalt mg/L 0.09M 0.032 0.027 

Copper mg/L 0.0014 ND ND 

Chromium VI mg/L 0.001D 0.006 ND 

Chromium (total) mg/L 27 0.05 0.033 

Lead mg/L 0.0034 ND ND 

Mercury mg/L 0.0006 ND ND 

Zinc mg/L 0.008D 0.012 0.012 

TPH mg/L 0.6I 0.006 5.22 

Benzene mg/L 0.95 0.0035 ND 

Toluene mg/L 0.18L 0.0012 ND 

Ethylbenzene mg/L 0.08L 0.027 ND 

CVCs/VOCCs:     

- Total mg/L NA 0.097 0.025 

- Tetrachlorethene (TCE) mg/L NA ND 0.031 

- 1,1,2-Trichloroethane (TCA) mg/L 6.5 ND ND 

- Tetrachloroethene (PCE) mg/L 0.05N ND ND 

- 1,1-Dichloroethene mg/L 0.03P ND ND 

- Vinyl Chloride  0.0003N ND ND 

PCBs mg/L 0.00003A ND ND 

PAHs mg/L 0.016B 0.006 0.017 

OPPs mg/L 0.00002C ND ND 
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Samples highlighted in Bold exceed threshold criteria 

ND = No Detection above Laboratory LOR 

A - Trigger value for Aroclor 1254 used in absence of trigger value for total PCBs 

B - Trigger value for Naphthalene used in absence of reliable trigger value for total PAHs 

C - Trigger value of Azinphos methyl used in absence of reliable trigger value for total OPP 

D – Trigger value may not protect key species from chronic toxicity, refer to ANZECC & ARMCANZ (2000) 

for further guidance 

E - Interim working level, in absence of reliable trigger value 

F - Trigger value for DDT used in absence of trigger value for total OCP 

G - Filterable Reactive Phosphate 

M – Trigger value for marine waters utilised 

N - NEPM 2013 drinking water criteria 

P - Australian Drinking Water Guidelines 2011 

Q – Poor (acceptable) drinking water criteria, World Health Organisation Guidelines for Drinking-water 

Quality 2009 

 

 

 

 

As MWD is within the perched landfill leachate water table, the Threshold Criteria are only applicable 

as indicators of general water quality for comparison to the wells surrounding the landfill.  

Exceedances of the Threshold Criteria for MWD are expected and do not indicate contamination is 

leaving the site. 
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Table 4i – Annual Groundwater Results Comparison January 2019 (MWE) Quarterly Analytes 

 

Sampling Parameter 
Unit

s 

Threshold 

Criteria 

(mg/L) 

MWE 

Jan 

2018 

MWE 

Apr 

2018 

MWE 

July 

2018 

MWE 

Oct 

2018 

(Dec) 

MWE 

Jan 

2019 

Calcium mg/ NA 56 59 56 55 56 

Alkalinity (total) mg/ NA 1200 1200 1200 1200 1300 

Chloride mg/ NA 280 280 270 300 270 

Fluoride mg/ NA 0.47 0.56 0.51 0.52 0.6 

Iron  mg/ 0.3E 0.01 ND 0.015 0.008 ND 

Magnesium mg/ NA 55 53 53 55 59 

Manganese mg/ 1.9D 0.24 0.14 0.160 ND 0.009 

OCP mg/ 0.00001F ND ND ND ND ND 

Potassium mg/ 410Q 1.6 1.2 1.3 0.7 ND 

pH pH 6.5 – 8 7.4 7.4 7.4 7.3 7.7 

Sodium mg/ NA 520 550 530 550 660 

Ammonia mg/ 0.9D 0.04 0.07 0.09 0.22 0.018 

Nitrate mg/ 0.7 ND ND ND ND 0.006 

Sulfate mg/ NA 91 85 92 120 110 

Total Organic Carbon (TOC)  mg/ 4 15 7.9 6 6.5 9 

Total phenolics mg/ 0.32 ND ND ND ND ND 

EC µS/c NA 3000 3200 2900 3000 2200 

Samples highlighted in Bold exceed threshold criteria 

ND = No Detection above Laboratory LOR 

A - Trigger value for Aroclor 1254 used in absence of trigger value for total PCBs 

B - Trigger value for Naphthalene used in absence of reliable trigger value for total PAHs 

C - Trigger value of Azinphos methyl used in absence of reliable trigger value for total OPP 

D – Trigger value may not protect key species from chronic toxicity, refer to ANZECC & ARMCANZ (2000) for further 

guidance 

E - Interim working level, in absence of reliable trigger value 

F - Trigger value for DDT used in absence of trigger value for total OCP 

G - Filterable Reactive Phosphate 

M – Trigger value for marine waters utilised 

N - NEPM 2013 drinking water criteria 

P - Australian Drinking Water Guidelines 2011 

Q – Poor (acceptable) drinking water criteria, World Health Organisation Guidelines for Drinking-water Quality 2009 
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Table 4j – Annual Groundwater Results Comparison January 2019 (MWE) Yearly Analytes 

 

Sampling Parameter Units 
Threshold Criteria 

(mg/L) 

MWE 

Jan 2018 

MWE 

Jan 2019 

Total dissolved solids mg/L NA 1700 2000 

Biochemical Oxygen Demand (BOD) mg/L NA ND 6 

Phosphate mg/L 0.015G 0.11 0.26 

Arsenic III & V mg/L 0.024 (III), 0.013 (V) 0.006 0.005 

Aluminium mg/L 0.055 (pH> 6.5) ND 0.02 

Barium mg/L NA 0.04 0.039 

Cadmium mg/L 0.0002 0.0002 0.0002 

Cobalt mg/L 0.09M 0.008 0.004 

Copper mg/L 0.0014 0.004 0.001 

Chromium VI mg/L 0.001D ND ND 

Chromium (total) mg/L 0.001 ND ND 

Lead mg/L 0.0034 ND ND 

Mercury mg/L 0.0006 ND ND 

Zinc mg/L 0.008D ND ND 

TPH mg/L 0.6I ND ND 

Benzene mg/L 0.95 ND ND 

Toluene mg/L 0.18L ND ND 

Ethylbenzene mg/L 0.08L ND ND 

CVCs/VOCCs:     

- Total mg/L NA ND ND 

- Tetrachlorethene (TCE) mg/L NA ND ND 

- 1,1,2-Trichloroethane (TCA) mg/L 6.5 ND ND 

- Tetrachloroethene (PCE) mg/L 0.05N ND ND 

- 1,1-Dichloroethene mg/L 0.03P ND ND 

- Vinyl Chloride  0.0003N ND ND 

PCBs mg/L 0.00003A ND ND 

PAHs mg/L 0.016B ND ND 

OPPs mg/L 0.00002C ND ND 

Samples highlighted in Bold exceed threshold criteria 

ND = No Detection above Laboratory LOR 
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A - Trigger value for Aroclor 1254 used in absence of trigger value for total PCBs 

B - Trigger value for Naphthalene used in absence of reliable trigger value for total PAHs 

C - Trigger value of Azinphos methyl used in absence of reliable trigger value for total OPP 

D – Trigger value may not protect key species from chronic toxicity, refer to ANZECC & ARMCANZ (2000) for further 

guidance 

E - Interim working level, in absence of reliable trigger value 

F - Trigger value for DDT used in absence of trigger value for total OCP 

G - Filterable Reactive Phosphate 

M – Trigger value for marine waters utilised 

N - NEPM 2013 drinking water criteria 

P - Australian Drinking Water Guidelines 2011 

Q – Poor (acceptable) drinking water criteria, World Health Organisation Guidelines for Drinking-water Quality 2009 
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5.0 DISCUSSION 

The inferred hydraulic gradient is to the west.  Wells MWA, MWB and MWC are located down-

hydraulic gradient of the landfill.  Well MWE is considered to be up-hydraulic gradient of the landfill.  

Well MWD is located within the perched landfill water table, being the leachate within the landfill.   

 

The water sampled from well MWD is landfill leachate and as such the Threshold Criteria is not used 

as a comparison, only as an indicator of current conditions.  MWD is to be used as a general indicator 

of water quality within the landfill for comparison to the external monitoring wells. 

 

The following is a summary of the results of the January 2019 sampling event in relation to the 

Threshold Criteria. Key increasing or decreasing trends and exceedances of the threshold criteria are 

shown: 

 

MWA 

- MWA had no exceedances of the Threshold Criteria other than a concentration of Phosphate 

(0.082 mg/L) exceeding the Threshold Criteria (0.015 mg/L). This is an increase from the 

concentration of 0.06 mg/L in January last year.; 

 

All other analytes reported concentrations consistent with previous monitoring data.  

 

MWB 

- A concentration of TOC (5 mg/L) was reported in MWB exceeding the Threshold Criteria (4 

mg/L). This is an increase in concentration from the October 2018 sampling event (4.2 mg/L). 

This well has fluctuated and exceeded the Threshold Criteria for TOC in the past year; 

- A concentration of Phosphate (0.035 mg/L) was reported in MWB, representing an increase 

from January 2018 of a non-detection.  

 

All other analytes reported concentrations consistent with previous monitoring data. 

 

MWC 

- A concentration of Manganese (7.4 mg/L) was reported in MWC exceeding the Threshold 

Criteria (1.9 mg/L), representing a continued elevated trend in concentration; 

- A concentration of TOC (9 mg/L) was reported in MWC exceeding the Threshold Criteria (1.9 

mg/L), which is consistent with previous reported concentrations; 

- A concentration of Nitrate (2.2 mg/L) was reported in MWC exceeding the Threshold Criteria 

(0.7 mg/L), which is consistent with previous reported concentrations; 
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- A concentration of Phosphate (0.081 mg/L) was reported in MWC exceeding the Threshold 

Criteria (0.015 mg/L). This represents an increase from the January 2018 concentration 

reported as a non-detection. 

 

All other analytes reported concentrations consistent with previous monitoring data. 

 

MWD 

- Well MWD was reported to contain no detection of Nitrate, giving no indication that the 

Nitrate in the affected wells is sourced from the landfill being that this well is into the 

leachate aquifer.  The Nitrate may be migrating onto the site from the farmland to the north 

through the local ground water. 

 

The following changes and annual detections occurred in the in the landfill leachate well MWD; 

 

- Ammonia has decreased from 340 mg/L to a concentration of 290 mg/L; 

- Iron concentration of 2.1 mg/L has increased since the October 2018 concentration of 1.5 

mg/L; 

- TOC has decreased from 340 mg/L to a concentration of 270 mg/L; 

- Phosphate concentration of 0.83 mg/L has increased since the January 2018 concentration 

of 0.06 mg/L;  

- Benzene concentration of 5.22 mg/L which represents a significant increase from the 

January 2018 concentration of 0.0035 mg/L; and 

- Vinyl Chloride reported a concentration of 0.025 mg/L which represents a significant 

decrease from the January 2018 concentration of 0.097 mg/L. 

 

 

MWE 

- A concentration of TOC (9 mg/L) was reported in MWE exceeding the Threshold Criteria (1.9 

mg/L), which is consistent with previous reported concentrations.  The TOC concentration 

in MWE indicates that TOC is likely to be elevated in the local groundwater; 

- A concentration of Phosphate (0.26 mg/L) was reported in MWE exceeding the Threshold 

Criteria (0.015 mg/L), which represents an increase in concentration from the January 2018 

sampling event (0.11 mg/L).   

 

All other analytes reported concentrations consistent with previous monitoring data. 
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Summary 

 

The Threshold Criteria used for TOC is intended for drinking water, not groundwater.  Due to the 

magnitude of the exceedances and the intention of the Threshold Criteria used, these exceedances 

are regarded as minor.   

 

All other analytes in all other wells reported detections which were within the Threshold Criteria.   

 

The following analytes exceeded the Threshold Criteria during the January 2019 sampling events; 

Phosphate in MWA, MWB and MWE, TOC in MWB, MWC and MWE, Manganese in MWC, Nitrate in 

MWC.  Refer to Attachment 3 – Data Log.  The surrounding land uses are likely impacting the local 

groundwater conditions. 
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6.0 CONCLUSIONS 

 

The results of laboratory analysis of the samples collected from the Scone Waste Landfill during the 

January 2019 annual sampling event confirmed several exceedances of the Threshold Criteria in the 

wells external to the landfill.  The Threshold Criteria are sourced from the ANZW 2018 Guidelines for 

Fresh Water 95% level of protection, NEPM 2013 and Australian Drinking Water Guidelines 2011. 

 

The following analytes exceeded the Threshold Criteria during the January 2019 sampling events; 

Hexavalent Chromium in MWA, TOC in MWB, MWC and MWE, Manganese in MWC, Phosphate in 

MWC and Zinc in MWE. 

 

The majority of exceedances are explained by local conditions or regarded as minor.  Trending of 

these analytes over time may indicate a seasonal fluctuation of regional groundwater conditions.  

 

The concentrations reported in MWD are substantially higher than other wells, this indicates that it 

is unlikely that major releases of landfill leachate into the local groundwater are occurring.  

 

The elevated concentrations of Manganese, Nitrate, TOC, Phosphate in the landfill external wells 

does not indicate the concentrations are due to the landfill leachate, future testing and trending of 

data will allow for appropriate comparisons.    

 

There were no other exceedances of the Threshold Criteria. Further monitoring may reveal the 

source and extent of elevated concentrations of particular analytes.  As more data becomes 

available, it will become clearer which analytes are consistently elevated and may allow for 

determining the source of contamination. 

 

The next water sampling event will be a quarterly monitoring which will be undertaken in April 2019. 
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FIGURE 1: SITE LOCATION – Local  
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FIGURE 2: SITE LAYOUT WITH SAMPLING LOCATIONS  
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ATTACHMENT 1 : NATA CERTIFIED ANALYTICAL RESULTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au
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CERTIFICATE OF ANALYSIS 210422

113 Reservoir Rd, GLENDALE, NSW, 2285Address

Stephen ChallinorAttention

Engage Environmental ServicesClient

Client Details

30/01/2019Date completed instructions received

30/01/2019Date samples received

5 WaterNumber of Samples

E04-0119-UHSCYour Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

06/02/2019Date of Issue

06/02/2019Date results requested by

Report Details

Jacinta Hurst, Laboratory Manager

Authorised By

Steven Luong, Senior Chemist

Priya Samarawickrama, Senior Chemist

Nick Sarlamis, Inorganics Supervisor

Jeremy Faircloth, Organics Supervisor

Giovanni Agosti, Group Technical Manager

Results Approved By

Revision No: R00

210422Envirolab Reference: Page | 1 of 29



Client Reference: E04-0119-UHSC

<1<10<1<1<1µg/L2-chlorotoluene

<1<10<1<1<1µg/LBromobenzene

<1<10<1<1<1µg/L1,2,3-trichloropropane

<1<10<1<1<1µg/L1,1,2,2-tetrachloroethane

<1<10<1<1<1µg/LBromoform

<1<10<1<1<1µg/LChlorobenzene

<1<10<1<1<1µg/L1,1,1,2-tetrachloroethane

<1<10<1<1<1µg/LTetrachloroethene

<1<10<1<1<1µg/L1,2-dibromoethane

<1<10<1<1<1µg/LDibromochloromethane

<1<10<1<1<1µg/L1,3-dichloropropane

<1<10<1<1<1µg/L1,1,2-trichloroethane

<1<10<1<1<1µg/Lcis-1,3-dichloropropene

<1<10<1<1<1µg/Ltrans-1,3-dichloropropene

<1<10<1<1<1µg/LBromodichloromethane

<1<10<1<1<1µg/LTrichloroethene

<1<10<1<1<1µg/L1,2-dichloropropane

<1<10<1<1<1µg/LDibromomethane

<1<10<1<1<1µg/LCarbon tetrachloride

<1<10<1<1<1µg/L1,1-dichloropropene

<1<10<1<1<1µg/L1,1,1-trichloroethane

<1<10<1<1<1µg/L1,2-dichloroethane

<1<10<1<1<1µg/L2,2-dichloropropane

<1<10<1<1<1µg/LChloroform

<1<10<1<1<1µg/LBromochloromethane

<1<10<1<1<1µg/LCis-1,2-dichloroethene

<1<10<1<1<1µg/L1,1-dichloroethane

<1<10<1<1<1µg/LTrans-1,2-dichloroethene

<1<10<1<1<1µg/L1,1-Dichloroethene

<10<100<10<10<10µg/LTrichlorofluoromethane

<10<100<10<10<10µg/LChloroethane

<10<100<10<10<10µg/LBromomethane

<10<100<10<10<10µg/LVinyl Chloride

<10<100<10<10<10µg/LChloromethane

<10<100<10<10<10µg/LDichlorodifluoromethane

01/02/201901/02/201901/02/201901/02/201901/02/2019-Date analysed

31/01/201931/01/201931/01/201931/01/201931/01/2019-Date extracted

WaterWaterWaterWaterWaterType of sample

29/01/201929/01/201929/01/201929/01/201929/01/2019Date Sampled

MWEMWDMWCMWBMWAUNITSYour Reference

210422-5210422-4210422-3210422-2210422-1Our Reference

VHC's in water

Envirolab Reference: 210422

R00Revision No:

Page | 2 of 29



Client Reference: E04-0119-UHSC

9797989199%Surrogate 4-BFB

9899979797%Surrogate toluene-d8

102103105100103%Surrogate Dibromofluoromethane

<1<10<1<1<1µg/L1,2,3-trichlorobenzene

<1<10<1<1<1µg/LHexachlorobutadiene

<1<10<1<1<1µg/L1,2,4-trichlorobenzene

<1<10<1<1<1µg/L1,2-dibromo-3-chloropropane

<1<10<1<1<1µg/L1,2-dichlorobenzene

<1<10<1<1<1µg/L1,4-dichlorobenzene

<1<10<1<1<1µg/L1,3-dichlorobenzene

<1<10<1<1<1µg/L4-chlorotoluene

WaterWaterWaterWaterWaterType of sample

29/01/201929/01/201929/01/201929/01/201929/01/2019Date Sampled

MWEMWDMWCMWBMWAUNITSYour Reference

210422-5210422-4210422-3210422-2210422-1Our Reference

VHC's in water

Envirolab Reference: 210422

R00Revision No:

Page | 3 of 29



Client Reference: E04-0119-UHSC

9797989199%Surrogate 4-BFB

9899979797%Surrogate toluene-d8

102103105100103%Surrogate Dibromofluoromethane

<116<1<1<1µg/LNaphthalene

<1<10<1<1<1µg/Lo-xylene

<231<2<2<2µg/Lm+p-xylene

<125<1<1<1µg/LEthylbenzene

<1<10<1<1<1µg/LToluene

<1<10<1<1<1µg/LBenzene

<10<100<10<10<10µg/LTRH C6  - C10  less BTEX (F1)

<10<100<10<10<10µg/LTRH C6  - C10 

<10<100<10<10<10µg/LTRH C6  - C9 

01/02/201901/02/201901/02/201901/02/201901/02/2019-Date analysed

31/01/201931/01/201931/01/201931/01/201931/01/2019-Date extracted

WaterWaterWaterWaterWaterType of sample

29/01/201929/01/201929/01/201929/01/201929/01/2019Date Sampled

MWEMWDMWCMWBMWAUNITSYour Reference

210422-5210422-4210422-3210422-2210422-1Our Reference

vTRH(C6-C10)/BTEXN in Water

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

108110979574%Surrogate o-Terphenyl

<100<100<100<100<100µg/LTRH >C34  - C40 

<1003,800<100<100<100µg/LTRH >C16  - C34 

<501,300<50<50<50µg/LTRH >C10  - C16  less Naphthalene (F2)

<501,400<50<50<50µg/LTRH >C10  - C16 

<100240<100<100<100µg/LTRH C29  - C36 

<1004,000<100<100<100µg/LTRH C15  - C28 

<50980<50<50<50µg/LTRH C10  - C14 

31/01/201931/01/201931/01/201931/01/201931/01/2019-Date analysed

31/01/201931/01/201931/01/201931/01/201931/01/2019-Date extracted

WaterWaterWaterWaterWaterType of sample

29/01/201929/01/201929/01/201929/01/201929/01/2019Date Sampled

MWEMWDMWCMWBMWAUNITSYour Reference

210422-5210422-4210422-3210422-2210422-1Our Reference

svTRH (C10-C40) in Water

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

1009610410396%Surrogate p-Terphenyl-d14

NIL (+)VE17NIL (+)VENIL (+)VENIL (+)VEµg/LTotal +ve PAH's

<5<5<5<5<5µg/LBenzo(a)pyrene TEQ

<1<1<1<1<1µg/LBenzo(g,h,i)perylene

<1<1<1<1<1µg/LDibenzo(a,h)anthracene

<1<1<1<1<1µg/LIndeno(1,2,3-c,d)pyrene

<1<1<1<1<1µg/LBenzo(a)pyrene

<2<2<2<2<2µg/LBenzo(b,j+k)fluoranthene

<1<1<1<1<1µg/LChrysene

<1<1<1<1<1µg/LBenzo(a)anthracene

<1<1<1<1<1µg/LPyrene

<1<1<1<1<1µg/LFluoranthene

<1<1<1<1<1µg/LAnthracene

<1<1<1<1<1µg/LPhenanthrene

<1<1<1<1<1µg/LFluorene

<1<1<1<1<1µg/LAcenaphthene

<1<1<1<1<1µg/LAcenaphthylene

<117<1<1<1µg/LNaphthalene

01/02/201901/02/201901/02/201901/02/201901/02/2019-Date analysed

31/01/201931/01/201931/01/201931/01/201931/01/2019-Date extracted

WaterWaterWaterWaterWaterType of sample

29/01/201929/01/201929/01/201929/01/201929/01/2019Date Sampled

MWEMWDMWCMWBMWAUNITSYour Reference

210422-5210422-4210422-3210422-2210422-1Our Reference

PAHs in Water

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

8979938780%Surrogate TCMX

<0.2<0.2<0.2<0.2<0.2µg/LMethoxychlor

<0.2<0.2<0.2<0.2<0.2µg/LEndosulfan Sulphate

<0.2<0.2<0.2<0.2<0.2µg/LEndrin Aldehyde

<0.2<0.2<0.2<0.2<0.2µg/Lpp-DDT

<0.2<0.2<0.2<0.2<0.2µg/LEndosulfan II

<0.2<0.2<0.2<0.2<0.2µg/Lpp-DDD

<0.2<0.2<0.2<0.2<0.2µg/LEndrin

<0.2<0.2<0.2<0.2<0.2µg/LDieldrin

<0.2<0.2<0.2<0.2<0.2µg/Lpp-DDE

<0.2<0.2<0.2<0.2<0.2µg/LEndosulfan I

<0.2<0.2<0.2<0.2<0.2µg/Lalpha-Chlordane

<0.2<0.2<0.2<0.2<0.2µg/Lgamma-Chlordane

<0.2<0.2<0.2<0.2<0.2µg/LHeptachlor Epoxide

<0.2<0.2<0.2<0.2<0.2µg/LAldrin

<0.2<0.2<0.2<0.2<0.2µg/Ldelta-BHC

<0.2<0.2<0.2<0.2<0.2µg/LHeptachlor

<0.2<0.2<0.2<0.2<0.2µg/Lbeta-BHC

<0.2<0.2<0.2<0.2<0.2µg/Lgamma-BHC

<0.2<0.2<0.2<0.2<0.2µg/Lalpha-BHC

<0.2<0.2<0.2<0.2<0.2µg/LHCB

31/01/201931/01/201931/01/201931/01/201931/01/2019-Date analysed

31/01/201931/01/201931/01/201931/01/201931/01/2019-Date extracted

WaterWaterWaterWaterWaterType of sample

29/01/201929/01/201929/01/201929/01/201929/01/2019Date Sampled

MWEMWDMWCMWBMWAUNITSYour Reference

210422-5210422-4210422-3210422-2210422-1Our Reference

OCP in water

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

8979938780%Surrogate TCMX

<0.2<0.2<0.2<0.2<0.2µg/LRonnel

<0.2<0.2<0.2<0.2<0.2µg/LParathion

<0.2<0.2<0.2<0.2<0.2µg/LMalathion

<0.2<0.2<0.2<0.2<0.2µg/LFenitrothion

<0.2<0.2<0.2<0.2<0.2µg/LEthion

<0.2<0.2<0.2<0.2<0.2µg/LDimethoate

<0.2<0.2<0.2<0.2<0.2µg/LDichlorvos

<0.2<0.2<0.2<0.2<0.2µg/LDiazinon

<0.2<0.2<0.2<0.2<0.2µg/LChlorpyriphos-methyl

<0.2<0.2<0.2<0.2<0.2µg/LChlorpyriphos

<0.2<0.2<0.2<0.2<0.2µg/LBromophos ethyl

<0.2<0.2<0.2<0.2<0.2µg/LAzinphos-methyl (Guthion)

31/01/201931/01/201931/01/201931/01/201931/01/2019-Date analysed

31/01/201931/01/201931/01/201931/01/201931/01/2019-Date extracted

WaterWaterWaterWaterWaterType of sample

29/01/201929/01/201929/01/201929/01/201929/01/2019Date Sampled

MWEMWDMWCMWBMWAUNITSYour Reference

210422-5210422-4210422-3210422-2210422-1Our Reference

OP Pesticides in water

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

8979938780%Surrogate TCLMX

<2<2<2<2<2µg/LAroclor 1260

<2<2<2<2<2µg/LAroclor 1254

<2<2<2<2<2µg/LAroclor 1248

<2<2<2<2<2µg/LAroclor 1242

<2<2<2<2<2µg/LAroclor 1232

<2<2<2<2<2µg/LAroclor 1221

<2<2<2<2<2µg/LAroclor 1016

31/01/201931/01/201931/01/201931/01/201931/01/2019-Date analysed

31/01/201931/01/201931/01/201931/01/201931/01/2019-Date extracted

WaterWaterWaterWaterWaterType of sample

29/01/201929/01/201929/01/201929/01/201929/01/2019Date Sampled

MWEMWDMWCMWBMWAUNITSYour Reference

210422-5210422-4210422-3210422-2210422-1Our Reference

PCBs in Water

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

<0.050.06<0.05<0.05<0.05mg/LTotal Phenolics (as Phenol)

31/01/201931/01/201931/01/201931/01/201931/01/2019-Date analysed

31/01/201931/01/201931/01/201931/01/201931/01/2019-Date extracted

WaterWaterWaterWaterWaterType of sample

29/01/201929/01/201929/01/201929/01/201929/01/2019Date Sampled

MWEMWDMWCMWBMWAUNITSYour Reference

210422-5210422-4210422-3210422-2210422-1Our Reference

Total Phenolics in Water

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

42712<1<1µg/LCobalt-Dissolved

2020102010µg/LAluminium-Dissolved

93407,40076µg/LManganese-Dissolved

<102,100<10<10<10µg/LIron-Dissolved

<112557µg/LZinc-Dissolved

391,100380470590µg/LBarium-Dissolved

<0.05<0.05<0.05<0.05<0.05µg/LMercury-Dissolved

<1<1<1<1<1µg/LLead-Dissolved

1<1<1<1<1µg/LCopper-Dissolved

<133<122µg/LChromium-Dissolved

0.2<0.10.1<0.1<0.1µg/LCadmium-Dissolved

513<11<1µg/LArsenic-Dissolved

31/01/201931/01/201931/01/201931/01/201931/01/2019-Date analysed

31/01/201931/01/201931/01/201931/01/201931/01/2019-Date prepared

WaterWaterWaterWaterWaterType of sample

29/01/201929/01/201929/01/201929/01/201929/01/2019Date Sampled

MWEMWDMWCMWBMWAUNITSYour Reference

210422-5210422-4210422-3210422-2210422-1Our Reference

HM in water - dissolved

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

<0.005<0.25<0.005<0.005<0.005mg/LHexavalent Chromium, Cr6+ 

0.006<0.012.20.750.59mg/LNitrate as N in water

0.260.830.0810.0350.082mg/LPhosphate as P in water

9270954mg/LTotal Organic Carbon

2,0008,50012,00010,00019,000mg/LTotal Dissolved Solids (grav)

0.60.30.30.30.1mg/LFluoride, F

0.0182900.0150.0090.013mg/LAmmonia as N in water

69723<5<5mg/LBOD

2,20012,00012,00014,00019,000µS/cmElectrical Conductivity

7.77.87.07.17.1pH UnitspH

30/01/201930/01/201930/01/201930/01/201930/01/2019-Date analysed

30/01/201930/01/201930/01/201930/01/201930/01/2019-Date prepared

WaterWaterWaterWaterWaterType of sample

29/01/201929/01/201929/01/201929/01/201929/01/2019Date Sampled

MWEMWDMWCMWBMWAUNITSYour Reference

210422-5210422-4210422-3210422-2210422-1Our Reference

Miscellaneous Inorganics

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

1.0-9.05.05.08.0%Ionic Balance

2702,7004,1005,1006,400mg/LChloride, Cl

1101201608244mg/LSulphate, SO4

1,3002,600690430530mg/LTotal Alkalinity as CaCO3 

<5<5<5<5<5mg/LCarbonate Alkalinity as CaCO3 

1,3002,600690430530mg/LBicarbonate Alkalinity as CaCO3 

<5<5<5<5<5mg/LHydroxide Alkalinity (OH- ) as CaCO3 

591505707501,200mg/LMagnesium - Dissolved

6602,0001,8001,8002,200mg/LSodium - Dissolved

<0.52002.33.03.4mg/LPotassium - Dissolved

5686380600630mg/LCalcium - Dissolved

30/01/201931/01/201930/01/201930/01/201930/01/2019-Date analysed

30/01/201931/01/201930/01/201930/01/201930/01/2019-Date prepared

WaterWaterWaterWaterWaterType of sample

29/01/201929/01/201929/01/201929/01/201929/01/2019Date Sampled

MWEMWDMWCMWBMWAUNITSYour Reference

210422-5210422-4210422-3210422-2210422-1Our Reference

Ion Balance

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Water samples 
are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for 
Soil and Groundwater.

Org-016

Water samples are analysed directly by purge and trap GC-MS.Org-013

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-MS. 
Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 2013.

Org-012

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.

Org-008

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC-ECD.Org-006

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.

Org-005

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID. 
 F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A 
(3, 4)). Note Naphthalene is determined from the VOC analysis.

Org-003

Determination of various metals by ICP-MS. Metals-022

Determination of Mercury by Cold Vapour AAS. Metals-021

Determination of various metals by ICP-AES. Metals-020

BOD - Analysed in accordance with APHA latest edition 5210 D and in house INORG-091.Inorg-091

Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 4110-B. 
Alternatively determined by colourimetry/turbidity using Discrete Analyer.

Inorg-081

TOC determined using a TOC analyser using the combustion method. Dissolved requires filtering prior to determination.  
Analysis using APHA latest edition 5310B.

Inorg-079

Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are analysed following a 
water extraction.

Inorg-060

Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed following a KCl 
extraction.

Inorg-057

Nitrate - determined colourimetrically. Soils are analysed following a water extraction.Inorg-055

The concentrations of the major ions (mg/L) are converted to milliequivalents and summed. The ionic balance should be within 
+/- 10% ie total anions = total cations +/-10%.

Inorg-040

Total Phenolics by segmented flow analyser (in line distillation with colourimetric finish).
 Solids are extracted in a caustic media prior to analysis.

Inorg-031

Fluoride determined by ion selective electrode (ISE) in accordance with  APHA latest edition, 4500-F-C.
 

Inorg-026

Hexavalent Chromium (Cr6+) - determined colourimetrically.Inorg-024

Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-10°C.Inorg-018

Alkalinity - determined titrimetrically in accordance with APHA latest edition, 2320-B.Inorg-006

Conductivity and Salinity - measured using a conductivity cell at 25°C in accordance with APHA latest edition 2510 and 
Rayment & Lyons.

Inorg-002

pH - Measured using  pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note that the results for 
water analyses are indicative only, as analysis outside of the APHA storage times.

Inorg-001

Methodology SummaryMethod ID

Envirolab Reference: 210422

R00Revision No:

Page | 14 of 29



Client Reference: E04-0119-UHSC

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L1,2-dichlorobenzene

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L1,4-dichlorobenzene

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L1,3-dichlorobenzene

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L4-chlorotoluene

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L2-chlorotoluene

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/LBromobenzene

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L1,2,3-trichloropropane

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L1,1,2,2-tetrachloroethane

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/LBromoform

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/LChlorobenzene

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L1,1,1,2-tetrachloroethane

[NT]97[NT][NT][NT][NT]<1Org-0131µg/LTetrachloroethene

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L1,2-dibromoethane

[NT]94[NT][NT][NT][NT]<1Org-0131µg/LDibromochloromethane

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L1,3-dichloropropane

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L1,1,2-trichloroethane

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/Lcis-1,3-dichloropropene

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/Ltrans-1,3-dichloropropene

[NT]95[NT][NT][NT][NT]<1Org-0131µg/LBromodichloromethane

[NT]77[NT][NT][NT][NT]<1Org-0131µg/LTrichloroethene

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L1,2-dichloropropane

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/LDibromomethane

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/LCarbon tetrachloride

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L1,1-dichloropropene

[NT]95[NT][NT][NT][NT]<1Org-0131µg/L1,1,1-trichloroethane

[NT]94[NT][NT][NT][NT]<1Org-0131µg/L1,2-dichloroethane

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L2,2-dichloropropane

[NT]98[NT][NT][NT][NT]<1Org-0131µg/LChloroform

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/LBromochloromethane

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/LCis-1,2-dichloroethene

[NT]93[NT][NT][NT][NT]<1Org-0131µg/L1,1-dichloroethane

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/LTrans-1,2-dichloroethene

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L1,1-Dichloroethene

[NT][NT][NT][NT][NT][NT]<10Org-01310µg/LTrichlorofluoromethane

[NT][NT][NT][NT][NT][NT]<10Org-01310µg/LChloroethane

[NT][NT][NT][NT][NT][NT]<10Org-01310µg/LBromomethane

[NT][NT][NT][NT][NT][NT]<10Org-01310µg/LVinyl Chloride

[NT][NT][NT][NT][NT][NT]<10Org-01310µg/LChloromethane

[NT][NT][NT][NT][NT][NT]<10Org-01310µg/LDichlorodifluoromethane

[NT]01/02/2019[NT][NT][NT][NT]01/02/2019-Date analysed

[NT]31/01/2019[NT][NT][NT][NT]31/01/2019-Date extracted

[NT]LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: VHC's in water

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

[NT]100[NT][NT][NT][NT]100Org-013%Surrogate 4-BFB

[NT]101[NT][NT][NT][NT]98Org-013%Surrogate toluene-d8

[NT]101[NT][NT][NT][NT]100Org-013%Surrogate Dibromofluoromethane

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L1,2,3-trichlorobenzene

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/LHexachlorobutadiene

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L1,2,4-trichlorobenzene

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/L1,2-dibromo-3-chloropropane

[NT]LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: VHC's in water

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

[NT]100[NT][NT][NT][NT]100Org-016%Surrogate 4-BFB

[NT]101[NT][NT][NT][NT]98Org-016%Surrogate toluene-d8

[NT]101[NT][NT][NT][NT]100Org-016%Surrogate Dibromofluoromethane

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/LNaphthalene

[NT]95[NT][NT][NT][NT]<1Org-0161µg/Lo-xylene

[NT]95[NT][NT][NT][NT]<2Org-0162µg/Lm+p-xylene

[NT]96[NT][NT][NT][NT]<1Org-0161µg/LEthylbenzene

[NT]96[NT][NT][NT][NT]<1Org-0161µg/LToluene

[NT]95[NT][NT][NT][NT]<1Org-0161µg/LBenzene

[NT]95[NT][NT][NT][NT]<10Org-01610µg/LTRH C6  - C10 

[NT]95[NT][NT][NT][NT]<10Org-01610µg/LTRH C6  - C9 

[NT]01/02/2019[NT][NT][NT][NT]01/02/2019-Date analysed

[NT]31/01/2019[NT][NT][NT][NT]31/01/2019-Date extracted

[NT]LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: vTRH(C6-C10)/BTEXN in Water

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

95108269674181Org-003%Surrogate o-Terphenyl

931000<100<1001<100Org-003100µg/LTRH >C34  - C40 

79810<100<1001<100Org-003100µg/LTRH >C16  - C34 

96970<50<501<50Org-00350µg/LTRH >C10  - C16 

931000<100<1001<100Org-003100µg/LTRH C29  - C36 

79810<100<1001<100Org-003100µg/LTRH C15  - C28 

96970<50<501<50Org-00350µg/LTRH C10  - C14 

31/01/201931/01/201931/01/201931/01/2019131/01/2019-Date analysed

31/01/201931/01/201931/01/201931/01/2019131/01/2019-Date extracted

210422-2LCS-W2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: svTRH (C10-C40) in Water

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

10211412108961129Org-012%Surrogate p-Terphenyl-d14

[NT][NT]0<1<11<1Org-0121µg/LBenzo(g,h,i)perylene

[NT][NT]0<1<11<1Org-0121µg/LDibenzo(a,h)anthracene

[NT][NT]0<1<11<1Org-0121µg/LIndeno(1,2,3-c,d)pyrene

1001040<1<11<1Org-0121µg/LBenzo(a)pyrene

[NT][NT]0<2<21<2Org-0122µg/LBenzo(b,j+k)fluoranthene

921000<1<11<1Org-0121µg/LChrysene

[NT][NT]0<1<11<1Org-0121µg/LBenzo(a)anthracene

91950<1<11<1Org-0121µg/LPyrene

86890<1<11<1Org-0121µg/LFluoranthene

[NT][NT]0<1<11<1Org-0121µg/LAnthracene

81890<1<11<1Org-0121µg/LPhenanthrene

91870<1<11<1Org-0121µg/LFluorene

[NT][NT]0<1<11<1Org-0121µg/LAcenaphthene

[NT][NT]0<1<11<1Org-0121µg/LAcenaphthylene

79850<1<11<1Org-0121µg/LNaphthalene

01/02/201901/02/201901/02/201901/02/2019101/02/2019-Date analysed

31/01/201931/01/201931/01/201931/01/2019131/01/2019-Date extracted

210422-2LCS-W2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PAHs in Water

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

9692108880171Org-005%Surrogate TCMX

[NT][NT]0<0.2<0.21<0.2Org-0050.2µg/LMethoxychlor

93850<0.2<0.21<0.2Org-0050.2µg/LEndosulfan Sulphate

[NT][NT]0<0.2<0.21<0.2Org-0050.2µg/LEndrin Aldehyde

[NT][NT]0<0.2<0.21<0.2Org-0050.2µg/Lpp-DDT

[NT][NT]0<0.2<0.21<0.2Org-0050.2µg/LEndosulfan II

90810<0.2<0.21<0.2Org-0050.2µg/Lpp-DDD

84800<0.2<0.21<0.2Org-0050.2µg/LEndrin

105940<0.2<0.21<0.2Org-0050.2µg/LDieldrin

96840<0.2<0.21<0.2Org-0050.2µg/Lpp-DDE

[NT][NT]0<0.2<0.21<0.2Org-0050.2µg/LEndosulfan I

[NT][NT]0<0.2<0.21<0.2Org-0050.2µg/Lalpha-Chlordane

[NT][NT]0<0.2<0.21<0.2Org-0050.2µg/Lgamma-Chlordane

89800<0.2<0.21<0.2Org-0050.2µg/LHeptachlor Epoxide

82700<0.2<0.21<0.2Org-0050.2µg/LAldrin

[NT][NT]0<0.2<0.21<0.2Org-0050.2µg/Ldelta-BHC

74700<0.2<0.21<0.2Org-0050.2µg/LHeptachlor

101900<0.2<0.21<0.2Org-0050.2µg/Lbeta-BHC

[NT][NT]0<0.2<0.21<0.2Org-0050.2µg/Lgamma-BHC

103880<0.2<0.21<0.2Org-0050.2µg/Lalpha-BHC

[NT][NT]0<0.2<0.21<0.2Org-0050.2µg/LHCB

31/01/201931/01/201931/01/201931/01/2019131/01/2019-Date analysed

31/01/201931/01/201931/01/201931/01/2019131/01/2019-Date extracted

210422-2LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: OCP in water

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

9187108880171Org-008%Surrogate TCMX

78760<0.2<0.21<0.2Org-0080.2µg/LRonnel

111930<0.2<0.21<0.2Org-0080.2µg/LParathion

108860<0.2<0.21<0.2Org-0080.2µg/LMalathion

92960<0.2<0.21<0.2Org-0080.2µg/LFenitrothion

85810<0.2<0.21<0.2Org-0080.2µg/LEthion

[NT][NT]0<0.2<0.21<0.2Org-0080.2µg/LDimethoate

85770<0.2<0.21<0.2Org-0080.2µg/LDichlorvos

[NT][NT]0<0.2<0.21<0.2Org-0080.2µg/LDiazinon

[NT][NT]0<0.2<0.21<0.2Org-0080.2µg/LChlorpyriphos-methyl

80780<0.2<0.21<0.2Org-0080.2µg/LChlorpyriphos

[NT][NT]0<0.2<0.21<0.2Org-0080.2µg/LBromophos ethyl

[NT][NT]0<0.2<0.21<0.2Org-0080.2µg/LAzinphos-methyl (Guthion)

31/01/201931/01/201931/01/201931/01/2019131/01/2019-Date analysed

31/01/201931/01/201931/01/201931/01/2019131/01/2019-Date extracted

210422-3LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: OP Pesticides in water

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

9187108880171Org-006%Surrogate TCLMX

[NT][NT]0<2<21<2Org-0062µg/LAroclor 1260

73750<2<21<2Org-0062µg/LAroclor 1254

[NT][NT]0<2<21<2Org-0062µg/LAroclor 1248

[NT][NT]0<2<21<2Org-0062µg/LAroclor 1242

[NT][NT]0<2<21<2Org-0062µg/LAroclor 1232

[NT][NT]0<2<21<2Org-0062µg/LAroclor 1221

[NT][NT]0<2<21<2Org-0062µg/LAroclor 1016

31/01/201931/01/201931/01/201931/01/2019131/01/2019-Date analysed

31/01/201931/01/201931/01/201931/01/2019131/01/2019-Date extracted

210422-3LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PCBs in Water

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

821030<0.05<0.051<0.05Inorg-0310.05mg/LTotal Phenolics (as Phenol)

31/01/201931/01/201931/01/201931/01/2019131/01/2019-Date analysed

31/01/201931/01/201931/01/201931/01/2019131/01/2019-Date extracted

210422-2LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Total Phenolics in Water

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

[NT]111[NT][NT][NT][NT]<1Metals-0221µg/LCobalt-Dissolved

[NT]93[NT][NT][NT][NT]<10Metals-02210µg/LAluminium-Dissolved

[NT]98[NT][NT][NT][NT]<5Metals-0225µg/LManganese-Dissolved

[NT]98[NT][NT][NT][NT]<10Metals-02210µg/LIron-Dissolved

[NT]98[NT][NT][NT][NT]<1Metals-0221µg/LZinc-Dissolved

[NT]98[NT][NT][NT][NT]<1Metals-0221µg/LBarium-Dissolved

[NT]94[NT][NT][NT][NT]<0.05Metals-0210.05µg/LMercury-Dissolved

[NT]102[NT][NT][NT][NT]<1Metals-0221µg/LLead-Dissolved

[NT]99[NT][NT][NT][NT]<1Metals-0221µg/LCopper-Dissolved

[NT]97[NT][NT][NT][NT]<1Metals-0221µg/LChromium-Dissolved

[NT]103[NT][NT][NT][NT]<0.1Metals-0220.1µg/LCadmium-Dissolved

[NT]99[NT][NT][NT][NT]<1Metals-0221µg/LArsenic-Dissolved

[NT]31/01/2019[NT][NT][NT][NT]31/01/2019-Date analysed

[NT]31/01/2019[NT][NT][NT][NT]31/01/2019-Date prepared

[NT]LCS-W3RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: HM in water - dissolved

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

[NT]1150<0.005<0.0051<0.005Inorg-0240.005mg/LHexavalent Chromium, Cr6+ 

[NT]92[NT]0.591<0.005Inorg-0550.005mg/LNitrate as N in water

[NT]113[NT]0.0821<0.005Inorg-0600.005mg/LPhosphate as P in water

969222541<1Inorg-0791mg/LTotal Organic Carbon

[NT]110019000190001<5Inorg-0185mg/LTotal Dissolved Solids (grav)

[NT]100[NT]0.11<0.1Inorg-0260.1mg/LFluoride, F

[NT]100[NT]0.0131<0.005Inorg-0570.005mg/LAmmonia as N in water

[NT]102[NT]<51<5Inorg-0915mg/LBOD

[NT]105[NT]190001<1Inorg-0021µS/cmElectrical Conductivity

[NT]102[NT]7.11[NT]Inorg-001pH UnitspH

30/01/201930/01/201930/01/201930/01/2019130/01/2019-Date analysed

30/01/201930/01/201930/01/201930/01/2019130/01/2019-Date prepared

210422-2LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Miscellaneous Inorganics

Envirolab Reference: 210422

R00Revision No:
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Client Reference: E04-0119-UHSC

[NT]92[NT][NT][NT][NT]<1Inorg-0811mg/LChloride, Cl

[NT]99[NT][NT][NT][NT]<1Inorg-0811mg/LSulphate, SO4

[NT]106[NT][NT][NT][NT]<5Inorg-0065mg/LTotal Alkalinity as CaCO3 

[NT][NT][NT][NT][NT][NT]<5Inorg-0065mg/LCarbonate Alkalinity as CaCO3 

[NT][NT][NT][NT][NT][NT]<5Inorg-0065mg/LBicarbonate Alkalinity as CaCO3 

[NT][NT][NT][NT][NT][NT]<5Inorg-0065mg/LHydroxide Alkalinity (OH- ) as CaCO3 

[NT]101[NT][NT][NT][NT]<0.5Metals-0200.5mg/LMagnesium - Dissolved

[NT]97[NT][NT][NT][NT]<0.5Metals-0200.5mg/LSodium - Dissolved

[NT]107[NT][NT][NT][NT]<0.5Metals-0200.5mg/LPotassium - Dissolved

[NT]100[NT][NT][NT][NT]<0.5Metals-0200.5mg/LCalcium - Dissolved

[NT]30/01/2019[NT][NT][NT][NT]30/01/2019-Date analysed

[NT]30/01/2019[NT][NT][NT][NT]30/01/2019-Date prepared

[NT]LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Ion Balance

Envirolab Reference: 210422

R00Revision No:

Page | 26 of 29



Client Reference: E04-0119-UHSC

Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Envirolab Reference: 210422
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Client Reference: E04-0119-UHSC

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

Envirolab Reference: 210422
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Client Reference: E04-0119-UHSC

pH analysed outside holding time
 
 VHC's in water - PQL has been raised as the sample 4 was foamy and required dilution.
 vTRH & BTEXN in Water NEPM - PQL has been raised as the sample 4 was foamy and required dilution.
 
 MISC_INORG: Hexavalent Chromium PQL has been raised due to matrix interferences. Samples were diluted and reanalysed 
however same results were achieved. 
 
 MISC_INORG: Nitrate as N PQL has been raised due to matrix interferences. Samples were diluted and reanalysed however same 
results were achieved.

Report Comments

Envirolab Reference: 210422
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ATTACHMENT 2 : CALIBRATION CERTIFICATE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Multi Pa「ameter Water Meter

1nstrument YS音Quatro Pro Plus

Serial No,　　13ClOO781

ノ徳、、
a壷がmet

Air-Met Scientific Pty Ltd

1300 137067

Comments

両面時y面‾二睦二
回tensity旦垂瞳垣y葛〇一一一臆喜一一書喜一喜一_ 」臆

l Operation

司直二二麗筆
‾‾‾　‾　　　　　　　　　-‾　　l　　‾葛

PCB I Condition

…器竿一苫音型

∃=
音　/

†㌻一

三三鞋≡!三
〇 〇一一書臆臆臆二書箋二二十二
AIa「ms I

Software

eration

e「ation

Ce佃鮪cate of CalibIauon

This is to ce巾fy that the above inst「ument has been ca=b「ated to the folIowing specifications:

Senso「 �Se「iaino �StandardSolutions �Ce巾fied �SolutionBottle Number �InstrumentReading 

1.pH「O.00 � �PH「O.00 � �324189 �PH9.72 

2.pH7,00 � �PH7.00 � �317272 �PH6.85 

3.pH4.00 � �PH4.00 � �320612 �PH3.99 

4.mV � �234mV � �325420I325421 �234.1mV 

5.EC � �2,76mS � �320325 �2.76mS 
6.D.0 � �0.00ppm � �10175 �0.00ppm 

7.Temp � �20.lOC � �Multi丁herm �19.9°C 

喜多.,　S。。hi。 B。,。「

2uOl12019

Calibrated by:

Ca〃bI省f/on dete:

Next calibraf/on due:　　　　　　23IO2/201 9
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ATTACHMENT 3 - DATALOG 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Threshold 

Criteria
NA NA NA NA 0.3 NA 1.9 0.00001 NA 6.5–8 NA 0.9 0.7 NA 4 0.32 NA NA NA 0.015

0.024 (III)                                                     

0.013 (V) 

0.055 (pH> 

6.5)
NA 0.0002 0.09 0.0014 0.001 NA 0.0034 0.0006 0.008 0.016 0.26 0.95 0.18 0.08 0.35 NA 6500 0.05 0.03 0.0003 0.00003 0.00002

Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L pH mg/L mg/L mg/L mg/L mg/L mg/L µS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
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MWA 210422 29/01/2019 630 530 6400 0.1 <0.010 1200 0.006 <0.0002 3.4 7.1 2200 0.013 0.59 44 4 <0.05 19000 19000 <5 0.082 <0.001 0.01 0.59 <0.0001 <0.001 <0.001 <0.005 0.002 <0.001 <0.05 0.007 <0.001 <0.1 <0.001 <0.001 <0.001 <0.002 <0.001 <0.001 <0.001 <0.001 <0.010 <0.002 <0.0002

MWB 210422 29/01/2019 600 430 5100 0.3 <0.010 750 0.007 <0.0002 3 7.1 1800 0.009 0.75 82 5 <0.05 14000 10000 <5 0.035 0.001 0.02 0.47 <0.0001 <0.001 <0.001 <0.005 0.002 <0.001 <0.05 0.005 <0.001 <0.1 <0.001 <0.001 <0.001 <0.002 <0.001 <0.001 <0.001 <0.001 <0.010 <0.002 <0.0002

MWC 210422 29/01/2019 380 690 4100 0.3 <0.010 570 7.4 <0.0002 2.3 7 1800 0.015 2.2 160 9 <0.05 12000 12000 23 0.081 <0.001 0.01 0.38 0.0001 0.012 <0.001 <0.005 <0.001 <0.001 <0.05 0.005 <0.001 <0.1 <0.001 <0.001 <0.001 <0.002 <0.001 <0.001 <0.001 <0.001 <0.010 <0.002 <0.0002

MWD 210422 29/01/2019 86 2600 2700 0.3 2.1 150 0.34 <0.0002 200 7.8 2000 290 <0.01 120 270 0.06 12000 8500 97 0.83 0.013 0.02 1.1 <0.0001 0.027 <0.001 <0.25 0.033 <0.001 <0.05 0.012 0.017 5.22 <0.010 <0.010 0.025 0.031 <0.01 <0.01 <0.01 <0.01 <0.100 <0.002 <0.0002

MWE 210422 29/01/2019 56 1300 270 0.6 <0.010 59 0.009 <0.0002 <0.5 7.7 660 0.018 0.006 110 9 <0.05 2200 2000 6 0.26 0.005 0.02 0.039 0.0002 0.004 0.001 <0.005 <0.001 <0.001 <0.05 <0.001 <0.001 <0.1 <0.001 <0.001 <0.001 <0.002 <0.001 <0.001 <0.001 <0.001 <0.010 <0.002 <0.0002
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ATTACHMENT 4 – ANALYTE TREND GRAPHS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT 5 : FIELD MONITORING SHEETS 



WaterQuaIityDetai ��is;　iひへ 

Time am/Pm ● �DO 　-1 �EC ‾1〉 �PH �Redox (mV) �Temp (Oc〉 �Sa=nity (%Refract) �CommentS 

(mg/」) ●耳、. /1ヾ・し �(いScm ←ヽeちして /1ズづ �も.「じ ら、」で も.七 �し搭‾.し トキぐ( �一t¥ � � 

{u.て � � 
令。与7 舌.L子年 �・己を,1 �′「(つ.含 /「,くつ3しク ��1Cs.t �一」、、1 � � 

i国王i÷∃ii÷÷ii■ 

AdditionaI Comments:



GROUNDWATER FIELD DATA SHEET

ProjectCode:　Eくつ4- �SampIe �D:　　叫しっ寄 

Project:<三〇∠うe,,eCJ温色　も2eJ,ゝて �WeiiCo �a「Rし: 

CIient:∪轟らし　　　　　¥」 �SampIer(S):SC 

Address: �Signature:　=芝__ 

BHID:全人(人〕も �Date:空所妬 

We= Status

Total we= depth　　　| J ・‾しO

inItiaI we= voIume

Wate「 ievel after pu「ging

VoIume of water pu「ged

w。,e「le,eIa,,,m。。fs。mPI…g亀・時

㊥Sy NO / N/A We= IDvisibie:

YES /⑫ N/A Cap on PVC casing:

参/ NO/N/A

圏圏

⑩NO/N/A

⑲/NO/ N/A

:三言統合
YES /㊥N/A

Weather Conditions:

Temperature　15-20 □　　2O-25 □

2与-30吋// >30　□

cIear E//　party cIoudy □　　Overcast　　□

caIm E//　　sIightbreeze□　Moderatebreezeロ

F,n。イ∴　sh。W。.S　口　Ra,n　　　□

Water Quaiity DetaiIs:

丁ime �DO �EC �PH �Redox �Temp �Salinity �Comments 

am/pm �(mg/」‾1) �(叫Scm‾1〉 ��(mV) �(。C) �(%Refract) 

雪上0 �攻守 �し今宮ぐで �l,6で �/1ナチ∴乙 �仁/ � � 

千人㌧ �?汁.7 �しす、$70 �C.6C �(言、互I �乙仁/ � � 

可.¥」 �3与。「 �1うもてD �C七0 �1ミ違、l �’一ひ、l � � 

音 � � � 

AdditionaI Comments:

工費軸拙,時日叶ノ伸長/・くし七・
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GROUNDWATER FIELD DATA SHEET

ProjectCode:　Eo+ �SampIe �D:　　y¥点しレ⊂二 

project.S食入.CLch,e_唾d点し �WeiiCo �a「Rし: 

Ciieht:　河南丈二∴∴∴∴∴J �SampIer(S);　三を 
Addl.eSS. �Signature:　=董二 

BHID:　∧〇人ふうと �Date:　th/( 

WeII Status

園田
YES @ N/A

:三言歌会

CasIngaboveground　　|ノ・ /織

s,。ndingW。t。,l。∨。I・. G;7う

T。,aIw。Ild。P,h　¥つ・チ薫

面tlal we= voiume

Wate「 IeveI after purging

VoIume of water pu「ged

Wate=eveI at tIme Of sampIlng

Weli purged d「Y

器嵩艶

@; / NO / N/A WeIi ID visibie:

::;欲念　霊器n,.as,ng.
YES ⑲/ N/A lnternaI obstruction in casing:

YES /⑲l N/A Odours from groundwater:

Weather Conditions:

Temperature　15-20口　20-25口

2与_30□　>30　呼/

clear留/　　partly cioudy □　　Overcast　　ロ

caIm臼/　　slightbreezeロ　Moderatebreezeロ

WindY　　　□

FineE/　　showers　口　　Rain　　　ロ

WaterQ 丁ime �ualityDetai 　DO �Is: 　EC �PH �Redox �Temp �SaIinity �Comments 

am/pm �(mg/」‾1) �(いScm‾1) ��(mV) �(。C) �(%Refract) 

午や○ �二予〇・¥ ヽ¥了し `⊃¥、毛 �「もしで‾7マ ヽつ言もO �ら・S丁、 �もしやもタへ �′一し¥,1 � � 

年。早己 へ・l鳥 ���ら,ざチ‾ �性午l �「_¥.1 � � 

¥3与と九フ �G三三号‾ �lし千三一乙 �で上I � � 

呂雪iiiiiiiiiiiiii己i÷ii÷iiii÷÷二÷i÷÷ii- 

Additional CommentS:

__垂直上土幸-
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GROUNDWATER FiELD DATA SHEET

ProjectCode:　Gb+ �SampleiD:I、ノU不) WeiICoiia「Rし:/ Sampier(s):Sぐ Signatu「e; Date:つさく 

Project:く`〇分Jし巳　し)部長　もを山亙 

CIien書:　∪トトらし　　　　　　、J 

Address: 

BHiD:　妙 

We= Status

m agI Weather Conditions:

m bgi Tempe「∂ture　15-20口　　20-25 □

mbg1　　　　　　　　　25-30□　>30田/

mbgI cIear慶子　　party.l。udY□　ove「。aSt　　□

mbgi caim2r∴∴∴ siightbreeze□　Moderatebreeze口

YES / NO windY　　□

FineEr/　　showers　□　　Rain　　　□

Note: 50mm intemai diameter pipe = 1.96 L/m. AII measul.ement§ beIow weii co=a「

Water Quaiity DetaiIs:

丁ime �DO �各C �PH �Redox �Temp �Saiinitv �Comments 

am/pm �〈mg/巨〉 �(いScm‾1〉 ��(mV) �(。c) �(%Refract) 

(諦 �¥〆て細 �「烏 �、し討.も �色5二乱 � � 

在,夕し �して亀つD �〆7」くす �-し山.与 �↑言、/己 � � 

らし �¥写午eの �「.(⊆‾ �一Iでう与 �つま/乙 � � 

二al Comments:臆臆血書______-__-_



GROUNDWATER FIELD DATA SH旺T

ProjectCode:　亡C)しで �SampieID:　|イし)∈ 

Project:=皇室空室u法度_tお人ヽ �We=Co=arRし: 

CIient:　　uuaL　　　　　J �SampIer(S):　S← 

Address: �Signature: 

BHID:八秒∈ �Date:’2.g`/(/岬 　　　　　′ 

We= Status

Standi∩g Water ieveI　　:つ′=1 I

T。t。I w。Ii d。Pth C¥貌

waterlevela柾。.Pu.g,ng O+7言い

Voiume of water purged.

Water ieveI at tlme OfsampiIng

We= pu「ged dry.

図回

YES ⑯/ N/A

YES /⑨ N/A

YES⑩ N/A

Y各S /㊤/ N/A

YES @/ N/A

三を)

Cap on PVC casing:　　　　(㊦/ NO / N/A

圏圏
Odours f「om groundwater:　　YES /㊥ N/A

Weather Conditions:

Temperature　　15-2O口　　20-25口

2与_30□　>3〇　百/‾

c-earH/　partycioudy□　Overcast　　□

caImE,/　slightbreeze□　Moderatebreeze □

WindY　　　□

FineZr Sh。WerS　□　　Rain　　　　□

Water QuaIity Detaiis:

丁jme �DO �EC �PH �Redox �Temp �Saiinity �Comments 

am/pm �(mg/」‾1〉 �(いScm‾1) ��(mV) �(OC) �(%Refract〉 

10・倣グ �と系 �て¥¥C �「.十 �一名¥ �や・チ � � 

し〇・at �長与 �“つでeO �‾7,/し �一宮し �つ凡て � � 

ゆ・`窄㌻ �3’し �ユ¥もう �‾).団 �一室ク.¥ �/1D.マ � � 

し0○○て �つ1 �1しし十 �、「.しへ �へ亀も,C �′「Iう.S. � � 

Additional Comments:

臆臆　船妙や乱・臥,忌嶋も∫奇長い一報薙-二」
′
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